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ABSOLUTE MAXIMUM RATINGS

Voo, VREFTO GND L. -0.3Vto +5.5V CW Mixer LVDS LO Differential Input Voltage.................. 8.0Vp-p

Any Other Pins to GND............coocoviiiiinnn, -0.3V to (Vce + 0.3V) Continuous Power Dissipation (Ta = +70°C)

CW Mixer Output Voltage to GND (CW_IOUT+, CW_IOUT-, 100-Pin TQFP (derated 45.5mW/°C above +70°C)..3636.4mW
CW_QOUT+, CW_QOUT-) .o 13V Operating Temperature Range...........ccccooveiiiinnne 0°C to +70°C

VGA Differential Input Voltage (VGIN_+, VGIN_-)............ 8.0Vp.p Junction Temperature ...........coocooviiiiiiii +150°C

Analog Gain Control Differential Input Voltage 0JC (NOE 1) i +2°C/W
(VG_CTL+, VG_CTLA) ittt 8.0Vp-p BJA (NOE 1) +22°C/W

CW Mixer Differential Input Voltage Storage Temperature Range .............cccooeeenn. -40°C to +150°C
(CWIN_+, CWIN_=) .o ioiioiiieieeie e 8.0Vp.p Lead Temperature (soldering, 10S) ........cccoevviiiiieiianeanne. +300°C

Note 1: 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.

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—VGA MODE

(Figure 7, Vcc = VRer = 4.75V t0 5.25V, Vcm = (3/5)VREF, Ta = 0°C to +70°C, VgND = 0V, LOW_PWR = 0, M4_EN = 0, CW_FILTER =
Oor 1, TEST_MODE =0, PD =0, CW_VG =1, CW_M1 =0, CW_M2 = 0, no RF signals applied, capacitance to GND at each of the
VGA differential outputs is 60pF, differential capacitance across the VGA outputs is 10pF, RL = 1kQ, CW mixer outputs pulled up to
+11V through four separate +0.1% 115Q resistors, all CW channels programmed off. Typical values are at Vcc = VRer = 5V, Ta =
+25°C, unless otherwise noted.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
VGA MODE
Supply Voltage Range Vce 4.75 5 5.25 vV
\F/gCC External Reference Voltage VREE (Note 3) 475 5 505 vV
ange
PD=0 204 231
Total Power-Supply Current Refers to Voe supply mA
current plus VREfF current PD =1 27 33
Vce Supply Current lvce 192 216 mA
VREF Current IREF 12 15 mA
Current Consumption per
Amplifier Channel Refers to Vcc supply current 24 27 mA
Differential Analog Control Minimum gain +2 Vop
Voltage Range Maximum gain -2 i
Differential Analog Control
Common-Mode Voltage Veu 285 8 3.15 v
Analog Control Input Source/Sink 45 5 A
Current ’
LOGIC INPUTS
CMOS Input High Voltage VIH 2.3 \
CMOS Input Low Voltage ViL 0.8 \

2 MAXIMN
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DC ELECTRICAL CHARACTERISTICS—CM MIXER MODE

(Figure 7, Vcc = VREF = 4.75V to 5.25V, Ta = 0°C to +70°C, VgND = OV, LOW_PWR = 0, M4_EN = 0, CW_FILTER = 0 or 1,
TEST_MODE =0, PD =0, CW_VG = 0, CW_M1 = 0, CW_M2 = 0, no RF signals applied, capacitance to GND at each of the VGA dif-
ferential outputs is 60pF, differential capacitance across the VGA outputs is 10pF, R = 1kQ, CW mixer outputs pulled up to +11V

through four separate +0.1% 115Q resistors. Typical values are at Vcc = VREF = 5V, Ta = +25°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS I MIN TYP MAX | UNITS
CW MIXER MODE
E()D\L/Jr\r/ecrg gqutljolll;Power Mode IcC_FP Refers to Ve supply current (all 8 channels) 245 265 mA
?:Criﬁl;ngﬁg;);wer Mode IMix_Fp | Refers to Vimix supply current (all 8 channels) 106 120 mA
g\yr\ﬁr;:gg:g_lsower Mode IREF_FP Refers to VREr supply current (all 8 channels) 17 21 mA
Total power dissipation (all 8 channels
Power Dissipation in Full-Power including both 5V (Vcc and VRer) and 11V
P . B 2.1 2.41 W
Mode DISS_FP mixer pullup supply power dissipation in the 5
device) (Note 4)
Current in Low-Power Mode LOW_PWR = 1; refers to Vcc supply
| 245 265 A
5V Ve Supply ceLp current (all 8 channels) m
Current in Low-Power Mode LOW_PWR = 1; refers to Vmix supply
11V Vmix Supply IMIX_LP current (all 8 channels) 53 60 mA
Current in Low-Power Mode LOW_PWR = 1; refers to VREfF supply
5V VREF Supply IREF_LP current (all 8 channels) 1 2 mA
LOW_PWR = 1; total power dissipation (all 8
Power Dissipation in Low-Power channels including both 5V (Vcc and VREF)
Mode Ppiss_Lp and 11V mixer pullup supply power 181 2.06 w
dissipation in the device) (Note 4)
Mixer LVDS LO Input Common- 1.25
Mode Voltage Modes 1 and 2 (Note 5) £0.0 \
LVDS LO Differential Input Modes 1 and 2 200 700 mVp.p
Voltage
LVDS LO Input Common-Mode Per pin 150 200 UA
Current
LVDS LO Differential Input Modes 1 and 2 (Note 6) 30 KO
Resistance
Mixer IF Common-Mode Output C.ommorlw-mo.de current in each of the 305 375 mA
Current differential mixer outputs (Note 7)
. DOUT voltage when terminated in DIN
DATA Output High Volt . ) 4.5 vV
uiput High Voltage (daisy chain) (Note 8)
DOUT voltage when terminated in DIN
DATA Low Vol . vV
Output Low Voltage (daisy chain) (Note 8) 05

MAXIN
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AC ELECTRICAL CHARACTERISTICS—VGA MODE

(Figure 7, Vce = VRer = 4.75V to 5.25V, Vcm = (3/5)VREF, Ta = 0°C to +70°C, VgND = 0V, LOW_PWR = 0, M4_EN = 0, CW_FILTER =
1, TEST_MODE = 0, PD = 0, CW_VG = 1, CW_M1 = 0, CW_M2 = 0, VG_CLAMP_MODE = 1, fgr = fL0/16 = 5MHz, capacitance to
GND at each of the VGA differential outputs is 60pF, differential capacitance across the VGA outputs is 10pF, R = 1k, CW mixer out-
puts pulled up to +11V through four separate +0.1% 115Q resistors, differential mixer inputs are driven from a low-impedance source.
Typical values are at Vcc = VREF = 5V, Ta = +25°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Mode Select Response Time CW_VG set from logic 1to 0 or from O to 1 5 us
(Note 9)
VGA MODE
Differential output
capacitance is 10pF,
VouT = 1.5Vp.p, | capacitance to GND at 17
Large-Signal Bandwidth f-3dB | 3dB bandwidth, |each single-ended output MHz
gain = 20dB is 60pF, RL = 1kQ
No capacitive load, 20
RL = 1kQ
Differential Input Resistance RIN 170 200 230 Q
Input Effective Capacitance CIN frRF = 10MHz, each input to ground 15 pF
Differential Output Resistance Rout 100 Q
Maximum Gain 39.5 dB
Minimum Gain -10.5 dB
Gain Range 50 dB
Ta = +25°C, -2.0V < VG_CTL < -1.8V,
+0.6
VREF = 5V
Absolute Gain Error TA=+25°C, -1.8V < VG_CTL < +1.2V, +0.5 dB
VREF = 5V
Ta = +25°C, +1.2V < VG_CTL < +2.0V,
+1.2
VREF = 5V
VGA Gain Response Time 50dB gain change to within 1dB final value 1 us
Input-Referred Noise VG_CTL set for maximum gain, no input signal 2 nV/\Hz
VG CTL set f No input signal 60
. _ set for
Output-Referred Noise +20dB of gain Vourt = 1.5Vp.p, 120 nV/AHz
1kHz offset
VG_CLAMP_MODE = 1,
VG_CTL set for +20dB of gain, -55 -62
) fRF = BMHz, VouT = 1.5Vp-p
H HD2 B
Second Harmonic VG_CLAMP MODE = 1, dBc
VG_CTL set for +20dB of gain, -62
frRF = 10MHz, VouT = 1.5Vp-p
. ) VG_CTL set for +20dB of gain,
g?s'rti;%ger Intermodulation IMD3 | 1 = 5MHz, a2 = 5.01MHz, 40 B2 dBe
Vout = 1.5Vp-p, VReF = 5V (Note 3)
Vout = 1Vp-p differential, frRF = 10MHz,
Channel-to-Channel Crosstalk VG_CTL set for +20dB of gain -80 dB
4 AXIMW
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AC ELECTRICAL CHARACTERISTICS—CW MIXER MODE (continued)

(Figure 7, Vce = VREF = 4.75V 10 5.25V, Ta = 0°C to +70°C, VgnD = 0V, LOW_PWR = 0, M4_EN = 0, CW_FILTER = 1, TEST_MODE =
0,PD =0, CW_VG =0, CW_M1 =0, CW_M2 =0, VG_CLAMP_MODE = 1, frr = fL0/16 = 5MHz, capacitance to GND at each of the
VGA differential outputs is 60pF, differential capacitance across the VGA outputs is 10pF, R = 1kQ, CW mixer outputs pulled up to
+11V through four separate +0.1% 115Q resistors, differential mixer inputs are driven from a low-impedance source. Typical values
are at Vo = VREF = 5V, Ta = +25°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
. VG_CLAMP_MODE =0
Maximum Output Voltage at - » ' . Vp_p
Clamp ON VG_CTL set for +20dB of gain, 2.2 differential

350mVp-p differential input
VG_CLAMP_MODE = 1,

g/lgr(%muomﬂ(:)utput Voltage at VG_CTL set for +20dB of gain, 34 diﬁ\é':;tial
P 350mVp-p differential input
CW MIXER MODE
Mixer RF Frequency Range 0.9 7.6 MHz
Mixer LO Frequency Range 1 7.5 MHz
Mixer IF Frequency Range 100 kHz
: Vp-p
Maximum Input Voltage Range 1.8 differential
) ) ) CW_FILTER =0 633
Differential Input Resistance Q
CW_FILTER = 1 1440

Mode 3, frr = fLo/4 = 1.25MHz, measured at a
1kHz offset frequency; clutter tone at 0.9Vp.p
Input-Referred Noise Voltage differential measured at the mixer input nVAHAZ
Mode 3, RF terminated into 50Q;

fLo/4 = 1.256MHz, measured at 1kHz offset

4.6

Mode 1, frr1 = 5MHz at 0.9Vp-p differential

Third-Order Intermodulation IMD3 | input, Doppler tone fRr2 = 5.01MHz at 25dBc 50 dBc

Distortion from clutter tone, fLo/16 = 5SMHz (Note 10)
Mixer Output Voltage Compliance (Note 11) 4.75 12.00 \Y
Channel-to-Channel Phase Measured under zero beat conditions,
. +3 Degrees
Matching fRF = 5MHz, fLo/16 = 5MHz (Note 12)
Channel-to-Channel Gain Measured under zero beat conditions, w0 dB
Matching fRF = BMHz, fL0/16 = 5MHz (Note 12) -
fRF = 1.1MHz at 1Vpp

CW_FILTER =1 differential, 2.8
Transconductance fLo/16 = TMHz
Note 13) mS
(No CW_FILTER =0 frRF = 1.1MHz at 1Vpp

(low LPF cutoff differential, 2.8

frequency) fLo/16 = 1MHz

MAXIN 5
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AC ELECTRICAL CHARACTERISTICS—CW MIXER MODE (continued)

(Figure 7,

Vce = VRer = 4.75V t0 5.25V, Ta = 0°C to +70°C, VgND = OV, LOW_PWR = 0, M4_EN = 0, CW_FILTER = 1, TEST_MODE =

0, PD =0, CW_VG =0, CW_M1 =0, CW_M2 = 0, VG_CLAMP_MODE = 1, fgr = fL0/16 = 5MHz, capacitance to GND at each of the
VGA differential outputs is 60pF, differential capacitance across the VGA outputs is 10pF, RL = 1kQ, CW mixer outputs pulled up to
+11V through four separate +0.1% 115Q resistors, differential mixer inputs are driven from a low-impedance source. Typical values are
at Vce = VREF = 5V, Ta = +25°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL | CONDITIONS MIN TYP MAX UNITS
SERIAL SHIFT REGISTER
Serial Shift Register Programming 10 MHz
Rate
Minimum Data Set-Up Time tbsu 30 ns
Minimum Data Hold Time tHLD 2 ns
Minimum Data Clock Time tDCLK 100 ns
Minimum Data Clock Pulse Width
Hi tDCLKPWH 30 ns
igh
Minimum Data Clock Pulse Width
L tDCLKPWL 30 ns
ow
Minimum Load Line LD 30 ns
Minimum Load Line High to Mixer ¢ 30 ns
Clock On MIXCLK
Minimum Data Clock to Load ¢ 30 ns
Line High CLH
Note 2: Specifications at Ta = +25°C and Ta = +70°C are guaranteed by production. Specifications at Ta = 0°C are guaranteed by

Note 3:

Note 4:
Note 5:

Note 6:
Note 7:

Note 8:
Note 9:

Note 10:
Note 11:
Note 12:

Note 13:

design and characterization.

Noise performance of the device is dependent on the noise contribution from the supply to VRer. Use a low-noise supply
for VRer. Vcc and VRer can be connected together to share the same supply voltage if the supply for Ve exhibits low
noise.

Total on-chip power dissipation is calculated as Ppiss = Vcc x Icc + VREF X IReF + [11V - (Imix/4) x 115] x Imix.

Note that the LVDS CWD LO clocks are DC-coupled. This is to ensure immediate synchronization when the clock is first
turned on. An AC-coupled LO is problematic in that the RC time constant associated with the coupling capacitors and the
input impedance of the pin causes there to be a period of time (related to the RC time constant) when the DC level on the
chip side of the capacitor is outside the acceptable common-mode range and the LO swing does not exceed both the
logic thresholds required for proper operation. This problem associated with AC-coupling would cause an inability to
ensure synchronization among beamforming channels. The LVDS signal is terminated differentially with an external 100Q
resistor on the board.

External 100Q resistor terminates the LVDS differential signal path.

The mixer common-mode current (3.25mA/channel) is specified as the common-mode current in each of the differential
mixer outputs (CW_QOUT+, CW_QOUT-, CW_IOUT+, CW_IOUT-).

Specification guaranteed only for DOUT driving DIN of the next device in a daisy-chain fashion.

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 as shown in the Applications Information section.

See the Ultrasound-Specific IMD3 Specification in the Applications Information section.

Mixer output-voltage compliance is the range of acceptable voltages allowed on the CW mixer outputs.
Channel-to-channel gain-and-phase matching measured on 30 pieces during engineering characterization at room temper-
ature. Each mixer is used as a phase detector and produces a DC voltage in the |Q plane. The phase is given by the angle
of the vector drawn on that plane. Multiple channels from multiple parts are compared to each other to produce the phase
variation.

Transconductance is defined as the quadrature summing of the CW differential output current at baseband divided by the
mixer’s input voltage.

MAXIMN
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=S EIFIE
(Figure 7, Vcc = VRer = 4.75V to 5.25V, VaNp = 0V, PD = 0, VG_CLAMP_MODE = 1, frr = 5MHz, capacitance to GND at each of
the VGA differential outputs is 60pF, differential capacitance across the VGA outputs is 10pF, R = 1kQ, Ta = 0°C to +70°C. Typical
values are at Vcc = VRer = 5V, Vcm = 3.0V, Ta = +25°C, unless otherwise noted.)

OVERDRIVE PHASE DELAY TWO-TONE ULTRASOUND-SPECIFIC
vs. FREQUENCY POWER-SUPPLY MODULATION RATIO IMD3 vs. GAIN
50 1 1 1 1 1 p=y '30 1 1 1 1 1 1 g 0 U U U U 8
15 Vi1 = 35mVp-p DIFFERENTIAL £ Viour = 1.5Vp_p DIFFERENTIAL : Vour = 1Vp_p DIFFERENTIAL E
: Vin2 = 87.5mVp_p DIFFERENTIAL g Vo =50mVp-p, foarrier = 5MHz,  |S -10 |—— GAIN =20dB 5
= 40 GAIN = 20d8 & -40 GAIN = 200B E z
B -20
=
= 35 5 »
; 30 g g f=10MHz
£ 25 7\ c;: -60 = 40 f
= 20 L =
2N o = RS S
=) T— A
% 1(5) \ P T -60
: N —~ -80 f=2MHz, 5SMHz
05 \//\ -70 ‘ ‘
0 -90 -80
0 25 50 75 100 125 150 175 200 0 25 50 75 100 125 150 175 200 45 5 5 15 25 35 45
FREQUENCY (MHz) FREQUENCY (kHz) GAIN (dB)
SECOND-HARMONIC DISTORTION THIRD-HARMONIC DISTORTION
vs. GAIN vs. GAIN
0 - - - T = 0 T T T T 3
10 Vour = 1Vp-p DIFFERENTIAL S 10 Vout = 1Vp-p DIFFERENTIAL g
-20 E: 220 ‘ 2
-30 -30 [\
f=12MHz f= 12MHz
= 40 l | = 40 l ~ f=5MHz
= =
= 50 2 f=5MHz = 50 Y,
2 t\\ L P 2 & gy =
70 \\\_h\ A r 70 ?
80 — /V-\ \__J 80 f=2MHz
f=2MHz ]
-90 i \4/ -90
-100 -100
-15 -5 5 15 25 35 45 -15 -5 5 15 25 35 45
GAIN (dB) GAIN (dB)
OVERLOAD RECOVERY TIME OVERLOAD RECOVERY TIME
MAX2036 toc06 MAX2036 toc07
1=5MHz { piFFRENTIAL 1= SMHZ | piFFeReNTIAL
swissoesssird |NPUT INPUT
200m\//d|v ........................ zoom\//d‘v
IR
e
T T | DIFFERENTIAL DIFFERENTIAL
g [ JouTPUT A OUTPUT
: \/ : / S00mV/div 500mV/div
PRVIPRY S
OUTPUT OVERLOAD TO 1Vp.p
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REEEREGEE)

(Figure 7, Vcc = VRer = 4.75V to 5.25V, VaNp = 0V, PD = 0, VG_CLAMP_MODE = 1, frr = 5MHz, capacitance to GND at each of
the VGA differential outputs is 60pF, differential capacitance across the VGA outputs is 10pF, R = 1kQ, Ta = 0°C to +70°C. Typical
values are at Vcc = VRer = 5V, Vcm = 3.0V, Ta = +25°C, unless otherwise noted.)

CHANNEL-TO-CHANNEL CROSSTALK

vs. GAIN
-60 T T T T g
VouT = 1.5Vp-p DIFFERENTIAL £
65 | f=10MHz, ADJACENT CHANNELS g
=
70
g
X
= 80
A —~ .
Z -8
90
95
-100
45 5 5 15 25 35 45
GAIN (dB)
GAIN vs. DIFFERENTIAL ANALOG
CONTROL VOLTAGE (VG_CTL)
45 | -
f = 5MHz E
h Y g
3 \ z
25 N
g \
= 15 N
3

. \

-

-15
25 -15 -05 05 15 2.5
VG_CTL (Vp-p DIFFERENTIAL)
LARGE-SIGNAL BANDWIDTH
vs. FREQUENCY
30 — T =
VouT = 1.5Vp_p DIFFERENTIAL E
25 VG_CTL = +0.2Vp-p DIFFERENTIALt §
20 T
\
g \
= 10
5
5
’ \
-5
-10
0.1 1 10 100 1000
FREQUENCY (MHz)
8

o N &H &b A b
S o 3 s S &

CROSSTALK (dB)

-90
-100

-110

50
45
40
35
30

GAIN (dB)

CHANNEL-TO-CHANNEL CROSSTALK
vs. FREQUENCY
1 1 T T TTTT 1 1 1
Vour = 1Vp.p DIFFERENTIAL
I~ GAIN = 20dB, ADJACENT CHANNELS
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1 10
FREQUENCY (MHz)

100

LARGE-SIGNAL BANDWIDTH
vs. FREQUENCY

Vourt = 1.5Vp-p DIFFERENTIAL
VG_CTL = -2Vp-p DIFFERENTIAL -t
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vs. FREQUENCY
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Vour = 1.5Vp-p DIFFERENTIAL
VG_CTL =-0.8Vp-p DIFFERENTIAL 1

MAX2036 toc13

>

0.1

1 10
FREQUENCY (MHz)

100 1000

LARGE-SIGNAL BANDWIDTH
vs. FREQUENCY

Vout = 1.5Vp-p DIFFERENTIAL

VG_CTL = +1.7Vp_p DIFFERENTIAL 11

MAX2036 toc16

\

A

0.1

1 10
FREQUENCY (MHz)

100 1000

MAXI N




CWH 2% V(8MElEE) X YAk
EFKVGA

EEESEREGERSE)
(Figure 7, Vcc = VRer = 4.75V to 5.25V, VaNp = 0V, PD = 0, VG_CLAMP_MODE = 1, frr = 5MHz, capacitance to GND at each of

the VGA differential outputs is 60pF, differential capacitance across the VGA outputs is 10pF, R = 1kQ, Ta = 0°C to +70°C. Typical
values are at Vcc = VRer = 5V, Vcm = 3.0V, Ta = +25°C, unless otherwise noted.)

LARGE-SIGNAL BANDWIDTH HARMONIC DISTORTION HARMONIC DISTORTION
vs. FREQUENCY vs. DIFFERENTIAL OUTPUT VOLTAGE vs. DIFFERENTIAL OUTPUT LOAD RESISTANCE
0 =TT T T T T T T T ——T—TTT = 0 T T T £ -40 T T T =
Vour = 1Vp_p DIFFERENTIAL E 10 | f=5MHz, GAIN = 2008 E -45 |- Vour = 1Vp-p DIFFERENTIAL E
5 VG_CTL = +2Vp_p DIFFERENTIAL -1 g 50 | _1=5MHz GAIN = 2008 g
= < -2 = o e
-10 i s ) s 5% }
N \ z 7 Z 60 PN THIRD HARMONIC ——
P = | =
g \ = 40 |— THIRD HARMONIC /7 £ 5
= 2 50 — / 2 70
., 2 g0 // — 2 75 SECOND HARMONIC
-25 = =
=g /,///SE—COND Havone——| - = %0
30 E= e N
-80 %
-35 0 s
-40 -100 -100
0.1 1 10 100 1000 0 05 10 15 20 25 30 200 500 800 1100 1400 1700 2000
FREQUENCY (MHz) DIFFERENTIAL OUTPUT VOLTAGE (Vp-p) DIFFERENTIAL QUTPUT LOAD (Q)
HARMONIC DISTORTION HARMONIC DISTORTION TWO-TONE ULTRASOUND-SPECIFIC IMD3
vs. DIFFERENTIAL OUTPUT LOAD CAPACITANCE vs. FREQUENCY vs. FREQUENCY
-40 : : ‘ o 0 ‘ ; ‘ 5 0 ; ‘ ‘ 5
45 | Vour = 1Vp.p DIFFERENTIAL 40 | Vour=1Ve.p DIFFERENTIAL E Vour = 1Vp-p DIFFERENTIAL /@
50 f=5MHz, GAIN = 20dB g GAIN = 20dB | g 10 |- GAIN=20dB g
S 55 = g THIRD HARMONIC —~ :
= - -20
Z 60 THIRD HARMONIC ———] g% v
5 65 — £ 0 // 8 30
% 70 % 50 . = /
S 75 SECOND HARMONIC S 4 s /
2 - S 60 [T SECOND HARMONIC—— = 40
s % s Y
= z 10 | E— -1
< -8 E /
-90 "
-95 -90
100 -100 -70
5 25 45 65 85 105 0 10 20 30 40 50 0 5 10 15 20 25
DIFFERENTIAL OUTPUT LOAD (pF) FREQUENCY (MHz) FREQUENCY (MHz)
OUTPUT COMMON-MODE OFFSET VOLTAGE DIFFERENTIAL OUTPUT IMPEDANCE
GAIN ERROR HISTOGRAM vs. GAIN MAGNITUDE vs. FREQUENCY
50 g 100 - 200 “
45 | SAMPLE SIZE = 188 UNITS H - s
fiv_=5MHz, GAIN = 20dB S 75 8 180 g
40 = E E
_ = 50
35 H z P 160
w 1 w 25
% 30 g .-__’___,-—-\/r\/ @140
= 25 H §> 0 'é ,4/
= 1 = ~ 120
20 5
15 H = &S
0 100
10 H H
5 1 | 75 80
0 450 Z!) 450 075 ;25 375 100 w0
e om0 75 150 B0 450 45 5 5 15 25 35 45 0.1 1 10 100
GAIN ERROR (dB) GAIN (dB) FREQUENCY (MHz)

MAXIN 9
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CWH 2% )V (8MEIEE) X YAk
EFKVGA

MAX2036

REBEREGES)
(Figure 7, Vcc = VREF = 4.75V t0 5.25V, VgnD = 0V, LOW_PWR = 0, M4_EN = 0, CW_FILTER = 1, TEST_MODE = 0, PD = 0, CW_VG
=0, CW_M1 =0, CW_M2 = 0, CW mixer outputs pulled up to +11V through four separate +0.1% 115Q resistors, differential mixer
inputs are driven from a low impedance source.)

CW FILTER RESPONSE CW FILTER RESPONSE
(CW_FILTER = 1) (CW_FILTER = 0)
4 . 5 5
2 g g
g 0 o= g
0 /-\ s \\ 2
’ \ ) AN
g .4 \ g 10 N
% b \ % 15 N
5 \
-20
10 \
1 \ 25
14 -30
0 5 10 15 20 0 5 10 15 20
FREQUENCY (MHz) FREQUENCY (MHz)
CW IMD3 vs. FREQUENCY INPUT-REFERRED NOISE vs. CLUTTER
(MODE 1, VRF = 900mVp.p DIFFERENTIAL VOLTAGE (MODE 4, F_CLUTTER = 1.25MHz
Vee = VREF) AT 1kHz OFFSET)
-4 . 14 g
1 A

-47
* - 0 ‘\//
Ny

&
=
= 49 ﬁxr 2
g =
Sl 2 /S
= / £ 6
51— — / / i ./
5 / s 4
—— 4.75 =
53 —— 5001 2
525
54 ‘ 0
0 2 4 6 8 0 05 10 15 20
FRF (MHz) CLUTTER VOLTAGE (Vp-p piFf)

10 MAXI N




CWH oz (8EIH) X YAl
ES5KVGA

i 5k BA
i%F & HAE
1 CWIN2- | CWIFHF v R 2REEEAT
2 CWIN2+ | CW I FHF v I 2IEREEENIAS
3 VGINS- VGAF ¥ 1 )L3REZEENAN
4 VGIN3+ | VGAF ¥ 1 IL3IERERZEEI AT
5,10, 19, 24,
29, 34, 58, GND TSR
79, 81, 96
6 CWIN3- CWIFHFvRI3IREGEEAN
7 CWIN3+ | CWIFHF v rIL3IEREEENAS
8 VGIN4- VGATF 7 IVAREEZEEI AN
9 VGIN4+ | VGAF ¥ R IVAIERERZEEI AT

CWIN4- | CWIFHF v RIVARGES AN
12 CWIN4+ | CWIFUF v I AFEREBESAD
SNERE, NED/NA 7 AERZ/NA /N2 DIBEEIE. 4. 7TuFDAV T Y T(EVDTEDRY

—_
—_

13 BXTCT | $R<T) 55 RICBE LT 2,

14 EXT G2 %%B*ﬁfég_@%ﬁg)_/\*172@3%?/\‘4/\“2?5%@;\ ATUFDOAV T T(EVDTEDRY
- ELT)T TV RICEHELTLSZE 0,

15 EXT C3 ﬁ%m@{%g_ﬁ}%ﬁ@jV%ﬁ?Z@Eﬁj&/W/\“Z@“é%@LI\ ATUFOAV T T(EVDTEDRRY
- ELT)IZ 2V RICERELTLSZE 0,

16, 42, 46, Ve SVEER, ﬁ%@@ﬁ\{%‘éiﬁg:%ﬁ LTLES . BVccBRZO. TWFDIAYFUHT(EXDTESD
54,72, 82,87 BRUEL T)T T2 RICINA/IRZALTL S,

17 VGIN5- VGAF + VB RERZEEI AN

18 VGIN5+ | VGATF ¥ *ILBIERERZENA S

20 CWIN5- | CWIX FHF v RO REEEIATS

21 CWIN5+ | CW I FHF v 1 )UEIERERZEI AT

22 VGING- VGAF ¥ )L RE-ZEEN AN

23 VGING+ | VGATF v 1~ )LGIERERZEENA S

25 CWING- CWIFHF I OREEEIAT

26 CWIN6+ | CWIFHF+)V6IEREEEIAS

27 VGIN7- VGAF v )7 REZEENA TSI

28 VGIN7+ | VCAF ¥ R IVTIERERZEI AT

30 CWIN7- | CWEFHF v RITREZEAS

31 CWIN7+ | CWIFTF v )L 7IEREEEIAS

32 VGINS- VGAF ¥ L8 REZZEFN AN

33 VGIN8+ | VGATF + 1 )L8IERERZEEI AT

35 CWINS- | CW X FHF v RIIL8REEZEIAS

36 CWIN8+ | CW I F4F+ 1 /L8IERE-EEIAS

VU 7LV RER, K/ A ZERICESELTEE L GNDIZ0ApFO AV FUHT(EVDTE

37 03 v BEVELS T)NA/INZALTLEE e FINA 2D/ A THEETEBD SVRepAD / A ZDEEIZIK
' REF #ZLET, VRepRIE / A ZEBREEFEAL T L E W VecRDEBRMME / A4 Tt &R T 15813,

VecEVRerZ B W EHR L CEAUBREX CERSE2 2 ENTEZT,

MAXIN 1
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CWH oV (8EIH) S YAk
ES5KEVGA

© IHFHBPGFRE)
g T Ex Hae
N a8 EXT RES SMIITHERER, W%K(p_/}‘4\\7_1@38@/\‘4\71&%9%?5%@& 7.5kQ (0.1%) DI T(E>D
* - TEBRVUIAELT)ISV RICEBHELTLES L,
< CW 2 FHVGAT 2 —T)le VOAFTIICW I FHBIFERIRL £ o VGAZ A 21— TILL TCWE 4
39 CW_VG HEINT = I IREEICT BIEEIE. CW VGEOD Y INAIZEKELTLES . CWAE A=) L
E TVGA%E /ST — 55 REEIC T BIBEIE. CW VGEO DY 2 O—cREL T RS,
40 PD /}f'j—ﬁfj;/ﬁz/r‘J%EL?/\‘%ZE/\"_U—Q“?\/%T RICERET DFESIE. PDE/NTICEEEL TL
20, BEIHEDIZEIIPDZO—IZEREIL TS0,
CWZ7 A4 IVEE— RO—F—FAREER, CWREBOWEO—/YX2 7 1 )L5DI—F—BKEEER
41 CW_FILTER | L&Y, I—F—Bil#H%E9 EMHZICY 318613, CW_FILTERED DY 2\ ISREL T,
I—F—BR¥%=4.5MHzIC T 2155813, CW_FILTERZO v oO—ICRELTLEE 0,
43 M4 EN T—R412—Tlbo :/'_Jjﬂxrﬁ— hEBEMICLT8T ¥ RILDCWRREEZ T N TR S B 2155,
- M4_ENZO DY INAITERELTLES Y,
44 LOW_PWR | BEAA *—T o T/ ZDEBHCW I FHE— REA X—T LT DEEIINAITFHEL T ZE N,
45 boUT | ZUTIR= b F—IHA, CWF v RILEBRICT A S—FI—V L TTFOTE—LEMR
TOUSI 00352 E5TEE T DIHDT—FYHENTY,
47 NC. %ﬁ?& Lo Z@E)Li*?&%ﬁ@;{éﬂ: L TLEE(CDimFIEMAX2036 DEVFHY hDF—5 2 —
TERESNTWSBTEST MODEHFTY),
48 LO8 CWF+ I8 LOAS, E— R3IBKUV4BADLOZOYIANITY,
49 VGOUT8+ | VGAF 1)L 8FERERZEENH /I
50 VGOUT8- | VGAF 1)L 8RErZEENE 1)
51 LO7 CWF+ )7 LOAS, E—R3BXU4AADLOZOY I ANTY,
52 VGOUT7+ | VGAF ¥ RIVTIEREZENE
53 VGOUT7- | VGAF v )7 RERZEENE
55 LO6 CWF+ )6 LOAS, E— R3BKUV4BDLOZOY I ANITY,
56 VGOUT6+ | VGATF 7 1~ )L 6FERERZEENH /)
57 VGOUT6- | VGAF v )L ORERES)H
59 LO5 CWF+ )5 LOAS, E—R3IBKUV4BEDLOZOY I ANITY,
60 VGOUT5+ | VGAF ¥ R ILBIERERZEENE
61 VGOUT5- | VGAF v RIS RERESH
62 VG_CTL- | VGA7 O T BHIHEEBA N, ZBHDREN-2VDIESICHIENRA(+39.5dB) &A1
63 VG_CTL+ | +eVOBEICFIEHRN(-10.5dB) U & T,
64 LO_LVDS- |CW LVDS LOREEE AN, E— R1BLU2BDLOZO Y VDREEAITY,
65 LO_LVDS+ | CW LVDS LOFEREZEEIA . E— M1 BXIU2ADLOZ Oy IDIEREZASITY,
66 LO4 CWF+ )4 LOAS, E—R3IBKLUV4ARDLOZOYIANITY,
67 VGOUT4+ | VGAF ¥ R IVAJEREREENE
68 VGOUT4- | VGAF v VA REZEENH S
69 LO3 CWF+ I3 LOAS, E—R3IBKUV4ABEDLOZO YOI ANTY,
70 VGOUT3+ | VGAF ¥ 1)L 3FERERZEENIH
71 VGOUT3- | VGAF ¥ RIL3REEENH
73 LO2 CWF+ )2 LOAS, E—R3BXU4ADLOZOY I ANITY,
74 VGOUT2+ | VGAF ¥ R ILV2IERERZENE

12 A /M




CWH oz (8EIH) X YAl
ES5KVGA

i F SR A (1 &)
5T E4 i Hae
75 VGOUT2- | VGAF v L2 REnZEENE
76 LOA CWF+ 1)1 LOAS, E—R3BXU4ADLOZOY I ANTY,
77 VGOUT1+ | VGAF ¥ IV IERERZEENH S
78 VGOUT1- | VCGAF v %)L REZEEIH
80 DIN DU TIWR—=KF—=F AN, DUTIWTRLORIDTOTS LBEDTF—F AT,
83 CLK TR =hF=o0v o, JUFITRNLIZRYOTAISLBOIOY 2 ANTT,
84 ow M1 |CWE—RBRANT, E-LERE— K1, 2. 3, @40 TOISLADANTY, T KD
- TOTSLDEFMICDNTIE, RIETELLEE0,
CWE—REIRAS2, E—LERET—R1. 2. 3. FEI340TOISLADANATY, E—RD
85 CWM2 | IO oS ADEBICDNTIE. R1ETBILEE0,
VG CLAMP VAU SV TE—RA2%—"T )b, VG/—\75\/7::'&—_1‘*%’(*—7)1/3_%)1%@_@\ VG_CkAMB_MODEéD-LCEIZiﬂ
86 - LTL2E 0, VGARAIZEE2 2Vpp (typ)lco S TanEd, VGAZ TV TE— REF A —J I3 21881,
_MODE | VG_CLAMP_MODE%/\1 |ZER&I L C < 7= (),
D) TIIR—=IO—=Re U7 T MDA H0I/QUERBSRICT—YEO— KL E T, I/QLER B
88 LOAD | 27045 58 B10ild. LOAD/NZE/N\A hSO—IBBI L. O—hS/\A BB T,
89 CW_QOUT+ | CW I FHIEREEEBERZ L, SENEX I FTDRERICEDCWIFHHEATT,
90 CW_QOUT- |CW I+ REEFBEX TN, SEDNDER I FHDHEEEICLBZCWIFHHITY,
91 CW_IOUT- |CW I +HREEEEMEEI, SEDEEIFTDEEEICIDECWI FHHATY,
92 CW_IOUT+ | CW I+ IERExZEEIEE L 1. SEDENEIFHDEEEICLDHCWIFHEHITT,
94 VGIN1- | VGAF )L RERZEBI A S
95 VGIN1+ | VGAF ¥ IV 1 IEREZEBIAS
97 CWIN1-  [CWIFHTFr )V REEEAS
98 CWIN1+ |CWIXFHF v )V IEREEEIAT
99 VGIN2- | VGATF v )LV 2 RERZEEN AT
100 VGIN2+ | VGAF v %)L 2FEREZEEN A D
o EP TYZRR=ZR/INY R, NEBCONDICEBSNTINE T, MAMEZRAICT D/, EPEZXEMR
DPCBI SV RTL—UITEHELTLES 0,

MAXIN
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MAX2036

CWH 2% )V (8MEIEE) X YAk

EFKVGA

EES 0

MAX2036ld. 8F ¥ ILDVGAE O S LABEF &
ZIL(BEBEXIFY T LA 2ERBILLIZT/NARXT
HY), BEREBGWEE RY T5—T7T7)r—23 >
BIFICERET S NTWE T, TOFT/NA R XM
BIOHE. WA FIvoLrd, BLUBNEER
JAZMBEICERBEESTSNTIVEY, VCARKIZ. =8
AN 7HOTFTZFRESEH. ¥4 L2 NADCEREIA
ZFHEH. BIXUOADCOA—/\NRSA TZBFLET D=0
DOBIRAEBHNDEEIVZ T TNET, it
SNEAVYINEBERIFHTLAICIE. CWDE—LA
77 )r—2a>yBoa) 7L 095 LeEELO
MATIRL—FHHESINTIE T, LOMMESERE
IE. 4. 8. F=IF16EXMMEAICTOT S LRRETT,
BZCW I FHDAHIRIRICIE. O—/S2 T4 )LIHYEFETL
SNTWET, IFTOHEANIIE—DI/QESHERL S
ICENEINET,

MAX2036( 32 HEFR(CW) Ky TS —E— LR
VD)1= 32 DEODOAITIINERIFHT7LAE
TOUZLEELOMMEY T R L—YERESNTIVET,
EF v RIVOLOMMEDERIT. T 2FILI )T IV
AV TI—AEBE—DOSARHIOY OV &FERLT
TOUSL$2h. FEBE2DEEIFHRT7ZOLOA
M LZ4EDOLOZOY V&FRALTCUNICERETD
CENFBETY, OIS LAY T I —ADEEE
BARICHZ D=0, U TIA V5 71T —RUIEH
DTINAREBBICTA O—F T — U AREHR L DICEEET
INTWWET, LODMMERAERITITOTSLATEET
HY. 4, 8. FlF16EXRMMBICHIELFT, ZFCW
IFHDOANREIT. BELCWD ./ A XEREDT=HD
BIRARERLO—/NX T4 )Y TEBRINTNET, &
IFHOHEDIE. B—DISIUQEHERHBHDFIC
EHWEIhhEzd, SFHBLOLOC TR L —HIT.
900MVp_pZE#N U 5V EETRIEL-18E. 1.25MHz
DF 1) 7HS1kHzD 7 7ty b T-155dBc/HzE VD
BHTEL/ A AHREEIF DL SICHREI ST EFE T,

AIZEFET T (VGA)

MAX2036MDVGAIE. &7 T4 [WFA1F I v
Lo, BEIOEEAD /A X HEEICRBIEINTIND
e, TDOFTNA RIBERBBNIET S ) r—3 >
ICBRE T, F/=. VCGADRKIL. 10MHzIZH T
-80dBOF v RILEVOR =2, BLUBERIX
FLDBRNF v 2RI T4+ —HZAEBEITIF L T+0.5dB
UTFo#EFEREZZ2RLET. FVCARKIZ. 77
OJFEDORLBER. ADCEREROESHEIR—
(VGOUT_+. VGOUT_)FEHANY T 7. BKUV
277y RLNADMAX2034ICUMNZA VY F T —2F 3

14

SIKEDREIFYEIU
TOJSLABEE—LFRED
27002354 FP IS5

+5V +bV (LOW NOISE)

Ve VREF

MAXIM
VG_CTL+ [ MAX2036 [TJve_cLaMP_MODE
VGMq -

VGINt: [}Ho A VeA AN\ veouTi+
veiN- (o= » AN veouTt-
T 50Q

\I\L 50Q
VGINg+ [ o2& VoA ANN—1veouTs+
VGINg- [ o= AN veouts-
500
LOW_PWR ]
PD [}
CWINt+ (oA 1H-o—e @ [ Jow_lout+
%% 1&Q ] CW_IOUT-
CWINI- [ oA H+-e—e @
: | T 1 |
| | L J 11
CWiNg+ [ H-o A H-o—e @ 1
%}F B0 | oL M ow aours
CWINg- [ 1o A He—e @ Tow_qour-
CW_VG ] J
CW_FILTER [}

GND i

DICBRBEREAAIR— MVGIN_+. VGIN_-)EfEx T
WET, FLLIEIBKEDRE I FUHI0TO005 4
AEE—LFERBDO T 7023V FAT I L] %
TELLEELY,

VGAIZ. -10.5dB~+39.5dBNAZHSHE A Hx T
B, 50dB typ)DESFAF I v oL IEFRRLET,
VGADRIEBISIEENF)BHIMANVG_CTL+EVG_CTL-1
KOTCHEITDZENTELT, ZEHMEHEANLEE
., B/FEBICHLTIE+2VICEEL. BAFEIC
L TIF-2VICSBELTL S, ZE 77 OT%#
JEE— REEIE3V (typ) T,

MAXIMN




CWH oz (8EIH) X YAl

EFKVGA

VGAOS VT

ADCODO7ZA—/NRZ A TR %EFSIET D=1, VGA
HAOESZHRI DIV ThfEaoNTNET,
VGAZEIENZE2.2Vp. pll S TI 218513,
VG_CLAMP_MODEZO—ICERELTLEE Y U7
VTETAE—TILT B5EIE. VG_CLAMP_MODE
ZNAIZERELTLIEE 0,

NO—=59

ZDTFTINA ZIE, PDICKDTNDT—=F D052 EE
TEFE9, NTJ=F I E—RDBHIIPDEOD YD
NAICHBELTLEE W NT—=F T E—RTTFN
A RHANDEHESERITI2TMATY , BEIEDBZS

[FPDAEO Y IO—ICHBELTL IS0,
BEaREE
Fle. TOFTNA UL BERAS/NY T 7 EBRILE

TITVT=23aUIIBENT—ROBRANDESRAET
BREANSBEEFICARICEET DL OEEESN

ICEh BRGNS DSEREERBD
[TREEE ] DIEZ ZBL<LIES 0,

FU 5 IVEGER(CW) I 54

MAX2036(DCW I FHI3. 7o T 1 T _EFH R
ACZBALTESESNTNET, oD I+
EWNFAFIvoLroEmWhN 7 )71 HEEEEIR
LTHY., BHTIK/ A X THhDiztH. BERCWD
EEOREICRBETCI, #UFNBERXRIFT 7L AL
1.25MHzDF+ 1 7H 5 1kHzT-155dBc/HzD / 14 X
MEEZEmATHY . V—bh—2 IR, BERWIEIC
BEBMEEZHREEIZ-50dBe (typ) T, 7)o —
2 AVIBRIDIED EBERVIBICFERIMDIRE] %
ZTEBELLE0

CDADZINT LA, 2CWDE—LFERKESEER
TE)?‘:&DUDEE&:E?FH@EE)UEaumtljjj(CW QOUT+
CW_QOUT-. CW_IOUT+. CW_IOUT-)&ZxRL 9,
BAREEEREIII3IMAp.p (typ). IFHDOEAHLO
ToA 7 AEEEEISL.TEV~12VT T,

TWWFEd, &EEl
SREBIC DTS

EKREDCWIFHEIUTTOISLAEE—LEEED

272023 F84PI35 0
Vee Vigr W_FILTER M4_EN
c
| | | |
CWING [\ MAXIM
e MAX2036
y L cw_iouT+
CWIN2
L cw_loUT-
@— «@— CW_IoUT2+ *@»- — CW_Q0UT-
] (X 1] o0 -
CWINT _ X 8 o ors e e 8 L cw_aouT
| Il a 1l a
L L0t
LO_LVDS: CHAll\/lgEL 1 CHAll\;gEL 2 CHAll\/lgEL 8 o
LO_LVDS- DIVDER || DIVIDER see  ees DIVIDER
PHASE PHASE oo oo PHASE :
LOAD SELECTOR || SELECTOR SELECTOR
— 108
5 4 5 4 5
CLK ' ' '
CW_M CW_M2 GND LOW_PWR PD

MAXIN
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MAX2036

CWH 2% )V (8MEIEE) X YAk

EFKVGA

CWIFHDLENDER

AOZIWIFTTLADODOENITALTENSNT,
2CWDEHNE—LERESHERSNE T, FUTIV
7LAd. SEDEEER(Q)HN LBEDEERM()
HHZERLET. INTOBEXSIUBEHREANE—
DIHFVQEHERH I (CW_QOUT+, CW_QOUT-,
CW_IOUT+, CW_IOUT-)ICEMENE T,

LOfiIHmEIR
LOMIMEAEEIF T ML ORI ENLTTOTIS A
AEECHY . RELCWE—LEKRV )1 —23 20

MMEBIC )TV T ML ORBICEDTTOT S A
ENFJd, BF v RILIHLTOEY DT MLTURE
WEELTEY . ZhZER L TI63 BRI HIfE
ZTOJSLLET. 2T MLIRIDRMNDAE Y b
3. 16DMMEDTOTSLRATY ., E5DEY M.
BF v RIVEBRICA /T LET, E— R1DIFA.
CW_MTECW_M2OEmAEZOT Y ZO—ICERELT
LS, R2Z2ZELLZSY,

xK2. E—F1oAO>wvoxRB4 =0T
Fv2IVA/BA = 1TF v RIVAT)

e _ MODE 1
D4, 8, i1 BERAMISHBLE T oW ool mss Ls | SHUTDOWN
. " . CW_M2=0
CWDE—LFERE—F PHASE b C B A SD
CWDE —ALFRKREBDEEICIZADDIMI LI=FE— KA (DEG) ®0) | B1) | B2 | (B3 (B4)
HUFTT, SEEE— FOWMBICDINTIZ, R1ETE 0 0 0 0 0 0/1
<rEElyve BfEE—RIZ. B2V I ANCW_MIBXD 205 0 0 0 1 0/1
CW_M2ICKDTEIRT DI ENTEZT, MEDERKIE 45 0 0 1 0 0/1
)TPINAEITI—REBLTHEENE T, K275 67.5 0 0 1 1 0/1
BXMEDTOT S LBEDEHMICDONTIE. [77 90 0 1 0 0 0/1
T=2aVBERIODEBEOIZIVA Y TI—A & 112.5 0 1 0 1 0/1
A A 135 0 1 1 0 0/
£ K1 157.5 0 1 1 1 0/1
E— R1BEDIES. LO_LVDSOANBREII ox 16 2:)8205 1 8 8 ? 8; 1
=M Td, CWD LODRERE &R IS 1MHZz~7.5MHz 22'5 1 5 ; 5 o
ThdDlH. ANBEREIT16MHz~120MHzD&BH [C Y 1 5 » 1 o
BTYUFET, 2OBW0orOY IRKEEICIE. ZEILVDS :
AHBBETT, flox16DANN. RICI6HEENT 270 LS S S A on
16BDMENERSNE T, ZNSD16EDMMEA 2925 LA B BN on
8F v XILDENZNIIDNTERS N, BRS N 315 LS I S S N o
337.5 1 1 1 1 0/
F1. CWDE—LERAFRXDF LD
NO. OF PROGRAM NO. OF NO. ?F
cw_M1 | cw m2 | MoDE LO INPUT CLOCK PHASE CLOCK BYS?_IEI::.:.AL USEFUL %OA':!E-
FREQUENCY | INTERFACE | RESOLUTION INPUTS BITS IN
PER CHIP REGISTER SSR BITS IN
(SSR) SSR
0 0 1 16 x LVDS 16 phases 1 Yes 4 0
0 1 2 8 x LVDS 8 phases 1 Yes 3 1 MSB
1 0 3 4 x 3V CMOS 4 phases 8 Yes 2 2 MSBs
1 1 4 4x 3V CMOS Q;s)‘iggte“ée 8 No N/A N/A
N/A = EAS
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E—FK2

E— R2EEDIZE. LO_LVDSOD AN ERE Lo x 8
(typ)T9d. CWD LODEREEHIST1MHz~7.5MHz
Th'). ANNDEREEIIEBMHz~60MHzDEE IC74 ) £,
ZDOENLOT O VEREICIE. ZEELVDSANHME
T, flo x BDANNN IRICBNE=NTSEDAIEA
EmEnNE T, ZNODBEDMAENEF ¥ RILDEN
ZFNICONTERS N, BRSNIZAERBICS U 7L
I NLDRAICEOTTOISLENET, JUTIL
DITRLDRZITE—RTL 20 3ICHBT, &F 2L
ICXLTHEY DT MLIRIMFERELTEY.
FNEFERLTENDOMMEEZTOISLLET, LA,
T R2TEIBEDMEDANER S NDI=D. 4ED
UHR7OTZLBEY MORDIEY MHERENE T,
SUTPWNT DRI FERLTF P RILEUSEY b
AHO—RENdRIFELTIA. BTOTSLEBED
BEUEY MIEEEY bTY, 2T ML IXYDED
DEY MMI. BICEF v RIVEBRICH 2/ FTLET,
E—-r2miBE. CW_M1ZzO2 Y o0—ICREL T,
CW M2ZzO2 Y INAICREL TS\, ®3%
ZBLEE0,

x3. E—F2oO>v o &R(DC = EE.

B4 = OCTFv+RIVA /B4 = 1TF¥RI
A7)

MODE 2
CW_M1=0 SHUTDOWN
CW_M2=1
PHASE D c B A sD
(DEG) (B0) | (B1) | (B2) | (B3) (B4)
0 DC 0 0 0 0/1
45 DC 0 0 1 0/1
90 DC 0 1 0 0/1
135 DC 0 1 1 0/1
180 DC 1 0 0 0/1
225 DC 1 0 1 0/1
270 DC 1 1 0 0/1
315 DC 1 1 1 0/1
E— K3

ZDOE—RTIE. LOLVDSAADIIER=NEE A
EF v RINIT T DML If o x 4020V O AAD
LO1~LO8%ZRALTRMEENE I, CWD LODEKRE
#HEIITMHz~7.5MHzTH Y. ASBEREEIZAMHZ~
SOMHzD&EEIZEW &9, LOTOY TRIKREIIIVD
CMOSANERBTDZENTEET, flox 4DLOT~
LOBANNADRBAEINTABDAEINERSINE T,

MAXIN

x4. T—- R3Oy HxR(DC = ER.
B4 = 0OCTFv+RIVA /B4 = 1TF¥ IV
#*2)

MODE 3
CW_M1=1 SHUTDOWN
CW_M2=0
PHASE D Cc B A SD
(DEG) (Bo) | (B1) | (B2) | (B3) (B4)
0 DC DC 0 0 0/1
90 DC DC 0 1 0/1
180 DC DC 1 0 0/1
270 DC DC 1 1 0N

ZNSDAEDRMEHEF ¥ RILDEFENZFNICDINT
EEn. BRSNAMEBICS U7V T RNLDRS
IC&>T7AdILENET, E— R3DBE. 4ED
ML ERSIND =D, AEONETOTS LBEDOHRD
2y NDANBEESI N, EI2EY MIEEE Y
T9d., E—R3DI\BE. CW_ MI1EOD Y TNAIZETE
LT. CWM2ZODwyoO—IIBELTLES L. R4
TELEE L,

t—Fr4

ZDE—FTIE. LO_LVDSAADIIER=NITA., &
FRIICDNT, BIZUTf o x 4DLOT~LOBA /%
ER L CBAUEZAENOHIELF T, Ta1—T«
YA DINIIKE LGN EREERLORE 2 NS TEM
THIENTEDL D%l x AANNERENE T,
ZDE—RTIE. U7V T LRI IIERSN
BN EITEBLTLEE . CWD LODREREREER S
TMHz~7.5MHzT& Y . ANEKREIS4MHZ~30MHz
DEENZLZY F T, BEANZLOT~LOBICHIEL T
S INTOCWDF v RILZFEET 22 &N
TE2EDIC. Y M SAUHABENTHET,
Uty A VIGRESETZBL CEERLE T, E— K4
Diza. CW_MTECW_M2OmHZEOD Y T/\1 |ZEE
LTS, REZETELZS,

xR5. E—F40O>voR

MODE 4
CW_M1=1 SHUTDOWN
CW_M2=1
PHASE D C B A SD
(DEG) (B0) | (B1) | (B2) | (B3) (B4)
Serial bus
not used in N/A N/A N/A N/A N/A
mode 4
N/A = @R
17
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CHANNEL 2
A B C DSD A B C DSD

CHANNEL 1

CHANNEL 3
A B C DSD

CHANNEL 4
A B C DSD

DATA_IN
CLOCK ::l B3 B2 B1 BO B4 I:' B3 B2 B1 BO B4

I:'BBBZB1 BO B4I:'B3B2B1 BO B4

CHANNEL 5
A B C DSD

CHANNEL 6
A B C DSD

CHANNEL 7
A B C DSD

CHANNEL 8
A B C DSD

B3 B2 B1 BO B4 I:'

B3 B2 B1 BO B4

I:' B3 B2 B1 BO B4 DATA_OUT

B3 B2 B1 BO B4

1. U7 T L OREDT—5T0—

[EIHA

B, U7 T—5R— MERTOSEDERF+ I
DI TNTOATZLFEEERLES . YUTILT—F
F1DDR—= D SRIDKR— bANDTA L —F T =271
AECHY). B—DT—F5414 VR L T AT LR
DEHOF Y T2TOTSLTHIENTEET,

cwO—/1R27 1%

MAX2036(C13. FCWEBAIRTEFZHT DI+
ASDORBIC. BIRAIGERO—/XX 74 LY ERNENT
WEd, NANYRBEO—NYREO Y MOV
FUTBIOERLSF Y TEICERBESNTIET,
oI 7 U /ERERIE. ENENOCW
EEANICT L TCEETHBEL. CW_FILTERZ®L T
BIRTDZENTELZYT, 7700 —FT—BARY%E
fc = 9.5MHzIZE&RE T DFEIF. CW_FILTERZ/\1(C
ERENLCTL e\ O—F—BREEc = 4.5MHzIZ
95553, CW_FILTERZO—ICERFL T 20\,
CW_VGIZE DT T ALY AN %E(F v TARED) ASHF
NotUBET Z ENFHEET. LNAHADDBER A BHLE
I, VGAANIEVE—RBEEHNBILLELBUET,

VGAECW I FHDiRE

BEEERFOMAX203613. VGAREN A 2 —T )b
SNTIFTTLADNDT=F o EnNTNDH(VGA

x6. FENLHET— FOODY DikiEE

E—R). FRBEXIFHT7LADM2—TIlehT
VGAREEA NI =TI ENTHDMNCWE—R)EBD
MIBESNE T, VCAE—RTIE. CWIFH 7L A
HWND =T EnNdDBUMI. O—/1NZX T 1 )L5 ECW
IFTANDEHANEALTANBF NS IBES .
CWEEBASD(CWIN_+. CWIN_)ANA AV E=F R
I8 &E 9. CWE—RTId. VGAANHDRETT /A X
DAAR—rhotUEEENE T, VGAE—FIZTD
BEISCW VGEO DY I\ IZBREL T, CWE—RIZ
I2BEIFCW_VCZOT Y JO—ICRELTLZS Y,

NI—FOEBENE—F

FINAZDINT—FH UmIE, CW VGHO DY FHE
ICBIRB K VGAECW 2 FHOBHA T 1 E—TILEn
£To ANNOHBRA U FHTNTEME N2,
VGAECW 2 FHDEHDANANA A Y E—5 2 RUZ
BUET, /51 DS HBBRIG2TMAIHD LT,
FINARBNT—F 9 S BIFEE. PDEOS Y Y
NAICBEL T RS,

CWDEIEIC BB R BAZE R S BB EBHE— KAFIF
FEETT, CHE—REBRLTNDHE, LUEN
HEEABRCEAIFTIBMELT, FralLy
DEBHNEIMAICHELLET. ZDE— KOBETIA,
FINAZDIAF IV I MBERDTHIET T2 &
ICERLTL &, ROIC. EENBBHEET— KO
Oy s RLE T,

W0 CWYS | Low pwn | vaa | O | Switcn | swIToH To Lpr | VoG CURRENT, | 114 v oumRENT
TO VGA AND CW MIXER
1 1 N/A Off Off Off Off 27 0
1 0 N/A Off Off Off Off 27 0
0 0 0 Off On Off On 245 106
0 0 1 Off On Off On 245 53
0 1 N/A On Off On Off 204 0
N/A = BRES
18 V. V) a4V,




CWH oz (8EIH) X YAl

EFKVGA

PIVr—2a gk

E— FEROERE

E-RBIROBEBBFEEES. TNNAZIHCWE—RE
VCGAE— RDIBEZXZTOHICHERIFE T,
ADCOOBRENCER SN 7 JICCWHAZE A
TI—9DEHICEZSNDIDO7 TO—F K2
ICRLET, COFEETIE. CW_IOUT+, CW_IOUT-.
CW_QOUT+. CW_QOUT-m&HH&E. FhRENH
EREN I DEIDBIC. KERME(4L70nF~1uFDSEE)D
AEOIVTFoUHEELE T, CWIFHDHEAIE,
BEFIEVCE-RBEEMICEOD>TANI VE—
FURBERBESNDART VT TERSNEHI 7T
DANEREHL XTI,

1150 115Q +
TuF

[
CW_IOUT- 500

31.6kQ2
0.022uF

31.6kQ
CW_IOUT+

TuF

M2, ZERECW I 5 H DB DG

CHOEADERICIE. BOSMNICNAMNXTDI—F—&O—
NZ2A—F—0@EAhEELET, O—/XZXOd—F—
g EELTII5QD I FHTILT7 Y T, 50QM
B, $XU0.022uFD v OV FHIC
SoOTHESNET, 2oO—/"XXD—+—IlF. LOD
RNE LANEEDHREEERET DIHICFERINE T,
Lh L. TuFoDCT7OvFFdaAVF o E2ED
31.6kQD v > MERDEEEICEI D TRESIND
ENWDBREDEDIC, NANAOA—F—I3ETHICEER
BREICKEWUET,

HicTaE., BEELIEEENA/NREREIER3DK DI
TUFET,

1uF
| | °
I

31.6kQ

ZDIBE/NA/IXZR—)Udfp = 1/(2 x n x RC) ~ 5Hz
ICEWEd, DCICBEbND Y DOV /N\— SNk
TV N—2%RETD—HT. BIEAOOHzOBERE
FTOCWDEBNIBICTHLILENKDICTDI=HICIE
CDEWNNA/NZDA—F—FARBEHMNDEICKEIZET,
fm&Ex13. BR400HzZEZ TOCWDAER T D155,
R=INZEBO=IFTHRELBNEDICTD=HIC.
INAINZIR—=IVDBIRELTABLLEEZD+DD—
(AOHZA ™A EFE LI\ &I F T, /N\A/XRB—=)L
Z400HzICREL/BEIE. OO —FT—BR¥TOD
JOEMNIABETIDIEETNHENTLSEE 0, kI
EDFITIINAINZR—=ILAEEHZICERELTWVE L
H. ZHIESEHBBLIEDC~40HzE WS HIREE RIS
ADTWET,

B, SFHOEHEHAT7 TOBICERIND
FURTAZODCTOY VIS KEBBFEHZIF DO,
E— RBIRODYBARENBETLE T,

M207 7O0—FICKhd2E0DELT. LUEBREE—R
BIRDSEREEERRI DV 1—230&2RK4I0RL
9,

X3. 1L L=/ N1 /X ZR—ILDE R

MAXIN

B4, 5HAT > TADAANDDCREEICLDE— NBRD
SERFB DS E

M4TId. CWDIFHDHEANER 7> TDAAIZDC
BEINTWET, LI DT ARTUTIF I+
BHDALT AT 0 ZHEELKICWICTRETHDVE
HY. TN IFYHTrE—TIENTNDIHEED
BR+11IVAL, BMNIIFTIA M =TIl nTihs
IBEDMAX2036MD+EVEBIRETLERUE Y, ARTUT
IINAL—=ILARIC+11VA S, O—L—IVAIC+5VAS
RENTRETHY . BVDOART U THRBIZHEUET,
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MAX2036

CWH 2% )V (8MEIEE) X YAk

EFKVGA

IVPNAVHTI—R

MAX2036D )7 IvA 25T T —XIE. > 77
IR RIDERZFEALTLOZ16. 8. &cld
ABXMMBIC OIS LLET . T—FIEDINA ST/
ARV T MM EnNEd, DUV TRLIRY
DoOY ZIECLKARICEMLE T, U7 T b
LIPRAZEFvRILEUBEY hTT, BAD4EY b
BEAOTOISLBATHY . BEEDOEY MI I+
TVLADEF Y RINEA—TINEEET1E2—TIL
L&Ed,

EIxHIE. 16DAMBEDI DI TOT S LBBETTT .
L7=h'oT. 7095 LDEDICEF v RILICDINT
4y N BICKBYUE T, YRYDSERE I 1
o0y oh. ZE8AALO LVDS+&ELO LVDS- (E— R
1£20188)BLUVL0_ (E— R3E4MIEE)ICEIMES 1
F9, MMEATZICTOISLAEEO—-RLTELN
LOMIHEELEMT DI ENTEDLSIC. LOADAAR
BFonTWWEd, S FUTDEHDOANESIS.
SEDEENASICWIN +BKXUCWIN -ICEImMLZ9,
EHEni=l/QR—=Z/\ RESH A, CW_IOUT+/-&
CW_QOUT+/-hotiecshndEzd, CW_M1ECW_M2
3. ATEFEDAEEREIEE— RD1D%EEIRT B7/=IC
FERELZT, R1E2TEIZS0\,

TOJS LAV T I —2ADBEERNRICMZ D
feDIZ DT AV T TIT—RIEHEDT/NA X%
BRITAD—FI—29DIENTEDLDICEHE
SNTWET, ZDTAI—FT—UHEERICDOUTA
FARBETY,

E—-LAERBOITOITS A

BEOCWDENIERIS, LO_F/IFLO_LVDS+MD I F1
o0y oA Tht). DIN. CLK. 8BKXUOLOADD
TO0S LBESHIF ICHEITIHEI(LOAD = /N1,
CLK = O—. DIN = F&. f=FL/\1ZF/=130—I(C
BE), OIS L—4 VARV TDICIE. I+
o0voEFATICLTLEES W, T—FIZT10MHzD
WRTOJSLREFIE100nsOENT—F 00 YT
HIR/BREATO ML DRYICO TN VYENET,
A VITDEMICDNTIIRSAZZE LS,
DOMNLTDZRYDTOTIZ I T%,. LOADNZ %
Oy oO—|lEBE/-BTO Y IN\1ICRL T, NER
Hho oI BI/QNES B/ L& B R EZO— R
L9, LOADISER/NEBtc HOBO—ICHIF T D2E
BHFEd, I—UHIFHoOvozFITdIE
TE—LERISBBINET, vOvVvol3I+5o0v0
YA TINDEENSEIBINDEDICA VT DIRED
HIET,

tpsu tHLD

DIN >< ><

LOAD

IDCLKPWH [<a—<t—3>{ tDCLKPWL

MIXER
CLOCK ON

CLOCK OFF

<— tcLH —

A X | X

A
A

A

/

ftto  "tomixcLk

MIXER MIXER
CLOCK ON

-
<%

MIXER

| MIXER
CLOCKON

CLOCK OFF

L g >

MIXER | MIXER
CLOCK OFF CLOCK ON

M5. 2T MLIRIDEAIVITH
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EFKVGA

CWIFHYDENDER

BAEFHEARENII3MAPp (typ)ThHY . IFHHID
AT SAT7 2V RBREEIFHF v RILEU4. 75V~
12VOEETY, B42~DEBIFTHEAICSITD I+
DIEVE— RERIE. 3.25mA (typ)TY . EHED
BEERIE. 115QOAamEROZNZI TN x 3.25mA
(7z72UN = FvRIUEDICRY £9, ZDiFE. +Vsum
E-VsuMPDEBHAICH T DERIEEHEEIE. +11V -
(Nx3.25mAx 115) = +11V - (8 x 3.25mA x 115)
= 8.05VICHEWUZET, 1DDFvRILEBAEBAER
(ZE3mAp_p) CEEEBIS N, thDF v RILAEREIS T
WRLVARET, SEESDEER DT 1 >3 1.5mAp.p X
115Q9 LB BE174mVppThHY) . EBNEEII348mVp_p
TY, COFITIE. EEIAV T4 72 R&EIT+Vsym
E-VsumDBMEEE L TERSNE T,

SNEplfE

RE/NA 7 ZEBED/NA /N2 IEZHAEBEENRETT,
EXT_C1. EXT_C2. BXUEXT_C3DEE(E13,
14, 15)'oIdZ 2 RIZERINCA.7uFDO > F T %
TEDRUEDIFTERELTLS S0,

NI NA P RBIRH

NEB/NA 7 XEED/NA 7 A ZBET DIOICIE.
EXT_RESICHMS I FIEMEBEHWET T, EXT_RES (E~
38)NB TS RIZT.5kQ (0.1%)DIEMBZETED
BRVUEDITCTEEL TS0,

PFOJANBIUTHNOES

—WRET T — 3 TlE. MAX203613E / 1 X
D7 > T(MAX20345 ED)M SEREIENTH Y. VGA
IEEEIFADC (7274 )LADCOMAX 143675 E)NDT A
ROY—RNEB TP UFIAVTI VT T A5 %EERE)
LTWET., MAX2036MEEIANA VE—F 2T
240Q (typ)TY ., VGADEEBH HIIZENZNDVGA
ZEFHANICHIVTCONDICT L CE0pFDEHEFEE%
EREI T2 EAARET. VAR HDESHSE(Z10pFT
I(RL = 1kQ), ZEENHAICIIHKI.7BVOIEE—R
INATZBMASNTNET, REDIEVE—RASD
HEENBREDIBEEIET. CNO5DEFHHZACESLT
<IEE

MAXIN

BERLEICHEALZIMD3MRE

BEOBERBEELY ., BERLEICKHELZIMD3
V= h=URBTII2DDAN b= DIRENEL <
HUFTh. CORETIE. HISERKEBNIOSORHZ
KLU, hIMENSDORFAZRL I T, MBNODRES
I3IRIEH25dB (typ)1EL Ve, RIEEISMhE Y £25dB
BN—FDAAN—2THESNE T, BBEEED(f -
(f2 - f))DIMD3HEIFBER T T ) T7—2 3 TEELL
BWRYTS—8REESELTELONET, M6ESHR
Lc<izaly,

-25dB

A A

ULTRASOUND
IMD3

'

|

fo+(fo-1)

fy - (f2-11) f1 fa

X6. BERIMD3HEX

PCBLA17Y b+

MAX2036ME VB, T/N\A XEZDEET 1R
21)— FERRODMIBRE LA 7D hAEDHT I /NT b
ICEBELDICEBIEESNTNNE T ZDT/NA D
BERNKRT7 T )r—23>Tld. BHOESLEF &
FIVERDT=DICEBDT/NA A ZABI BT TERITD
BELHI)E T,

MAX2036MDTQFP-EP/Ny o —2 DI U AR—Z R
INY REPHE. F A1 L TRBMEERZRH LI T,
MAX2036h'ERESNDPCBIL. EPH O DIELEEE &
BOLDICHREFTDIENEETT, /. EPAD
BRINBISVRETZRA I ITVARKELT
ey, BRI PCBLET. UMIC £LLKIEHDOE
ENETR—ILDT7LAZRBALTIZ R TL—>
[CRTFHAMITTORENDYET,

21

9€0CcXVIN



CWH 2% )V (8MEIEE) X YAk

EFKVGA

XINA+
g —
T
6L o611
o1o/1amo | H3aina ol 9E0EXVN
Qv < WIxXvw
o ! TINNYHO 3NO
TINNYHO D 0L Y34 MO W
NI —» Py o o o 9" MI |_| 4U00+
STANNYHO D +1N007MD A v |ﬁ PE0EXYIN )
amy —» & Wwixvw A
-1N00"M) y TINNYHO 3NO =
N0 Mo o oo m
NI —> — Qa0 A _
STANNYHI | 100 MD A v | 0,
amo —» ¢ = Qa0 e | NI
HrigL 4004 I i
-+— —
Jay NI !
M) - 4U00L
TINNVHO 1 0L |\<<<I_ |_|
o61L oS POV
\Q% ¥
B XINA+ ' 4
T ~1n09A
|
o —
oavy é__,o KK( & “NIBA a
INIDYII 00°10 20
11801 0L 04LNOD NI NIZ
_ AV
_ o _
kW a4 P +NI9A
||_|||_| +71N09A
“_m__m_ o”_v
WALTH SYITY-1LNY A h
HLHOMYILLNG HICH0-QHIHL _ _
TLOT9A 110 9A

MAXIMN

=%

-

F IV BEREGRLIE )T

N

7

i)
=

X7. £
22

9€0CcXVIN



EFKVGA

CWH 2% V(8MElEE) X YAk

MAX2036

EVEE

TOP VIEW

101
+/1N09A
-/1N09YA

07

901
+91N09A
-9LN0O9A

anN9

G601
+G1N0YA
-G1NOYA
“1L979A
+113 9A

-SAAT 01
+SAAT 01
v01
+71N09A
-7LNODA
€01
+ELN0YA
-€LN09A

0\

¢01
+C1NOYA
-¢LNO9A

| 50 | VGOUT8-
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LOW_PWR
M4_EN

[44]
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[ 422 ] Voo

| 41 | CW_FILTER

PD
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CW_VG
EXT_RES
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35 ]

[ 36 ] CWINS+

35 ] CWINS-
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Fv T8 NYr—o
PROCESS: Silicon Complementary Bipolar B/ Y r—OREIERPLOT K/ —23, japan.maxim-

ic.com/packagesZZ R L T EEL\, BH. /Ny Tr—20—R
ICEENDI+]. T#]. FE-1IFROHSH SR ZEZRLIZHD
TLhBHIEtFA. /Ny T—REN/ N T—2FDEDICET S
EDTROHSIWIEIAR & ISBHRAE L. HEICKDT/Ny o —2
O—RHBEDZENHDREEFRLTLES 0N,

N F—=I5947 | Nyr—I3—K | R+21 42 MNo.
100 TQFP-EP C100E+3 21-0116
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