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ABSOLUTE MAXIMUM RATINGS

Vee, VREF 10 GND ..o -0.3V to +5.5V
Any Other Pins to GND............coocoviiiiinn, -0.3V to (Vcc + 0.3V)
CW Mixer Output Voltage to GND (CW_IOUT+, CW_IOUT-,

CW_QOUT+, CW_QOUT-) .ot 13V
VGA Differential Input Voltage (VGIN_+, VGIN_-)............ 8.0Vpp
Analog Gain Control Differential Input Voltage

(VG_CTL+, VG_CTL-) ittt 8.0Vp-p
CW Mixer Differential Input Voltage

(CWIN_+, CWIN_-) ..ot 8.0Vp-p

CW Mixer LVDS LO Differential Input Voltage................. 8.0Vp-p
Continuous Power Dissipation (Ta = +70°C)

100-Pin TQFP (derated 45.5mW/°C above +70°C)...3636.4mW
Operating Temperature Range...........ccccovvviiiinnne 0°C to +70°C
Junction Temperature
0Jc (Note 1) oo
0ya (Note 1) oo

Storage Temperature Range ............cccceevvnenn. -40°C to +150°C
Lead Temperature (soldering, 10S) ........cccoovvriiiieiianeene. +300°C
Soldering Temperature (reflow) ..., +260°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

(Typical Application Circuit, Figure 7. Vcc = VREr = 4.75V to 5.25V, Vcm = (3/5)VREF, Ta = 0°C to +70°C, VaND = 0V, LOW_PWR = 0,
M4_EN = 0, CW_FILTER = 0 or 1, TEST_MODE = 0, PD = 0, CW_VG = 1, CW_M1 = 0, CW_M2 = 0, no RF signals applied, capaci-
tance 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 | CONDTIONS | MIN TYP MAX | UNITS
VGA MODE
Supply Voltage Range Vce 4.75 5 5.25 \
Vcc External Reference VREF (Note 3) 4.75 5 5.25 \

Refers to VCC supply PD =0 204 231

Total Power-Supply Current current plus VREF current PD =1 o7 33 mA
Vce Supply Current lvce 192 216 mA
VRer Current IREF 12 15 mA
Current Consumption per
Amplifier Channel Refers to VCC supply current 24 27 mA
Differential Analog Control Minimum gain +2 Veop
Voltage Range Maximum gain -2 ]
Differential Analog Control
Common-Mode Voltage Ve 285 8 315 v
Analog Control Input
Source/Sink Current 4.5 5 mA
LOGIC INPUTS
CMOS Input High Voltage VIH 2.3 Y
CMOS Input Low Voltage ViL 0.8 Vv

2 MAXI N
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DC ELECTRICAL CHARACTERISTICS—CW MIXER MODE

(Typical Application Circuit, Figure 7. Vcc = VREF = 4.75V to 5.25V, Ta = 0°C to +70°C, VgnD = 0V, 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 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. Typical values are at Vcc = VRer = 5V,
Ta = +25°C, unless otherwise noted.) (Note 2)

PARAMETER | symsoL | CONDTIONS | MIN  TYP  MAX | UNITS
CW MIXER MODE
(5:\7 r\r/e;r(;t QUEL:)I:;/Power Mode lcc_Fp Refers to Ve supply current (all 8 channels) 245 265 mA
Current in Full-Power Mode
| Ref V] | I8 ch | 1 12 A
11V Viix Supply MIX_FP efers to Vmix supply current (all 8 channels) 06 0 m
Current in Full-Power Mode
5V VRer Supply IRer_Fp | Refers to VREF 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
Mode Ppiss_Fp mixer pullup supply power dissipation in the 215 241 W
device) (Note 4)
Current in Low-Power Mode LOW_PWR = 1; refers to Vcc supply current
5V Vce Supply lcc.Lp (all 8 channels) 245 265 mA
Current in Low-Power Mode LOW_PWR = 1; refers to Vmix supply current
11V Vpmix Supply MIXLP | (211 8 channels) 53 60 mA
Current in Low-Power Mode LOW_PWR = 1; refers to VREr supply current
5V VREF Supply IREF_LP (all 8 channels) 7 21 mA
LOW_PWR = 1; total power dissipation
Power Dissipation in Low-Power (all 8 channels including both 5V (Vcc and
Mode Ppiss_LP VREF) 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 Vv
LVDS LO Differential Input Modes 1 and 2 200 700 mVp.p
Voltage
LVDS LO Input .
Common-Mode Current Per pin 150 200 HA
LVDSLO lD|fferent|aI Modes 1 and 2 (Note 6) 30 kQ
Input 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 V
ulput High Voltage (daisy chain) (Note 8)
DOUT voltage when terminated in DIN
DATA Low Vol . \
Output Low Voltage (daisy chain) (Note 8) 05
AXIMN 3
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AC ELECTRICAL CHARACTERISTICS—VGA MODE

(Typical Application Circuit, Figure 7. Vcc = VREfF = 4.75V to 5.25V, Vom = (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, frr = 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 Vcc = VREr = 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 0 to 1 5 s
(Note 9)
VGA MODE
Differential output
capacitance is 10pF,
capacitance to GND 18
Vourt = 1.5Vp-p, at each single-ended
Full-Scale Bandwidth f-1.3dB | 1.3dB bandwidth, output is 60pF MHz
gain = 10dB RL = 1kQ
No capacitive load 29
RL = 1kQ
) . Vout = 1.5mVp-p, 3dB bandwidth,
Small-Signal Bandwidth f-1.3dB gain = 10dB 30 MHz
Differential Input Resistance RIN 170 200 230 Q
Input Effective Capacitance CIN fRF = 10MHz, each input to ground 15 pF
Differential Output Resistance Rout 100 Q
Maximum Gain +29.5 dB
Minimum Gain -12.5 dB
Gain Range 42 dB
— o H O, o,
Absolute Gain Error TA = +25°C, full gain range 0% 10 100%, £025 15 | dB
VREF = 5V
VGA Gain Response Time 40dB gain change to within 1dB final value 1 ys
Input-Referred Noise VG,—CTL set for maximum gain, 2 nVAHz
no input signal
G e ; No input signal 22
. VG_CTL set for
Output-Referred Noise +100B of gain VouT = 1.5Vp.p, 1kHz 55 nVAHz
offset
VG_CLAMP_MODE = 1, VG_CTL set for 70
+10dB of gain, frRF = 5MHz, Vout = 1.5Vpp
Second Harmonic HD2 dBc
VG_CLAMP_MODE = 1, VG_CTL set for 55 65
+10dB of gain, frr = 10MHz, VouTt = 1.5Vp-p
) ) VG_CLT set for +10dB of gain, frr1 = 5MHz,
Elrtg;%ger Intermodulation IMD3 | fRF2 = 5.01MHz, VouT = 1.5Vp-p, 40 52 dBe
VREF = 5V (Note 3)
Vout = 1Vp-p differential, frRF = 10MHz,
Channel-to-Channel Crosstalk VG_CTL set for +10dB of gain 80 dB
Maximum Output Voltage at VG_CLAMP_MODE = 0, VG_CTL set for o4 Vp-p
Clamp ON +20dB of gain, 350mVp.p differential input ’ differential
4 MNMAXIW
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AC ELECTRICAL CHARACTERISTICS—CW MIXER MODE

(Typical Application Circuit, 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 = 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 Vcc = VREF = 5V, Ta = +25°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Maximum Output Voltage at VG_CLAMP_MODE = 1, VG_CTL set for o8 Vp.p
ClampOFF +20dB of gain, 350mVp-p differential input ' differential
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 6
1kHz offset frequency; clutter tone at 0.9Vp_p
Input-Referred Noise Voltage differential measured at the mixer input nV/NAz
Mode 3, RF terminated into 50Q; f 0/4 = 46
1.25MHz, measured at 1kHz offset '
. ) Mode 1, frRr1 = 5MHz at 0.9Vp_p differential
TD?S'%%:“ Intermodulation IMD3 | input, Doppler tone fre2 = 5.01MHz at 25dBc 50 dBc
from clutter tone, f 0/16 = 5MHz (Note 10)
Mixer Output Voltage Compliance (Note 11) 4.75 12 Vv
Channel-to-Channel Phase Measured under zero beat conditions,
. +3.0 Degrees
Matching fRF = 5MHz, fLo/16 = 5MHz (Note 12)
Channel-to-Channel Gain Measured under zero beat conditions, o dB
Matching fRF = 5MHz, fL0/16 = 5MHz (Note 12) -
CW_FILTER =1 |frg = 1.1MHz, 1Vpp 2.8
Transconductance (Note 13) CW_FILTER = 0 | differential, fLo/16 = 1MHz -8 mS

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

(Typical Application Circuit, 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 = 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 Vcc = VREF = 5V, Ta = +25°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS | MIN TYP MAX | UNITS

SERIAL SHIFT REGISTER

Serial Sh|ftl Register 10 MHz
Programming Rate
Minimum Data Set-Up Time tDsu 30 ns
Minimum Data Hold Time tHLD 2 ns
Minimum Data Clock Time tDCLK 100 ns
Minimum Data Clock Pulse Width
. tDCLKPWH 30 ns
High
Minimum Data Clock Pulse Width
L tDCLKPWL 30 ns
ow
Minimum Load Line LD 30 ns
Minimum Load Line High to i 30 ns
Mixer Clock On MIXCLK
Minimum Data Clock to Load i 30 ns
Line High CLH
Note 2: Specifications at Ta = +25°C and Ta = +70°C are guaranteed by production test. Specifications at Ta = 0°C are guaran-

Note 3:

Note 4:
Note 5:

Note 6:
Note 7:

Note 8:
Note 9:

Note 10:
Note 11:
Note 12:

Note 13:

teed by 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
VREF. Vcc and VRer can be connected together to share the same supply voltage if the supply for Vcc 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 beam-forming 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 tem-
perature. 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.
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IREEEIE
(Figure 7, Vcc = VREF = 4.75V to 5.25V, VaND = 0V, PD = 0V, 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, Ta = +25°C, unless otherwise noted.)

OVERDRIVE PHASE DELAY TWO-TONE ULTRASOUND-SPECIFIC
vs. FREQUENCY POWER-SUPPLY MODULATION RATIO IMD3 vs. GAIN
50 = -40 o 0 T y T 2
45 Vm:g?@V%PDISFFEF'REEFaAé%LA\L s VouT= 1.5Vp.p DIFFERENTIAL E Vour = 1Vp-p DIFFERENTIAL |2
GI/TlZN: 2ddg p-p § 50 VMop = 50mVp-p, TCARR|ER:5MHZ,7§ -10 N §
z 40 |OAIN= e GAIN = 10dB E A e
= 35 ; 20 \
2 30 2 = -30
& 3 = f=10MHz
z 25 % -70 é -40
£ 20 & N~ = 50 =
2 15 / A -80 =
s %\ 0
1.0 \ % f=5MHz
05 V\ [\ -70 = 2MHz
0 -100 -80
0 25 50 75 100 125 150 175 20.0 0 25 50 75 100 125 150 175 200 -15 5 5 15 2% 35
FREQUENCY (MHz) FREQUENCY (kHz) GAIN (dB)
SECOND HARMONIC DISTORTION THIRD HARMONIC DISTORTION
vs. GAIN vs. GAIN
0 - 0 s
0 Vour = 1Vp_p DIFFERENTIAL g 0 Vour = 1Vpp DIFFERENTIAL g
20 E 20 | E
-30 -30 \\
= f=12MHz = = 12MHz
= 50 & 50 = %
% -60 ;_l\\\ /f—\‘ % -60 \Pi
70 —T\ /] \ 70 »
-5z | e T
-80 -80 f=2MHz
-9 f= 2MHz -90
-100 ! ! -100
-15 5 5 15 2 35 -15 5 5 15 25 35
GAIN (dB) GAIN (dB)
OVERLOAD RECOVERY TIME OVERLOAD RECOVERY TIME
MAX2038 toc06 MAX2038 toc07
f=5MHz f=5MHz
DIFFERENTIAL BLFTF§B$NTIAL
OUTPUT 4 2oviv
R 1.0V/div e i p oy I
TAATAVAVAVAVATA
'E DIFFERENTIAL
. n INPUT
DIFFERENTIAL i L Fpammemivpmmincead  2.0V/dliv
i INPUT ISARAIIAIE
[ 1.0V/div ]
ff ! OUTPUT 100mVp.p TO OVERLOAD
QUTPUT 1Vp.p TO OVERLOAD AND BACK TO 1Vp.p AND BACKTO 100mVe-p
400ns/div 400ns/div
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(Figure 7, Vcc = VRer = 4.75V to 5.25V, VanD = 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, Ta = +25°C, unless otherwise noted.)

CHANNEL-TO-CHANNEL CROSSTALK

CROSSTALK (dB)
8

vs. GAIN

ViouT = 1.5Vp-p DIFFERENTIAL
| {= 10MHz, ADJAGENT CHANNELS

MAX2038 toc08
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-85
90
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-100
15 5 5 15 2 35
GAIN (dB)
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CONTROL VOLTAGE (VG_CTL)
35 : .
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2 \\ g
15 AN
g \\
= 5
= \\
) \_
15
25
25 15 05 05 15 25
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LARGE-SIGNAL BANDWIDTH
vs. FREQUENCY
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15 | VG_CTL = 40.6Vp.p DIFFERENTIAL g
z
10
5
s
Z 0
3
5
10
15
20
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o 50 -
VouT = 1Vp.p DIFFERENTIAL E g f=5MHz E
GAIN = 10dB, ADJACENT CHANNELS : = E
E f 40 E
(&}
=
! o )
LY/ & v
=
// 2 9 4\Vf\ N\ ,J
— % — Vo
A ]
7 o
Y, S 10
=
3
0
1 10 100 45 5 5 15 25 35
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20 \
\ = 15
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3
5
0
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< 5
N
] \
g
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3
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MNAXIWV



CWH 22 )V(8MElEE) I+ YAk,
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REEEREGEE)

(Figure 7, Vcc = VRer = 4.75V to 5.25V, VanD = 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, Ta = +25°C, unless otherwise noted.)

HARMONIC DISTORTION
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HARMONIC DISTORTION (dBc)
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MAXIMN
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FREEREGRSE)
(Figure 7, Vcc = VREF = 4.75V to 5.25V, VaND = 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 — 2 0 :
0 LT TN\ e \\ :
N 5
2 \ \\
g 4 g 0 N
2 \ g N\
\ ; N
-8 \
-20
-25
" N\
14 -30
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
FREQUENCY (MHz) FREQUENCY (MHz)
CW IMD3 vs. FREQUENCY INPUT-REFERRED NOISE vs. CLUTTER VOLTAGE
(MODE 1, VRF = 900mVp-p piFr, Vcc = VREF) (MODE 4, F_CLUTTER = 1.25MHz AT 1kHz OFFSET)
-6 g 14 g
A1 § = 12 / %
{ E: E / z
-48 s L R b
2 49 < &_7 & / N
= / \ S 8 e
S 50 a.\ =
= / £ . /
& 5 |— 77 E |/
—— 475 =
53 w —=— 500 2
5.25
-54 ‘ 0
0 2 4 6 8 0 05 10 15 20
FREQUENCY (MHz) CLUTTER VOLTAGE (Vp-p pif)
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i+ 55 BF
T 2 e
1 CWIN2- CWIFHF v I 2REEEAN
2 CWIN2+ |CWIFHF v RIL2EREEEAN
3 VGIN3- VGATF ¥ V3 RERZEENA S
4 VGIN3+ | VGAF ¥ R IL3FEREREEIAS
5,10, 19,
245;82,97'9?4' GND JgZ5UR
81, 96
6 CWIN3- |CWIFHF+ RIL3REEEAS
7 CWIN3+ |CWIFH5F+1)L3FEREEEAN
3 VGIN4- VGAF+ RV AREEEEN AN
9 VGIN4+ | VGAF ¥ R IVAFEREREEIA T
11 CWIN4- CWIH+HF v RIAREGEEAN
12 CWIN4+ |CW I FH5F v 1) VAFEREZEENA L]
i3 ExT oy | SMEBME. PYEROD/ A P RERE A/ A /SRY BBEIF. 4TIV TFUHT(EXOTEBRY
- IFELT)TZ 2 RIZEHELTLSIZE 0,
HAEBHEE, NED/NA 7 2EBEE/NA /X T DIBEIE. 4.7uFOAVFUHT(EVDTEDRY
14 EXT.C2  |5a<0) o5 RICEBRL T 2SN,
. ExT cg | SHERBIE, PIED/ A P 2EEE/ A /2T BBEE, 4.TUFDIAYTIHT(EVDTEBRY
- IFELT)TZ 2 RIZEHELTLS 2S00,
16, 42, 46, BVER, SED+EVERICIERL TS\ BV BEE0. IWFDIVF Y T(EYDTES
5;2 ;27 Vee BRYUEL T)I5Y RIS RZLTLEE L,
17 VGINS5- VGATF ¥ VB RERZEENA S
18 VGIN5+ | VGAF ¥ 1 )UEIERERZEENA S
20 CWIN5- |CWIFHF v IO REZEEAS
21 CWIN5+ |CW I FHF v 1 )VOIERERZEENA T
22 VGING- | VGAF ¥ R ILOREEENA S
23 VGING+ | VGAF v 1 ILEIEREEEN AN
25 CWIN6- CWIF+HFv I OREEEIAN
26 CWINB+ |CW I FH5F v 1)L6IEREZEEIAL
27 VGIN7- | VCAF ¥ R IL7TREEEIAS
28 VGIN7+ | VGAF ¥ RILTIEREREEIA S
30 CWIN7-  |CWIFHF v IV 7REEEEHAD
31 CWIN7+ |CW I FHF v )L7IEREEEAN
32 VGING- | VGAF %)L 8REEEI AT
33 VGIN8+ | VGATF + R IL8IEREREENAS
35 CWINg- |CW I+ F I 8REEFHAD
36 CWIN8+ |CWIFHF+*IL8IEREEEIAN

MAXIMN "
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CWH 25 )V(8Mlig) I Y AR,
ES5KEVGA

iimFEREA (R =)
WmF E o Hae
+BVU T 7LV RER, &/ A XEBRICEHRL TS\ GNDIZOAUFO AV F oY T(E>DD
37 93 v TEDBRVELST)NA/NXZLTLEE e TNA XD/ A ZHEEISEBIRENOVRepND / A ZDFE(|C
' REF &L X7, VRerMICE /A XBREFBL TS, VecRDBRAME / 1 XM ERTI5EIE.
VecEVREpZEWCEHE L CRLERBEEEBAI T2 ENTEFET,
38 EXT RES SMIITHEIIER . BB/ NA 77 ZERERD/\A 7 R & ERE S Di5EIE. 7.5kQ (0.1%)DEMBT(ED
- TEBRELT)IS U RIZERL TS0,
CW I FHVGAL +—T o VGAFE/IICW I FHENMEEREIRL T, VGAZ 1 —TILLTCW
39 CW_VG E:\"—ﬂé/\”j—ﬁ'j\/ﬂﬁ%tza“éi%éi\ti\ CW_VGZOD Y INAIZEREL T &, CWAE
AF—TIWLTVCAZ /XD —F T VIRREICT DIFEIE. CW_VGEO DY IO—IIZREL TS EE 0,
0 D IND—= 2L YF, TINARBIND—F 0 F— RIZBRET DIBEEIE. PDE/N\1IZERELT
Iz, BEEEDISSIIPDZO—ICEEHL T /ES 0,
CWZ7 A4 ILFE— RO—F—FAREER, CWREBOWEO—/YXZ 7 « L5 DI—F—BKEAER
41 CW_FILTER | L& 9, O—F+—FEE%E9.5MHzIZ$ 215513, CW_FILTERZOD Y INAIZEREL TS0,
O—F—BER¥%Z4. 5MHzIC T 2155, CW _FILTERZO DY OO—ICRELTLEE 0,
43 M4 EN T— R4 2—T o D) TIVR—MEERHIZL TEF v RILDOCWRIRE TR THEHF S EDIIESIE.
- M4_ENZOD Y INAITERELTLZES Y,
44 LOW_PWR |{EEH1 *—T e T/NA ZDBEEACW I FHE— REA R—TILTDEEITNAIZHEL T ZS 0N,
45 DOUT D) TPIR— T =5 A, C(WF Y RIVEBBICTAO—FI1— 2 LTTTATE—LER
TOUZI 0TI EETREE T DIZODT—YHEITY,
47 NG BHEEL, COEVIREHOZTFICLTLES L (ZOHEFIIMAX2038MEVEY bD
" F—% 2 — NTIITEST_MODEWFE N SZMTREINTINVET, )
48 LO8 CWF+ I8 LOASI, E— R3IBKXU4AHDLOZO Y I AT,
49 VGOUT8+ | VGATF ¥ #IL8IEMEZZEENH S
50 VGOUTS- | VGAF v 1 )L8&ExZEENH /I
51 LO7 CWF+ 27 LOAS, BE— R3BLV4BDOLOZOYIANTY,
52 VGOUT7+ |VGAF v R IVTIEREZEE)H N
53 VGOUT7- | VGAF ¥ R 7TRERES)H
55 LO6 CWF+ L6 LOAS, E— RIBKXU4AHDLOZO Y I AT,
56 VGOUT6+ |VGAF ¥ 1 IL6IERER=ENH
57 VGOUT6- | VGAF v RILOREEBH
59 LO5 CWF+ )5 LOAS, E—R3IBKLUVABRDLOZOYIANITY,
60 VGOUT5+ | VGAF+ 1 JUBIERERZEENH /I
61 VGOUT5- | VGAF v ISR ERZEENH
62 VG_CTL- |VGA7FOJREBHIEMES AL, ZENBEDHREN-2VDBEICFENER(+29.5dB) LAY, +2V
63 VG_CTL+ DBEICKELRN-12.6dB)ERKY FT,
64 LO_LVDS- |CW LVDS LOREZEEA, T— R1BKIU2BOLOZOY UDKREAI T,
65 LO_LVDS+ |CW LVDS LOFERERZEIAN, E— K1 BXUV2EDLOZOY IDIEREEANTT .
66 LO4 CWF+ )4 LOAS, E— R3BIVL4BEDLOZO Y I ANTT,
67 VGOUT4+ |VGAF ¥ 1 IVAFERERZEENE
68 VGOUT4- | VGAF ¥ R ARERES)H
69 LO3 CWF+ I3 LOAS, TE— R3IBLV4BDOLOZOYIANTY,
12 WA
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i FEREA (R =)
T E4 HegE
70 VGOUT3+ |VGAF ¥ R IV3IEREZEENE
71 VGOUT3- | VGATF + #I)L3REREENH
73 LO2 CWF+ L2 LOASI, E— RIBKXU4AHDLOZO Y I AT,
74 VGOUT2+ |VGAF ¥ R IV2IERERZEENE
75 VGOUT2- | VGATF I 2RERZEENE S
76 LO1 CWF+ L1 LOAS, E—R3IBKXV4HDLOZO VI AT,
77 VGOUT1+ |VGAF v IV IEREREEIH N
78 VGOUTH- | VOAF ¥ IV REREBIH
80 DIN D TPIWIR— R TF—=F AN YUTIN TN RIDTOAIS LBOT—Y ANTY,
83 CLK S FIIR— b TF—=Fo0v o, YUFINT NSO TOISLBOOOY I ANTY,
CWE—RBIRANT, E—LERT—R1. 2. 3. F/I340TOTSLBOANTY, E—RD
84 CWMT | FO5S A@EMICDNTIE. RI1ETBLES0,
CWE—RBIRAH2, E—LFERE—R1, 2. 3. FLIM4ADOTOTSLBOANATT, T—RD
85 CWM2 I 55 LD EIc DN TIE. R15TEIES0,
VG_CLAMP_ |VCAD TV TE—RA%=T )b, VGAY SV TE— REA 2—T T 215A13. VG_CLAMP_MODEZO—IZEREIL T 2 &), VGARS
86 MODE | BEE2.4Vpp (yp)lco 5 TENET, VOAYSY TE— REA 21— TV 318513, VG_CLAMP_MODEZ/ \IZEIBIL T &L,
88 LOAD JUTFIR—=bO—=Re DUTILTRLORAIDOI/QMMERERICT—5%Z20—RLET, /QRIENERS
HTOTS L9303, LOAD/NZZE/N\A DS O—(ZEREI L2, O—SN\AICEBEILTLZE 0,
89 CW_QOUT+ |CW I FHIEREEHBERXH A, SEDNER I FHDHEEEICEDCWIFHHATY,
90 CW_QOUT- |CW I FH RIEESHEIZH, SENERX I FTDEEEICLBCWIFHHATY,
91 CW_IOUT- |CWIFHKEZEZFEHEEHI. SECEMEI FHDEEEICLBCWIFHHATT,
92 CW_IOUT+ |CWZIFHIEREEERMEE D, SEDCEMEIFHDHEEEICLDCWIFHHEANTT,
94 VGIN1-  |VGAF ¥ )V REREBIA S
95 VGIN1+  |VGAF %I 13EREEEN AN
97 CWIN1-  |CWIFHF v I REEEAD
98 CWIN1+ |CWIFHFvx)VI1IEREEEAN
99 VGIN2-  |VGATF ¥ RIL2REZEB AN
100 VGIN2+ | VGAF ¥ RIL2IEREEEBI AN
ep TORR—ZRICY R, WEFTONDICEHSNTINE T, MEVEREERAICT D/, EPEAEE
- MDPCBIS Y RTL—UIC#H LT RS0,

MAXIMN
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e

MAX2038ld. 8F v RILDVGAE TS LBIREA &
ZILBEEEXRIFY T LA EZERBLLIET/NA AT
HY . BEREBGWEE Ky TS—FTUr—23>
EFICERETESNTINE T, TDT/NA ZF. SHEMK
BOBE. LWIAFIvolL oo, BRUEBNEE
JAXIMEEICEEtESNTIVET, VCARKIZ. =)
ABD. 7FHOJFZREHE. Y112 SADCEE B
EZHHEH. BIUADCOA—/NRSA T&FLIET D=0
DOBEIRFELGHHBEEI SV THHBATINET, &L
SNEATIINBERIFHTLAICIE. CWDE—LFZR
TI)r—=3 A0 PIVTAOT S LR EELORIE
Il =PRI TFET, LOMHES ARSI
4, 8. FIF16EXRMWUMABIC OIS LAEETYT, &
CWIFHDANREIZITZ. O—/NX T 1)L HEREL
INTNWET, TFHOHDISE—DI/QEEEARLS
[CEHETNEY,

MAX2038IC 3L 3@ FE(CW) Ry TS5 —E— LK
J)a1—23 > DEODOFAIIINERIFHTLAE
TOJZ LAEELOMME Y T L —FERBENTIVET,
BF v XIVOLOMNMEDERIE., T4 2FZI ) TILA
FITI—-AEB-OEARMIOVIEFERLTTO
TS LT, FEIFE2ODEEIFHXRT7OLOA
M L/Z4EDOLOZO Y o &FERLTUNICERET S
ZENFRETYT, TATS LA VY T T —IADERESE
sARICHIZDoHIC. D) T7IVA 25T 1T —UIEE
DTINAREBBICTA—F T — VAR L DIZERET
INTNET, LODKHMEN BRI TOI S LRBETHY.
4, 8. FF6EXMABICHIELET, FCWIFHD
AR IS. BBHECWD ./ A X EBED1=HDIBIR AT BE
BO—NXATAIITHEBRINTWVET, FIFHD
HAOE. BE—DIBSXUQEEBEARBHDOFICEHN TN
F9, IFUHIULOT T RL—HIF. 900mVp_pEE)
U2 YSZESTHELEES. 1.2MHzOF+ 1) 77
NS 1kHzD 7 7Y b T-155dBc/HzE WS @mHT
BN/ A AT DEDICERESIESNTINVET,

AZEFE7 > T(VGA)

MAX2038(MVGAIE. &' JZ=7UT 4. BWI1FIv o
Lo, BFIUOEED/ A XMEICRE{ESNTID
e, TOTNA ZSEBERBEGRET T ) r—23>
ICERECY, £fc. VCGADRERIE. 10MHzIZHINT
-80dBDF v XIEIZOX M—=0 HIUBER R
T LDENF v I T+ —HAFREIC L T+0.25dB
UTOHGEFEREZRL T T, FVCGARKIL. 77
OJMEDREMER. ADCEREIFDOEEHI/R— b
(VGOUT_+. VGOUT_-)FEiANY T 7. HXU
27 RLNADOMAX2034ICUMMEA YT —R 9D

14

SIKEDREIFYEIU
TOJSLABEE—LFRED
27002354 FP IS5

15V 45V (LOW NOISE)

Voo yi\ yi\ VREF

MAXIM
VG_CTL+ [ MAX2038  [TJve_cLaMP_MoDE
VG_CTL_Eq -

VGIN: (o & Py AN\ veouTi+
vaiNt- (o= » AN\ veouTt-
T 50Q

\I\L 50Q
VGINg+ [ |0 A& Py, AN\ v60uTs+
VGINg- o & AN\ veouTs-
500
LOW_PWR ]
PD [}
CWINT+ (o 2+o—e ® [ ]cw_lout+
%‘% 130 [ ]cw_iout-
CWINI- [Ho A H-e—e ®
: I I (L |
| | L J E
CWINg+ [ H-o A H-o—e ® 1
%}F BQ | oL Mow aours
CWINS- [ 1o A tH+o—e ® TJow_qour-
CW_VG ] J
CW_FILTER []

GND i

DICREREEATINR— F(VCIN_+. VGIN_-) %@z T
WET, EFELLLIEIBKEDRE I FUBE0TOI5 A
HEEE—LAFRED T 702 avFdAT IS L] %
TEEE,

VGAIZE. -12.5dB~+29.5dBDAIZF|BEEE M2 T
Y, 42dB typ) &I A+ v oL VIUEFRLET,
VGADF B3 Z=EFEHEASIVG_CTL+EVG_CTL-C
KOTREITDIENTEET, ZHFEHBALE
FEx. 80FEBICHLTIE+2VICBREL. BAFBEIC
WL TIF-2VICEHRELTL 20\, ZEF7F-OT41
JEE— RBEIE3V (typ)TT .

MAXI N
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VGAOS VT

ADCOZ—/N K54 TXBMAEFHIET B7=HI. VGA
HHOEEEHIBRTZIS Y IHHaAadshTET,
VGAEEIE N E2.4Vp plc oS5V TTBI8EIF. VG
CLAMP_MODEAO—IZREL T &, 50T
EF4tE—TIT 25813, VG_CLAMP_MODE%
NAIZBELTLEEL,

NI—=Fo

ZDTINAZUF PDICK2TNND—=F 020952 EE
TEEd, NU—FOE—-RDFEIIPDZOT YD
NAIZRELTLEE W NT—=F D E—RTTN
1 RCANDEHBERII2TMATT . BEHED
HBEIEPDEOT Y JO0—ICREL TS0,

BRAOEE

Ele. ZOTINA L BERAT/INY T 7 EERLE
TITVT=23aUIIBENT—ROBRANDESRAET
BREANSBEEFICARICEET DL OEEESN

TWEd. HEICEDLDIBAERNODEEEERZD
SEBICDNTIE, [RESFRMIDEZ B ZS 0,

FU 5 IVEGER(CW) I 54

MAX2038(DCW 2 F413, 747 « TEF bRO Y
AFEALTHRASNTNET. TNSDIFHIFEN
FAFIVILUDEBNIZPUT A HEEEERLT
BY. BHTE /A XTHBI. BEHRCWDESD
BEICBETY., FU5IERZIFHTLAE.25MHz
DF+ 1 75 1kHzC-155dBe/HzD / A Z1kE
B THY. Y— b= IR BERLBIBER
HEZHEL-50dBe (typ)TH, [PTUs—a
1537) DIBD [BE LI HFE RIMD3IRIE % Z8B< 12
S,
COFATZLT LA 2CWDE— LTRIESEER
ITHEHOBEREBHEDESHERLEI(CW_QOUT+.
CW_QOUT-. CW_IOUT+. CW_IOUT-)ZRLE T
BAREHERLIIEI3IMApp (typ). IFTOEHLTY
TS5 T ABEREIE4. 75V~ 12VT T,

EKREDCWIFHEIUTTOISLAEE—LEESED

Ny ; hdl
2729230547934
Vee Vigr CW_FILTER Md_EN
| | |
N MAXIM
MAX2038
— CW_IOUT+
[ Cw_ioUT-
@— CW_IouT2+ @- L ow_aour-
e0e e0e
®_ oW QoUT? YY) eoe ®_ — CW_QOUT+
| Il a 1|
01
CHANNEL 1 | CHANNEL 2 CHANNEL 8
LO_LVDS+ n n n 02
LO_LVDS- DIVIDER || DIVIDER oo eee DIVIDER .
PHASE || PHASE ee oo PHASE :
LOAD SELECTOR || SELECTOR SELECTOR
— 108
5. 5.1 5 1
CLK I I |
CWMT CW_M2 GND LOW.PWR D
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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,

LOfItHD:&ER
LOMMBABEERIIT T LIRS ZNLTTOT S LR

ToLENET. BEFrRILIHLTEEY bDTT b
LORIWEFEELTEY .. enefER L T167EEEO
BHMMEETOISLLET. 2T LI IDRAD
4 M 16DMMEDTOT S LATY, E5DEY ~
3. BF v RN Z@ERICH/FTLET. E—F1D
BE. CW_.MTECW_M20OmKZ0O2 Y I O—IC58E
LT<L7ES b,

2. E—F1oO>voXRB4 =0T
F2IAV/BA = 1TF v RIVAD)

Th'). REBCWE—LFE/KRY )1 —32DHD VODE 1
4\ 8\ if:ti16l§§fﬁ¢ﬁb:ﬂﬁ5bgf7fo CW Mi=0 MSB LSB SHUTDOWN
o . CW_M2=0
CWDE_AH;F'E:E_ h PHASE D c B A SD
CWDE—AFREBDEIEICIZ4DDIRIILI-E— KA (DEG) ®0) | B1) | B2 | (B3) (B4)
HFET, FEMEE—FOBMEICDNTIT, R1E2TE 0 0 0 0 0 0/1
IS BEE—RIZ. OV P2 ANCW_MIBXD 225 0 0 0 1 0/1
CW M2ICKDTEIRI D ENTEZY, MMHEDERIS 45 0 0 1 0 0/1
DTIA I TI—AEBLTHEBEINE T, KoK 67.5 0 0 1 1 0/1
BXMUEOTOT S LBEDFEMCDNTIE. [77) 90 0 1 0 0 0/1
T=2aVIBERIOEOI)TZIVA VYT T - % 112.5 0 1 0 1 0/1
TELEE 135 0 1 1 0 0/1
R 157.5 0 1 1 1 0/1
- |f1 X 180 1 0 0 0 0/1
E— R1BEDEE. LO_LVDSOANEREII o x 16 02 E P o
A —MMTY, CWD LODERHMEBEITIMHz~ o — T T o
7.5MHzTH 310, AHERKEIE16MHz~120MHz a7 e T o T 1 o
DEBEICEVET, ZOBSWLOTZO Y TEREICIZ. 270 ] ] 0 0 oA
ZFHLVDSAHIHWMETT, flox 16MAAN. JRIC16 ey ] ] 5 ] o
PASNTIGEDMNMELIERSNET, CNDHD16E 315 ] ] ] 0 oA
DAIENBTF v RILDENZNIZDNTER SN, EIR 3375 ] ] ] ] o
SNEMEBIC YTV T NP2 RAICE>TTO '
F1. CWDE—LERAFRDFED
No.oF | PROGRAM ['\o or [ o o
cw w1 | ew m2 | mope | O INPUT CLOCK PHASE CcLOCK SHIFT USEFUL | DON'T-
- - FREQUENCY | INTERFACE | RESOLUTION | INPUTS | _ o | BITSIN | CARE BITS
PER CHIP SSR IN SSR
(SSR)
0 1 16 x LVDS 16 phases 1 Yes 4 0
1 2 8 x LVDS 8 phases 1 Yes 3 1 MSB
0 4 x 3V CMOS 4 phases 8 Yes 2 2 MSBs
1 i 4 4x svcmos | Quadrature 8 No N/A N/A
provided
N/A = BFISH
16 N AXI/M
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E—FK2

E— F28EDIBE. LO_LVDSDANEREE IS o x 8
(typ)T9d. CWD LODEREEHEIST1MHz~7.5MHz
Th'). ANNDEREEIIEBMHz~60MHzDEE IC74 ) £,
ZDOENLOT O VEREICIE. ZEELVDSANHME
TY, fLo x BDANN. JRIC8ZEA =N TEEDMIAEA
ERENE T, ZNODBEDMUAENEF ¥ RILDEN
ZFNICONTERS N, BRSNIZAERBIC U 7L
SINLIRAICEOTTIOISLENET, JUTIL
DITRLDRZIEE—RTL 20 3ICHBT, &F v
ICHLTHEY FDUTMLIRINFERELTEY.
ENEFERLTCEADOAEEZTOISLLET, LAL.
T R2TEIBEDMEDANER S NDI=H. 4ED
UHR7OTZLBEY MORDIEY MHERENE T,
SUTPINT DRI FERLTF P RILEUSEY b
HO—RENdRIFELTYIA. ABTOTSLEBED
BEUEY MIEEEY FTY, 2T ML IRXYDED
DEY MMI BICEF v RIVE@RICH 2 /FTLET,
E—-r2miBE. CW_M1ZzO2 Y o0—ICREL T,
CW M2ZO2 Y INAICREL TS\, &R3%
ZEBLEE0,

x3. E—F20oO>voxR(DC = FA.
B4 = 0OCF+RIVA/B4 =1T
F v 2IVFAT)

MODE 2
CW_M1=0| MSB LSB | 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 0N
90 DC 0 1 0 0N
135 DC 0 1 1 01
180 DC 1 0 0 01
225 DC 1 0 1 0/1
270 DC 1 1 0] 0/1
315 DC 1 1 1 0/1
E—F3

ZDE—FTIE. LO_LVDSAAFER=NITA. &
Fr IV TDMILLf ox 4D 00OV T ANN
LO1~LO8Z AL TR =nE T, CWD LODEREL
#EHEIITMHz~7.5MHzTH Y AHDEREISAMHZ~
SBOMHzDEE KW ET, LOTZOY TREIREIIIVD
CMOSANZFBIT DI ENTEXT, flox 4DLOT~
LOBANWADEA SN TABEDUENER SN T,

MAXIMN

x4. T- R3Oy o xR(DC = ER.
B4 = 0TFv+RIA2/B4=1T

F2IFAT)
MODE 3
CW_M1=1| MSB LSB | SHUTDOWN
CwW_M2=0
PHASE D C B A SD
(DEG) (B0o) | (B1) | (B2) | (B3) (B4)
0 DC DC 0 0 0/
90 DC DC 0 1 01
180 DC DC 1 0 0/1
270 DC DC 1 1 0N

INSDAEDRENEF ¥ RILDZENZENICDINT
RSN, BRSINIUBAIC U 7L T NLDRS
IC&o2T7O75LENnEY, E— R3DBE. 4ED
UAAERENDI=H. 4EDMETOT S LBORD
28 bDANMRMEESN, Ef2E Y MITERIEY b
Td, E—R3DFE. CW.MIZODYINAIIHRE
LT, CW_M2z2O2yoO—ICBRELTLSES LY,
KAz ZBLLZS0

E— K4

ZDE—KTIE. LO_LVDSAHIZERShE A, &
F 4 2IUIZDNT, I L7=fLo x 4DLOT~LOBAS
EERLCEYBMAEASISHIELET., 71—
F A A T ICTE L O EREZBERLOBE & N EET
EMTHTENTEDES Ko X AADHBERSNET,
ZOE—RTIE. YUTPILST RIS IIERSN
BNZEISEELTLEE L, CWD LODEREREEE T
IMHz~7 .5MHzT#Y) . AHBREIZAMHz~30MHz
DEEICAY FT, EPBEANELON~LOBIHIE LT
<&, TRTOCWDF+RILEBEMET DI EN
TEZL51C. Uy FSAUHBBEINTLET,
Yty M54 VIFRESETEBL CEELFT, T— R4
DIZE. CW_M1ECW M2DOEAEDS W ZNA IS
BELTL LS, REETBL S,

x®5. E—F40ODYoR

MODE 4
CW_M1=1| MSB LSB
CW_M2 =1

SHUTDOWN

PHASE D (@ B A SD
(DEG) (B0o) | (B1) | (B2) | (B3) (B4)

Serial bus
not used in N/A N/A N/A N/A N/A

mode 4

N/A = @RS
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EFKVGA

CHANNEL 1 CHANNEL 2

A B C DSD A B C DSD

CHANNEL 3
A B C DSD

CHANNEL 4
A B C DSD

DATA_IN
v ::l B3 B2 BI BO B4 I:' B3 B2 BY BO B4

I:'B3BZB1 B0 B4I:'BSB2B1 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 ':'

B3 B2 B1 BO B4

':' B3 B2 B1 BO B4 DATA_OUT

B3 B2 B1 BO B4

B1. U7 T N ORIDT—5 70—

[FE1HA

M1, DU TPIT—5R— MERTOSEDMERF+ 1)L
DI TIVTATS LB ERERLES, VUT7IVT—5
[F1DDR— bW SRIDR— ADTA —FT—2h
AgETCHY . B—DT—5 254 & FERLTIRATLRA
DEBDF Y T&TOTSLTDIENTEEXT,

cwO—/1"R271 )%

MAX2038(CId. BCWEBANRT EZHT DI+
ADDORBIZ. BIRATEERO—/SZ 71 IV ERBINT
WET, NANYRBEO-NYRBO Y MOV
FoHBIUERSFY T EICER SN TS,
ZhoiIarF o /BRERIE. ZNZENOCW
EPANITTLCESTHAEEL. CW_FILTERZBL T
BIRTDZENTEZT, 70D —F—RBR¥%E
fc = 9.6MHzICERE Y DHEIE. CW_FILTERZ/\1
LT fza, Od—F—AR¥AElc = 4. 5MHz(C
95155, CW_FILTERZO—ICEEEN L TLES LY,
CW_VGIZE DT T ALY AN %E(F v TAREBD) AN HF
NoYUEET Z ENFEET. LNAHAODIBERHBHLE
SN, VGAAAN DT E—REEHNBLLEBL B FT,

VGALCW I FYDigfE

BEEEIFOMAX2038(3. VCGAREEH A —TILanT
IFHTLANNT =TI ENTNDI(VGAT— R).

x6. FENLHET—FOODY UikiEE

FRIFEXRIFHTLADA 2—TIL SN TVCGARED
INTD =7 EZNTNDH(CWE—R)EESMIZETE
=nFzd, VGAE—RTII. CWIFHT7LAH/ND—
FooEndUNI. O—/X2 T4 )ILFZ ECW I FHA
DOEEANEREBTANmT L ONUBES N, CWEE)
AACWIN +. CWIN )BNA A E—=F 2 ZIZKEY)
F9, CWE—RTII. VGAADNWHBETT /N1 ZD A
R—hrhotlUEiangzd, VGAE— RICTDHEEIS
CW.VGZOD Y INALIZERELT. CWE—RIZTD
BEIICW VGEOD Yy 7O—ICREL TLEE 0,

NI=FOERENE—F

FINA ZD/INT—=F o othig, CW_ VGO U E
ICBFRAEKVGAECW I FHD@mAL T« —TILEh
F9, ADNDHILEZA Y FHITNTEMEND/=0.
VGAECW I FHDEADAAD/NA A 2 E—F 2 XU
BUET, 7NAAOEEERIF2TMAITRD LE T,
FINAZBE/INT—=F o= B185E. PDEOD YD
NAICERELTLEE 0,
CWDEMEICWBRENE RIS B DEEHE— RHFIE
HEETT, TDE—REEIRLTCNDIHES. LUK
BCHBERCESIFTUNLEELT. Frribyy
DEBHANBIMAITEDLET, ZDE— ROEETIS.
TINAZADTAF IV OMENhINETTDZ &
ISEFELTL IS0, ROIC, ZEMBEHEET— KD
O v ogEzERLE T,

0 | cw va cw | INTERNAL | INTERNAL 5V Vcc CURRENT | 11V Vyx CURRENT
NPUT | INPUT | LOW_PWR | VGA | o | SWITCH |SWITCHTOLPF | CONSUMPTION CONSUMPTION
TOVGA | AND CW MIXER (mA) (mA)
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 = @RS
18 MAXIM
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EFKVGA

PIVr—2a gk

E— FEROERE

T RBEROISEFBHE (T, 7/ IHCWE— FEVGA
E-RDUBEZZTOLOICRELRETY, ADCO
BRENCERSNDEHH 7 > JICCWEHE A V5 T T —2R
TDIDICEZOND I DOT7 TO—F&R2IIRLET,
ZMERETIE. CW_IOUT+, CW_IOUT-, CW_QOUT+.
CW_QOUT-mFEDE. ZNZENHNEREN T DEEDE
2. REZEETOnF~TuFDEE)DAED > T
WEELE T, CWIFTOHAIL, BEETIEE—F
BREENICLOTANA VE-F VA ZBRESNDAN
VT TR ENIETN T TDANERE LT,

1150 1150 +
1uF

CW_IOUT-
- 50Q 31.6kQ

0.022uF

31.6kQ
CW_IOUT+

1uF

M2, RERLECW I £ H ARG

COHEAERICIE. BBoMINM/NZRO—F—&0—
INZA—F—DEAENEELE T, O—/3ZXO—F—I(3.
FELTIIB5QDIFHTILT Y TR, 50QDET
B, BXRU0.022uFD v AT UHIZEDT
BESINZT, 2OO—/S2O—F—IF. LODRNIE
FARBEDHEEEEZRETDEHICFERINE T,
LhL. tyFoDCT7OyF 70 F o E2ED
31.6kQD v MERDEEEICE D TRESIND
ENWDFEDEDIC, NA/NZAOA—F—I3EHICEER
RZEICHYFT,

MICTdE, BRIELAEENA/NRERITR3DLD
[CIE) X,

31.6kQ

X3. B8 L7/ \ 1 /X ZR—)LDERE

MAXIMN

ZDBE. NA/INZR—=)UI3fp = 1/(2 x n x RC) =
BHzIZ# ) £9, SEK400HzOE K F THOCWDEE
LIBICFHHETIC. DCICRbNDY IO /N\—hE
N9 h—=2%2BRETDEHICIT. ZOERENN
ANZA—F—FAR¥HIPBBICAEVFE T, &I,
BEK400HzE TOCWDAEFER T 21858, R—ILICED
O—ILATHRELBNELDICTDEDIC. /N1/XR
R=ILDERE L THEL EEHEZFDTDD—(40HZUT)
NEFLWZEICKRIFET, /N\A/XRR—)LE400HzIC
BELBEIF. ZO0—F—BRMTOISEH3dBE
TIBZEETNHBNTLEE 0. JIFEDBITIZ/NA
INZIR—=ILZEBHZIZEREL T E LA ZHISSERBR
L7=DC~40HzE WSHFIREBERNICADTINVE T,
#BE. SFHOHRAEENT7T U TOBICE RS NDEYR
YA ZDODCTOY ZIIAERIFENZFTDH. E—R
BIROBZRENBETFLET,

K27 7O—FITKHZEDEL T, LUSERLEE—R
BIRONEREZERIDV!)1—230=2K4 R0
9,

R4, 7 > TADADDDCHEEIC L DE— RBRDIGE
BDeE

MATIE. CWDIFHDHAANEHRT > TDAAICDC
BEINTWET, LI DT ARTUTIF I+
BHDALT AT ZBEELKICWICTRETHDVE
BHY. T IFTHTrE—TILEeNTNDIEED
BR1IIVAL, BN IFUHA =TI TID
IBEDMAX2038MEVERE TR E T ARTVT
N L—ILAICTIVA'S. O—L—ILBICSVABHEE
HEBETHY . BVOART U THMEIZIE) £,
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CWH 25 )V(8Mlig) I Y AR,

EFKVGA

IVPNAVETI—R

MAX2038MD ) 7 IWA 2 F 7 1= U7V T b
LPRYDERZFERALTLOZ16. 8. FlF4BER
URICTOTISLLET, T—FIEDINDST/NA RUC
DIMENF T, VU TNLDREYDIOY D
WSCLKAAICEML &, U7 T LD FIS
FrRIEHIUEEY FTY, RADAEY MMILIED
TOJSLATHY . BEEOEY MIIFHT7LAD
BF v N 2—TIEEETA2—TILLET,

BIXHIE. 16DMEDIDICTOT S LAREETT,
L7=h'>T. 7O LDEDICEF v RILICDINT
4y NOPREBIZEVEY, YRAYDOEAKRKI T
o0y oh. ZANLO_LVDS+&ELO LVDS- (E—R
1E£2MBE)BKULO_ (E— R3E4DIFE)ICEIME N
F9, MMBEAOZICTOISLAEEO—RLTELN
LOMIHEZELEMT DI ENTEDLSIC. LOADAARN
BRIToNTNWET, SF2TDEHDANESIS.
SEDEENANCWIN +B KO CWIN -ICEIML F 9,
EHEIN/QR=Z/NY REBHE A, CW_IOUT+/-
ECW_QOUT+/-moftfeesnEz 3, CW_.MT1ECW_M2
lE. 4FBEBOEREREMEE— RD1DEEIRT D=1
FERLET, R1EZTEILES0\,

TOJUS LAV T I —2ADEEER/IRICHZ D=
. DT NNA 25T T —RIBHDT/NA ZZ2BHIC
TAD—FI—VAREELDICEREI S NTLNE T, 2D
TAT—F T —UkeeRICDOUTARIAEIEET 9,

E—-LRERBOITOIS A

BEDOCWDENMERIS. LO_F7/=IZLO_LVDS+/-0D I F4
0w oA >Th). DIN, CLK. BXULOADD
TOUSLRESHF IICHE>TIHET(LOAD = /\ 1.
CLK =O—. DIN=F&E. fzLN\1ZF/130—IZ
BE), 7O L — =BT DICIE. S+
o0y oEFTICLTLEEES W T—FIZT0MHzD
WRBE OIS LAEEF/I3100nsOENTF—F 00y
B/ T IO ML DR ZIC TR VENE T, 1
IUUDFEMICIDNTIIRSAEZELES 0,
DIRNLTDRYDTOIS I T%. LOADNZ &
Oy oO—|lEBH/-gTO v I/N\MICRLT. HBB
Ho7h o/ QMR BRE/ L o5 EREZO— R
L&, LOADISER/NFBtc OB O—ICHF T 20 E
hhWFEd, I—UAIFHoOvoaFICTHIE
TE—LERNBEHRINE T, 2OV oIFIFHo0Ov Y
YA OINDEBRBIOSHBBEINDEDICH ICTDRE
HYUFET,

tpsu tHLD

DIN >< ><

LOAD

- IDCLKPWL

{DCLKPWH <

A

A
A

tbeLk
MIXER
CLOCKON

Y
A

CLOCK OFF

|<— CLH —]

A XX

o "tomixeik

MIXER MIXER
_ CLOCKON

<
-

MIXER

| MIXER
CLOCK ON

CLOCK OFF

MIXER | MIXER
CLOCK OFF CLOCK ON

®5. 2T KLDRIDYAIIHA
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EFKVGA

CWIFYDENDER

BAEFHEARLII3MApp (typ)THY. IFHHEHD
AT SAT7 2 RBREEIFYF v RILEY4. 75V~
12VOEETY . BH42~DEBIFTHEAICSITD I+
DOIEE—RERIT. 3.25mA (typ) T, EHED
SEERIE 115QDaEEIDZENZNTN x 3.25mA
(7=72UN = FrRILEDICRY) 9, ZDiBE. +Vsum
E-VsunDEEAICHITDERIEENEEIE. 11V - (N x
3.25mAx115)=11V-(8x3.256mAx 115) =8.05V
[ZIEE T, 1DDF v RV RAENER(EEISMAP P)
TERB SN, MODOF v RILHEEE SN TLVELVRRET,
BHADEER D« J131.5mAp.p x 115QT7EHh5E
174mVp_pTh Y. ZENEEIE348MVppTT, ZDf)
T3, BEEIAVT 547 REBEIS+VsymE-Vsym®D
BWEEE L TCERSNE T,

SNEpifE

RE/NA 7 ZEBED/NA /N IEHAEBEENRETT,
EXT C1. EXT _C2. BKXUEXT C3 (13, 14, 15)
oISV RIZATUFO VT ETEDRYE DT
TEHELTEE 0,

NI NA P RIBIREH

NEB/NA 7 ZEED/NA 7 A ZBmET DIOHOICIE.
EXT_RESICHMIIFIEIMEBENRETY, EXT_RES (E~
38)MH TS RIZT.5kQ (0.1%)DEMEZTED
BRUEDITCTEEL TS0,

PFOJIANSIUTHNOES

—WRE T T —2 3 TldE. MAX2038I3E / 1 X
D7 > T(MAX20345 ED)MSEREIENTH Y. VGA
|EBEIZADC (7274 )LADCOMAX 143675 E)NDF 1
RO —=NEB T UFIAVTI VT TAIT%EERE
LTWLET, MAX2038DEEIA DA Y E—F 2T
240Q (typ)TY ., VGADEBHHIIZENZNDVGA
ZEFHANICHIVTCONDICT L CE0pFOEHEFEE%
EREN T D ENTEET. VAR HDEESE(310pF
TIRL =1kQ)o EFHHAICIFHI.75VOIEE—R
INATZBMASNTNET, REDIEVE—RAD
HEENRLEDIBESIE. ChO5DEFHHZACKESLT
<IEE0,

MAXIMN

BERLEICHEALZIMD3MRE

BEOBERBEELY ., BERLEICKHELZIMD3
V= h=URBTII2DDAN b= DIRENEL <
HUFTh. CORETIE. HISEKEBNIOORSZ
KLU, hIMENSDORFAZRL I T, MBNODRES
I3IRIEA25dB (typ) &L \esd, RIEMEIIMEL Y £25dB
BN—FDODANP-—2VTHRESNET. BBELLED
(f1-(f2-f))DIMD3HEIIBE R 7 T Tr—23 I
BFLLLKBWFYTS—BEESLELTEDNET,
MeaZSRLTLES b,

-250B

4 A

ULTRASOUND
IMD3

'

f1-(fa- 1) f1 f2

X6. BERIMD3HIER

BilLA17U b

MAX2038MEVEEIT. T/\A XEZDEET 1R
21)— FERRODMIBRE LA 7D hAEHT I /T b
ICEBDELDICEBIEESNTNNE T ZDT/NA D
BERNKZT7 T )r—23>Tld. BHOESLETF &
FIVERDT=DICEBDT/NA A ZIABI B TERITD
BELH)E T,

MAX2038DTQFP-EP/X 4 —2 DI U AR—Z R
INY REPIE. IS0 U TEMBETRERZRHLI T,
MAX2038h'RE=NDPCBIE. EPH O DINELEEE &
BOEDICERETDIENEETY, /. EPH'D
BRINBISVRETEZRA I IT VAR KELT
<72Eby, EPIE. PCBET. ULMIS. HLLIEHOE
ENETR—ILDT7LAZRBBALTIZ R TL—>
ICRTHHAMITTDIRENDYET,
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SN
EVEE
TOP VIEW
+
S OO mO O T 0w 3w o O~
cc88ce8gegggegeiszecsfecs
o R o R o 2 R e A R
L1 [76] LT [50] VGOUTS-
I
VGOUT1+ [77 ] ! | [49] VGOUT8+
VGOUT1- [78] ! 48] L08
GND [79] | ! [47] NC.
I
oo G| - e
I
v 1 |
cc (8] ! ; [74] LOW_PWR
CLK [83] 1 ! [ 43] M4_EN
cw_m1 [ | ! [42] Ve
cW_M2 [ | } ! 47 CW_FILTER
VG_CLAMP_MODE [86 | ! ! 40 PD
I
sl maxim EE
o 1 MAX2038 ; &8 EAl
Cw_QouT+ [89] ! \ [ 37 ] Vrer
CW_QOUT- [90 ] ! 3 736 ] CWINS+
CW_louT- [ ! ! 351 CWINS-
cW_louTs [92] ! [34] GND
Vrer [93] ! i 3] VGINg+
VGIN- [94] ! ; 32 VGING-
VGINT+ [95 ] ! ! [31] CWIN7+
GND [96 | 3 | [30] CWIN7-
CWIN1- [97 | ! | [29] GND
CWIN1+ [98] ! 3 28] VGINT+
VGIN2- [99] | o [27] VGINT-
VGIN2+ [T00] RN - o 96 ] CWING+

+ ! + O + - oo M © a + + O
2232 TEEz 202228222 5¢
gg 3 2 Essas ¢ =2 3
TQFP
“EP = EXPOSED PAD

O O ~

Y A\ —

F v 715 Ny T—2

PROCESS: Silicon Complementary Bipolar

MAXIMN

B/ N\ T—IMEISRPEIVT R/ Y—13. japan.maxim-
ic.com/packagesZ&ERR L T EE 0, BH. /Ny or—20—R
ICE2ENDT+]. [#]. FEIET-HEIROHSHIARER LIZED
TLHhBIEBA. /Ny T—RENG/ N T—2FDEDICETS
HDTROHSHTIIRR & IIBFRAEL . REAICK DT/ Ny —2
O—RPBRBDZENHDRETRLTLEE0,

N —=I5947 | Nysr—20—FK | B2 42 FNo.
100 TQFP-EP C100E+3 21-0116
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