Universal Semiconductor

USH5022

HIGH VOLTAGE
8-CHANNEL

FEATURES

o Full Dielectric Isolation for High Reliability

« 60 dB typical Output Off Isolation at 10 Mhz

« Typical on resistance, Ron, is 26 ohms

¢ CMOS Logic Circuitry for Low Power

e Excellent Noise Immunity & Extremely Low IsoL
« On-chip Shift Register, and Latch Logic Circuitry
e Fully Flexible High Voltage Supply Combinations
« DC to 10 Mhz Analog Signal Frequency

« Excellent Latch-up Immunity

ABSOLUTE MAXIMUM RATINGS*

Vobp Logic Power Supply Voltage 0.5V to 18V
Vrer-Vun Supply Voltage 300V
Vee Positive High Voltage Supply -0.5V to VNN + 265V
VNN Negative High Voltage Supply -235V
Logic Input Voltage 0.5V to Voo + 0.3V
Peak Analog Pulser Current / Channel 3.0A

-65° to + 150 °C

Vap - Van = OV to 240V
Plastic Package 0.8W
Ceramic Package 2.0W

* Absolute Maximum Ratings are those values beyond which damage to the device may
occur. Functional operation under these conditions is not implied. Continuous operation of
the device at the absolute rating level may affect device reliability.

Storage Temperature
Analog Puilser Range
Power Dissipation

GENERAL DESCRIPTION

The USH5022 is an 8-channel high voltage analog switch
which utilizes Universal’s Proprietary full oxide isolation pro-
cess for switching high voltage analog signals. This device
can be used in ultrasound imaging systems and other high
voltage applications which requires flexible high voltage
switching controlied by internal CMOS logic signals.

The USH5022 combines high voltage bidirectional DMOS
switches with low power CMOS logic to provide efficient
control of high voltage analog signals. Input data is shifted
into an 8-bit latch. To minimize any clock feedthrough noise,
Latch Enable Bar should be left high until all bits are clocked
in. The CL signal is active high and resets all the eight
latches.

The USH5022-1, for example, is suitable for various combi-
nations of high voltage supplies e.g., +40V / -230V, or
+135V / -135V, or +260V / -10V applications.
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Side-Brazed Temperatures
270V USH5022-AlL28 USH5022-AlC28 | USH5022-AiP28 USH5022-AlK28 | 0°C to 70°C
220V USH5022-Bil28 USH5022-BIC28 | USH5022-BIP28 USH5022-BIK28 | 0°C to 70°C
160V USH5022-CIL28 USH5022-CIC28 | USH5022-CIP28 USH5022-CIK28 | 0°C to 70°C
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Universal Semiconductor USH5022

ELECTRICAL CHARACTERISTICS

{over recomended operating conditions, Ver = + 110V, Van = 110V and Vob = 15V unless otherwise noted)*

DC CHARACTERISTICS
| oc | 28°C 2q°C
| PARAMETERS SYM [ MIN IMAX MIN MAX_’.MINTMAX_MNIIS_IESI_QQNDDJQNS.__ ’
| Small Signal Row Rons 30 24 | 28 30 | ohmalimw=6mA
| Signal Rowns Q 20 1 22 23 qm;mTJu = 200mA
| Deita Ron D Bons 20 101 20 20 | % -
[ Large Signal Ron Row. 0 28 100 | ohma [Var = Vor1OVise=EmA |
| Switch Off Loakage/SW | lsox 1 5] 1 1 | ua =y
DC Offset Switch Off __locorr 1 1 1 1 my L= 100K
DC Offset Switch On locon 1 1 1 1 mv AL = 100K
Pos. HV Supply Current leraorr | 10 50 uA ALL SWITCHES OFF
| Neg. HV Supply Current Innaorr -10 -60 uA ALL SWITCHES OFF
Pos. HV Supply Current lppaon 10 60 UA ALL SWITCHES ON lsw=5mA
| Neg. HV Supply Current InnaQON -10 -60 uA ALL SWITCHES ON lsw=6mA
Analog Pulse Pk Current leap 2 15 2 2 A Var Duty Cycle <0.1%
Qutput Switch Frequency fsw 60 60 50 Khz Duty Cycle = 60%
Irp Ave. Supply Current IppAv 5 8.6 7.6 mA fsw = 60Khz
Inn Ave. Supply Current InnAY 5 6.5 7.5 mA fow = 60Khz N
Voo Ave. Current ' lppav é 8 8 mA = 3Mh,
Voo Quiescent Current loco 10 1.8 6 10 uA_
Data Out Source Current Isor 1.8 1.8 1.8 mA Vour = Voo-0.7V
Data Out Sink Current tsink -1.8 -1.8 -1.8 mA Vour = 0.7V
AC CHARACTERISTICS
: a’c 25°c c
| PARAMETERS SYM | MIN | MAXIMINI TYP } MAX | MIN | MAX IUNITS |TEST CONDITIONS |
L Set Up Time Before LE Rises 150 150 150 150 —ns
LE Pulse Width Wi 50 50 60 ns
_Clock to Doyt Delay Time ks ] 300 300 300 ng
in to Cl Tim tsu 30 301 30 _ns
Din to Clock Hold Time tH 30 30 30 ns _
Logic Input Rise & Fall Time R/te 101200 | 10} 10§ 2001 101 200 ns
Max. Logic Clock Frequency fewx 5] <] 6 ‘Mhz
CLK to HVOUT Turn On Time toN_ 8 2 5 (<) us Ry = 10K ohm
CLK to HVOUT Turn Off Time torFF 5 3 6 <] us Ry= 10K ohm
Channel - Channel Cross-talk Ker -60 60! -85 -80 d8 | fvw=b6Mhz/60chmicad !
| Single Channel Off4solation Ko -45 456! -60 -45 d8 fvey = 5Mhz/60 ohm load
Mayx. Positive Noige Glitch Vgp 500 500 500 680 ohms//220 ofload |
Max. Negative Noise Glitch VGN -1.2 -1.2 -1.2 v 680 ohms//220 pfload |
Logic Input Cap. Ca 3 pf OV, 1Mhz
Switch Off Cap. to GND Csaoer) 10 | 8 10 10 pf OV, 1IMhz_
Switch On Cap. to GND Csaion) 30 18 30 30 pf 0V, 1Mh2

NOTE 1: VapovoT VALUE OF 12V/ns is the max output signal value that can be achieved with the USH6022-A1K28
NOTE 2: CROSSTALK IS -80 dB (min) @ Fvn = 6MHz/60 ohm LOAD, & IS -60dB(min) @ Fwn = 16 MHz/50 ohm LOAD
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Universal Semiconductor USH5022
RECOMMENDED OPERATING CONDITIONS
Symbeol Parameter Device ‘ Other Conditions
USH5022-1 USH5022-2 USH5022-3
Voo Logic Power Supply Voltage | 10Vto 165V | 10Vto 16.6V 10Vto 16.6V
Ver - Mode A | Positi j o ly 40V 40V 40V
Vi - Mode A | Negative High Voltage Su -230V -160V —-120V
Ver - Mode B | Positive High Voltage Supply 135V 110V _8ov
Viei - Mode B__| Negative High Voltage Supply -136V -110vV -80V
Vie - Mode C_| Positive High Voltage Supply 260V 210V 40V
Vis - Mode C | Negative High Voltage Supply -10v _-10V -10V
Vi Logic Input hlgﬁ Level Voo-2V<Var<Voo| Voo-2V<Vi<Vo Voo 2V<Vae<Voo | 10V < Voo < 15V
Va Logic Input Low Level OV<Va<2V OVVa<2V OV<Va<2V 10V < Voo < 16V
Power GND, Voo, Vi, Vrr SAME . SAME SAME V> -10V
Sequence
Timing Diagram
PRESENT DATA SET NEXT DATA SET
CLK \ \ /
Clx 8 CLK 7 Clk 8 CLK 1 ClK 2 ClK3
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SRS
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Universal Semiconductor USH5022

TRUTH TABLE

po| D1| D2| D3| D4| D5| D6| D7| LE|CLR| SWO | SW1 | SW2 | SW3 | SW4| SW5| SW6 | SW7
L L|L | OFF
H Lt | oN
L Lt OFF
H LitL ON
' L LiL OFF
H LfL ON
L L]L OFF
H L|L ON
L L|L OFF
H Lt ON
L L|L OFF
H Lt ON
L L]t OFF
H L] ON
L] L]L ‘ OFF
H L ON
X | x| X| X| X| X| X| X| H|L HOLDS PREVIOUS STATE
x| x| x| x| x| x| x| x| Xx|H OF PFF OFF OFF OFF OFF OFF OFF

Notes:

1. The eight switches operate independently.

2, Serial data is clocked in on the L>H transition CLK.

3. The switches go to a state retaining their present condition at the rising edge of LE"When LE istow the shift register data flows through the latch.
4. Dout is high when switch 7 is on.

5. Shift register clocking has no effect on the switch states if LE-is high.

6

The clear input overrides all other pins. . .
Pin Definitions

Description of Operation o _ D Serial Data Input to Shift Register
The USH5022 is a High Voltage Integrated Circuit {HIVIC) which CLK Serial Shift Clock

contains eight independent high voltage bidirectional switches and —+F Parallel Transfer Enable from Shift
the CMOS logic necessary to interface them to a CMOS environ- Registers to Latches

ment. This HIVIC is designed to switch various analog signals into Dout Serial Data Out of Eighth Stage of
capacitive loads, and it is designed to conduct current pulses of 2A Shift Register. ’
with 0.1% duty cycle. i WO - i Pai f Hj i

The switches (SWO - SW7) are controlled by the serial data on (DIN}, S 7 E\'g;tog aé'izn°a| g'\,%?t'c\:,?,::ge Lines For
the shift register clock input (CLK), and the data transfer enable (LEj— Vep Positive High Voltage Supply for the
{See the Timing Diagram and the Truth Table) Serial data on line DIN Level Shift Circuit.

is clocked into the eight-staged static shift registers. VNN Negative High Voltage Supply for
The data in the shift register is transferred to the latches by the latch the Level Shift Circuits.

enable LE. When LE is low the shift register data flows through the Vee Logic Supply Pin

latch and-controls the_state of the switch. CLR Clear pin
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Universal Semiconductor

USH5022

Typical Performance Curves
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Universal Semiconductor USH5022

Logic Diagram
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