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Features
• Processed with BCDMOS on SOI (Silicon On 

Insulator)
• Flexible High Voltage Supplies up to VPP-VNN=200V
• DC to 10MHz Analog Signal Frequency
• 60dB Minimum Output-Off Isolation at 5MHz
• Low Quiescent Power Dissipation (< 1A typical)
• Low Output On-Resistance
• Adjustable High Voltage Supplies
• Surface Mount Package

Applications
• Ultrasound Imaging
• Printers
• Industrial Controls and Measurement
• Piezoelectric Transducer Drivers

Figure 1. Block Diagram

Description
The CPC7601 is a low charge injection 16-channel 
high-voltage analog switch integrated circuit (IC) for 
use in applications requiring high voltage switching. 
Control of the high voltage switching is via low voltage 
CMOS logic level inputs for direct connectivity to the 
system controller.

Switch manipulation is managed by a 16-bit serial to 
parallel shift register whose outputs are buffered and 
stored by a 16-bit transparent latch. Level shifters 
buffer the latch outputs and operate the high voltage 
switches. 

Because the CPC7601 is capable of switching high 
load voltages and has a flexible load voltage range, 
e.g. VPP/VNN : +40V/-160V or +100V/-100V, it is well 
suited for many medical and industrial applications 
such as medical ultrasound imaging, printers, and 
industrial measurement equipment. 

Construction of the high voltage switches using 
Clare's reliable SOI BCDMOS process technology 
allows the switches to be organized as solid state 
switches with direct gate drive.
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Part Number Description

CPC7601K 48-Pin LQFP in Trays (250/Tray)
CPC7601KTR 48-Pin LQFP Tape & Reel (2000/Reel)

RoHS
2002/95/EC e3Pb

CPC7601
Low Charge Injection, 16-Channel

High Voltage Analog Switch
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CPC7601
1.3 Absolute Maximum Ratings
Electrical Absolute Maximum ratings are at 25°C. 

All voltages are referenced from ground (GND).

Absolute Maximum Ratings are stress ratings. Stresses in 
excess of these ratings can cause permanent damage to 
the device. Functional operation of the device at conditions 
beyond those indicated in the operational sections of this 
data sheet is not implied. 

1.4 Recommended Operating Conditions

1 Power up/down sequence is arbitrary except that GND must be powered-up first and powered-down last.
2 VSIG must be VNN  VSIG  VPP or floating during power up/down transition.

Parameter Min Max Units

VDD Logic Power Supply Voltage -0.5 7 V

VPP - VNN Supply Voltage - 220 V

VPP Positive High Voltage Supply -0.5 VNN+200 V

VNN Negative High Voltage Supply +0.5 VPP-200 V

Logic input voltages -0.5 VDD+0.3 V

Analog signal range VNN VPP V

Peak analog signal current per channel - 1 A

Power dissipation - 2.3 W

Storage temperature - 65 +150 C

Parameter Symbol Value

Logic power supply voltage 1 VDD 3V to 5.5V

Positive high voltage supply 1 VPP 40V to VNN + 200V

Negative high voltage supply 1 VNN -40V to -160V

Analog signal voltage, peak-to-peak 2 VSIG VNN+10V to VPP-10V

Operating temperature TA 0°C to 70°C
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CPC7601
1.5 Electrical Characteristics

1.5.1 Switch Characteristics 
(Over recommended operating conditions unless otherwise noted.)

Parameter Symbol Test Conditions
0°C +25°C +70°C

Units
min max min typ max min max

Switch On-Resistance, 
Small Signal

RONS

VPP=40V,VNN=-160V
ISW=5mA - 30 - 27 35 - 48



ISW=200mA - 26 - 22 29 - 40

VPP=100V, VNN=-100V
ISW=5mA - 30 - 27 35 - 48

ISW=200mA - 26 - 22 29 - 40

VPP=160V, VNN=-40V
ISW=5mA - 30 - 27 35 - 48

ISW=200mA - 26 - 22 29 - 40

Switch On-Resistance Matching,
Small Signal

RONS VPP=100V, VNN=-100V, ISW=5mA - 20 - 4 20 - 20 %

Switch On-resistance, 
Large Signal

RONL VSIG=VPP-10V, ISIG=1A - - - 15 - - - 

Switch Off Leakage, Per Switch ISOL VSIG=VPP-10V and VNN+10V - 5 - 0.4 10 - 15 A

DC Offset, Switch Off VOS RL=100k - 300 - - 300 - 300
mV

DC Offset, Switch On VOS RL=100k - 500 - - 500 - 500

Switch Output Peak Current - VSIG duty cycle < 0.1% - - - - 1 - - A

Output Switch Frequency fSW Duty cycle = 50% - - - - 50 - - kHz

Maximum VSIG Slew Rate dV/dt

VPP=160V, VNN=-40V

- 20 - - 20 - 20 V/nsVPP=100V, VNN=-100V

VPP=40V, VNN=-160V

Off Isolation KO
f=5MHz, ZL=1k||15pF load 30 - 30 - - 30 -

dB
f=5MHz, RL=50 58 - 58 - - 58 -

Switch Crosstalk KCR f=5MHz, RL=50 -60 - -60 - - -60 - dB

Output Switch 
Isolation Diode Current

IID 300ns pulse width, 2.0% duty cycle - 300 - - 300 - 300 mA

Off Capacitance, SW to GND CSG(OFF) VSW=0V, f=1MHz 5 17 5 - 17 5 20
pF

On Capacitance, SW to GND CSG(ON) VSW=0V, f=1MHz 25 40 20 - 50 25 50

Output Voltage Spike

+VSPK
VPP=40V, VNN=-160V

RL=50

- - - - 150 - -

mV

-VSPK

+VSPK
VPP=100V, VNN=-100V - - - - 150 - -

-VSPK

+VSPK
VPP=160V, VNN=-40V - - - - 150 - -

-VSPK

Charge Injection Q VPP=100V, VNN=-100V, VSIG=0V - 820 - pC
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CPC7601
1.5.2 Logic Timing Characteristics 
(Over recommended operating conditions unless otherwise noted.)

1.5.3 Logic Timing Waveforms

Parameter Symbol Test Conditions
0°C +25°C 70°C

Units
min max min typ max min max

Setup Time Before LE Rises tSD - 25 - 25 - - 25 -

ns

Time Width of LE
tWLE

VDD=3V 56 - 56 - - 56 -

VDD=5V 12 - 12 - - 12 -

Clock Delay Time to Data Out
tDO

VDD=3V 10 100 10 - 100 10 100

VDD=5V 5 45 5 - 45 5 45

Time Width of CL tWCL - 55 - 55 - - 55 -

Setup Time, Data to Clock
tsu

VDD=3V 21 - - 21 - 21 -

VDD=5V 7 - - 7 - 7 -

Hold Time, Data from Clock th - 2 - 2 - - 2 -

Clock Frequency
fCLK

50% duty cycle, fDATA= ½ fCLK, VDD=3V - 8 - - 8 - 8
MHz

50% duty cycle, fDATA= ½ fCLK, VDD=5V - 20 - - 20 - 20

Clock Rise and Fall Times tr , tf - - 50 - - 50 - 50 ns

Turn-On Time ton
VSIG=VPP-10V, RL=10k

- 5 - - 5 - 5
s

Turn-Off Time toff - 5 - 5 - 5

DN-1 DN DN+1

50% 50%

50%50%

DIN

LE

tWLE

tSD

50% 50%CLK

tsu thtDO

50%DOUT

toff ton

90%
10%

OFF

ON

CL 50% 50%

tWCL

VOUT
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