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General Description

The LM96570 is an eight-channel monolithic beamformer for
pulse generators in multi-channel medical ultrasound appli-
cations. It is well-suited for use with National’s LM965XX
series chipset which offers a complete medical ultrasound
solution targeted towards low-power, portable systems.

The LM96570 offers eight P and N output channels with indi-
vidual delays of up to 102.4 ps operating at pulse rates of up
to 80 MHz. A pulse sequence is launched on all channels si-
multaneously through a single firing signal. Advanced fea-
tures include delay resolution down to 1/1280 ps and
programmable patterns of up to 64 pulses. Pulse patterns and
delay settings are pre-programmed through a serial interface,
thereby simplifying the timing requirements on the driving cir-
cuitry.

The LM96570 is packaged in a 32-pin LLP.

Applications

m Ultrasound Imaging
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Features
m  Full control over selecting beam directions and pulse
patterns by programming individual channel parameters
m Outputs interface seamlessly with positive and negative
inputs on octal high-voltage pulser ICs
m Beamformer timing provides:
— Delay resolution of 1/1280 ps
— Delay range of up to 100 ps
m Pulse patterns are locally generated with:
— Sequences of up to 64 pulses
— Pulse width modulation at 80 MHz
m 2.5V to 3.3V CMOS logic interface

Key Specifications

1/0 voltage 2.5t03.3 Vv
Core supply voltage 1.8 \Y
Output pulse rate 80 MHz
Reference frequency 40 (£5%) MHz
10 Output Jitter (@ o5 ps
5MHz)

Output Phase Noise (@

5Msz, 1kHz offset) @ 1o dBo/Hz
Delay resolution 1/1280 us
Delay range 102.4 us
Max. pattern length 64 pulses
Serial interface speed 2 Mbps
Total Power 0.063 Watts
Operating Temp. 0to +70 °C

Typical Application

8-Channel Transmit/Receive Chipset
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LM96570

Block Diagram
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LM96570

Connection Diagram
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FIGURE 1. Pin Diagram of LM96570
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LM96570

Pin Descriptions

Pin No. Name Type Function and Connection
1-4,21-32 PO-7, NO-7 Output Control signa!s for pulser. P outputs control positive pulses and N outputs
control negative pulses.
PLL Reference Clock PLUS Input, LVDS compatible or Single-Ended LV
13 PLL_CLK+ Input CMOS input, programmable through 4-Wire Serial Interface (Register
0x1Bh[0])
PLL Reference Clock MINUS input, LVDS compatible. For Single-Ended
14 PLL_CLK- Input PLL Reference Clock operation,ptie this pin to ApGND or VDDA?
7 TX_EN Input 1 = Beamformer starts firi.n.g
0 = Beamformer ceases firing
16 PLL Vin Input Voltage rang.e‘ 0.8-1.2V fortuning internal PLL noise performance. Under
normal conditions, 0.94V is recommended.
17 PLL_lin Input 100 pA current input
Asynchronous Chip Reset
8 RST Input 1 = Reset
0 = No Reset
12 sCLK Input 4-Wire Serial Interface Clock
10 sLE Input 4-Wire Serial Interface Latch Enable
11 sWR Input 4-Wire Serial Interface Data Input for writing data registers
9 sRD Output | 4-Wire Serial Interface Data Output for reading data registers
15 VDDA Power Analog supply voltage (1.8V)
6 VDDC Power Digital core supply voltage (1.8V)
19 VIO Power Digital I/O supply voltage (2.5 to 3.3V)
0,18 AGND Ground [PLL Analog ground
5 DGND Ground | Digital core ground
20 DGNDIO Ground | Digital I/O ground
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Physical Dimensions inches (millimeters) unless otherwise noted
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LM96570 PRODUCT BRIEF

Notes

For more National Semiconductor product information and proven design tools, visit the following Web sites at:
www.national.com

Products Design Support
Amplifiers www.national.com/amplifiers WEBENCH® Tools www.national.com/webench
Audio www.national.com/audio App Notes www.national.com/appnotes
Clock and Timing www.national.com/timing Reference Designs www.national.com/refdesigns
Data Converters www.national.com/adc Samples www.national.com/samples
Interface www.national.com/interface Eval Boards www.national.com/evalboards
LVDS www.national.com/lvds Packaging www.national.com/packaging
Power Management www.national.com/power Green Compliance www.national.com/quality/green
Switching Regulators [ www.national.com/switchers Distributors www.national.com/contacts
LDOs www.national.com/Ido Quality and Reliability www.national.com/quality
LED Lighting www.national.com/led Feedback/Support www.national.com/feedback
Voltage References www.national.com/vref Design Made Easy www.national.com/easy
PowerWise® Solutions www.national.com/powerwise |Applications & Markets www.national.com/solutions
Serial Digital Interface (SDI) | www.national.com/sdi Mil/Aero www.national.com/milaero
Temperature Sensors www.national.com/tempsensors [ SolarMagic™ www.national.com/solarmagic
PLL/VCO www.national.com/wireless PowerWise® Design www.national.com/training
University

THE CONTENTS OF THIS DOCUMENT ARE PROVIDED IN CONNECTION WITH NATIONAL SEMICONDUCTOR CORPORATION
(“NATIONAL”) PRODUCTS. NATIONAL MAKES NO REPRESENTATIONS OR WARRANTIES WITH RESPECT TO THE ACCURACY
OR COMPLETENESS OF THE CONTENTS OF THIS PUBLICATION AND RESERVES THE RIGHT TO MAKE CHANGES TO
SPECIFICATIONS AND PRODUCT DESCRIPTIONS AT ANY TIME WITHOUT NOTICE. NO LICENSE, WHETHER EXPRESS,
IMPLIED, ARISING BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS
DOCUMENT.

TESTING AND OTHER QUALITY CONTROLS ARE USED TO THE EXTENT NATIONAL DEEMS NECESSARY TO SUPPORT
NATIONAL'S PRODUCT WARRANTY. EXCEPT WHERE MANDATED BY GOVERNMENT REQUIREMENTS, TESTING OF ALL
PARAMETERS OF EACH PRODUCT IS NOT NECESSARILY PERFORMED. NATIONAL ASSUMES NO LIABILITY FOR
APPLICATIONS ASSISTANCE OR BUYER PRODUCT DESIGN. BUYERS ARE RESPONSIBLE FOR THEIR PRODUCTS AND
APPLICATIONS USING NATIONAL COMPONENTS. PRIOR TO USING OR DISTRIBUTING ANY PRODUCTS THAT INCLUDE
NATIONAL COMPONENTS, BUYERS SHOULD PROVIDE ADEQUATE DESIGN, TESTING AND OPERATING SAFEGUARDS.
EXCEPT AS PROVIDED IN NATIONAL’S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, NATIONAL ASSUMES NO
LIABILITY WHATSOEVER, AND NATIONAL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY RELATING TO THE SALE
AND/OR USE OF NATIONAL PRODUCTS INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR
PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY
RIGHT.

LIFE SUPPORT POLICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR
SYSTEMS WITHOUT THE EXPRESS PRIOR WRITTEN APPROVAL OF THE CHIEF EXECUTIVE OFFICER AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

Life support devices or systems are devices which (a) are intended for surgical implant into the body, or (b) support or sustain life and
whose failure to perform when properly used in accordance with instructions for use provided in the labeling can be reasonably expected
to result in a significant injury to the user. A critical component is any component in a life support device or system whose failure to perform
can be reasonably expected to cause the failure of the life support device or system or to affect its safety or effectiveness.

National Semiconductor and the National Semiconductor logo are registered trademarks of National Semiconductor Corporation. All other
brand or product names may be trademarks or registered trademarks of their respective holders.
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