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Block Diagram

4 X 4 Cross-Point Analog Switch with ¥130V T/R Switches

Features

16 cross-point analog echo signal matrix switches
+130V 20ns T/R switch built-in for each channel
50Q total ON resistance for low insertion loss
0.8nV/rt.Hz low RF input noise at 5SMHz

DC to 100MHz small signal bandwidth

-55dB off-Isolation and -65dB crosstalk

Shunt switch for LNA fast recovery
Programmable auto trig levels and time

15V power supply, 2.5V to 3.3V Logic

5mA low power supply consumptions

20MHz serial interface

-55dB HD2 very low echo signal distortion

lications

Medical imaging ultrasound beamforming receiver
Software programmable echo multiplex switching
High resolution phase array ultrasound NDT
Ultrasonic phase array receiver focusing

Array PZT transducer echo phase processing
High speed T/R switch and wave-front summing
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General Description

The MDO0201 is a low voltage analog 4x4 cross-point
switch with four high voltage T/R switches, voltage limit
diode and output shunt switch circuit. It is designed for
medical ultrasound image system receiver beamforming
applications. It also can be used in NDT and other ultrasound
applications.

The MD0201 circuit consists of a low voltage CMOS analog
switch and digital logic control serial interface circuits.
These analog switches not only have low insertion loss,
low noise, and wide frequency response, they also have
high off isolation and low channel-to-channel crosstalk. The
inputs of the analog switches are connected to the output of
the two terminal type of ultrasound T/R switches, and two
back-to-back diode voltage limiter circuits.

The buffered serial interface data registers have allowed the
IC maximum flexibility to connect large number of channels
to form the echo multiplexing, dynamic-focusing circuit for
ultrasound image receive beamforming.
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MDO0201

Ordering Information
Part Number | Package Options | Packing
MD0201K6-G 48-Lead (7x7) QFN 260/Tray

MDO0201K6-G M933 48-Lead (7x7) QFN 2000/Reel
-G denotes a lead (Pb)-free / RoHS compliant package
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ESD Sensitive Device

Absolute Maximum Ratings Pin Configuration

48
Parameter | Value phbbhbhbhbbh
150

.

GND reference voltage ov - T T ! :{:
_ ! 2
X0~X3 input pins to GND voltage 0 to +140V - | :::
_ ! =
Vpp POsitive supply -0.5V to +6.0V = =
ﬁ’ i i {:i
V, Negative supply +0.5V to -6.0V {j % % :}‘
V,, logic supply -0.5V to +4.2V < =
—) [
All logic input pins -0.5V to +6.0V }] JL 777777777777777777777 3 <
Maximum junction temperature +125°C L}l}}l}l}}l}“ﬂ
Storage temperature range -65°C to 150°C 48-It-ea0_l QFN
Absolute Maximum Ratings are those values beyond which damage to the device (top view)
may occur. Functional operation under these conditions is not implied. Continuous 1
operation of the device at the absolute rating level may affect device reliability. All PrOdUCt Markl ng
voltages are referenced to device ground. = L = Lot Number
. . MD0201K6 YY = Year Sealed
Typical Thermal Resistance LLLLLLLLL | WW = Week Sealed
YYWW A = Assembler ID
Package e/'a AAA CCC C = Country of Origin
48-Lead QFN 18°C/W — = “Green” Packaging
48-Lead QFN

Package may or may not include the following marks: Si or ‘D

O pe I"ati n g S u p p Iy VO Itag es (Over operating conditions unless otherwise specified, V,, = 3.3V, V,, = +5V, T= 25°C)

| Parameter i Max Unit | Conditions
Voo Voltage power supply 4.75 5.0 5.25
Vs Voltage power supply -5.25 -5.0 -4.75 vV |T,=0to70°C
Vi, Voltage power supply 2.3 3.3 3.6
Voo Signal input range (p-p) - +500 - mV | 5SMHz sine wave, no clipping
Rox Cross-point switch ON resistance - 50 60 Q |1, =+5.0mA,V, .=+300mV
AR,, |ChtoCh R, difference - 15 - % i‘l’tvr']t;hfg ON resistance match
Ve Diode forward voltage - 0.8 1.0 Vo [ 1mA
C, Diode total capacitance - - 15 pF | V,=0V, f=1MHz
|y Diode forward continuous current - 100 - mA | on 4xdinch PCB, V.=1.2V
looa V,, supply current OMHz - 2.2 3.0 mA |SDI=SCK=0,CS=0
lopso | Vop SUpPly current 30MHz - 7.0 30 mA | = 30MHz, SDI=CS =0
HD2 Second harmonic distortion - -55 -50 dB | 5SMHz +300mVp-p sine wave
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MDO0201

TIR SWitCh C haracte I"iSti CS (Over operating conditions unless otherwise specified, V,, = 3.3V, V, = +5V, T] =25°C)

Sym | Parameter Typ Max | Unit | Conditions
V, Max X,_, to GND input voltage +130 - - \% l, = +500pA
Rirsw | T/R switch ON resistance - 15 - Q |1, =+5.0mA
Virp VX,_, trip point to turn off - 1.0 +2.0 V |-
Vorr Switch turn off voltage - 2.0 - V|15 =%1.0mA
lorr Switch off current - +200 +300 pA | X =100V
ek Peak T/R switch current - 60 - mA | -
Tore Turn off time - - 20 ns |--
Ton Turn on time - - 20 ns |--
CSW(ON) Switch on capacitance - 21 - pF | T/R SW=O0ON
CSW(OFF) Switch off capacitance - 15 - pF | X =25V
Clock and Logic 1/0 CharacteristiCs (overoperating conditons untess otherwise specified; V), =3.3V, V= +5V, T =25°C)
Vi, Input logic high voltage 2.5 3.3 5.0 V|-
vV, Input logic low voltage 0 - 0.6 VvV |-
Iy Input logic high current - 0.4 1.0 MA | -
I Input logic low current -1.0 - - MA |-
Cy Input capacitance - 20 5.0 pF |-
lon Vour SOUrcing current 4.0 - - mA |V, =23V,V,,,=0
loL Vour Sinking current 4.0 - - mA |V, =V, = 2.3V
Vou Output logic high voltage - 1.59 - Vo g=-2.0mA
\" Output logic low voltage - 0.67 - Vo 1o =-2.0mA
AC Electrical Characteristics (Over operating conditions unless otherwise specified, V,, = 3.3V, V,,= +6V, T=25°C)
- LV SW turn on time - 20 30 ns |--
tyom LV SW turn off time - 20 30 ns |--
tw(on) Output shunt switch on time - 40 50 ns
ey Output shunt switch off-delay 1.0 2.0 3.0 us Vi 5.0V
Vero Shunt on-short trig voltage level - 0.8 - Vo |-
BW Small signal bandwidth with T/R SW - 85 - MHz | R .5 = 50Q
Q. LV SW charge injection - 26 3.5 pC | V¢=1.0V,R,=0Q, C ,,,= 100pF
Ko OFF isolation - -65 -
Ker On channel crosstalk - -55 - 9B at10MHz R,o,p= 500
C(ON) On capacitance output to RGND - 37 -
C(OFF) Off capacitance output to RGND - 23 - PF | from OA~OD to RGND
ok Serial clock frequency - 25 - MHz | ---
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MDO0201

AC E Iectrical C hal"acte riStiCS (cont.) (Over operating conditions unless otherwise specified, V,, = 3.3V, V,,= +5V, T,=25°C)

Sym | Parameter | Min | Typ Max Unit |Conditions
to Setup time before LE rises - 10 -
toe Time width of LE - 20 -
to CLK delay time to data out = 13 = At 25MHz
tyar | Time width of CLR 55 15 - ns |V,,=4.75V
te, Set up time data to clock = 5.0 = V=25V
t. Hold time data from clock = 5.0 =
t CLK rise and fall time 1.5 - -
Spike of shunt switching on - 60 100 All cross-point switches off,
Ve mV | 50Q on O0~3 to GND
Spike of shunt switching off - 10 - 1k on X0~3 to GND
20-bit Control Shift Registers
MSB Data Bits in the Register LSB
D19 D19 D17 D16 D15 D14 D13 D12 D11 D1 DO
Unused | TMR SSTE FASN | SWA0 | SWB0 | SWC0 | SWD0 | SWA1 SWC3 | SWD3
0 LV switches off* Low voltage analog cross-point switch on/off
SWID3:A0] control data. Each data bit controls each channel
1 LV switches on LV switch independently.
0 Set on-time to 1.0us* The shunt switches controlled by a re-trigable
TMR one-short timer. TMR sets the one short on-time
1 Set on-time to 2.0us for all channels.
0 Shunt switch trig Disabled*
SSTE SSTE = 0 trig disabled
1 Shunt switch trig Enabled
0 Normal trig * P . .
FASN = 0 trig causing shunt switch on for a
FASN iod of TMR defined ti
1 Force all shunt switch on period o efined ime.

Notes:
1. D[15:0] are the cross-point switch SW[D3:A0] control data bits.
2. Shift in MSB first.
3. D19 s reserved.
4. The * denotes power-on defaults status.
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Logic Timing Waveforms

MDO0201
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Pin Description (48-Lead QFN)

MDO0201

Pin | Name | Description
1 NC Not connected internally to the IC
2 X0 T/R switch channel 0 high voltage input
3 NC Not connected internally to the IC
4 NC Not connected internally to the IC
5 X1 T/R switch channel 1 high voltage input
6 NC Not connected internally to the IC
7 NC Not connected internally to the IC
8 X2 T/R switch channel 2 high voltage input
9 NC Not connected internally to the IC
10 NC Not connected internally to the IC
11 X3 T/R switch channel 3 high voltage input
12 NC Not connected internally to the IC
13 NC Not connected internally to the IC
14 NC Not connected internally to the IC
15 NC Not connected internally to the IC
16 NC Not connected internally to the IC
17 NC Not connected internally to the IC
18 RGND | RF ground, diodes and shunt switch return ground (0V)
19 OA Low voltage analog switch channel 0 output
20 OB Low voltage analog switch channel 1 output
21 ocC Low voltage analog switch channel 2 output
22 oD Low voltage analog switch channel 3 output
23 NC Not connected internally to the IC
24 NC Not connected internally to the IC
25 NC Not connected internally to the IC
26 NC Not connected internally to the IC
27 NC Not connected internally to the IC
28 NC Not connected internally to the IC
29 NC Not connected internally to the IC
30 NC Not connected internally to the IC
31 NC Not connected internally to the IC
32 NC Not connected internally to the IC
33 NC Not connected internally to the IC
34 VSS Negative voltage power supply -5V

Doc.# DSFP-MD0201
NR011314

Supertex inc.
www.supertex.com



MDO0201
Pin Description (48-Lead QFN)

Pin | Name | Description

35 DGND | Digital control signal ground and VDD return ground (0V)
36 VDD Positive voltage power supply +5V

37 DGND | Digital control signal ground and VDD return ground (0V)
38 VDD Positive voltage power supply +5V

39 VLL Logic supply voltage +2.5 to 3.3V

40 DIN Serial data input

41 CLR Data registers clear to all switches off, active high

42 CLK Serial interface clock input

43 LE Data registers latch enable, active on rising edge only
44 DOUT | Serial data output

45 NC Not connected internally to the IC

46 NC Not connected internally to the IC

47 NC Not connected internally to the IC

48 NC Not connected internally to the IC

Note: Thermal pad of the IC package (RGND) must be connected to the RF ground on the PCB.
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MDO0201

48-Lead QFN Package Outline (K6)
7.00x7.00mm body, 1.00mm height (max), 0.50mm pitch
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1. A Pin 1 identifier must be located in the index area indicated. The Pin 1 identifier can be: a molded mark/identifier; an embedded metal marker; or
a printed indicator.

2. Depending on the method of manufacturing, a maximum of 0.15mm pullback (L1) may be present.

3. The inner tip of the lead may be either rounded or square.

D . MIN | 0.80 | 0.00 0.20 0.18 | 6.85* | 1.25 | 6.85* | 1.25 0.50 0.307 | 0.00 0°
imension . _ ) . ; _ _
(mm) NOM | 0.90 | 0.02 REE 0.25 | 7.00 7.00 BSC 0.40

MAX | 1.00 | 0.05 0.30 | 7.15* | 545 | 715" | 5.45 0.507 | 0.15 14°

JEDEC Registration MO-220, Variation VKKD-6, Issue K, June 2006.
* This dimension is not specified in the JEDEC drawing.

1 This dimension differs from the JEDEC drawing.

Drawings are not to scale.

Supertex Doc.#: DSPD-48QFNK67X7P050, Version C041009.

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline
information go to http.//www.supertex.com/packaqing.html.)

Supertex inc. does not recommend the use of its products in life support applications, and will not knowingly sell them for use in such applications unless it receives
an adequate “product liability indemnification insurance agreement.” Supertex inc. does not assume responsibility for use of devices described, and limits its liability
to the replacement of the devices determined defective due to workmanship. No responsibility is assumed for possible omissions and inaccuracies. Circuitry and
specifications are subject to change without notice. For the latest product specifications refer to the Supertex inc. (website: http//www.supertex.com)

©2014 Supertex inc. All rights reserved. Unauthorized use or reproduction is prohibited. =
Supertex inc.
1235 Bordeaux Drive, Sunnyvale, CA 94089
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‘\ Y MOSCHIP RU g)?ﬂ%?aﬂ:wx KOMMOHEHTOB +7495668 12 70

© BMECTE Mbl CO3LLAEM BYOYLLEE B8 info@moschip.ru

O6LLecTBO C orpaHMYeHHON oTBETCTBEHHOCTBIO «MocHuny WMHH 7719860671 / KIMNM 771901001
Appec: 105318, r.Mockea, yn.LLlepbakoBckas 4.3, odmc 1107

[aHHbIn KOMMNOHEHT Ha TeppuTopun Poccuinckon depepauumn

Bbl MoxeTe npuobpectu B komnaHun MosChip.

[lnsa onepaTtuBHOro ocdopmnenus 3anpoca Bam HeobxoomMmo nepenT No faHHON CChISKe:

http://moschip.ru/get-element

Bbl MoxeTe pa3mecTuTb Y Hac 3aka3 and nboro Bawero npoekTa, 6yab To
cepuiiHoe Npomn3BOACTBO MM pa3paboTka eguHUYHOro npubopa.

B Hawem acCcCopTnMeHTe npencTasiieHbl Begywmne MmpoBblie NMPoOnN3BOANTENIN aKTUBHbIX U
NacCUBHbIX 3JTIEKTPOHHbIX KOMIMOHEHTOB.

Hawen cneumanusauuen sBnseTcs NOCTaBKa 3N1EKTPOHHOMW KOMMOHEHTHON 6a3bl
OBOWHOro Ha3HayeHus, npoaykummn Takmx npounssoantenen kak XILINX, Intel
(ex.ALTERA), Vicor, Microchip, Texas Instruments, Analog Devices, Mini-Circuits,
Amphenol, Glenair.

CoTpynHMyecTBO € rnobanbHbIMU OUCTPUOLIOTOPaMN 3NEKTPOHHBIX KOMIMOHEHTOB,
npegocTraBnseT BO3MOXHOCTb 3aKa3blBaTb 1 MOfly4aTb C MEXAYHAPOOHbIX CKNaaos
npakTuyecku nobon nepeyeHb KOMNOHEHTOB B ONTUMarbHble aAnsa Bac cpoku.

Ha Bcex aTanax pa3paboTKu 1 NPOM3BOACTBA HalLW NapTHEPbI MOTYT NOMy4YnTb
KBanumunpoBaHHy NOAAEPXKY OMNbITHbIX UHXEHEPOB.

Cuctema MeHeXMeHTa KayecTBa KOMNaHum oteevaeT TpeboBaHNAM B COOTBETCTBUM C
rOCT P MCO 9001, TOCT PB 0015-002 n 3C P, 009

Odomc no pabote c OPUANHECKUMU NTULLAMMU:

105318, r.Mockea, yn.lWepbakosckaa a.3, ocdomc 1107, 1118, AL, «LUepbakoBcKkuniny»
TenedoH: +7 495 668-12-70 (MHOrokaHanbHbIN)
dakc: +7 495 668-12-70 (006.304)

E-mail: info@moschip.ru

Skype otaena npogax:
moschip.ru moschip.ru_6
moschip.ru_4 moschip.ru_9
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