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Ultrasound Transmit Pulser

General Description

The LM96550 is an eight-channel monolithic high-voltage,
high-speed pulse generator for multi-channel medical ultra-
sound applications. It is well-suited for use with National’s
LM965XX series chipset which offers a complete medical ul-
trasound solution targeted towards low-power, portable sys-
tems.

The LM96550 contains eight high-voltage pulsers with inte-
grated diodes generating +50V bipolar pulses with peak cur-
rents of up to 2A and pulse rates of up to 15 MHz. Advanced
features include low-jitter and low-phase-noise output pulses
ideal for continuous-wave (CW) modes of operation. Active
clamp circuitry is integrated for ensuring low harmonic distor-
tion of the output signal waveform.

The LM96550 also featuers a low-power operation mode and
over-temperature protection (OTP) which are enabled by on-
chip temperature sensing and power-down logic.
Applications

m Ultrasound Imaging
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Features

8-channel high-voltage CMOS pulse generator
Output pulses with 50V and 2A peak current
Active damper with built-in blocking diodes
Built-in floating supply voltages for output stage
Up to 15 MHz operating frequency

Matched delays for rising and falling edges
Harmonic performance enables harmonic imaging
Continuous-wave (CW) operation down to 3.3V
Low Phase noise enables Doppler measurements
Output state over-temperature protection

Blocking diodes for direct interface to transducer
2.5V to 5.0V CMOS logic interface

Low-power consumption per channel

Over Temperature Protection

Key Specifications

Output voltage +50 \
Output peak current +2.0 A
Output pulse rate Upto 15 MHz
Rise/fall delay <15 ns
matching

Pulser jitter 15  ps(rms)
Pulser HD2 (5 MHz) -40 dB
Operating Temp. 0to +70 °C

© 2010 National Semiconductor Corporation 301296

www.national.com

43149 10NAO0dd 09996 N1



LM96550

Block Diagram
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LM96550

Pin Diagram
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FIGURE 1. Pin Diagram of LM96550
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LM96550

TABLE 1. Pin Descriptions

Pin No. Name Type Function and Connection
01,23, 25, 27, 33, 35, 37, PIN Logic control positive output channel P
39 N0 7 Input 1=0N
0=OFF
NIN Logic control negative output channel N
22,24, 26, 28 n=0...7 Input 1=0N
0=OFF
59, 60 Vourr
62, 63 Vours
65, 66 Vours
68, 69 Vours .
Output High voltage output of channels 0 to 7
72,73 Vours
75,76 Vourz
78,79 VouTi
1,2 Vouro
Chip power enable
29 EN Input 1=0N
0=OFF
Output current mode control
31 MODE Input 1 = Max Current
0 = Low Current
Over-temperature indicating IC temp > OTP °C
30 OTP Output 0 = Over-temperature
1 = Normal temperature
This pin is open-drain.
4,5,6,7,54, 55, 56, 57 VPP Power Positive high voltage power supply (+3.3V to +50V)
;(1) 12,13,14,47, 48, 49, VNN Power Negative high voltage power supply (-3.3V to -50V)
8,53 VPF Power Positive internal floating power supply (VPP -12V)
10, 51 VNF Power Negative internal floating power supply (VNN +12V)
18, 43 VDD Power Positive level-shifter supply voltage (+10V)
16, 45 VDN Power Negative level-shifter supply voltage (-10V)
20, 41 VLL Power Logic supply voltage. Hi voltage reference input (+2.5 to +5V)
All VSUB pins must be connected to most negative potential of
0, 15, 46 VSuB Power the IC.
NOTE: The exposed thermal pad is connected to VSUB.
319754275788601 64,67, 70, HVGND Ground High voltage reference potential (0V)
17,19, 32, 42, 44 AGND Ground Analog and Logic voltage reference input, logic ground (0V)
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Physical Dimensions inches (millimeters) unless otherwise noted

Lo —- —00000006000000003000-
(80X 0.25)~—H‘— ]

RECOMMENDED LAND PATTERN

o —- —0BaaRanRaARaNRINGDNE
=] | =
2 | [—]
=] ‘ S
[—] [—]
=] 1 =]
=] =]
@10.65) © \ =}
g T g
(11.8) S | g
=] \ =]
=] ! =1
=] ‘ =]
—f

PIN 1 INDEX AREA

DIMENSIONS ARE IN MILLIMETERS
DIMENSIONS IN ) FOR REFERENCE ONLY

(80X 0.6)

o k—76x 0.5

]
P
07520 05
(0.2) - 6x |
1] ‘ | 20
| [ UUUUUUUUUO0U0UUIU00Y
T Py = | [= k48
(45°X0.35) B ! g
PIN 11D B \ d
= i d
=] ‘ q
=] [=
g i d
5 | d o10.65:0.1
=] O qd
=) [=
5 | d
=3 1 [=
=3 ‘ [=
=3 [=
=3 i [=
)
80X 0.420.05— o B \ q.
L [—nnnonnonnnnnannonnnnn
f 50 ! 41
JL 0-0.05 80X 0 25’°-°5JL
SQABDA (Rev A)

0.2)
P

80-Lead LLP Package
NS Package Number SQA80A

www.national.com

0GS96IN1



LM96550 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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