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Preconfigured DSP System
for Hearings Aids

RHYTHM SA3229

Description
The RHYTHM� SA3229 hybrid from ON Semiconductor is

a trimmer−configurable DSP system based on a four−channel
compression circuit featuring a feedback cancellation algorithm.

Based on a phase cancellation method, SA3229’s adaptive feedback
reduction algorithm provides added stable gain to enable extra gain
and user comfort. It features rapid adjustment for dynamic feedback
situations and resistance to tonal inputs.

In addition to these adaptive algorithms, SA3229 also supports the
following features: up to four channel WDRC, low−distortion
compression limiting, cross fading between audio paths for click−free
memory changes, eight−band graphic equalizer, eight configurable
generic biquad filters, programming speed enhancements, in−channel
squelch to attenuate microphone and circuit noise in quiet
environments, optional peak clipping, flexible compression
adjustments, volume control, rocker switch, noise generation for
Tinnitus treatment, and industry−leading security features to avoid
cloning and software piracy.

A trimmer interface supports manual circuit configuration. It
continuously monitors trimmer positions and translates them into
the hearing−aid parameters of choice. A Serial Data or I2C Interface
provides full programmability at the factory and in the field.

RHYTHM SA3229 is a single−chip hybrid with a one−time
programmable (OTP) memory intended for low cost applications
requiring high gain.

Features
• Adaptive Feedback Cancellation

• WDRC Compression with Choice of 1, 2 or 4 Channels of
Compression

• Auto Telecoil with Programmable Delay

• EVOKE Acoustic Indicators

• Noise Generator for Tinnitus Treatment or In−Situ Audiometry

• Frequency Response Shaping with Graphic EQ

• Trimmer Compatibility – Four Three−Terminal Trimmers with
Configurable Assignments of Control Parameters

• I2C and SDA Programming

• Rocker Switch Support for Memory Change and/or Volume Control
Adjustment

• Support for Active High or Active Low Switching

• Analog or Digital Volume Control with Programmable Range

• High Quality 20−bit Audio Processing

• High Power/High Gain Capability

• Configurable Low Battery Indicator
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Table 2. ELECTRICAL CHARACTERISTICS (Supply Voltage VB = 1.25 V; Temperature = 25°C) (continued)

Parameter UnitsMaxTypMinConditionsSymbol

OUTPUT

D/A Dynamic Range
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Table 3. I2C TIMING

Parameter Symbol

Standard Mode Fast Mode

UnitsMin Max Min Max

Clock Frequency fPC_CLK 0 100 0 400 kHz

Hold time (repeated) START condition. After this
period, the first clock pulse is generated.

tHD;STA 4.0 − 0.6 − �sec

LOW Period of the PC_CLK Clock tLOW 4.7 − − − �sec

HIGH Period of the PC_CLK Clock tHIGH 4.0 − − − �sec

Set−up time for a repeated START condition tSU;STA
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TYPICAL APPLICATIONS

Figure 2. Test Circuit

Note: All resistors in ohms and all capacitors in farads, unless otherwise stated.
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Figure 4. Independent Channel I/O Curve Flexibility
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taper, which is selectable via software. It is possible to use
a VC with up to 1 M� of resistance, but this could result in
a slight decrease in the resolution of the taper.

Trimmers
The trimmer interface provides the ability to control up to

19 hearing aid parameters through up to four trimmers.
A single trimmer parameter can have up to 16 values and
a single trimmer can control multiple parameters
(e.g., Trimmer 1 can control compression ratio in all four
channels simultaneously). The trimmer must be
three−terminal 100 k� to 360 k� variable resistors and have
a linear taper.

Parameters that can be assigned to trimmers include Low
Cut, High Cut, Compression Ratio, Wideband Gain,
Tinnitus Noise Level, Crossover Frequency, Lower
Threshold, Upper Threshold, EQ Gain, Squelch Threshold,
High Level Gain, Low Level Gain, AGC−O Threshold,
Static Volume Control and Peak Clipper Threshold.

Digital Volume Control
The digital volume control makes use of two pins for
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standard programming boxes. I2C mode is a two−wire
interface which uses the SDA pin for bidirectional data and
CLK as the interface clock input. I2C programming support
is available on the HiPro (serial or USB versions) and
ON Semiconductor’s DSP Programmer 3.0.

Input Connection and Layout Considerations
It is recommended to connect unused audio input pins

directly to MGND to minimize the possibility of noise
pickup. Inputs are internally AC coupled, so there is no
additional leakage current when inputs are connected
directly to ground.

In order to further minimize noise at the inputs the following
guidelines are recommended:

• MGND is used as reference ground plane for input
signals. All input components should be grounded to
MGND. This ground plane should be isolated from all
other ground connections in the system.

• Keep the input traces as short as possible and avoid
routing traces near high noise sources such as the
OUT+ and OUT− pins

• Star ground input component grounds to the MGND
connection.

Unused trimmer inputs should also be connected to GND.

ORDERING INFORMATION 

Device Package Shipping†

SA3229−E1 25 Pad Hybrid
Case 127DZ

25 Units / Bubble Pack

SA3229−E1−T 25 Pad Hybrid
Case 127DZ

250 Units / Tape & Reel

†For information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.

Hybrid Jig Ordering Information
To order a Hybrid Jig Evaluation Board for SA3229 contact your Sales Account Manager or FAE and use part number
SA3404GEVB.
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PAD LOCATIONS

Table 8. PAD POSITION AND DIMENSIONS

mil mm

Pad No Pin Name X Y Xdim Ydim X Y Xdim Ydim
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