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—== CIRRUS LOGIC" _
Corporate Overview

Cirrus Logic, Inc. (Nasdaq: CRUS) is a premier supplier of high-performance analog \\‘-ﬂx
circuits and advanced mixed-signal chip solutions. The company’s highly integrated cir-
cuits, sold under its own name as well as the Crystal”, Maverick® and 3Ci"

product brand, enable system-level applications in consumer, computer, -
communications and industrial markets. Capitalizing on its rich patent H\P‘__“
portfolio, Cirrus Logic is emerging as a worldwide leader in analog

processing and DSP solutions for entertainment appliances in
the Internet age.

With more than 900 patents (issued and pending), Cirrus
Logic’s portfolio of inventions is substantial, and the company
continues to expand its rich intellectual property portfolio
through major R&D investments. Nearly half of the company’s
patents involve mixed-signal technology, which is key to inno-
vating highly integrated system-on-chip solutions. Over the past
decade, Cirrus Logic has achieved 76-plus industry firsts with
its product introductions. Many of these innovations have
set new industry standards within their respective
markets.

Cirrus Logic operates from headquarters in
Fremont, California and major sites in Austin, Texas and
Broomfield, Colorado. Internationally, the company operates
from offices in Europe, Japan, and Asia Pacific.

More information about Cirrus Logic and its products can be
accessed at the company’s Internet site: www.cirrus.com.
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Consumer/Professional Audio

Cirrus Logic is the leading
supplier of complete digital
audio solutions for professional, consumer,
and automotive applications. These products
address the needs of both high-performance
professional audio systems and high-volume
consumer applications.

The company’s Crystal® consumer/profes-
sional audio products are known for their pio-
neering work in delta sigma (AX) conversion
and their system-level solutions. Cirrus Logic
offers advanced solutions for:

1) DSP audio decoding
2) audio conversion, including ADCs, DACs
and codecs

3) digital audio communications, including
AES/EBU transmitters and receivers

4) signal
control

conditioning, including volume

Audio A/D Converters

Cirrus Logic’s patented AZ conversion tech-
nology has become the industry-standard
technique for audio A/D conversion. The
company offers a broad audio A/D converter
product line consisting of 16-bit to 24-bit audio
A/D converters.

The CS5330A and CS5331A are complete
stereo audio A/D converters in 8-pin SOIC
packages. These devices specify 18-bit reso-
lution and 94-dB dynamic range and are tar-
geted at consumer applications. The CS5334
and CS5335 are 20-bit resolution ADCs which
offer the optimal price/performance solution
for 20-bit digital audio systems.

The CS5334 and CS5335 are pin-compatible
with the 24-bit 105 dB CS5360, offering an
easy upgrade to 24 bits. These devices also
feature peak signal level detection which
enables the implementation of a low-cost
input-level metering function.

CIRRUS LOGIC

The CS5394 and CS5396 are the highest
performance audio A/D converters. The
CS5396 is the first audio A/D converter to
break the 120 dB dynamic range barrier.
Based on a proprietary 7M.order AS modulator,
the performance of these devices is enabling
the transition of high-performance analog
audio systems to digital signal processing
(DSP) based systems. The CS5396 also sup-
ports the emerging double sample rate 96 kHz
standard.

Audio D/A Converters

Cirrus Logic’s Crystal audio D/A converter
product family introduced the first A%, audio
D/A converter with integrated
switched-capacitor analog filter in 1991 This
technology breakthrough has enabled AZ D/A
conversion to penetrate high-volume con-
sumer applications such as portable CD, car
audio, and set-top player applications. The
Crystal D/A converter product family consists
of 16-bit to 24-bit D/A converter products
offering 94 dB to 115 dB signal-to-noise ratio.

The CS4330, CS4331, and CS4333 are the
only AX D/A converters packaged in 8-pin
SOIC packages. These space-saving devices
are complete solutions integrating the interpo-
lation filter, D/A conversion, and
switched-capacitor analog filtering. These
8-pin devices are also specified for 2.7 V to
5.5 V operation making them ideal for portable
audio systems.

The CS4327 and CS4329 are highly inte-
grated 20-bit, audio D/A converters offering
101 dB and 105 dB dynamic range, respec-
tively. The 24-bit CS4390 offers dynamic range
at 106 dB. These devices feature on-board
mute and de-emphasis for 32, 44.1, and
48 kHz applications.

With the introduction of the CS4396 and
CS4397, Crystal reclaims the 120 dB dynamic
range lead. Both devices support the new
192 KHz DVD-audio sampling rates. The
CS4397 adds support for SACD DSD bit-
streams for a truly universal converter.
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Audio Transmitters, Receivers, and
Sample-Rate Converters

Cirrus Logic’s Crystal digital audio interface
products have emerged as the industry
standard for high-performance digital audio
systems. The CS8411 and CS8412 receivers
support both the professional (AES/EBU) and
consumer (S/PDIF) interface standards, and
with a unique phase-locked loop design offer
the lowest jitter clock recovery available.
These devices, in addition to the CS8401A and
CS8402A transmitters, offer a highly inte-
grated transmitter/receiver pair for a variety of
professional/consumer applications.

Cirrus Logic has also introduced digital
audio transmitter (CS8403A, CS8404A) and
receiver (CS8413, CS8414) products sup-
porting the emerging 96 kHz standard. In
addition to these discrete transmitter/receiver
products, Cirrus Logic also offers a highly inte-
grated AES/SPDIF receiver/transmitter with
sample-rate converter, the CS8420. Pin-com-
patible family members include receiver-only
(CS8415A), transmitter-only (CS8405A), and
transceiver (CS8427) versions. The 8415A
includes a 7-1 input MUX for ease-of-handling
multiple inputs.

Audio Codecs

The CS4220/21 and CS4223/24 are highly
integrated, 24-bit audio codecs providing
stereo ADCs and stereo DACs using AX con-
version techniques. These codecs offer a
dynamic range of 100 dB and 105 dB, and
include an analog volume control capable of
113.5 dB attenuation in 0.5 dB resolution.

For home theater systems, car audio
systems, and other multi-channel applications,
Cirrus Logic offers the CS4226, CS4227, and
CS4228. These six-channel Surround Sound
codecs range from 20-bit to 24-bit ADCs and
DACs, and up to 96 kHz sample rates. The
CS4222 20-bit stereo audio codec with analog
volume control is designed for reverb pro-
cessors, musical instruments, DAT and
multi-track recorders. The CS4225 16-bit
digital audio conversion system is ideal for
automotive applications.

2000 Product Guide

Audio DSPs

Crystal branded audio DSP comsom
products are currently in great "
demand for several high growth [
digital entertainment IC markets. "
Design-in  success has been achieved b
implementing “Market Specific Processor”
technology which includes an optimized pro-
grammable DSP IC and unique DSP firmware
for applications including: Digital TV Set-Top
Boxes, Audio Video Receivers, DVD Players,
Digital Multi-Media Speakers and new product
offerings currently in development.

Fundamental to the overall MSP" solution,
Crystal DSPs are supported with numerous
factory firm-wares addressing various popular
processing requirements such as audio
decompression, filtering, down-mixing, MPEG
systems/transport hooks, speaker virtual-
ization, room effects, and bass and treble
control etc. More specifically Crystal/Cirrus
Logic provide a complete platform for imple-
menting  licensed audio  technologies
including:

Dolby Digital MPEG-4 AAC
Dolby Surround Pro-Logic DVD Audio
Dolby Virtual DTS

Circle Surround THX
Windows Media Audio QSOUND
Meridian Loss Less Packing MLP HDCD
VMAX and Logic 7 MPEG-2
MPEG-1 and MP-3 G-729A

Portable Audio Converters

The new Crystal Portable Audio Data Con-
verter product line has been developed to
meet the performance, integration, and cost
requirements of today’s portable digital audio
devices. Every data converter in the product
family adds value to portable product designs
by combining a high level of integration of
analog and mixed signal functional blocks with
small, low-pin-count packages. These new
low-pin-count solutions are smaller and more
cost effective than existing solutions, plus
they consume less power.

== CIRRUS LOGIC
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The CS53L32 offers a 2:1 input MUX,
microphone preamplifier, and a stereo A/D
converter in a 20-pin TSSOP package. The
entire CS53L32 system runs from a 18V to
3.3V supply. These features make it the ideal
solution for portable digital audio products that
support both voice and music recording. Such
products include MP3 and MD players, digital
camcorders, and PDAs.

The Portable D/A Converter product family
includes the CS43L41, CS43L42, CS43L43,
and CS43L44. The CS43L41 is a low power
D/A converter that operates from a minimum
supply of 2.4 V. The CS43L44 is a low power
D/A converter that runs from a 1.8 V to 3.3V
supply and it offers digital effects including
dynamic bass and treble boost along with
dynamic range compression, limiting, and
volume control. The CS43L42 and the
CS43L43 provide a low voltage D/A converter
along with an integrated analog volume
control, headphone amplifier, and digital
effects. The CS43L42 offers line outputs and
headphone outputs while the CS43L43 offers
headphone outputs only. The CS43L41,
CS43L43, and CS43L44 are all available in a
low profile 16-pin TSSOP package and the
CS43L42 is available in a small 24-pin TSSOP
package. These portable D/A converter
products are ideal for battery powered digital
audio devices such as MP3 and MD players,
mobile phones, digital camcorders, portable
DVD players, and PDAs.

Volume Control

The CS3310 is a complete stereo digital
volume control featuring a 16-bit serial
interface that controls two independent, low
distortion audio channels. This device is ideal
for setting the input level to an audio A/D con-
verter or as an output volume control following
a D/A converter. The CS3310 includes an array
of well-matched resistors and a low noise
active output stage that is capable of driving a
600 Q load. The total adjustable range of
127 dB is achieved through 95.5 dB of attenu-
ation and 315 dB of gain in 0.5 dB step reso-

CIRRUS LOGIC

lution. The device specifies 116 dB dynamic
range and 0.001% THD+N, and operation
from a =5 V power supply.

Computer Audio

Cirrus Logic’s Crystal audio
solutions lead the PC audio
industry in quality and integration and include
a complete line of stereo audio codecs, audio
subsystems, PCI audio accelerators, and
wavetable music synthesizers. These devices
are targeted primarily for PCs, workstations,
and other PC technology-based products.
Crystal multimedia audio products are true
systems in silicon, supported by a compre-
hensive set of software for all major operating
systems, and feature such state-of-the-art
technologies as DVD, Dolby Digitall] AC-3",
PC 99, and AC 97 compliance. Applications
for Cirrus Logic’s multimedia audio products
include CD-quality audio for desktop and por-
table computers, high-speed modems,
PC-based multi-channel audio recording and
editing, music and sound-effect synthesizers,
and speech recognition and synthesis.

Multimedia Accelerators

Cirrus Logic offers mainstream audio pro-
cessors to provide full 3D sound effects for
the PCI bus: the CS4614 and CS4624. The
CS4630 is a high-performance upgrade that
features unparalleled performance for hardware
acceleration of Windows 95®, DirectSound®,
DirectSound3D®, Directinput® and wavetable
synthesis. The CS4281 is a PCI bus audio con-
troller with FM synthesis and legacy support.

Multimedia Codecs

The CS4297A is a fully compliant AC ’97
stereo audio codec designed for PC multi-
media systems, including desktop, portable
and entertainment PCs where high-quality
audio is required. The CS4299 features
hardware sample rate converters and
software drives to enable a complete soft
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audio solution. The CS4200 and CS4201 are
upgrades to the CS4297A and CS4299 that
add a headphone amplifier.

Multimedia Systems

The CS4294 is a four channel AC ‘97 codec,
and the CS4298 is a stereo AC ‘97 audio
codec with a two-channel modem front end
codec. The CS4235 is a low-cost ISA audio
system.

Embedded Systems

Cirrus
B Logic’s
nMaverick' LU  market spe-
cific pro-
cessor (MSP) solution fully leverage the
company’s mixed-signal expertise and are
used in a wide variety of consumer products,
including Internet appliances, smart phones,
screen phones, game boxes, hand-held digital
assistants, two-way messaging devices, and
portable Internet audio decoders, such as
MP3 players. By combining its intellectual
property with the open ARM architecture,
Cirrus Logic offers development kits for
market specific solutions.

The EP7209, designed for portable Internet
audio applications, is the first chip on the
market to support both MP3 and Microsoft”
WMA standards. For ultra-low power applica-
tions in hand-held computing applications, the
EP7211 is ideal for fast time-to-market
designs. The latest member of the family, the
EP7212, is designed to address the conver-
gence of digital Internet audio and PDAs.

The CL:PS7111 offers the industry’s first
sub-50 mW system-on-chip solution (SOC),
enabling a new class of low-power hand-held
computing products. The CLPS7500FE is
Cirrus Logic’s highly integrated ARM-based
system-on-chip solution for the information
appliance market and is among the industry’s
lowest cost options for creating products that
provide graphics-based access to information
on the Internet or local area networks (LANS).

5 W POWERED
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TV Encoders and
Macrovision®

~marawoas The CS4952 and CS4953
wanayar mamm  are the first TV encoder
products designed for applications in DBS
set-top boxes, video-CD players, DVD players,
and cable set-top boxes. The CS4953 is one of
the first two commercially available products
to fully support Macrovision Version 7, a
feature required for all DVD players repre-
senting the latest version of Macrovision
anti-copy  protection technology. Both
products ensure exceptional video perfor-
mance, following in the tradition of Cirrus
Logic’s mixed-signal design excellence.

Communications

~msravaas  Cirrus Logic is a world leader
mwanayar mam®  in the development and
marketing of high-performance, mixed-signal
and digital communication solutions. Cirrus
provides state-of-the-art ICs that use on-chip
digital processing to achieve unprecedented
analog performance and integration. These
patented design techniques and architectures
are known as SMARTAnangD.

Cirrus Logic's Crystal® brand SMART-
AnalogP solutions are at the forefront of com-
munications technologies. Cirrus Logic’s
ARM-based and mixed-signal technologies
combine low-power, high-performance pro-
cessors into a wide variety of custom solu-
tions to provide the total system-on-chip.

Telecom

The Crystal Telecom group has lead the
industry in T1/E1 products since introducing
the industry’s first CMOS T1 line interface
unit (LIU) in 1986 (CS61544). That leadership
has continued over the years with accomplish-
ments such as establishing the
industry-standard pin-out for single-channel,
short-haul LIUs (CS61574 and CS61574A fam-
ilies). Recently, the CS61581
long-haul/short-haul T1/E1 LIU and the
CS61584A dual-channel T1/E1 short-haul LIU
were the first products in the industry to meet

== CIRRUS LOGIC
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stringent European TBR-12 and TBR-13 jitter
specifications  without requiring a fre-
guency-pullable quartz crystal.

Today’s Crystal LIU product line includes
devices that offer crystal-less jitter attenuation
and the smallest board area per port require-
ments available in the industry. Arbitrary
waveform generation and matched impedance
drivers further reduce T1/E1 solution costs
and virtually eliminate the aggravation asso-
ciated with design reuse.

Cirrus Logic’s Crystal framers feature full
compliance with industry specifications and
test methodologies, and offer layout-efficient
serial ports for control and interface.

Ethernet

Cirrus Logic uses innovative, robust,
mixed-signal architectures to deliver the
industry’s highest performance Ethernet
transceivers. The CS8952 10/100 Mbps
Ethernet transceiver achieves outstanding per-
formance rates: 4ns transmit peak-to-jitter,
12 dB greater NEXT margin over the leading
competitor and operation in environments
with up to 16 dBm noise and with cable
lengths in excess of 160 m. The CS8952
expands on the success of the CS8904 quad
10BASE-T transceiver, which is the device of
choice of major network suppliers of
high-volume switching platforms. Crystal
Ethernet Drivers are also available for every
major operating system.

Infrared

Cirrus Logic offers the Crystal CS8130, an
infrared transceiver for IrDA and other infrared
applications. The receive channel includes
on-chip high gain PIN diode amplifier, IrDA,
HP-SIR, 500 kHz Amplitude Shift Keying (ASK)
and TV remote compatible decoder, and data
pulse stretcher. The transmit path includes
IrDA, HP-SIR, 500 kHz ASK and TV remote
compatible encoder, and LED drivers. The
computer data port is standard UART TxD and
RxD compatible, and operates from 1200 to
115200 baud. An on-chip baud rate generator
is provided.

CIRRUS LOGIC

External PIN diode and transmit LED(s) are
required. A control mode is provided to allow
easy UART programming on different modes.

Data Acquisition

~msraaa=s Cirrus Logic’s Crystal Data
wahayay mams  Acquisition Products
encompass a broad range of general-purpose
analog-to-digital converters (ADCs), precision
industrial measurement devices, power man-
agement ICs, and application-specific data
converters. These products span a throughput
speed range from 0.1 Hz sampling, for DC and
low-frequency AC signal analysis, to 10 MHz
sampling for image processing (10 MHz sam-
pling). Cirrus Logic's data acquisition products
use advanced IC architectures that simplify
overall system design while enhancing perfor-
mance and significantly reducing manufac-
turing costs. Applications for general-purpose
and measurement ADCs include industrial
automation, instrumentation, medical, military,
geophysical, and communications.

Industrial Measurement ADCs

Cirrus Logic’s broad line of Crystal industrial
measurement devices, based on AX archi-
tectures, combine data conversion with
on-chip digital signal processing to perform
sophisticated filtering of the analog input. The
result is a single device that replaces a signif-
icant amount of expensive discrete analog
glue circuitry used for signal conditioning.
These devices range from very simple
ADC-only devices to highly integrated data
acquisition subsystems incorporating an ADC,
a programmable-gain amplifier, a multiplexor,
and a sophisticated microcontroller interface.
New additions to this product line include the

world’s  lowest noise  ADC  family
(CS5531/32/33/34), ideal for sensors with
low-level output signals, and a very

cost-effective line of precision 8-pin ADCs
(CS5510/11/12/13). Manufacturers of indus-
trial data-acquisition systems can choose from
a variety of cost-effective, precision ADC solu-
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tions well suited to such applications as tem-
perature measurement, pressure
measurement, and weigh scales.

General-Purpose ADCs

Cirrus Logic’s Crystal general-purpose
ADCs are more accurate and stable than any
alternative solution. Traditional data converters
require regular equipment calibration by
service technicians to adjust for drift in analog
components. Integrated digital correction

architectures make Cirrus Logic’s
SMART Analog  products  self-calibrating,
dramatically reducing maintenance

requirements. These devices are highly
dependable throughout their operating
temperature range.

Imaging ADCs

The Crystal CS7620, CS7621, and CS7622
are the world’s best ADCs for digital still
camera applications using a CCD imager. They
provide better performance, lower overall
power consumption and are more
cost-effective than ana/ competitive device. A
unique feature, DRX-, incorporated into the
CS7620 and CS7622 permits the user to
extend the dynamic range of the camera,
which dramatically improves the ability to
capture high-contrast pictures that contain
both dark and brightly lit areas.

Other Crystal imaging devices include the
CS7615 A/D and the CS7666, CS7654 DSPs
for video cameras.

Energy Measurement ICs

The New Crystal Energy Measurement
Product Line today consists of the CS5460A
“Power Meter on a Chip” and the CS5451
analog front end (AFE) for 3-phase industrial
power measurement applications. The
CS5460A provides the user with a
cost-effective single chip solution for virtually
any energy measurement application. It incor-
porates precision ADCs for both voltage and
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current measurement, and a high-speed cal-
culation engine that can provide energy data
in a number of different formats, e.g. Instanta-
neous, RMS, and power factor, etc. The
CS5460A can be configured for use without a
microcontroller in a stand-alone mode, greatly
simplifying design complexity for applications
that don't require downstream signal pro-
cessing. This provides a residential power
meter solution significantly more cost
effective than traditional electromechanical
meters.

Geophysical Products

With the introduction of the first 24-bit,
monolithic, AZ ADC in 1989, Cirrus Logic’s
Crystal Product Group pioneered the high-res-
olution technology used in today’s equipment
for the geophysical, oil, and gas exploration
markets. Crystal AX topology has delivered
repeatable manufacturing, ease-of-use, and
lower operating costs to users while providing
the highest fidelity seismic signal. The
CS5321 modulator and CS5322 digital filter
comprise the most widely used solution for
geophysical data acquisition today. Now, the
new, dual-channel CS5372 modulator and
4-channel CS5376 filter provide the most
cost-effective solution for 4-component and
other multi-channel applications.

Echo Cancellation

~msraaas Cirrus Logic’s Crystal echo
wanaya mam®  cancellers combine the best
of Crystal DSP technology with
state-of-the-art codec technology. The ver-
satile echo cancellers are applicable in
desktop telephony, cellular phone car kits and
video-conferencing. These products offer
royalty-free, embedded algorithms that
support network echo cancellation, as well as
acoustic echo cancellation. They are
easy-to-use and configurable to accommodate
a wide variety of customer applications and
specifications.
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Storage
Cirrus Logic has dem-
™ onstrated technology
gl leadership in  mass
storage for more than
10 years by providing our customers with
industry-leading standard and customized
solutions for magnetic, optical, and removable
drive electronics. Innovative, award-winning
products are designed using a robust method-
ology, resulting in the right solutions at the
right time for our customers’ market window.
Cirrus Logic will also integrate customer intel-
lectual property, thus providing the best
mixed-signal solution in CMQOS for their appli-
cation.

With over 900 patents (issued and
pending), Cirrus Logic’s inventions are sub-
stantial. In Storage alone, there are nearly 150
issued patents.

Our technologists and designers are mass
storage professionals who propel drive tech-
nology forward through innovative ideas and
proven methodologies. Many of their patented
ideas have been published in technical
journals and periodicals, and our storage sci-
entists have authored several books. In fact,
we wrote the book on ECC, and it is still in use
today (Practical Error Correction Design For
Engineers, Second Edition, Neal Glover and
Trent Dudley).

| @ POWERED

ARM
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Magnetic Storage - Industry-Leading
Analog and Signal Processing
Solutions

With Cirrus Logic, magnetic storage manu-
facturers have a single source for high-perfor-
mance and small-form-factor disk drive
controllers, PRML read/write channels, and
drive electronics platforms. Our controllers
have superior patented ECC and are available
with several host interfaces. We were the first
with PRML read/write channels, and continue
to lead in BER (bit error rate) and overall per-
formance. Our industry-leading, 3Ci integrated
drive electronics platform provides all of the
key functional components on a single chip:
the controller, read/write channel, and micro-
controller, for the most cost-effective and
best-performing solution in the industry.

Optical Storage - Industry-Leading
CD-R/RW and DVD Solutions

Cirrus Logic is the market leader in
CD-R/RW solutions, with our encoder/decoder
controllers in most major CD-R drives available
today. We are quickly propelling the tech-
nology forward from CD-ROM to CD-R/RW,
enabling the industry to benefit from our
systems expertise and patented ECC capabil-
ities.

We provide the most highly integrated and
highest performance DVD drive product for
both the DVD-ROM and DVD-player markets.
Our DVD solutions include a PRML read/write
channel, patented DVD ECC, RF Amp and
servo control processor. Cirrus Logic was the
first to introduce a single-chip DVD solution.
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Industry Firsts

Year Industry Firsts Since IPO

— 1st to offer a 1394 system-on-chip solution for
audio/video drives

— 1st supplier of a 1394 hard disk controller with
integrated PHY and Link

— 1st to offer a single-chip audio automotive
solution that supports both DTS (Digital

— 1st to provide THX" (Lucasfilm) post
processing capabilities in mass market
solution

— 1st to offer an Internet audio solution that
supports both MP3 and Microsoft’s Windows
Media Audio

1999 Theater Sound) and HDCD (High Definition — 1st to offer power meter-on-a-chip solution for
Compatible Digital) residential metering
— 1st to offer audio DSP solution for universal — 1st 0.25-micron single-ship disk drive
DVD players electronics solution
— 1st firmware support of advanced “Circle
Surround” technology from SRS Labs
— 1st to offer Ultra ATA66 system-on-chip — 1st DVD drive solution to support 4.5x DVD
solution for hard disk drives — 1st sample rate converter to integrate a
— 1st CD-R/W chip to support 40x read and 10x transmitter
write disc speeds — 1st sample rate converter capable of
— 1st supplier of single-chip hard disk drive supporting from 8 kHz to 96 kHz standard
solution (read-channel + HDC + rates
1998 microcontroller) — 1st universal T1/E1 LIU to meet CTR-12 Jitter
— 1st to license ARM9 core specifications
— 1st supplier of a single-chip DVD drive solution — 1st 96-kHz digital audio transmitters and
— 1st DVD solution to integrate PRML receivers
technology — 1st multi-standard audio decoder for both DTS
and Dolby Digital
— 1st sub-50mW ARM-based system-on-chip — 1st multi-channel, multi-standard audio
— 1st 120-dB audio analog to digital converter decoder for both Dolby Digital and MPEG-2
(ADC) — 1st x2 controllerless modem chipset with
— 1st to integrate a PCI interface into a integrated PCI interface
four-channel communications controller — 1st ATAPI CD-ROM to support 24x disc
1997 — 1st ATAPI CD-ROM decoder to support 45X speeds
disc speeds — 1st to integrate Ultra DMA33 into a CD-ROM
— 1st PCI 3D audio accelerator decoder
— 1st to sample an Accelerated Graphics Port — 1st single-chip Dolby AC-3 audio accelerator
(AGP) 3D graphics accelerator
— 1st to incorporate QXpander 3D audio — 1st single-chip wavetable synthesizer
technology in a single-chip audio subsystem — 1st graphics accelerator to run multiple
— 1st ATAPI CD-Recordable/Rewritable chip to concurrent video windows
support — 1st video/graphics accelerator to deploy the
1996 —18x read and 8x record disc speeds Rambus memory architecture in the PC
— 1st Quad Ethernet interface to include industry
on-board filters
— 1st video encoder to support Macrovision’s
Revision 7 for DVD players
— 1st to introduce a graphics accelerator with X — 1st LCD graphics accelerator to incorporate
1995 and Y interpolation both 2D and video onto a single chip

— 1st single-chip graphics accelerator to
incorporate both 2D and video

2000 Product Guide
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INDUSTRY FIRSTS

INTRODUCTION
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Industry Firsts (cont.)

Year Industry Firsts Since IPO

— 1st V.32b modem chipset to combine
data/fax/voice on a sound card

— 1st to integrate video and graphics in a PC

— 1st DOS games, Plug-and-Play audio codec

— 1st mixed-voltage PCI-to-PCMCIA host
adapter

1994

— 1st single-chip GUIX device with PCI bus
interface and 64-bit performance

— 1st single-chip solution to perform audio
decompression in compliance with MPEG and

Dolby AC-2 standards

— 1st reference design to combine audio and
graphics on a single-board
— 1st two-chip data/fax/voice modem solution to
integrate PCMCIA interface
1993 — 1st to combine a 2-bit NRZ, full data
streaming, automatic task file management,
and logical block addressing on a single chip

— 1st to introduce digital synchronous
partial-response-maximum-likelihood (PRML)
read-channel for hard-disk drives

— 1st single-chip audio decoding system

— 1st to support both 40-MHz (NRZ) disk transfer
rates and a 10 Mbyte/sec. Fast SCSI-2

standard

— 1st single-chip PCMCIA host adapter
— 1st disk drive controller for PCMCIA

— 1st 32-bit Super VGA LCD graphics accelerator
— 1st ISA bus codec with mixer and Windows

— 1st to integrate a RAMDAC into the graphics

accelerator

1992 drivers — 1st two-chip solution for the magneto-optical
— 1st high-performance wavetable synthesizer disk drives
— 1st 3.3-volt LCD graphics controller — 1st to introduce a product with
— 1st to enable a graphics chip to simultaneously video-in-a-window
drive an LCD and CRT (SimulSCAN™) — 1st to develop single-chip hard-disk drive
1991 — 1st two-chip data/fax/voice modem solution controller that could be embedded onto the
drive
— 1st to implement on-the-fly 88-bit
Reed-Solomon code
— 1st 16-bit stereo audio codec — 1st to apply a RISC-based architecture to a
— 1st company to supply high-integration multi-channel data communications chips
controllers optimized for embedded intelligence  — 1st to introduce a hardware-compatible VGA
1990 in Winchester drives controller
— 1st to introduce graphics co-processors for — 1st to offer low-power, CMOS
laser printers Ethernet/Cheapernet Transceiver
—1st AZ ADC for digital audio — 1st to develop single-chip hard-disk drive
1989 controller that could be embedded onto the

drive

— 1st company to supply high-integration
1988 controllers optimized for embedded
intelligence in Winchester drives

Cirrus Logic currently holds more than 900 patents (issued and pending), a number of which have set new industry
standards across diverse market segments. Approximately half of these patents involve mixed-signal technology.

== CIRRUS LOGIC
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Consumer/Professional Audio & mreww »ewy

A/D Converters D/A Converters

CS5330A/31A | CS4334/35/36/37/38/39 30
CS5360 | CS4340 31
CS5394 | CS4341 32
CS5396/97 | CS4390 33
| cs4391 34
— CS4396 35
QEW— CcS4397 36

Transmitters, Receivers, and
Sample-Rate Converters Codecs

CS8401A/2A

CSB403A/4A — CS4220/21
CS8405A | 4222
CS8411/12 — CS4223/24
CS8413/14 | Csanos
€S8420 - Cs4227

Ccs8427 L CS4228

DIGITAL SOUND .
4
_a Portable Audio Converters I
PROCESSING

CS4811 55

CS4812/14/16 56 CS43L41 62
CS43L42 63

Cat97s > CS43L43 64

CS4923/24/25/26/27/28/29 58 Co4aLaa o

CS49300 59
CS49330 60 CS53L32 66

Volume Control

L CS3310




CONSUMER/PROFESSIONAL AUDIO SELECTION TABLE
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Consumer/Professional Audio

Selection Table

Product Selection Specifications Product
Converters
DAC 27V 94 dB CS4330/1/3
16/18 Bit 94 dB CS4330/1/3
: ADC 5V 48 kHz 94 dB CS5330A/31A
CODEC 2 ADCs, 4 DACs CS4225
DAC 100 dB Cs4327
96 kHz 96 dB Cs4337
. 100 dB CS5334
20 Bit
! ADC 48 kHz 105 dB CS5335
STEREO
CODEC 2 DACs 99 dB ADC, 99 dB DAC Cs4222
48 kHz 106 dB CS4390
101 dB CS4340
96 kHz 101 dB with csa341
DAC Volume Control
192 kHz 108 dB CS4391
96 kHz 96 dB CS4334/35/36/39
120 dB CS4396
192 kHz 120dB CS4397
117 dB CS5394
24 Bit ADC 48 kHz 105 dB CS5360
96 KHz 120 dB Standard CS5396
120 dB Non-Aliasing CS5397
100 dB CS4220
100 dB with cs4221
48 kHz Volume Control
CODEC 105 dB CS4223
105 dB with
Volume Control CS4224
96 kHz, Low-Voltage, Headphone Amp 96 dB CS4250
96 kHz 108 dB DAC CS4228
48 kHz, S/PDIF Receiver 95 dB ADC, 98 dB DAC CS4226
gger?gnd CODEC 6 DACS 48 kHz, No Receiver iggd:BAESégfoingAC CS4227
96 kHz ' CS4228
DAC
Interface
. Parallel p-Cont
Transceiver 96 kHz Stand-Alone Cs8427
Sample Rate Converter with Transceiver Parallel p-Cont CS8420
48 kHz Stand-alone Cs8412
Parallel p-Cont Cs8411
. Stand-alone Ccs8414
Receiver Parallel p-Cont CsS8413
96 kHz P:::Ilel ﬁ Cont
Stand-alone CS8415A
Stand-alone CS8402A
48 kHz Parallel p-Cont CS8401A
. Stand-alone CS8404A
Transmitter Parallel p-Cont CS8403A
96 kiHz Paran |“ Cont
araflel 1-on CS8405A

Stand-alone

== CIRRUS LOGIC
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Selection Table (cont.)

Product Selection Specifications Product
DSP
Mono Reverb/Effects Processor Cs4811
Stereo Variable Multi-Effects Processor CsS4812
MPEG On-Chip DAC CS4922
Stereo Audio Decoder AC-3 (Stereo or limited Multi-Channel) CS4924
AAC CS4229
AC-3/Pro-Logic CS4923
AC-3/MPEG 5.1 CS4925
) ) AC-3/DTS CS4926
Multi-Channel Audio Decoder MPEG 51 CS4957
DTS CS4928
AC-3, MPEG 5.1, DTS, MLR, AAC CS493XX
Digital Mixer Solution CS49330
Car Audio Processor CS49330
Portable Audio
CS42L50
16-Pin TSSOP CS43L41
24V Headphone output and line output CsS43L42
DIA Converter Headzhone outgut only : CS43L43
Line output only CS43L44
A/D Converter 18Vto33Vv 2:1 MUX, Mic pre-amplifier CS53L32
Volume Control
116 dB, +315 dB Gain, -95.5 dB Attenuation, 0.5 dB Step Size Digitally Controlled CS3310

2000 Product Guide
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CONSUMER/PROFESSIONAL AUDIO A/D CONVERTERS

Consumer/Professional Audio

A/D Converters

A/D Converters I o/ Il o/ /8
Y 4 /7 47 o r//7 4
CS5330A/31A 25
CS5360 26
CS5394 27
CS5396/97 28

Specification Table

. Dynamic Sample Power
Part Res(giltust)lon %d'\IIB? Range TTdDB;N Rate Anl}aolog Supply Package Comments
(dB) (kHz) V)

CS5330A/31A 18 94 94 -84 48 Single-ended +5 8 SOIC

24 105 105 -95 48 Differential +5 20 SSOP CS5334/5
CS5360 pin-compatible

24 117 117 -103 48 Differential +5 28 SOIC CS5396
CS5394 pin-compatible
CS5396 24 120 120 -105 96/48 Differential +5 28 SOIC Standard filter
CS5397 24 120 120 -105 96/48 Differential +5 28 SOIC Non-aliasing filter

%CIRRUS LOGIC® 2000 Product Guide



CS5330A/31A

8-Pin, Stereo A/D Converters

W Single +5 V power supply
H 18-bit resolution
H 94 dB dynamic range
W Linear phase digital anti-alias filtering
— 0.05 dB passband ripple
— 80 dB stopband rejection
W Low power dissipation: 150 mwW
— Power-down mode for portable applications
B Complete CMOS stereo A/D system
— Delta sigma (AX) ADCs
— Digital anti-alias filtering
— S/H circuitry and voltage reference
H Adjustable system sampling rates
W Ordering information (described on pg.198)

— CS5330A-KS 8-Pin SOIC
— CS5331A-KS 8-Pin SOIC
— CS5330A-BS 8-Pin SOIC
— CS5331A-BS 8-Pin SOIC

y 4 Y I1r7 JZ J /N
N 4 L, wry /i
' 4/ 7 J 4 8// 4

The CS5330A and CS5331A are complete stereo
ADCs that perform anti-alias filtering, sampling, and
analog-to-digital conversion generating 18-bit values
for both left and right inputs in serial form. The
output sample rate can be adjusted infinitely
between 2 and 50 kHz.

The CS5330A/31A ADCs operate from a single
+5V supply and require only 150 mW for normal
operation, making it ideal for battery-powered
applications.

These ADCs use AX modulation with 128x
oversampling, followed by digital filtering and
decimation, which removes the need for an external
anti-alias filter. The linearphase digital filter has a
passband to 217 kHz, 0.05 dB passband ripple, and
>80 dB stopband rejection. These devices also
contain a high-pass filter to remove DC offsets.

These devices are available in a 0.208-inch wide,
8-pin, surface-mount package.

MCLK SCLK LRCK
O O
I 4 i > i s
VOLTAGE REFERENCE SERIAL OUTPUT L > spata
INTERFACE
1

AINL

DIGITAL HIGH

AINR O—>

»| DECIMATION [—>| PASS
FILTER FILTER

DIGITAL HIGH

COMPARATOR

AGND O——»

» DECIMATION |[—»| PASS -
FILTER FILTER
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CONSUMER/PROFESSIONAL AUDIO A/D CONVERTERS CS5360

26

CS5360

24-Bit, Stereo A/D Converter

W 24-bit digital output
W 105 dB dynamic range
M -95 dB THD+N
W 128x oversampling
W Fully differential inputs
W Linear phase digital anti-alias filtering
— 21.7 kHz passband (Fs = 48 kHz)
— 85 dB stopband attenuation
— 0.0025 dB passband ripple
W High-pass filter — DC offset removal
W Pin-compatible with CS5334 and CS5335
W Peak-signal level detector
— High-resolution and bar-graph modes
W Ordering information (described on pg.198)
— CS5360-KS 20-Pin SSOP

VA+ VD+ RST

y 4 Y Ir7 JZ J J N
N 4 L Yy /i
' 4 /7 J a8/ /] 4

The €S5360 is a two-channel, single +5 V supply,
24-bit ADC for digital audio systems. The CS5360
performs sampling, analog-to-digital conversion, and
anti-alias filtering, generating 24-bit values for both
left and right inputs in serial form. The output word
rate can be up to 50 kHz per channel.

The CS5360 uses 4M-order, AS modulation with
128x oversampling followed by digital filtering and
decimation, which removes the need for an external
anti-alias filter. This ADC uses a differential
architecture that provides excellent noise rejection.

The CS5360 has a filter passband to 21.7 kHz. The
filter has linear phase, 0.0025 dB passband ripple,
and >85 dB stopband rejection. An on-chip high-pass
filter is also included to remove DC offsets.

MCLK OVFL FRAME SCLK LRCK

R NG

VOLTAGE REFERENCE

15
CMOUT Q<—|

AINL-

AINL+

I D T

SDATA

SERIAL OUTPUT

INTERFACE DIFO

DIF1

AINR-

AINR+

COMPARATOR

T 19
DIGITAL HIGH
> DECIMATION [—»| PASS
FILTER FILTER
DIGITAL HIGH
»| DECIMATION [—>| PASS |-
FILTER FILTER

e tu Ll
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CS5394

117 dB, 48 kHz Audio A/D Converter

W 24-bit resolution

B Complete CMOS stereo A/D system
— Delta sigma (AX) ADCs
— Digital anti-alias filtering
— S/H circuitry and voltage reference

B Adjustable system sampling rates

W 117 dB dynamic range (A-weighted)

W -103dB THD + N

W Differential analog circuitry

W Internal 64x oversampling

H Linear phase digital anti-alias filtering
— >117 dB stopband attenuation

W Single +5 V power supply

B Power-down mode

W Ordering information (described on pg.198)

y 4 yYI1r JZ J /I
N 4 L, vy /i
' 4 /7 4 a8/ / 4

The €S5394 is a complete ADC for stereo digital
audio systems. The device performs sampling,
analog-to-digital conversion, and anti-alias filtering,
generating 24-bit values for both left and right inputs
in serial form. The output sample rate can be up to
50 kHz per channel.

The CS5394 uses 7M-order, AS modulation with
64x oversampling followed by digital filtering and
decimation, which removes the need for an external
anti-alias filter. The ADC uses a differential
architecture that provides excellent noise rejection.

The CS5394 has a linear phase filter with
passband of DC to 22.1 kHz, 0.005 dB passband
ripple, and >117 dB stopband rejection.

The CS5394 is targeted for the highest
performance professional audio systems requiring
wide dynamic range, negligible distortion, and low

— CS5394-KS 28-Pin SOIC noise.
VCOM MCLKA ADCTL DACTL  SCLK  LRCK SDATA  MCLKD
RS R 6 ... ! _9___¢_1_4__$_1§___T__16___
X . PDN
10 '
X SERIAL OUTPUT DFS
VREF Q<=— VOLTAGE REFERENCE . INTERFACE
' ) SIM
' |
: : —Q CAL
AINL- DIGITAL HIGH '
AINL+ > DECIMATION PASS |- ;
FILTER FILTER !
|
15, O NC
AINR- DIGITAL HIGH :
AINR+ > DECIMATION pAss H X
FILTER FILTER '
.
|
CALIBRATION l«é»| CALIBRATION
MICROCONTROLLER SRAM
i 8 i 21 1 11 i 12
TSTO1 TSTO2 VD+ DGND

2000 Product Guide

== CIRRUS LOGIC

SHILHAANOD d/V OldNy TVYNOISSIJd0dd/daINNSNOD H6EGSD

27



CONSUMER/PROFESSIONAL AuDIO A/D CONVERTERS CS5396/97

28

CS5396/97

120 dB, 96 kHz Audio A/D Converters

W 24-bit conversion
H 120 dB dynamic range (A-weighted)
M -105dB THD + N
B Complete CMOS stereo A/D system
— Delta-sigma (AZ) ADCs
— Digital anti-alias filtering
— S/H circuitry and voltage reference
W CS5396 — digital filter optimized for audio
W CS5397 — non-aliasing digital filter
H Adjustable system sampling rates
W Differential analog architecture
W Linear phase digital anti-alias filtering
W Single +5 V power supply
W Ordering information (described on pg.198)

y 4 Y I1r7 JZ J /N
N 4 L, wry /i
' 4/ 7 J 4 8// 4

The €S5396 and CS5397 are complete ADCs for
stereo digital audio systems. They perform sampling,
analog-to-digital conversion, and anti-alias filtering,
generating 24-bit values for both left and right inputs
in serial form at sample rates up to 100 kHz per
channel.

The CS5396/97 ADCs use a patented 7M.order,
tri-level AX modulator followed by digital filtering and
decimation, which removes the need for an external
anti-alias filter. The ADCs use a differential
architecture that provides excellent noise rejection.

The CS5396 has a linear phase filter optimized for
audio applications with +0.005 dB passband ripple
and >117 dB stopband rejection. The CS5397 has a
non-aliasing filter response with +0.005 passband
ripple and >117 dB stopband attenuation.

— CS5396-KS 28-Pin SOIC The CS5396/97 ADCs are targeted for the highest
— CS5397-KS 28-Pin SOIC performance professional audio systems requiring
wide dynamic range, negligible distortion, and low
noise.
VCOM MCLKA  ADCTL pacTL At scik “RCK spaTAl sDATA2  MCLKD
B EEEERERE.T
: o SERIAL | S ]CS
VREFO<—|  VOLTAGE REFERENCE | SERIAL OUTPUT INTERFACE coPNOTF?TOL —0 CDIN
. —O CCLK
: : A A :
AINL-QO— o :
[ | DIGITAL DECIMATION .
AINL+O— o FILTER |4 '
[ | (WITH LOW GROUP
; "'l DELAY OPTIONS) PSYCHO-
X COMPARATOR o > A'C:ﬁLTJEEC
AINR. s "'| DIGITAL DECIMATION
- n FILTER !
AINR+I ' : > (WITHLOWGROUP [ '
. .| DELAY OPTIONS)
. SH
: COMPARATOR o CA%\;?CRRAOT_'ON .| CALIBRATION
X o CONTROLLER SRAM X

I

VA AGND1
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Consumer/Professional Audio

D/A Converters

y 4 Y I1r7 J J /I M

D/A Converters S Evew w §ENS
' 447V J ar//7 4
| CS4334/35/36/37/38/39 30
| CS4340 31
| CS4341 32
| CS4390 33
| CS4391 34
— CS4396 35
@QEWL— CS4397 36

Specification Table

. Dynamic Sample Power
Part Res(giltlst)lon %d'\IIB? Range T?dDB-;N Rate Anl;aolog Supply Package Comments
(dB) (kHz) (V)

CS4334
CS4335
CS4336 : 0.150” wide

- - - +
ca4337 16-24 96 96 88 96/48 Single-ended 5 8 SoIC package
CS4338
CS4339

- i - +2. + -

©S4340 24 102 102 90 96 Single-ended 2.7t0+5 16 SOIC itggg alone

24 102 102 -90 96 Single-ended +2.7t0 +5 16 SOIC Digital volume
CS4341 control

24 115 106 -97 48 Differential +5 20 CS4329
CS4390 SSOP/PDIP pin-compatible

24 108 108 -96 192 Differential +2.41t0 +5 20 DSD interface,
CS4391 SOIC/SSOP volume control
CS4396 24 120 120 -100 192 Differential +3, +5 28 SSOP

24 120 120 -100 192 Differential +3,+5 28 SOIC DSD and
CS4397 HDCD support

2000 Product Guide %CIRRUS LOGIC'
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CONSUMER/PROFESSIONAL AuDIO DJ/A CONVERTERS CS4334/35/36/37/38/39

30

CS4334/35/36/37/38/39

8-Pin, 24-Bit, 96 kHz Stereo D/A Converters

B Complete stereo dac system: interpolation,
D/A, output analog filtering

B 24-Bit conversion

W 96 dB dynamic range

W -88 dB THD+N

W Low clock jitter sensitivity
W Single +5 V power supply

W Filtered line level outputs

B On-chip digital de-emphasis
W PopGuard® technology

W Functionally compatible with CS4330/31/33
W Ordering information (described on pg.198)

— CS4334-KS
— CS4335-KS
— CS4336-KS
— CS4337-KS
— CS4338-KS
— CS4339-KS
— CS4334-BS
— CS4335-BS
— CS4336-BS
— CS4337-BS
— CS4338-BS
— CS4339-BS

LRCK

SDATA

8-Pin SOIC
8-Pin SOIC
8-Pin SOIC
8-Pin SOIC
8-Pin SOIC
8-Pin SOIC
8-Pin SOIC
8-Pin SOIC
8-Pin SOIC
8-Pin SOIC
8-Pin SOIC
8-Pin SOIC

y 4 Y I1r7 JZ J /N
N 4 5 Wy /.
' 4/ 7 J 4 8// 4

The €S4334 family members are complete,
stereo digital-to-analog output systems including
interpolation, 1-bit D/A conversion, and output analog
filtering in an 8-pin package. The
CS4334/35/36/37/38/39 support all major audio data
interface formats, and the individual devices differ
only in the supported interface format.

The CS4334 family is based on AX modulation,
where the modulator output controls the reference
voltage input to an ultra-linear analog low-pass filter.
This architecture allows for infinite adjustment of
sample rate between 2 kHz and 100 kHz simply by
changing the master clock frequency.

The CS4334 family contains on-chip digital
de-emphasis, operates from a single +5 V power
supply, and requires minimal support circuitry. These
features are ideal for set-top boxes, DVD players,
SVCD players, and A/V receivers.

DEM/SCLK AGND VA
| 2 6 7
£ A
—
SERIAL INPUT DE-EMPHASIS VOLTAGE REFERENCE
INTERFACE )
—
a5 ANALOG
INTERPOLATOR [~ MODULATOR DAC > LOW-PASS [—™] AOUTL
FILTER 8
As ANALOG
INTERPOLATOR [ DAC ™ LOw-PASS [ ™] AOUTR
MODULATOR 5
FILTER
Y.
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CS4340

24-Bit, 96 kHz Stereo DAC for Audio

B Complete stereo DAC system: interpolation,
D/A, output analog filtering

W 102 dB dynamic range

H 88 dB THD+N

W Low clock jitter sensitivity
W +3 V to +5 V power supply
W Filtered line level outputs

H On-chip digital de-emphasis for 32, 44.1, and
48 kHz

B 30 mW with 3V supply
m PopGuard” Technology
W Ordering information (described on pg.198)

y 4 Y I1r7 JZ J/ /N
N 4 L, wry /i
' 4/ 7 J 4 8// 4

The CS4340 is a complete stereo digital-to-analog
system including digital interpolation, fourth-order AX
digital-to-analog conversion, digital de-emphasis, and
switched capacitor analog filtering. The advantages
of this architecture include: ideal differential linearity,
no distortion mechanisms due to resistor matching
errors, no linearity drift over time, and temperature
and a high tolerance to clock jitter.

The CS4340 accepts data at audio sample rates
from 2 kHz to 100 kHz, consumes very little power,
and operates over a wide power supply range. The
features of the CS4340 are ideal for DVD players, CD
players and set-top box systems.

— CS4340-KS 16-Pin SOIC
SCLK/DEML DEMO  MUTEC
RST O— »
EXTERNAL
DE-EMPHASIS MUTE CONTROL
/
»| INTERPOLATION , AS ANALOG
FILTER DAC ™ FILTER —0 AOUTL
SERIAL INPUT T ]
INTERFACE
LRCK O— |
»| INTERPOLATOR , As ANALOG
FILTER DAC ] FILTER > AOUTR
SDATA O—»]
DIFO DIF1 MCLK
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CONSUMER/PROFESSIONAL AUDIO D/A CONVERTERS (CS4341

32

CS4341
y 4 yYr17 J J M
24-Bit, 96 kHz Stereo DAC with Volume Control -5y =

B Complete stereo DAC system: interpolation,

D/A, output analog filtering
Bl ATAPI mixing
W 102 dB dynamic range
H 88 dBFS THD+N
W Low clock jitter sensitivity
W +3 V to +5 V Power Supply
W Filtered line level outputs

W On-chip digital de-emphasis for 32, 44.1, and

48 kHz
W Digital volume control with soft ramp
— 94 dB attenuation
— 1 dB step size
— Zero crossing click-free transitions
H 30 mW with 3V supply
B PopGuard®” technology
W Ordering information (described on pg.198)
— CS4341-KS 16-Pin SOIC

SCL/CCLK SDA/CDIN ADO/CS

The CS4341 is a complete stereo digital-to-analog
system including digital interpolation, fourth-order AX
digital-to-analog conversion, digital de-emphasis,
volume control, channel mixing, and analog filtering.
The advantages of this architecture include: ideal
differential linearity, no distortion mechanisms due to
resistor matching errors, no linearity drift over time
and temperature, and a high tolerance to clock jitter.

The CS4341 accepts data at audio sample rates
from 2 kHz to 100 kHz, consumes very little power
and operates over a wide power supply range. These
features are ideal for DVD, A/V receiver, and set-top
box systems.

MUTEC

P

|

!

CONTROL PORT

EXTERNAL
MUTE CONTROL

RST O—»

INTERPOLATION
FILTER
SCLK O—t

SERIAL
PORT

LRCK O—»
INTERPOLATOR
FILTER
SDATA O—»

VOLUME | ANALOG
CONTROL As
DAC ™ FALTER >0 AOUTA
MIXER
AS ANALOG
VOLUME DAC FILTER p AOUTB
1
CONTROL

+

. 4

!
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CS4390

24-Bit, Stereo D/A Converter

B 24-bit conversion

W 115 dB signal-to-noise-ratio (EIAJ)
W 106 dB dynamic range

W -97 dB THD+N
W 128x oversampling

W Low clock jitter sensitivity
MW Filtered line-level outputs

— Linear phase filtering

— Zero phase error between channels
B Adjustable system sampling rates
W Digital de-emphasis for 32, 44.1, and 48 kHz
W Pin-compatible with CS4329
W Ordering information (described on pg.198)

— CS4390-KP
— CS4390-KS

AUTO_MUTE

2000 Product Guide

20-Pin PDIP
20-Pin SSOP

DIFO DIF1 DIF2

DEMO DEM1

y 4 yYI1r JZ J /I &
N 4 L, vy /i
' 4 /7 4 a8/ / 4

The cS4390is a complete stereo digital-to-analog
output system. In addition to the traditional D/A
function, the CS4390 includes a digital interpolation
filter followed by 128x oversampled AX modulator.
The modulator output controls the reference voltage
input to an ultra-linear analog low-pass filter. This
architecture allows for infinite adjustment of sample
rate between 1 and 50 kHz while maintaining linear
phase response simply by changing the master clock
frequency.

The CS4390 includes an extremely flexible serial
port that uses mode select pins to support multiple
interface formats.

The master clock can be either 256, 384, or 512
times the input sample rate, supporting various audio
environments.

VA+ VD+

I 20 J19 [12

SRS

7
9 SERIAL INPUT
INTERFACE
10

VOLTAGE

1 DE-EMPHASIS REFERENGE MUTE_L
16
! ! r
Q@ AOUTL+
AS ANALOG 18
INTERPOLATOR —> > DAC > LOW-PASS
MODULATOR FILTER > AOUTL-
17
Q¢ AOUTR+
AS ANALOG 14
INTERPOLATOR [ \MODULATOR [ ™| DAC > LOW-PASS
FILTER >0 AOUTR-
13
5 18 4 i 15
DGND MCLK AGND MUTE_R
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CONSUMER/PROFESSIONAL AUDIO D/A CONVERTERS CS4391

34

CS4391

24-Bit, 192 kHz Stereo DAC with Volume Control

B Complete stereo DAC system: interpolation,
D/A, output analog filtering

W 108 dB dynamic range
W 97 dB THD+N
W Direct stream digital mode
W Low clock jitter sensitivity
W +5V to +3 V power supply
B ATAPI mixing
W On-chip digital de-emphasis for 32, 44.1, and
48 kHz
W Volume control with soft ramp
— 119 dB attenuation
— 1 dB step size
— Zero crossing click-free transitions
W 36 mW with 3V supply
W Direct interface with 5V to 1.8 V logic
W Ordering information (described on pg.198)

— CS4391-KS 20-Pin SOIC
— CS4391-KZ 20-Pin TSSOP
M1 M2 Mo

(SCL/CCLK) M3

(SDA/CDIN)  (ADO/CS)

y 4 yYI1r JZ J /I &
I 4 5. Wy /i
' 4 /7 4 a8/ / 4

The CS4391 is a complete stereo digital-to-analog
system including digital interpolation, fourth-order AX
digital-to-analog conversion, digital de-emphasis,
volume control, channel mixing, and analog filtering.
The advantages of this architecture include: ideal
differential linearity, no distortion mechanisms due to
resistor matching errors, no linearity drift over time
and temperature, and a high tolerance to clock jitter.

The CS4391 accepts PCM data at sample rates
from 2 kHz to 192 kHz, DSD audio data, consumes
very little power, and operates over a wide power
supply range. These features are ideal for DVD, A/V
receivers, CD and set-top box systems.

AMUTEC BMUTEC CMOUT  FILT+

Py

|

IR

MODE SELECT
(CONTROL PORT)

EXTERNAL
MUTE CONTROL

REFERENCE

RST Q—»

| VOLUME | AOUTA+
> INTERPOLATION CONTROL DAAZC AF'\:STLEORG
FILTER L »d acuTa.
SCLK Q—»1
SERIAL MIXER
PORT
LRCK Q— >0 AOUTB+
ANALOG
» INTERPOLATOR Az
FILTER |_» | VOLUME » DAC FILTER | 5 ) AouTB-
SDATA (—» CONTROL

)

s

CIRRUS LOGIC

MCLK
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CS4396

24-Bit, 192 kHz D/A Converter for Digital Audio

H 24-Bit conversion

W Up to 192 kHz sample rates

W 120 dB dynamic range

H -100 dB THD+N

B Advanced dynamic-element matching
W Low clock jitter sensitivity

W Digital de-emphasis for 32 kHz, 44.1 kHz and
48 kHz

W External reference input
W Ordering information (described on pg.198)
— CS4396-KS 28-pin Plastic SOIC

y 4 Yy Ir7 JZ J J N
N 4 L, Yy /i
' 4 /7 J a8/ /] 4

The €S4396 is a complete high performance
24-bit  48/96/192 kHz  stereo  digital-to-analog
conversion system. The device includes a digital
interpolation filter followed by a oversampled
multi-bit A modulator which drives
dynamic-element-matching (DEM) selection logic.
The output from the DEM block controls the input to
a multi-element switched capacitor DAC/low-pass
filter, with fully-differential outputs. This multi-bit
architecture features significantly lower out-of-band
noise and jitter sensitivity than traditional 1-bit
designs, and the advanced DEM guarantees low
noise and distortion at all signal levels.

SCLK O————————————>1
| SERIAL INTERFACE - DE-EMPHASIS
>
LRCK AND FORMAT SELECT SOFT MUTE FILTER
SDATA >
MULTI-BIT DYNAMIC SWITCHED AOUTL+
Y @®—>| INTERPOLATION | —pi As L BLEMENT 1 | ~ppaciTOR-DAC
FILTER MODULATOR MATCHING AND FILTER AOUTL-
LOGIC
MCLK »| CLOCK
DIVIDER
DYNAMIC
L MULTI-BIT SWITCHED AOUTR+
INTERPOLATION ELEMENT
> Jivx > > CAPACITOR-DAC
L FILTER MATCHING
MODULATOR AND FILTER AOUTR-
LOGIC
HARDWARE MODE CONTROL
(CONTROL PORT) VOLTAGE REFERENCE

M4 M3 M2 M1 MO
(ADO/CS) (AD1/CDIN) (SCL/CCLK)
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CONSUMER/PROFESSIONAL AUDIO D/A CONVERTERS C€S4397
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CS4397

y 4 Y I1r7 JZ J/ /N
N 4 L Wy /I

24-Bit, Multi-Standard D/A Converter for Digital Audio 4727 ¥ T4

B 24-bit conversion

W Up to 192 kHz sample rates
W 120 dB dynamic range

W -100 dB THD+N

W Supports PCM, DSD, and external

interpolation filters

B Advanced dynamic-element matching
W Low clock jitter sensitivity
Ml Digital de-emphasis for 32 kHz, 44.1 kHz, and

48 kHz

W External reference input
W Ordering information (described on pg.198)

— CS4397-KS

28-pin Plastic SOIC

The CS4397 is a complete high performance
24-bit  48/96/192 kHz  stereo  digital-to-analog
conversion system. The device includes a digital
interpolation filter followed by a oversampled multi-bit
AY modulator which drives
dynamic-element-matching (DEM) selection logic.
The output from the DEM block controls the input to a
multi-element switched capacitor DAC/low-pass
filter, with fully-differential outputs. This multi-bit
architecture features significantly lower out-of-band
noise and jitter sensitivity than traditional 1-bit
designs, and the advanced DEM guarantees low
noise and distortion at all signal levels.

SCLK Q—————————— >

SERIAL INTERFACE

LRCK

y

AND FORMAT SELECT

SDATA

Y

DE-EMPHASIS

=
SOFT MUTE FILTER

@—> INTERPOLATION |

MCLK &—| CLOCK
DIVIDER

FILTER

MULTI-BIT E:g‘@g&i SWITCHED AOUTL+
As — > CAPACITOR-DAC

MODULATOR MATCHING AND FILTER

AOUTL-
LOGIC

A

INTERPOLATION
—> FILTER

DYNAMIC
MULTI-BIT ELEMENT SWITCHED AOUTR+
AS > MATCHING 1 CAPACITOR-DAC
MODULATOR LOGIC AND FILTER AOUTR-

HARDWARE MODE CONTROL

(CONTROL PORT)

VOLTAGE REFERENCE

!

S U

M4

(ADO/CS) (AD1/CDIN) (SCL/CCLK)

l

M3 M2 M1 MO
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Consumer/Professional Audio

Transmitters, Receivers, and Sample-Rate Converters

Transmitters, Receivers, and
Sample-Rate Converters

- CSB401A/2A
- CSB403A/4A
@EW— CS8405A

— CS8411/12
— CS8413/14
— CS8415A
— CS8420

@EWD
@EW

— CS8427

38
39
40
41
42
43
44
45

Specification Table

y 4 Y I1r7 JZ J/ /N
I 4 L, wry /i
' 4/ 7 J 4 8// 4

S/PDIF, 96 kHz Channel
Part Receiver |[Transmitter SRC 'Ega/ U EECI238 SaRr;ntp; le n t'ja (r)fS;ce gﬁaftflé'f FE:)nv\\ll\%r Package

CP-340 Memory
CS8401A v v v v (4 24 SOIC/PDIP
CS8402A v v v v 24 SOIC/PDIP
CS8403A v 4 v v v 4 24 solIC
CS8404A v v v 24 solIC
CS8405A v v v v v 4 28 SOIC/TSSOP
CS8411 v v v (%4 4 28 SOIC/PDIP
CS8412 v (4 (4 28 SOIC/PDIP
CS8413 v (4 (4 (%4 (%4 4 28 SOIC
CsS8414 v (4 (4 (%4 28 SOIC
CS8415A v (4 (4 (%4 (%4 4 28 SOIC/TSSOP
CS8420 v (4 (4 (4 (4 v (4 v 28 SOIC
CS8427 v v v v v v v 28 SOIC/TSSOP
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CONSUMER/PROFESSIONAL AUDIO TRANSMITTERS, RECEIVERS, AND SAMPLE-RATE CONVERTERS CS8401A/2A
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CS8401A/2A

Digital Audio Transmitters

B Monolithic digital audio interface transmitter

l Supports AES/EBU, IEC 958, S/PDIF, and EIAJ
CP-340 professional and consumer formats

B Host mode and stand-alone modes

B Generates CRC codes and parity bits

B On-chip RS422 line driver

W Configurable buffer memory (CS8401A)

W Transparent mode allows direct connection of
CS8402A and CS8412 or CS8401A and CS8411

W Ordering information (described on pg.198)

y 4 Y I7 J J /M
N 4 L, Wy /i
' 4/ 7 4 a8/ /] 4

The CS8401A and CS8402A are monolithic
CMOS devices that encode and transmit audio data
according to the AES/EBU, IEC 958, S/PDIF, and EIAJ
CP-340 interface standards. The CS8401A/CS8402A
accept audio and digital data, which is then
multiplexed, encoded, and driven onto a cable. The
audio serial port is double buffered and capable of
supporting a wide variety of formats.

The CS8401A has a configurable internal buffer
memory, loaded over a parallel port, which can be
used to buffer channel status, auxiliary data, and/or
user data.

— CS8401A-CP 24-Pin 0.3” PDIP .
) - The CS8402A multiplexes the channel, user, and
— CS8401A-IP 24-Pin 0.3” PDIP - . - . .
CSBA01A-CS 24-Pin SOIC validity data directly from serial input pins with
o ] -rin dedicated input pins for the most important channel
— CS8401A-IS 24-Pin SOIC status bits.
— CS8402A-CP 24-Pin 0.3” PDIP
— CS8402A-1P 24-Pin 0.3” PDIP
— CS8402A-CS 24-Pin SOIC
— CS8402A-1S 24-Pin SOIC
CS8401A MEK
g
SCK
FSYNC SER/T:IE) EORT ‘ PRESCALER ‘
SDATA +
cs 0 TXP
RD/WR CONFIGURABLE _ RS422 20
BUFFER MUX DRIVER
A[4:0] MEMORY l—» TN
D[7:0] 17T
CS8402A M1 M\O MCK RST
I 22 I 21 \]; 5 I 16
SCK
AUDIO
FSYNC SERIAL PORT
SDATA > TXP
o MUX > RS422 20
DRIVER
I » TXN
REGISTERS 17
y 15 24
DEDICATED CHANNEL CBL TRNPT

== CIRRUS LOGIC

STATUS BITS
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CS8403A/4A

96 kHz Digital Audio Transmitters

W Sample rates up to 108 kHz

H Supports AES/EBU, IEC 958, S/PDIF, and EIAJ
CP-340 professional and consumer formats

B Generates CRC codes and parity bits
B On-chip RS422 line driver
B Configurable buffer memory (CS8403A)

W Transparent mode allows direct connection of
CS8404A and CS8414 or CS8403A and CS8413

B Pin compatible with CS8401A and CS8402A
W Ordering information (described on pg.198)

y 4 Y I1r7 JZ J/ /N
N 4 L, wry /i
' 4/ 7 J 4 8// 4

The CS8403A and CS8404A are digital audio
transmitters that support 96 kHz sample rate
operation. The devices encode and transmit audio
data according to the AES/EBU, IEC958, S/PDIF, and
EIAJ CP-340 interface standards. The CS8403A and
CS8404A accept audio and digital data, which is then
multiplexed, encoded, and driven onto a cable. The
audio serial port is double buffered and capable of
supporting a wide variety of formats.

The CS8403A has a configurable internal buffer
memory, loaded over a parallel port, which can be
used to buffer channel status, auxiliary data, and/or

— CS8403A-CS 24-Pin SOIC user data.
— CS8404A-CS 24-Pin SOIC .

The CS8404A multiplexes the channel, user, and
validity data directly from serial input pins with
dedicated input pins for the most important channel
status bits.

CS8403A ”,\LT M{QK
15 5
SCK f ;
AUDIO
FSYNC SERIAL PORT ‘ PRESCALER ‘
SDATA +
Cs
>0 TXP
RDWR CONFIGURABLE MUK RS422 20
. BUFFER DRIVER
Al4:0] MEMORY |—> ¢ TN
D[7:0]
CS8404A M2 M1 MO MCK RST
I 23 I 22 I 21 I 5 I 16
SCK
AUDIO
FSYNC SERIAL PORT
SDATA » —»O TXP
o MUX > RS422 20
DRIVER
0O TXN
c 17
REGISTERS
U
7
15 24
DEDICATED CHANNEL CBL TRNPT
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CONSUMER/PROFESSIONAL AUDIO TRANSMITTERS, RECEIVERS, AND SAMPLE-RATE CONVERTERS CS8405A

40

CS8405A

96 kHz Digital Audio Interface Transmitter

W +3 to +5 V Digital Supply
Hl Complete EIAJ CP1201, IEC-60958, AES3,
S/PDIF compatible transmitter

B On-chip C and U bit buffer memory allows
block sized updates

W Flexible 3-wire serial digital audio input port
W Up to 96 kHz frame rate

B Microcontroller write access to Channel Status
and User data

B On-chip differential line driver
H Generates CRC codes and parity bits

B Stand-alone mode allows use without a
microcontroller

W Ordering information (described on pg.198)

y 4 Yy I7 JZ J J N
N 4 L Yy /i
' 4 /7 J a8/ /] 4

The CS8405A is a monolithic CMOS device which
encodes and transmits audio data according to the
AES3, IEC60958, S/PDIF, and EIAJ CP1201 interface
standards. The CS8405A accepts audio and digital
data, which is then multiplexed, encoded, and driven
onto a cable.

The audio data is input via a configurable, 3-wire
input port. The ch@nnel status and user data are input
via an SPI or 1°C™ microcontroller port, and may be
assembled in block sized buffers.

For systems with no microcontroller, a
stand-alone mode allows direct access to channel
status and user data pins.

Target applications include CD-R, DAT, DVD, MD,
and VTR equipment, mixing consoles, digital audio
transmission equipment, high quality D/A and A/D

TXN

— CS8405A-CS 28-pin SOIC converters, effects processors, set-top TV boxes,
— CSBA05A-CZ 28-pin TSSOP and computer audio systems.
VD+  DGND
RXP I ;
ILRCK O L
SERIAL
ISCLK > AUDIO > AES3 o) —PI TXP
PORT S/PDIF DRIVER
SDIN _| ENCODER —>O/._> >
causIT
MISC. DATA ouTPUT
CONTROL BUFFER ‘ cLock
- CONTROL PORT AND REGISTERS GENERATOR

i

L L1y |

H/S RST U TCBL SDA/CDOUT

== CIRRUS LOGIC
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CS8411/12

Digital Audio Receivers

B Monolithic CMOS receiver

W Low-jitter, on-chip clock recovery
— 256xFs output clock provided

W Supports AES/EBU, IEC 958, S/PDIF, and EIAJ
CP-340 professional and consumer formats

W Extensive error reporting

— Repeat last sample on error option
B On-chip RS422 line receiver

W Configurable buffer memory (CS8411)
W Ordering information (described on pg.198)

y 4 Y I1r7 JZ J/ /N
N 4 L wry /i
' 4/ 7 J 4 8// 4

The CS8411 and CS8412 are monolithic CMOS
devices that receive and decode audio data
according to the AES/EBU, IEC 958, S/PDIF, and EIAJ
CP-340 interface standards. The CS8411/12 receive
data from a transmission line, recover the clock and
synchronization signals, and de-multiplex the audio
and digital data. Differential or single-ended inputs
can be decoded.

The CS8411 has a configurable internal buffer
memory, read over a parallel port, which can be used
to buffer channel status, auxiliary data, and/or user
data.

— CS8411-CP 28-Pin 0.6” PDIP .
— CS8A11-IP 28-Pin 0.6” PDIP The CS8412 de-multiplexes the channel, user, and
— CSB411-CS 28-Pin SOIC validity data directly to serial output pins with
: dedicated output pins for the most important
— CS8411-1S 28-Pin SOIC channel status bits
— CS8411-CP 28-Pin 0.6” PDIP '
— CS8411-IP 28-Pin 0.6” PDIP
— CS8411-CS 28-Pin SOIC
— CS8411-IS 28-Pin SOIC
Ccs8411 VD+ DGND VA+ FILT AGND MCK
7] 8 | 22 20 T 21 19 4 AUDIO 125 5} spaTA
. v _|—' SERIAL PORT 12 SCK
RXP I : RS422 CLOCK AND DATA FSYNC
— DE-MUX
- 10 RECEIVER RECOVERY > A4IFCK
CONFIGURABLE A[3:0]
BUFFER
MEMORY B[7:0]
‘ ENABLE AND STATUS ‘ cs
¢25 ¢ 1 RDMWR
ERF INT
CS8412 VD+ DGND VA+ FILT AGND MCK M3 M2 M1 MO

7 T 8 T 22 20 21

9

RS422
RECEIVER

CLOCK AND DATA
RECOVERY

RXP Q—>
10

RXN

SDATA
v AUDIO 12
SERIAL PORT ‘_’ll SCK
l«—>0 FSYNC

DE-MUX

REGISTERS

MUX

‘ 28

= il M v

Yo

16
CS12/FCK SEL
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CONSUMER/PROFESSIONAL AUDIO TRANSMITTERS, RECEIVERS, AND SAMPLE-RATE CONVERTERS (CS8413/14
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CS8413/14

96 kHz Digital Audio Receivers

W Sample rates to >100 kHz

W Low-jitter, on-chip clock recovery
— 256xFs output clock provided

W Supports AES/EBU, IEC 958, S/PDIF, and EIAJ
CP340/1201 professional and consumer
formats

W Extensive error reporting

— Repeat last sample on error option
B On-chip RS422 line receiver

W Configurable buffer memory (CS8413)
H Pin compatible with CS8411 and CS8412
W Ordering information (described on pg.198)

y 4 Y17 JZ J /M
N 4 L, Wy /i
' 4/ F 4 o 8// 4

The €S8413 and CS8414 are monolithic CMOS
devices that receive and decode audio data up to
96 kHz according to the AES/EBU, IEC958, S/PDIF
and EIAJ CP340/1201 interface standards. The
CS8413 and CS8414 receive data from a
transmission line, recover the clock and
synchronization signals, and de-multiplex the audio
and digital data. Differential or single-ended inputs
can be decoded.

The CS8413 has a configurable internal buffer
memory, read over a parallel port, which can be used
to buffer channel status, auxiliary data, and/or user
data.

The CS8414 de-multiplexes the channel, user, and

— CS8413-CS 28-P!n SOIC validity data directly to serial output pins with
— CS8414-CS 28-Pin SOIC dedicated output pins for the most important
channel status bits.
CS8413 VD+ DGND VA+ FILT AGND MCK
7 8 22 20 21 19 A
T T T | AUDIO —>26 SDATA
12
9 SERIAL PORT SCK
e RS422 CLOCK AND DATA FeYne
10 RECEIVER ™ RECOVERY > DE-MUX A4/FCK
RXN
CONFIGURABLE A[3:0]
BUFFER .
MEMORY DL7:0]
‘ ENABLE AND STATUS ‘ cs
izs ¢l4 RD/WR
ERF INT
cssa1a VD+ DGND VA+ FILT AGND MCK

22 20 [ 21

SDATA

AUDIO 12

RS422 »
RECEIVER

CLOCK AND DATA
RECOVERY

P

X

vl
slw

X

XN

SERIAL PORT

/ > «—>»0 SCK
11

FSYNC

DE-MUX

REGISTERS

L A

Ys

¢2 i27 i25 *15

16
CS12/FCK SEL
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CS8415A

96 kHz Digital Audio Interface Receiver

W +3 V to +5 V digital supply

Hl Complete EIAJ CP1201, IEC-60958, AES3,
S/PDIF compatible receiver

W 7:1 S/PDIF MUX

W Flexible 3-wire serial digital output port

W 8 kHz to 96 kHz sample frequency range

W Low jitter clock recovery

B Pin and microcontroller read access to channel
status and user data

B Microcontroller and stand-alone modes
W Differential cable receiver

B On-chip channel status and user data buffer
memory

B Auto-detection of compressed audio input
streams

W Decodes Q CD sub-code
Bl OMCK system clock mode
W Ordering information (described on pg.198)

— CS8415A-CS 28-pin SOIC
— CS8415A-CZ 28-pin TSSOP
VA+  AGND FILT  RERR RMCK

y 4 Y I17 J J /M
N _ 4 L5 wWry /i
' 4 /7 J a8/ /] 4

The CS8415A is a monolithic CMOS device which
receives and decodes one of 7 channels of audio
data according to the IEC60958, S/PDIF, and EIAJ
CP1201 interface standards or one channel of AES3
data. The CS8415A has a serial digital audio output
port and comprehensive control ability via a 4-wire
microcontroller port. Channel status and user data
are assembled in block-sized buffers, making read
access easy.

A low jitter clock recovery mechanism yields a
very clean recovered clock from the incoming AES3
stream.

Stand-alone operation allows systems with no
microcontroller to operate the CS8415A with
dedicated output pins for channel status data.

Target applications include AVR, CD-R, DAT, DVD,
Multimedia Speakers, MD and VTR equipment,
mixing consoles, digital audio transmission
equipment, high quality D/A and A/D converters,
effects processors, set-top box and computer audio
systems.

QEW

VD+ DGND OMCK

| I

R

RXNO O—»t
RECEIVER
SERIAL OLRCK
AUDIO OSCLK
CLOCK & AES3 OUTPUT
DATA | .| s/PDIF cauBIT SDOUT
RXP6 RECOVERY DECODER DATA
RXPS BUFFER
RXP4
71
RXP3 MUX
RXP2
MISC.
RXP1
CONTROL CONTROL PORT AND REGISTERS
RXPO l
P v ! P
HIS  RST EMPH U SDA/CDOUT ~ SCL/ICCLK ADL/CDIN ADO/CS  INT
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CONSUMER/PROFESSIONAL AUDIO TRANSMITTERS, RECEIVERS, AND SAMPLE-RATE CONVERTERS CS8420
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CS8420

Digital Audio Sample Rate Converter

B Complete IEC60958, AES3, S/PDIF, EIAJ
CP1201 compatible transceiver with
asynchronous sample rate converter

W Flexible 3-wire serial digital i/o ports
W 8 kHz to 108 kHz sample rate range

H 1:3 and 3:1 maximum input to output sample
rate ratio

W 128 dB dynamic range

M -117 dB THD+N at 1 kHz

W Excellent performance at almost a 1:1 ratio
W Excellent clock jitter rejection

W 24 bit 1/0 words

B Pin and micro-controller read/write access to
channel status and user data

B Micro-controller and stand-alone modes
W Ordering information (described on pg.198)
— CS8420-Cs 28-Pin SOIC

VA+

O

AGND FILT RERR RMCK

y 4 yYI1r JZ J /I &
N 4 L, vy /i
' 4 /7 4 a8/ / 4

The €S8420 is a stereo digital audio sample rate
converter (SRC) with AES3 type and serial digital
audio inputs, AES3 type and serial digital audio
outputs, along with comprehensive control ability via
a 4-wire microcontroller port. Channel status and
user data can be assembled in block-sized buffers,
making read/modify/write cycles easy.

Digital audio inputs and outputs may be 24, 20, or
16 bits. The input data can be completely
asynchronous to the output data, with the output
data being synchronous to an external system clock.

Target applications include CD-R, DAT, MD, DVD
and VTR equipment, mixing consoles, digital audio
transmission equipment, high quality D/A and A/D
converters, effects processors and computer audio
systems.

VD+ DGND

ro

EmE -

ILRCK

ISLCK

SDIN

RXP

RXN

-~

—

SERIAL
AUDIO
INPUT

SAMPLE
RATE
CONVERTER

SERIAL
AUDIO
OUTPUT

I

RECEIVER

CLOCK &
DATA |l

AES3
S/PDIF

MISC.
CONTROL

RECOVERY DECODER

—

AES3

C&UBIT SIPDIF

DATA

ENCODER

BUFFER

| .| DRIVER

n

ITI

CONTROL PORT AND REGISTERS

OUTPUT
CLOCK
GENERATOR

L

H/S RST

Ll

i

EMPH U TCBL SDA/CDOUT
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CS8427

96 kHz Digital Audio Interface Transceiver

W Complete EIAJ CP1201, IEC-60958, AES3,
S/PDIF compatible transceiver

W +3V to +5 V digital supply

W Flexible 3-wire serial digital I/0 ports
W Adjustable sample rate up to 96 kHz
W Low jitter clock recovery

B Pin and microcontroller read/write access to
channel status and user data

B Microcontroller and stand-alone modes
B Differential cable driver and receiver

B On-chip channel status and user data buffer
memory provides block reads and writes

Bl OMCK system clock mode
B Decodes audio CD Q sub-code
W Ordering information (described on pg.198)

— CS8427-CS 28-pin SOIC
— CS8427-CZ 28-pin TSSOP

VA+ AGND FILT RERR RMCK

y 4 yYI1r JZ J /I
N 4 L, vy /i
' 4 /7 4 a8/ / 4

The €S8427 is a stereo digital audio transceiver
with AES3 and serial digital audio inputs, AES3 and
serial  digital audio outputs, along with
comprehensive control ability via a 4-wire
microcontroller port. Channel status and user data
are assembled in block-sized buffers, making
read/modify/write cycles easy.

A low jitter clock recovery mechanism yields a
very clean recovered clock from the incoming AES3
stream.

Target applications include CD-R, DAT, MD and
VTR equipment, mixing consoles, digital audio
transmission equipment, high quality D/A and A/D
converters, effects processors, set-top box and
computer audio systems.

VD+ DGND

[ ]

OLRCK
SERIAL
AUDIO OSCLK
output L L ooy

ILRCK  Qe—>f
SERIAL
ISLCK —| AUDIO
INPUT
SDIN
CLOCK & AES3

C&UBIT SIPDIF |_,| DRIVER
DATA ENCODER

L—»@ AES3 :::I TXP

TXN

RXP
| RECEIVER DATA .| S/PDIF
RECOVERY DECODER
RXN

BUFFER

I T I OuTPUT

MISC.

CLOCK

CONTROL

CONTROL PORT AND REGISTERS

GENERATOR

|
D S S

i

EMPH U TCBL SDA/CDOUT SCL/CCLK AD1/CDIN ADO/CS INT OMCK
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CONSUMER/PROFESSIONAL AUDIO CODECS
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Consumer/Professional Audio

Codecs
y 4 Y117 J J /1AM
Codecs & 3 ) ¥y) /=
— CS4220/21 47
— CS4222 48
— CS4223/24 49
— CS4225 50
— CS4226 51
— CS4227 52
L CS4228 53

Specification Table

. Dynamic Sample Power
Part Res(giltlst)lon %d'\ll; Range TTdDB;N Rate Ar};a(l)og Supply Package Comments
(dB) (kHz) (V)
100 DACs -88 DACs Single-ended DACs 2 DACs, 2 ADCs,
Cs4220 24 10 |lo0ADCs |-90 ADCs 48 Differential ADCs +5 28 SSOP | stand-alone mode
. 2 DACs, 2 ADCs
100 DACs -88 DACs Single-ended DACs ! '
CS4221 24 110 100 ADCs .90 ADCs 48 Differential ADCs +5 28 SSOP Analog volume
control
99 DACs -90 DACs . .
CS4222 20 110 99 ADCs 88 ADCs 48 Differential +5 28 SSOP 2 DACs, 2 ADCs
105 DACs -95 DACs Single-ended DACs 2 DACs, 2 ADCs,
Cs4223 24 10 |io5ADCs |-95ADCs 48 Differential ADCs +5 28 SSOP | stand-alone mode
. 2 DACs, 2 ADCs
105 DACs -95 DACs Single-ended DACs ! !
CS4224 24 110 105 ADCs .95 ADCs 48 Differential ADCs +5 28 SSOP Analog volume
control
98 DACs -90 DACs Single-ended DACs
CS4225 16 >100 05 ADCs .88 ADCs 48 Differential ADCs +5 44 TQFP 4 DACs, 2 ADCs
Single-ended DACs
98 DACs -88 DACs h 6 DACs, 3 ADCs,
CS4226 20 108 95 ADCs .88 ADCs 48 S_mgle-e_nded or +5 44 TQFP S/PDIF Receiver
differential ADCs
98 DACs -88 DACs Single-ended DACs
CS4227 20 108 95 ADCs .90 ADCs 48 Differential ADCs +5 44 TQFP 6 DACs, 3 ADCs
102 DACs -88 DACs Single-ended DACs 6 DACs, 2 ADCs,
C54228 24 103 102 ADCs -90 ADCs %6 Differential ADCs +5 28 ssop Volume control

s
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CS4220/21

24-Bit Stereo Audio Codecs with Volume Control

W 100 dB dynamic range ADCs
H 100 dB dynamic range DACs

W 110 dB DAC signal-to-noise ratio (EIAJ)
B Analog volume control (CS4221 only)

W Single-ended/differential inputs
W Differential outputs

B On-chip anti-aliasing and output smoothing

filters

B De-emphasis for 32, 44.1, and 48 kHz

W Supports Master and Slave modes
W Single +5 V power supply

W On-chip crystal oscillator

W 3.0 to 5.0 V digital interface

W Ordering information (described on pg.198)

— CS4220-KS 28-Pin SSOP
— CS4221-KS 28-Pin SSOP
(DIF1) (DIFO)

SCL/CCLK SDA/CDIN

(DEMO)
ADO/CS

(DEM1)
SPI/2C

y 4 yYI1r JZ J /I
N 4 L, vy /i
' 4 /7 4 a8/ / 4

The CS4220 and CS4221 are highly integrated,
high-performance, 24-bit, audio codecs providing
stereo ADCs and stereo DACs using AX conversion
techniques. The devices operate from a single +5V
power supply and feature low power consumption.
Selectable de-emphasis filter for 32, 44.1, and
48 kHz sample rates is also included.

The CS4220/21 codecs also include an analog
volume control capable of 113.5 dB attenuation in
0.5dB resolution. The analog volume control
architecture preserves dynamic range during
attenuation.  Volume  control changes are
implemented using a soft-ramping or zero-crossing
technique.

Applications include reverb processors, musical
instruments, DAT, and multi-track recorders.

VL MCLK VD VA

b

,

:

v v Voo

RSTO—> | CONTROL PORT ‘ VOLTAGE
REFERENCE
LEFT o> VOLUME* AOUTL+
> - >~
LRCK O—> DIGITAL DAC > CONTROL ANALOG LOW AGUTL.
FILTERS PASS AND
WITH OUTPUT
SCLK O—> DE-EMPHASIS | RIGHT Ly VOLUME* STAGE [0 AOUTR+
SERIAL [ DAC CONTROL > AOUTR-
AUDIO
DATA
SDINO—>»| INTERFACE LEFT |« AINL-
‘ ADC | AINL+
DIGITAL
SDOUT Qe— FILTERS
. RIGHT | AINR-
ADC | AINR+
CLOCK 0SC
XTI XTO DGND AGND
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CONSUMER/PROFESSIONAL AUDIO CODECS (CS4222

48

CS4222

20-Bit Stereo Audio Codec with Analog Volume Control

H 99 dB 20-bit ADCs
H 99 dB 20-bit DACs
W 110 dB DAC signal-to-noise ratio (EIAJ)
B Analog volume control
— 0.5 dB step resolution
— 113.5 dB attenuation
H Soft mute capability
W Differential inputs/outputs

B On-chip anti-aliasing and output smoothing
filters

B De-emphasis for 32, 44.1 and 48 kHz

W Stand-alone or control port mode

W Single +5 V power supply

W Ordering information (described on pg.198)

y 4 Y I7 J J /M
N 4 L, Wy /i
' 4/ 7 4 a8/ /] 4

The €S4222 is a highly integrated,
high-performance, 20-bit, audio codec providing
stereo ADCs and stereo DACs using AX conversion
techniques. The device operates from a single +5V
power supply, and features low power consumption.
Selectable de-emphasis filter for 32, 44.1, and
48 kHz sample rates is also included.

The CS4222 includes an analog volume control
capable of 113.5 dB attenuation in 0.5 dB resolution.
The analog volume control architecture preserves
dynamic range during attenuation. Volume control
changes are implemented using a ““soft” ramping or
zero crossing technique.

Applications include reverb processors, musical
instruments, DAT, and multi-track recorders.

— CS4222-KS 28-Pin SSOP
SCL/CCLK SDA/CDIN ADO/CS SMUTE MCLK VD VA
RSTQ—> CONTROL PORT
DEM1
DEMO DIGITAL _ LEFT > VOLUME l—@ AOUTL+
FILTERS DAC CONTROL »| ANALOG LOW AOUTL-
WITH PASS AND
1
DE-EMPHASIS OUTPUT
- AOUTR+
LRCK > »| RIGHT a VOLUME »| STAGE
SERIAL DAC > CONTROL AOUTR-
AUDIO
SCLK DATA
INTERFACE - LEFT AINL-
SDIN ADC AINL+
DIGITAL
SDOUT FILTERS
f—{ - RIGHT AINR-
ADC AINR+
DGND AGND

s
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CS4223/24
Fof 5y 77
24-Bit, 105 dB Audio Codecs with Volume Control 47027 77 4

W 105 dB dynamic range ADCs
H 105 dB dynamic range DACs

W 110 dB DAC signal-to-noise ratio (EIAJ)
B Analog volume control (CS4224 only)
W Single-ended/differential inputs

W Differential outputs

B On-chip anti-aliasing and output smoothing

filters

B De-emphasis for 32, 44.1, and 48 kHz
W Supports Master and Slave modes

W Single +5 V power supply
W On-chip crystal oscillator
W 3.0 to 5.0 V digital interface

W Ordering information (described on pg.198)
— CS4223-KS 28-Pin SSOP
— CS4224-KS 28-Pin SSOP

(DIF1)

(DEMO)

(DEM1)

The CS4223 and CS4224 are highly integrated,
high-performance, 24-bit, audio codecs providing
stereo ADCs and stereo DACs using AX conversion
techniques. The devices operate from a single +5V
power supply and feature low power consumption.
Selectable de-emphasis filter for 32, 44.1, and
48 kHz sample rates is also included.

The CS4223/24 codecs also include an analog
volume control capable of 113.5 dB attenuation in
0.5dB resolution. The analog volume control
architecture preserves dynamic range during
attenuation.  Volume  control changes are
implemented using a soft-ramping or zero-crossing
technique.

Applications include reverb processors, musical
instruments, DAT, and multi-track recorders.

SCLI/CCLK ADOICS  SPIN2C VL MCLK VD VA
RST O | ‘ VOLTAGE
REFERENCE
LEFT >>| VOLUME* AOUTL+
LRCK O—» > DIGITAL DAC - CONTROL > ANALOG LOW AGUTL.
FILTERS PASS AND
OUTPUT
SCLK G—>| DE-EMPHASIS RIGHT | VOLUME* STAGE AOUTR+
SERIAL DAC CONTROL > AOUTR-
AUDIO
DATA
SDING—>»| INTERFACE LEFT - AINL-
) ADC | AINL+
SDOUT Qe— FILTERS
<—| RIGHT AINR-
ADC AINR+
DGND AGND
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CONSUMER/PROFESSIONAL AUDIO CODEcCs (CS4225
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CS4225

Digital Audio Conversion System

W Stereo 16-bit ADCs

B Quad 16-bit DACs

W Sample rates from 4 kHz to 50 kHz

H >100 dB DAC signal-to-noise ratio

W Variable bandwidth auxiliary 12-bit A/D

B Programmable input gain and output
attenuation

W +5 V power supply

W On-chip anti-aliasing and output smoothing
filters

W Error correction and de-emphasis
W Ordering information (described on pg.198)

— CS4225-KL 44-Pin PLCC
— CS4225-BL 44-Pin PLCC

SCL/CCLKI/IFO AD2/CDIN/CKF1 SDA/CDOUT/CKFO
O O

y 4 Yy I7 JZ J J N
N 4 L Yy /i
' 4 /7 J a8/ /] 4

The CS4225 is a single-chip, stereo ADC and
gquad DAC using AX conversion techniques.
Applications include CD-quality music, FM radio
quality music, and telephone-quality speech. Four
D/A converters make the CS4225 ideal for surround
sound and automotive applications.

AD3/CS/IF1 VREF CMOUT VD+ VA+
'e" O O

i } !

i 1

CONTROL PORT

| | VOLTAGE REFERENCE |
HIS

(oen - .
| DAC#1 .
| .| VOLUME CONTROL AOUT1
RST-PDN >
DIGITAL >| pac gdax | o
LRCK FILTERS VOLUME CONTROL }—» 0% & AouT2
WITH a5
| o —
SCLK w DE-EMPHASIS DAC #3 24E AGUT3
28 VOLUME CONTROL z°3
SDIN1 2k ——>0 AoUT4
JE DAC #4 ‘ VOLUME CONTROL }—»
SDIN2 <z >
x 2 B 2 ISO/ADO,
SDOUT1 t 0 ':( MUX IS1/AD1
[a)
LEFT AIN1L
<—b—/\/\f\—
SDOUT2 DIGITAL ADC INPUT «
GAIN X AINIR
FILTERS
DIF/HOLD RIGHT =
ADC [ W—j 5 AIN2L
o
T z AIN2R
|
AINAUX 12-BIT AIN3L
ADC cLockoscr| | o AUXILIARY DIGITAL INPUT
DIVIDER AIN3R
3] S S
O0—O
OVL CLKOUT XTI XTO FILT CL CR DATAUX LRCKAUX SCLKAUX AGND1 DGND
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CS4226

Surround Sound Codec

H Stereo 20-bit ADCs
W Six 20-bit DACs
W S/PDIF receiver
— AC-3" and MPEG auto-detect capability
W 108 dB DAC signal-to-noise ratio (EIAJ)

Bl Mono 20-bit A/D converter

B Programmable input gain and output
attenuation

B On-chip anti-aliasing and output smoothing
filters

B De-emphasis for 32 kHz, 44.1 kHz, 48 kHz
W Ordering information (described on pg.198)

y 4 yYI1r JZ J /I
N 4 L, vy /i
' 4 /7 4 a8/ / 4

The C€S4226 is a single-chip codec providing
stereo ADC and six DACs using AX conversion
techniques. This +5V device also contains volume
control which is independently selectable for each of
the six D/A channels. An S/PDIF receiver is included
as a digital input channel. Applications include
Dolby” Pro-logic, THX”, Dolby Digitald AC-3"
home theater systems, DSP-based car audio
systems, and other multi-channel applications.

— CS4226-KQ 44-Pin TQFP
— CS4226-BQ 44-Pin TQFP
SCLICCLK SDA/CDOUT AD1/CDIN ADO/CS SPII2C  VD+ VA+
PDN CONTROL PORT ‘ ’ VOLTAGE REFERENCE }—» CMOUT
>
LRCK —>| DAC #1 .._>| VOLUME CONTROL }—» a
=z
SCLK " < AOUT1
SDIN1 oy @ (—>| DAC# .._,I VOLUME CONTROL }—» 7
~ L
ag w <0 AOUT2
SDIN2 oi 5 , i<
SDING < i L —| pac#m .._,I VOLUME CONTROL }—» (;) 5 AOUT3
<z < ok
x= E > > z
i 5 pac# [ 45| voLuvecontRol |——=| 8 AOUT4
SDOUT1 < a 35
a | » 30 AOUTS
SDOUT2 —>| DAC#5 .._>| VOLUME CONTROL }—» z
OVL/ERR > AOUT6
MUX —>| DAC #6 A ,I VOLUME CONTROL }—»
L I AINAUX
DEM O—>|  pen 2¢ <—| MONO ADC
E w > 5z < AINIL
oh LEFT ADC < x
oI £S5 |« 2 AINIR
<—| RIGHT ADC I‘i i AIN2L/FREQO
o]
g AIN2R/FREQ1
CLOCK + - AIN3L/AUTODATA
OSC/DIVIDER —{ PLL H S/PDIF RX/AUXILIARY INPUT | AIN3R/AUDIO
AGND1
AGND2

CLKOUT XTI XTO FILT HOLD/RUBIT DATAUX/RX4

2000 Product Guide

LRCKAUX/RX3 SCLKAUX/RX2 RX1 DGND1 DGND2

== CIRRUS LOGIC

SO3A0D 0ldNy TVNOISSIH0Yd/HINNSNOD 9Z2HSD

51



CONSUMER/PROFESSIONAL AUDIO CODEcCs (CS4227
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CS4227

Six-Channel, 20-Bit Codec

W Stereo 20-bit A/D converters

B Six 20-bit D/A converters

H 108 dB DAC signal-to-noise ratio (EIAJ)
B Mono 20-bit A/D converter

H Programmable input gain and output
attenuation

y 4 yYI1r JZ J [/
N 4 L, vy /i
' 4 /7 4 a8/ / 4

The C€S4227 is a single-chip codec providing
stereo analog-to-digital and six digital-to-analog
converters using AZ conversion techniques. This
+5 V device also contains volume controls that are
independently selectable for each of the six D/A
channels. Applications include Dolby® Pro-logic™,
THX®, Dolby Digital AC-3™ home theater systems,

B On-chip anti-aliasing and output smoothing DSP ~ based car audio systems, and other
. multi-channel applications.
filters
B De-emphasis for 32 kHz, 44.1 kHz, 48 kHz
W Ordering information (described on pg.198)
— CS4227-KQ 44-Pin TQFP
— CS4227-BQ 44-Pin TQFP
SCLICCLK  SDA/CDOUT ~ ADI1/CDIN  ADO/CS  SPI/I2C VD+ VA+
N A N N S AR
PDN ‘ CONTROL PORT ‘ REFERENCE =0 CMOUT
> DAC#ll > VOLUME [ =P AOUT1
p—»| CONTROL
LRCK
SCLK " *@ ~| VOLUME = > AOUT2
p—»| CONTROL g
<
SDINL 0
w o 2w -
Oz % z | DAC#3 ; VOLUME [—| g o] AOUT3
= CONTROL| P
i - g =
SDIN3 = 2 S
Z = -
< 5 [lLbact T g/g;:::l;* o % AOUT4
3 ° : 3
z
g ™| DAC#5 > VOLUME || <« >3 AOUTS
2 p— CONTROL
-
<
z | DAC#6 > VOLUME _
SDOUTL ta Ij '—PCONTROL_» AOUT6
| MONO
SDOUT2 E 9 |« aoc [ AINAUX
oL | — E — - ] AINLL
Ej‘ ':2," < Apc [ Cz:Z g B ;3 - AINIR
& z
o RIGHT |< - 5[] AN2L
I . 5 [Y] abc & =1 AINZR
DEM | 4 l <— AINSL
CLock osc/ | AUXILIARY INPUT l TR
DIVIDER AGND1
l by ; } ) H AGND2
CLKOUT XTI XTO HOLD  DATAUX  LRCKAUX  SCLKAUX  DGND1  DGND2
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CS4228

Six-Channel, 24-Bit/96 kHz Codec

H Two 24-bit A/D converters
— 102 dB dynamic range
— 90 dB THD+N
B Six 24-bit D/A converters
— 103 dB dynamic range and SNR
— 90 dB THD+N
W Sample rates up to 100 kHz
W Pop-free digital output volume controls

— 90.5 dB range, 0.5 dB resolution (182 levels)
— Variable smooth ramp rate, 0.125 dB steps
W Mute control pin for off-chip muting circuits

B On-chip anti-alias and output filters

B De-emphasis filters for 32, 44.1 and 48 kHz

W Ordering information (described on pg.198)
— CS4228-KS 28-Pin SSOP

SCL/CCLK SDA/CDIN ADO/CS
O O O

y 4 Y I7 J J /M
N 4 L, Wy /i
' 4/ 7 4 a8/ /] 4

The CS4228 codec provides two analog-to-digital
and six digital-to-analog AX converters, along with
volume controls, in a compact +5/+3.3V, 28-pin
SSOP device. Combined with an IEC958 (SPDIF)
receiver (like the CS8414) and surround sound
decoder (such as one of the CS492x or CS493xx
families), it is ideal for use in DVD player, A/V receiver
and car audio systems supporting multiple standards
such as Dolby Digital AC-3, AAC, DTS, Dolby
ProLogic, THX, and MPEG.

A flexible serial audio interface allows operation in
Left Justified, Right Justified, 1°S, or One Line Data
modes.

ML(J\TEC RST VD VL VA

lil‘

| CONTROL PORT

MUTE CONTROL

FILT

A DAC #1

LRCK ——»| DIGITAL VOLUME o AOUTL
P4
SCLK >, 2 DIGITAL VOLUME X
& R —— AY DAC #2 ) AOUT?2
SDIN1 w3 28
u
w o & |—— DIGITAL VOLUME AS DAC #3 o < AOUT3
SDIN2 oY Tz zh
o< T (@]
SDIN3 22 > < 4 ——»| DIGITAL VOLUME A3 DAC #4 S'é AouT
& E
& Q£ o5 AOUT5
SDOUT <z 8 § |——> DIGITAL VOLUME A3 DAC #5 I0
w < P4
»E Z AOUT6
g > I »| DIGITAL VOLUME AS DAC #6
1]
i
5 LEFT ADC AINL*
< T AINL-
<
E e RIGHT ADC AINR+
o) AINR-
[a)]
CLOCK MANAGER
MCLK DGND AGND

2000 Product Guide

== CIRRUS LOGIC

SO3A0D 0ldNy TVNOISSIH0Yd/HINNSNOD 8Z2HSD

53



CONSUMER/PROFESSIONAL AUDIO DSPs

54

Consumer/Professional Audio

DSPs

DSPs Fof T vy i
Yy 4407 4 o r8//7 4
DIGITAL SOUND
@ CS4811 55
@EW— CS4812/14/16 56
CS4922 57
CS4923/24/25/26/27/28/29 58
CS49300 59
QEW.— CS49330 60
Specification Table
- is\::;g Digital F_ixed Variable Stereo Stereo LcE)vi\giC;ZIst Aizzo
Emulation Reverbs Multi-Effects Effects Effects Crossover Mixer Processor
Cs4811 v v v
Ccs4812 v v v v v
CS4816 v
€S49330 v v v v v v v
Dolby st MPEG MPEG SPDIF DACCLK | AAC
Siiz (el gzl Onlsrggt MP-3 land 2 5.1 out PLL 5.1 |G 7294
(AC-3)
CS4923 v TBD v v v TBD
CS4924 v v TBD v v v TBD
CS4925 v TBD v v v v TBD
€S49310 v v v v v v v TBD
CS49311 v v v v v v TBD
CS49312 v v v v v v TBD
CS4922 v v v v
Dolby AC-3 MPEG cos AAC
AVR DSP E)Agcl-t:?)l ROM DTS DTS ROM 51 cos ROMed 51
CS4923 v
CS4925 v v v
CS49325 v v v v v
CS4926 v v v
CS49326 v v v v v v v
CS49329 v v v v v
Dolby AC-3 MPEG cos
DVD DSP E)Ag(j:l_t;\)l coM DTS DTS ROM 51 cos Iy MLP
CS4923 v v
CS4925 v v v
CS49325 v v v v v
CS4926 v v v
CS49326 v v v v v v v
€S49300 v v v v v
€S49301 v v v v
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CS4811

Audio DSP + Codec

W Single-chip Audio Processing Solution
— 16.9 MIPS, 24-bit fixed point DSP
— One 24-bit AZ ADC with 100 dB dyn. range
— One 24-bit AZ DAC with 100 dB dyn. range
— Large on-chip data RAM
— On-chip program RAM
— Single +5V supply operation

H 100-pin metric quad flat pack (MQFP)

W Ordering information (described on pg.198)

y 4 Y I17 JZ J J M
N 4 5, Yy /i
' 4/ F 4 a8/ /] 4

The €S4811 is a complete audio system on a
chip. It is a low-cost version of the CS4816 which
includes a powerful DSP with considerable on-chip
program and data memory and a high performance
codec capable of 50 kHz sampling rates. A flexible
serial control port allows interfacing to compact and
low cost serial EEPROM for stand-alone operation.
Other features such as single +5V operation simplify
system design.

The CS4811, combined with application specific
provides an ideal

— CS4811-KM 100-pin MQFP DSP firmware from Crystal,
solution for a variety of monaural audio processing
applications such as digital replacement of spring
reverberators in guitar amplifiers or embedded digital
effects processing for low cost mixing consoles or
karaoke systems.
SPy\IZC SCL/CCLK SDA/(_;,\DOUT AD1/CDIN ADO/CS RET

b

I S B

XTO CLOCK |

SERIAL CONTROL PORT (SPI OR 12C) |

MANAGER

[

XTI

DSP

> DEBUG DBCLK

PIOO
PIO1
PIO2
PIO3

8K X24
24X24 MAC DATA
RAM

Yvyyy

ACCO/ACC1

(48 BIT)

2K X24

PROGRAM
SHIFTER RAM

AIN+ Q—>
AIN.O—s| ADC ™

I

INTERFACE DBDA

—=0 AOUT+

> DIGITAL FILTER | DAC —»

DIGITAL HPF

—»0 AOUT-

ANALOG LPF AND
OUTPUT STAGE

CMOUT
CMFILT+
CMFILT-

VOLTAGE
REFERENCE

OvVL

2000 Product Guide

== CIRRUS LOGIC

55

SdSd oOldNy TVNOISS3IJd0dd/daINNSNOD TT81SDO



CONSUMER/PROFESSIONAL AUDIO DSPs (€S4812/14/16
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CS4812/14/16

Audio DSP + Codec

W Single-chip audio processing solution
— 18 MIPS, 24-bit fixed point DSP
— Two 24-bit AZ ADCs w/ 100 dB DR
— Twolfour/six 24-bit AZ DACs with 100 dB DR
— Large on-chip data RAM
— on-chip program RAM
— Digital attenuators

— Serial digital audio port with up to 6 inputs and 6
outputs

— Flexible serial control port
— On-chip PLL with clock manager
— Single +5 V supply operation
W 100-pin metric MQFP package
W Ordering information (described on pg.198)
— CS4812/14/16-KM 100-pin MQFP

SC,P_‘M/S SPI/12C SCL/ECLK SDA/CDOUT ADl//E)DIN ADO/CS

y 4 Yy I7 JZ J J N
N 4 L Yy /i
' 4 /7 J a8/ /] 4

The CS4812, CS4814, and CS4816 are complete
audio systems-on-chip. Each device includes a
powerful DSP with considerable on-chip program
and data memory, two ADCs and up to six DACs
capable of 48 kHz sampling rates. The serial audio
port allows flexible combinations of internal
converters and external digital audio peripherals. A
digital attenuator is integrated into the on-chip DACs.
A full-featured serial control port allows interfacing to
an external host controller or a serial EEPROM for
stand-alone operation. Other features such as an
on-chip PLL, and single +5 V operation, make these
parts easy to design into a system.

The CS4812/14/16, combined with application
DSP firmware from Crystal, provides an ideal
solution for a variety of audio processing applications
such as digital replacement of spring reverberators in
guitar amplifiers, embedded digital multi-effects
processing for guitar amps, low cost mixing
consoles, or karaoke systems.

REQ PLLEN RST

R

PLLREF

P4

PLLFILT+

PLLFILT- CLOCK |

SERIAL CONTROL PORT (SPI oR I2C)

DEBUG DBCLK

\J

INTERFACE

—|ATTN #1] DAC #1

DBDA

AOUT1+ AOUTI1-

—|ATTN #2) DAC #2
—|ATTN #3] DAC #3

AOUT2+ AOUT2-
AOUT3+ AOUT3-

—|ATTN #4] DAC #4
—|ATTN #5] DAC #5

AOUT4+ AOUT4-
AOUT5+ AOUTS-

w
[O]
kL
(]
o
o}
o
z
o}
[e]

N
DIGITAL FILTERS
WITH DE-EMPHASIS

[a)
z
<
w
o
—
Q
@]
-
<
z
<

—|ATTN #6] DAC #6

AOUT6+ AOUT6-

XTO MANAGER ¢
XTI
CLKOUT
DSP
:3:82 - > 8K x24
P02 - _ | | 24x24 MAC DATA
PIO3 Q= > RAM
ACCO/ACCL
'S
AINL* & (48 BIT)
AINRS I 2K x24
STEREO| | 2|24 o PROGRAM
AINL- ADC 5 SHIFTER RAM
AINR- a
A A A
2, 2, 2
Y Yy v

VOLTAGE cmouT

SERIAL AUDIO PORT

CMFILT+
CMFILT-

| REFERENCE

l
S U U T

i

SDIN1 SDIN2 SDIN3 SDOUT1 SDOUT2

l
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SDOUT3 SCLK LRCK OVL/ERR
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CS4922

MPEG/G.729A Audio Decoder System

B DSP optimized for audio decode, 24-bit fixed
point with 48-bit accumulator

B On-chip functional blocks include:
— DSP with RAM and ROM memories
— CD quality stereo DAC with output filtering
— Mono output and digital volume control
— S/PDIF transmitter, bidirectional PCM audio port
— Internal phase locked loop for clocking
— Dedicated compressed serial input interface

B MPEG-1 and MPEG-2 layers 1 and 2 with all
sample/bit rates and ancillary data support

B MPEG-1 and MPEG-2 packetized audio stream
and elementary stream input

B G.729A audio decode

B PCM synthesis for auxiliary audio

W Pin compatibility with CS4920A and primary
feature/firmware compatible

W +5 Volt only CMOS, 44 pin PLCC

W Ordering information (described on pg.198)
— CS4922-CL 44-Pin PLCC

VD1 —® VD4 SCK/sCL

DIGITAL SOUND

N 4 L YWy /i CRYSTAL
412 4 a8/ / 4 PROCESSING

The €S4922 is a complete audio decompression
subsystem implemented in a single high integration
mixed signal CMOS chip. The CS4922 has been
widely used in direct broadcast system set-top boxes
and proprietary embedded systems which pull
compressed audio from local system memory.

The CS4922 is tailored to include the necessary
hardware and firmware to ensure proper audio/video
synchronization for MPEG-2 audio decompression.
In addition to audio decoding, this programmable
DSP solution provides robust error concealment and
features implementations like ancillary data support
and PCM synthesis.

The CS4922 can also support the decode of other
compression standards such as G.729A with a
separate download image. The flexible architecture
of the CS4922 provides the ability to mix
compressed audio with data from the auxiliary PCM
port.

SDA/CDOUT CDIN CS REQ VA+

T3

vooov o bt

AUXLR SERIAL CONTROL PORT (SPI OR I2C)
AUXIN AUXILIARY
AUXOUT SER;@;¢UD'C t AOUTM
AUXCLK STEREO DAC AOUTL
ESYNC SERIAL AOUTR
> DSP
SCLK ’:’Lé[;'f AES/EBU - SIPDIF ~
SDATA TRANSMITTER
RESET # \—> PIO
90_CLK 33 BIT COUNTER) PLL PROGRAMMABLE X
+ 10/ PINS XF2
CLOCK MANAGER XF3
BOOT
XF4

Lyt

[

DGND1—™ DGND4 FLT CLKIN EXTCK ALTCLK CLKOUT AGND1  AGND2
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CONSUMER/PROFESSIONAL AUuDIO DSPs (€S4923/24/25/26/27/28/29
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CS4923/24/25/26/27/28/29

Multi-Channel Digital Audio Decoders

W CS4923/24/25/26/27/28 features
— Optional virtual 3D output
— Simulated SURROUND AND PROGRAMMABLE EFFECTS

— Real time autodetection of Dolby Digital®, DTS®,
MPEG multi-channel and PCM

— Flexible 6-channel master or slave output
W CS4923/24/25/26/27/28/29 features
— IEC60958/61937 transmitter for compressed-data
or linear-PCM output
— Dedicated 8 kilobyte input buffer
— DAC clock via analog phase-locked loop
— Dedicated byte wide or serial host interface
— Multiple compressed data input modes
— PES layer decode for A/V synchronization
— 96 kHz-capable PCM I/O, master or slave
— Optional external memory and auto-boot
— +3.3 V CMOS low-power, 44-pin package
W CS4923/24/25/26 features
— Capable of Dolby Digital® Group A Performance
— Dolby bass manager and crossover filters
— Dolby Surround Pro Logic® Decoding
W CS4925/27: MPEG-2 multi-channel decoder
W CS4926/28: DTS multi-channel decoder

Wl CS4929: AAC 2-channel (low complexity) and
MPEG-2 stereo decoder

W Ordering information (described on pg.198)

DIGITAL SOUND

CRYSTAL
PROCESSING

y 4 yYI17 JZ J /M
I 4 L, Wy /i
' 4 /7 4 a8/ /] 4

The C€S4923/24/25/26/27/28 is a family of
multi-channel digital audio decoders, with the
exception of the CS4929 as the only stereo digital
audio decoder. The CS4923/24/25/26 are designed
for Dolby Digital and MPEG-2 Stereo decoding. In
addition the CS4925 adds MPEG-2 multi-channel
decoding capability and the CS4926 provides DTS
decoding. The CS4927 is an MPEG-2 multi-channel
decoder and the CS4928 is a DTS multi-channel
decoder. The CS4929 is an AAC 2-channel and
MPEG-2 stereo decoder. Each one of the
CS4923/24/25/26/27/28/29 provides a complete and
flexible solution for multi-channel (or stereo in the
case of the CS4929) audio decoding in home A/NV
receiver/amplifiers, DVD movie players, out-board
decoders, laserdisc players, HDTV sets, head-end
decoders, set-top boxes, and similar products.

Cirrus Logic’s Crystal Audio Division provides a
complete set of audio decoder and auxiliary audio
DSP application programs for various applications.
For all complementary analog and digital audio 1/O,
Crystal Audio also provides a complete set of
high-quality audio peripherals including: multimedia
CODECs, stereo A/D and D/A converters and
IEC60958 interfaces. Of special note, the CS4226 is
a complementary CODEC providing a digital receiver,
stereo A/D converters, and six 20-bit DACs in one
package.

— CS4923xx-CL 44-Pin PLCC
RD, WR,  SCDIO,
DATAT:0, RIW, DS,  SCDOUT,
EMADT:0, EMOE, EMWR, PSEL, A0, A1,  ABOOT, EXTMEM,
RESET GPIO7:0 CS GPIO1l GPIO10 GPIO9 SCCLK SCDIN INTREQ GPIO8
R T N T D ;
CMPDAT, !
spAaTaN2] PARALLEL OR SERIAL HOST INTERFACE pb
COMPRESSED bc
CMPCLK, DATAINPUT | | FRAMER
INTERFACE
SCLKN2 SHIFTER 1 24-BIT - - VCLK
A
ERM(?FIEI\?Z INPUT DSP PROCESSING
# BUFFER RAM RAM SCLK
CONTROLLER
SCLKN1, { o | DIGITAL Rt PROGRAM| DATA y OUTPUT LRCLK
STCCLK2 AUDIO t MEMORY [MEMORY RAM FORMATTER
LRCLKN1 INPUT ROM ROM OuTPUT > AUDATA[2.0]
RAM INPUT
SDATAN1 INTERFACE BUFFER PROGRAM| DATA BUFFER
MEMORY [MEMORY
CLKIN PLL sTC > XMT958
CLKSEL f—*| CLOCK MANAGER
FILT2 FILTL VA AGND DGND[3:1]  VD[3:1]
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CS49300

Multi-Standard Audio Decoder Family

W DVD audio subfamily: CS4930X

— PES layer decode for A/V sync

— Meridian Lossless Packing (MLP)

— Dolby Digital™

— MPEG Multi-Channel

— DTS decoding

— Parts supporting all or subsets of the above standards
W Broadcast subfamily: CS4931X

— PES layer decode for A/V sync

— MPEG Advanced Audio Coding Algorithm (AAC)

— MPEG Multi-Channel

— Dolby Digital

— Parts supporting all or subsets of the above standards
W Audio/video receiver subfamily: CS4932X

— Dolby Digital with integrated code

— MPEG Multi-Channel

— DTS decoding with integrated DTS tables and
code

— Parts supporting all or subsets of the above standards
W Features are a super-set of the

CS4923/24/25/26/27/28 family with the

following enhancements:

— 8-channel output, including dual zone output

capability

— Supports up to 192 kHz Fs @ 24-bit throughput

— Increased memory/MIPs

— SRAM Interface for increased delay and buffer

DIGITAL SOUND

y 4 Y Ir JZ J /M
N 4 5. Yy /i
' 417 4 a8/ /] 4

PROCESSING

W Ordering information (described on pg.198)

— CS493002-CL 44-Pin PLCC
— CS493102-CL 44-Pin PLCC
— CS493253-CL 44-Pin PLCC
— CS493263-CL 44-Pin PLCC
— CS493292-CL 44-Pin PLCC

The CS493XX is a family of multichannel audio
decoders intended to supersede the
CS4923/24/25/26/27/28 family as the leader of audio
decoding in both the DVD, broadcast, and receiver
markets. The family will be split into parts tailored for
each of these distinct market segments.

For the DVD market, parts will be offered which
support Meridian Lossless Packing (MLP), Dolby
Digital, MPEG Multi-Channel, DTS, and subsets
thereof. For the receiver market, parts will be offered
which support Dolby Digital, MPEG Multi-Channel,
DTS, and subsets thereof. For the broadcast market,
parts will be offered which support Dolby Digital,
MPEG Advanced Audio Coding (AAC), and MPEG
Multi-Channel.

Under the Crystal brand, Cirrus Logic is the only
single  supplier of high-performance  24-bit
multi-standard audio DSP decoders, DSP firmware,
and  high-resolution data  converters. This
combination of DSPs, system firmware, and data
converters simplify rapid creation of world-class

DD
DC

MCLK

SCLK

LRCLK

AUDATA[2:0]

XMT958

capabilit . o
P Y high-fidelity products.
RD WR SCDIO
DATA[7:0] RIW DS SCDOUT
EMAD[7:0] EMOE EMWR PSEL AO Al ABOOT EXTMEM
RESET GPIO[7:0] CS GPIO11  GPIO10 GPIO9  SCCLK  SCDIN INTREQ GPIO8
CMPDAT
SDATAN2 ¢ -< PARALLEL OR SERIAL HOST INTERFACE I
COMPRESSED
CMPCLK DATA INPUT
> FRAMER
SCLKN2 INTERFACE SHIFTER aBIT
[
CMPREQ DSP PROCESSING Y
LRCLKN2 <
¢ INPUT
BUFFER RAM RAM
SCLKN1 —>| CONTROLLER PROGRAM DATA '
STCCLK2 DIGITAL Y MEMORY MEMORY OUTPUT
AUDIO RAM FORMATTER
LRCLKN1 INPUT Y rom rom OUTPUT
INTERFACE
SDATAN1 RAM INPUT PROGRAM DATA BUFFER
BUFFER MEMORY MEMORY
CLKIN PLL sTC
CLKSEL CLOCK MANAGER

FILTD FILTS VDDA VSSA
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CONSUMER/PROFESSIONAL AUDIO DSPs (CS49330
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CS49330

Universal Audio DSP ASIC

W Supports 24-bit throughput to 192 kHz Fs
B Internal DSP controlled PLL for DSP and DAC

clocks

W 4-in 8-out physical serial audio channels
W Software support for time multiplexed 1/0

channels

W Master or slave I/0 clocking
W IEC60958 SPDIF output

W 86 MIPs consumer temperature and 60 MIPs
extended temperature

H Large on-chip program and data RAM

memories

W High speed external SRAM multiplexed

interface

W Serial or parallel host interface
W General purpose host interface
W +3.3 Volt CMOS low-powver, 44-pin package
W Ordering information (described on pg.198)
— CS493332-CL

RESET

44-Pin PLCC
RD
DATA[7:0] RIW
EMADI[7:0] EMOE
GPIO[7:0] CS GPIO11

WR
DS

EMWR

GPIO10

DIGITAL SOUND

y 4 Yy I17 J7 J/ J M
N 4 5, Yy /i
' 4/ F 4 a8/ /] 4

PROCESSING

The €S493330 is a programmable 24-bit audio
DSP processor that can be targeted into high volume
markets with specialized Crystal created DSP
firmwares.

Current applications already ported to the

CS49330 include:
— THX surround multi-channel processing
— Multi-zone AV receiver controller
— Car audio head-unit processing
— Digital audio cross-over and equalizer filters
— Professional audio mixing
— Audio time alignment controller

Future applications being planned:

— Single chip stereo audio encoder (MP-3 + DD)
— CD-R audio data controller

— BTSC stereo encoding/decoding

— Customer specific features

— High-power PWM amplifier pre-processor

Under the Crystal brand, Cirrus Logic is the only
single supplier of high performance audio DSP’s,
DSP firmware, high resolution data converters and a
complete family of serial interface products. This
combination of audio components allows Cirrus to
be your one-stop-shop for all audio technologies.

SCDIO
SCDOUT
PSEL
GPIO9

AO
SCCLK

Al
SCDIN

ABOOT
INTREQ

EXTMEM
GPIO8

R S

PARALLEL OR SERIAL HOST INTERFACE

DD
DC

24-BIT
DSP PROCESSING A

MCLK

SCLK
RAM
DATA y

MEMORY

OUTPUT LRCLK

FORMATTER

RAM
OUTPUT

AUDATA[2:0]
BUFFER

ROM
DATA

MEMORY

STC

XMT958

CMPDAT
SDATAN2 ¢ -
COMPRESSED
CMPCLK DATA INPUT
> FRAMER
SCLKN2 INTERFACE SHIFTER
[
CMPREQ
LRCLKN2 ™
¢ INPUT
BUFFER RAM
SCLKN1 —»| CONTROLLER PROGRAM
STCCLK2 DIGITAL : IROGRAN
AUDIO
LRCLKN1 INPUT i o
INTERFACE
SDATANL RAM INPUT PROGRAM
BUFFER VEMORY
CLKIN
CLKSEL CLOCK MANAGER

FILTD  FILTS

VDDA

VSSA
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Consumer/Professional Audio

Portable Audio Converters

y 4 Y I1r7 J J /M

Portable Audio Converters N Erew e §Ews
' 4 /7 J o r//7 4
QEW— CS43L41 62
QEW— CS43L42 63
@QEW— CS43L43 64
QEW— CS43L44 65
@QEW_— CS53L32 66
Specification Table
. Dynamic Sample Power
Part Res(giltlst)lon %d'\ll; Range T?dl:gN Rate Ar:;’:lcl)og Supply Package Comments
(dB) (kHz) )
Ccs43L41 24 102 102 -89 96 Single-ended 24105 16 TSSOP ?g%isgl"o'“me
Cs43L42 24 94 94 88 96 Single-ended | 18t03.3 | 24Tssop  |Headphone
and Line
Cs43L43 24 94 94 -76 96 Single-ended | 1810 3.3 16 TSSOP ;‘r‘?l’;‘,dphone
CS43L44 24 94 94 -88 96 Single-ended 1810 3.3 16 TSSOP Line only
CS53L32 24 88 98 -88 100 Single-ended | 1.8103.3 20 TSSOP
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CONSUMER/PROFESSIONAL AUDIO PORTABLE AUDIO CONVERTERS (CS43L41
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CS43L41

Low Power 24-Bit, 96 kHz DAC with Volume Control

B Complete stereo DAC system: interpolation,
D/A, output analog filtering

Bl ATAPI mixing
W 102 dB dynamic range
H 88 dBFS THD+N

W Low clock jitter sensitivity

W +2.4V to +5 V power supply
W Filtered line level outputs
W On-chip digital de-emphasis for 32, 44.1, and

48 kHz

W Digital volume control with soft ramp

— 94 dB attenuation
— 1 dB step size

— Zero crossing click-free transitions
H 24 mW with 2.4 V supply

B PopGuard®” technology

W Ordering information (described on pg.198)
16-pin TSSOP

— CS43L41-KZ

SCL/CCLK SDA/CDIN
'e"

y 4 Y I1r7 JZ J /KN
N 4 L, wry /i
' 4/ 7 J 4 8// 4

The ©€S43L41 is a complete stereo
digital-to-analog system including digital
interpolation, fourth-order AX  digital-to-analog
conversion, digital de-emphasis, volume control,
channel mixing, and analog filtering. The advantages
of this architecture include: ideal differential linearity,
no distortion mechanisms due to resistor matching
errors, no linearity drift over time and temperature,
and a high tolerance to clock jitter.

The CS43L41 accepts data at audio sample rates
from 2 kHz to 100 kHz, consumes very little power,
and operates over a wide power supply range. These
features are ideal for portable DVD, portable MP3,
Mini-Disc, and mobile phones.

ADO/CS MUTEC
O

|

]

| f

CONTROL PORT

EXTERNAL
MUTE CONTROL

LRCK

SCLK

SDATA

SERIAL PORT

INTERPOLATION
FILTER

o

INTERPOLATION

FILTER FILTER
T VOLUME CONTROL T

VOLUME CONTROL
VOLUME CONTROL

_| ANALOG
A3 DAC FILTER. [—™Q AOUTA

'

ASDAC || ANALOG | & aouTs

5
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CS43L42

Low Voltage, Stereo DAC with Headphone Amp

W 1.8 to 3.3 Volt supply
W 24-Bit conversion / 96 kHz sample rate
W 94 dB dynamic range at 3 V supply
N -88 dB THD+N
H Low power consumption
W Digital volume control
— 96 dB attenuation, 1 dB step size
W Digital bass and treble boost
— Selectable corner frequencies
— Up to 12 dB boost in 1 dB increments
W Peak signal limiting to prevent clipping
W De-emphasis for 32 kHz, 44.1 kHz, and 48 kHz
W Headphone amplifier
— -85dB THD+N
— Up to 25 mW;,,s power output into 16 Q load
— 25 dB analog attenuation and mute
— Zero crossing click free level transitions
B ATAPI mixing functions
m PopGuard” technology
W Ordering information (described on pg.198)
— CS43L42-KZ 24-pin TSSOP

SCL/CCLK/DIF1  SDA/CDIN/DIFO  ADO/CS/DEMO

y 4 Y I7 J J /M
N 4 L, Wy /i
' 4/ 7 4 a8/ /] 4

The C€S43L42 is a complete stereo
digital-to-analog output system including
interpolation, 1-bit D/A conversion, analog filtering,
volume control, line level outputs, and a headphone
amplifier, in a 24-pin TSSOP package.

The CS43L42 is based on AX modulation, where
the modulator output controls the reference voltage
input to an ultra-linear analog low-pass filter. This
architecture allows infinite adjustment of the sample
rate between 2 kHz and 100 kHz simply by changing
the master clock frequency.

The CS43L42 contains on-chip digital bass and
treble boost, peak signal limiting, and de-emphasis.
The CS43L42 operates from a +18V to +3.6V
supply and consumes only 23 mW of power with a
18V supply with the line amplifier powered-down.
These features are ideal for portable CD, MP3 and
MD players and other portable playback systems that
require extremely low power consumption.

MUTEC VQ_HP VA_HP

f

RS bw 1 ¥ ¥
VA > CONTROL PORT
VL

EXTERNAL MUTE CONTROL

ANALOG

DIGITAL Az ANALOG VOLUME
LRCK - 1 | VOLUME [ —>| DAC i—» FILTER >| CONTROL [ =0 HP_A
CONTROL DIGITAL HEAD-
DE- BASS/TREBLE
FILTERS PHONE
SCLK/DEM1 O—»| SERIAL EMPHASIS BOOST AMPLIFIER
PORT [ | COMPRESSION [ | A T ANALOG > ANALOG [ =0 HP_B
LIMITING VOLUME
DAC FILTER YOLLME
SDATA O]
) [ N A } =
——>|
GAIN LINE AOUTA
COMPENSATION AMPLIFIER
- AOUTB
* A
) ) ) ) fI\
GND MCLK FILT+  REF_GND VQ_LINE VA_LINE
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CONSUMER/PROFESSIONAL AUDIO PORTABLE AUDIO CONVERTERS (CS43L43
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CS43L43

Low Voltage, Stereo DAC with Headphone Amp

W 1.8 to 3.3 Volt supply
W 24-Bit conversion / 96 kHz sample rate
W 94 dB dynamic range at 3 V supply
W -85 dB THD+N
H Low power consumption
W Digital volume control
— 96 dB attenuation, 1 dB step size
W Digital bass and treble boost

— Selectable corner frequencies
— Up to 12 dB boost in 1 dB increments
W Peak signal limiting to prevent clipping

B De-emphasis for 32 kHz, 44.1 kHz, and 48 kHz

W Headphone amplifier
— Up to 25 mW,,,s power output into 16 Q load
— 25 dB analog attenuation and mute
— Zero crossing click free level transitions

B ATAPI mixing functions

m PopGuard” technology

W Ordering information (described on pg.198)

y 4 Y I7 J J /M
N 4 L, Wy /i
' 4/ 7 4 a8/ /] 4

The ©€S43L43 is a complete stereo
digital-to-analog output system including
interpolation, 1-bit D/A conversion, analog filtering,
volume control, and a headphone amplifier, in a
16-pin TSSOP package.

The CS43L43 is based on AX modulation, where
the modulator output controls the reference voltage
input to an ultra-linear analog low-pass filter. This
architecture allows infinite adjustment of the sample
rate between 2 kHz and 100 kHz simply by changing
the master clock frequency.

The CS43L43 contains on-chip digital bass and
treble boost, dynamic range limiting and
de-emphasis. The CS43L43 operates from a +18 V
to +3.3V supply and consumes only 16 mwW of
power with a 1.8 V supply. These features are ideal
for portable CD, MP3 and MD players and other
portable playback systems that require extremely
low power consumption.

— CS43L43-KZ 16-pin TSSOP
DIF1/SDA DIFO/SCL vQ_HP VA_HP
A
VA CONTROL PORT
Vi
LRCK O—»
ANALOG
. | .| DiGITAL . o OZ | IANALOG] |0 el | L0 HP_A
& = VOLUME ADC FILTER | ™ |CONTROL HEAD-
Q DE- CONTROL DIGITAL PHONE
SCLK O—| 2 EMPHAsS | BASS/TREBLE FILTERS AMPLIFIER
T BOOST AS ANALOG ANALOG
i . LIMITING > > > VOLUME |— = HP_B
u L > . ADC FILTER [ YOLUME _
SDATA O—» I ? T T
GND MCLK FILT+ REF_GND
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CS43L44

Low Voltage, Stereo DAC

W 1.8 to 3.3 Volt supply
W 24-bit conversion / 96 kHz sample rate
W 94 dB dynamic range at 3 V supply
N -88 dB THD+N
H Low power consumption
W Digital volume control
— 96 dB attenuation, 1 dB step size
W Digital bass and treble boost
— Selectable corner frequencies
— Up to 12 dB boost in 1 dB increments
W Peak signal limiting to prevent clipping
W De-emphasis for 32 kHz, 44.1 kHz, and 48 kHz
B ATAPI mixing functions
B PopGuard®” technology
W Ordering information (described on pg.198)

y 4 Y I1r7 JZ J /N
N 4 L, wry /i
' 4/ 7 J 4 8// 4

The C€S43L44 is a complete stereo
digital-to-analog output system including
interpolation, 1-bit D/A conversion, analog filtering,
volume control and line level outputs, in a 16-pin
TSSOP package.

The CS43L44 is based on AX modulation, where
the modulator output controls the reference voltage
input to an ultra-linear analog low-pass filter. This
architecture allows infinite adjustment of the sample
rate between 2 kHz and 100 kHz simply by changing
the master clock frequency.

The CS43L44 contains on-chip digital bass and
treble boost, peak signal limiting, and de-emphasis.
The CS43L44 operates from a +18V to +3.3V
supply and consumes only 23 mW of power with a
18V supply. These features are ideal for portable
CD, MP3 and MD players and other portable
playback systems that require extremely low power

— CS43L44-KZ 16-Pin TSSOP :
consumption.
DIF1/SDA DIFO/SCL MUTEC
RST ? ? ?
VA CONTROL PORT EXTERNAL MUTE CONTROL
Vi
DIGITAL AX ANALOG
LRCK  O— > | VOLUME > —»| DAC [ FILTER {—>» > 0 AOUTA
CONTROL GAIN LINE
DE- BASS/TREBLE Blﬁlgé; COMPENSATION AMPLIFIER
SCLK/DEM SERIAL EMPHASIS BOOST
> poRT > = LN | s ™ anaroc™ . >0 AOUTB
DAC FILTER
SDATA (O] 5 5
r{ O O O
GND MCLK FILT+ REF_GND VQ_LINE
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CONSUMER/PROFESSIONAL AUDIO PORTABLE AUDIO CONVERTERS CS53L32
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CS53L32

Low Voltage, Stereo A/D Converter

W 1.8 to 3.3 volt supply
W 24-bit conversion / 96 kHz sample rate
W 98 dB dynamic range at 3 V supply
W -88 dBFS THD+N
H Low power consumption
—9.7mWatl18V
W Up to 32 dB gain
— 20 dB gain step
— 12 dB variable input gain, 1 dB steps
— Changes made at zero crossings
H Stereo inputs
W Digital volume control
— 96 dB attenuation, 1 dB step size
— Mute
— Soft ramping
W 2:1 input mux

W Ordering information (described on pg.198)

— CS53L32-KzZ 20-pin TSSOP

SCL/CCLK/DIF1

SDA/CDIN/DIFO

y 4 Yy I7 JZ J J N
N 4 L Yy /i
' 4 /7 J a8/ /] 4

The €S53L32 is a highly integrated, 24-bit,
96 kHz audio ADC providing stereo analog-to-digital
converters using AZ conversion techniques. This
device includes volume control and line level inputs
in a 20-pin TSSOP package.

The CS53L32 is based on AX modulation allowing
infinite adjustment of the sample rate between 2
kHz and 100 kHz simply by changing the master
clock frequency.

The CS53L32 contains adjustable analog gain, a
2:1 input mux, and digital attenuation.

The CS53L32 operates from a +1.8 V to +3.3 V
supply. These features are ideal for portable MP3
players, MD recorders/players, digital camcorders,
PDAs, set-top boxes, and other portable systems
that require extremely low power consumption in a
minimum of space.

QEW

ADO/CS/DIV

RST I

| !

VA

CONTROL PORT

VD_IO
AIN_L1
LRCK [« ATTENUATOR| ADC | 4—-TGAIN
] - . AIN_L2
scLK d DIGITAL
™ 2 FILTERS AIN RL
rd ATTENUATOR ADC _
w — |y -
Sbout ) 0-96 dB GAIN
. T AIN_R2
} 4
GND vQ MCLK  FILT+ REF GND  CH_SELO  CH_SEL1
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Consumer/Professional Audio

Volume Control

Volume Control of 59—/
7P 77
L CS3310 68

Specification Table

. Dynamic Sample Power
Part Res(giltust)lon %d'\lg Range TTdDB;N Rate Arln}aolog Supply Package Comments
(dB) (kHz) V)
. +315dB gain/- 95.5 dB
CS3310 N/A N/A 116 -100 N/A Single-ended +5 16 SOIC attenuation, 0.5 db step

2000 Product Guide %CIRRUS LOGIC'
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CONSUMER/PROFESSIONAL AUDIO VOLUME CONTROL CS3310

68

CS3310

Stereo Digital Volume Control

B Complete digital volume control
— 2 independent channels
— Serial control
— 0.5 dB step size
W Wide adjustable range
— -95.5 dB attenuation
— +315 dB gain
W Low distortion and noise
— 0.001% THD+N
— 116 dB dynamic range
B Noise-free level transitions
B Channel-to-channel crosstalk better than
110 dB
W Ordering information (described on pg.198)
— CS3310-KP 16-Pin PDIP
— CS3310-KS 16-Pin SOIC

y 4 Y17 JZ J /M
N 4 L, YWy /i
' 4/ F 4 o 8// 4

The €S3310 is a complete stereo digital volume
control designed specifically for audio systems. It
features a 16-bit serial interface that controls two
independent, low-distortion audio channels.

The CS3310 includes an array of well-matched
resistors and a low-noise active output stage that is
capable of driving a 600 Q load. A total adjustable
range of 127 dB, in 0.5 dB steps, is achieved through
95.5 dB of attenuation and 315 dB of gain.

The  simple  3-wire interface provides
daisy-chaining of multiple CS3310’s for multi-channel
audio systems.

The device operates from +5 V supplies and has
an input/output voltage range of +3.75 V.

16

AINL

1l

14

AOUTL

MUX
——
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I\

Y= :

~<— MUTE

1.

15

AGNDL I
AGNDR

10

=

MUX

- ZCEN
2
CONTROL cs
REGISTER
16 3
SDATAI
<AF SERIAL TO 7
PARALLEL [——®9 SDATAO
REGISTER 6
/l/ s SCLK

AINR
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=P AOUTR
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Computer Audio
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Accelerators/Controllers

CS4281
CS4614
CS4624
CS4630

Codecs

@EWY— CS4200
@QEWY— CS4201

— CS4235
— CS4294
— CS4297A
— CS4298
L— CS4299




COMPUTER AUDIO SELECTION TABLE

70

Computer Audio

Selection Table

Product Selection Specifications Product
Converters
20-bit Stereo DAC, 18-bit Stereo ADC CS4200
Sample Rate Converter 20-bit Stereo DAC, 18-bit Stereo ADC CS4201
. 48 kHz 20-bit Quad DAC, 18-bit Quad ADC CS4294
AC 97 CODEC 20-bit Stereo DAC, 18-bit Stereo ADC CS4297A
48 kHz 20-bit Input, 18-bit Output Stereo and Modem CS4298
Sample Rate Converter 20-bit Stereo DAC, 18-bit Stereo ADC CS4299
Interface
PCl bus FM Synth CS4281
DSP
CS4614
PCI DSP Adds 2V Port, S/PDIF 1/O CS4624
Adds memory, faster speed CS4630

== CIRRUS LOGIC
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Computer Audio

Accelerators/Controllers

Accelerators/Controllers

@EW— CS4281

CS4614

QEW)— CS4624
@QEW'— CS4630

72
73
74
75

Specification Table

y 4 Y I1r7 JZ J/ /N
ARG O N ENN
' 4/ 7 J 4 8// 4

Part
Ccs4281 PCI Bus Legacy Compatibility 100 MQFP, 100 TQFP
CS4614 PCI Bus Direct Sound Acceleration 100 MQFP
CS4224 PCI Bus S/PDIF 1/0 and ZV Port 128 TQFP
CS4630 PCI Bus Faster, more memory Wake on ring 128 TQFP

2000 Product Guide
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COMPUTER AUDIO ACCELERATORS/CONTROLLERS (CS4281

72

CS4281

CrystalClear™ PCI Audio Interface

W Full DOS games compatibility via PC/PCI,
DDMA, and CrystalClear legacy support

B PCI version 2.1 Bus Master
W PC ’'98 and PC 99 compliance

Bl MPU-401 interface, FM synthesizer, and game
port

W Full duplex operation
Bl Hardware volume control

m Windows 95®, 98 (WDM), Windows NT® 4.0,
Windows NT 5.0 (WDM) Drivers

B Advanced power management (PPMI)

W Digital docking solution with AC ‘97 2.0 codec
W Support for multi-channel audio output

W Hardware sample rate converters

H Pin-compatible with CS4614 and CS4280-CM
W Ordering information (described on pg.198)

y 4 Y I7 J J /M
N 4 L, Wy /i
' 4/ 7 4 a8/ /] 4

The €S4281 is a PCI audio controller with
integrated legacy games support suitable for
desktop and notebook PC designs. When combined
with driver software and an AC 97 codec such as the
CS4297A, this device provides a complete high
quality audio solution. Legacy compatibility is
achieved via PC-PCI, DDMA, and CrystalClear
Legacy Support. The product includes an integrated
FM synthesizer and Plug-and-Play interface. In
addition, the CS4281 offers hardware volume control
and power management features. WDM drivers
provide support for Windows 98® and
Windows NT~. When used with the CS4297A, the
CS4281 is fully compliant with Microsoft's PC 98
and PC ‘99 audio requirements. In the 100-pin MQFP
package, the CS4281 is pin-compatible with the
CS4614 and CS4280-CM.

QEW

— CS4281-CM 100-Pin MQFP
— CS4281-CQ 100-Pin TQFP
X
z
DMA ENGINE MIXER SRC o
- - - j -
CONTROLLER %
INTERRUPT @
CONTROL ]
PCIBUS =——=| |\\rfnface | =

A

I/0 REGISTER ARRAY

f
'

MIDI & JOYSTICK
UPPOR

PLL & CLOCK
CONTROL
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CS4614

SoundFusion® PCI Audio Accelerator

B 255 MIP SLIMDO DSP architecture
W DirectX[ 5.0 3D-positional audio

W Fat labs approved 64-voice wavetable
synthesis with effects

B NetMeetingd AEC hardware acceleration

W High-quality hardware sample rate conversion
(90+ dB dynamic range)

W PC/PCI legacy support

Bl DDMA legacy support

W Crystal” legacy support (CCLS)
W PCI 2.1-compliant PClI interface

B 96-stream DMA interface with hardware
scatter/gather support

W PCIl power management (DO through D3 hot),
APM 1.2, and ACPI 1.0 support

W AC '97 2.0 link codec interface

H Directinput0 joystick interface

H MPU-401 MIDI input/output interface

W 3.3 V power supply (5 V tolerant 1/0)

W Ordering information (described on pg.198)

y 4 yYI17 JZ J /M
N 4 L, Yy /i
' 4 /7 4 a8/ / 4

The cs4614 is a high-performance pin-
compatible upgrade to the 100-pin CS4610/CS4611
PCl audio accelerators. With the added legacy
compatibility modes, the CS4614 enables real mode,
DOS-compatible, PCl-only audio subsystems. The
CS4614, with application and driver software,
provides a complete system solution for hardware
acceleration of  Windows’95  DirectSound”,
DirectSound3D", Directinput, and wavetable
synthesis. WDM drivers provide support for both
Windows '98 and Windows NT 5.0.

The CS4614 is based on the Crystal SP (Stream
Processor) DSP core. The SP core is optimized for
digital audio processing and is powerful enough to
handle complex signal processing tasks, such as
3D-positional audio. The SP core is supported by a
bus mastering PCI interface and built-in dedicated
DMA engine with hardware scatter-gather support.
These functions ensure extremely efficient transfer
of audio data streams to and from host-based
memory buffers, thus minimizing host CPU loading.

The all-digital CS4614 supports a variety of audio
I/O configurations including a direct connection to
the Crystal CS4297 AC '97 codec. PC/PCI, DDMA,

— CS4614-CM 100-Pin MQFP and Crystal legacy support provide PCl-only legacy
games compatibility.
96-STREAM
PARAMETER ,
DMA CONTROLLER RAM « > |£$E§JZ/§£E
“™| WITHHARDWARE [~
SCATTER/GATHER SAMPLE
RAM
PC/PCI AND
PCI CCLS LEGACY PROGRAM SLIMD > GPIO
INTERFACE | RAM SP CORE
MPU-401 PRggl\RﬂAM
MIDI INTERFACE
COEFFICIENT <«—>{ PLLCLOCK
JovsTIcK ROM
‘ INTERFACE
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COMPUTER AUDIO ACCELERATORS/CONTROLLERS CS4624

74

CS4624

CrystalClear™ SoundFusion® PCI Audio Accelerator

B 255 MIPs SLIMD DSP architecture
B DirectSound 3D® positional audio
m EAX" and A3D" positional standards

B Unlimited-voice wavetable synthesis with
effects including DLS support

B Acoustic echo cancellation hardware
acceleration for net meeting

W 10-band graphic equalization

W 4-channel output capability

W High quality hardware sample rate conversion
(90+ dB dynamic range)

W PC/PCI legacy support

W DDMA legacy support

H CrystalClear Legacy Support (CCLS)

W PCI 2.1 compliant PCI interface

Bl 96-stream DMA interface with hardware
scatter/gather support

W PCIl power management (DO through D3 Hot),
APM 1.2, and ACPI 1.0 support

B AC ‘97 2.1 link codec interface

W Secondary AC ‘97 1.0/2.1 link codec interface
for multi-channel and digital docking support

W Asynchronous digital serial interface (ZV Port)

W S/PDIF digital input and output interfaces
supporting both PCM and AC3 encoded 5.1
channel formats

H MPU-401 MIDI input/output interface

W 3.3 V power supply (5 V tolerant I/0)

W PC 99 compliant

W Ordering information (described on pg.198)

y 4 yYI17 JZ J /M
I 4 L, Wy /i
' 4/ 7 4 a8/ /] 4

The €S4624 is a high performance 128-pin PCI

audio accelerator. With the added legacy
compatibility modes, the CS4624 enables real mode
DOS  compatibility  within ~ PCl-only  audio

subsystems. This device, combined with application
and driver software, provides a complete system
solution for hardware acceleration of Windows 95%
DirectSound®, DirectSound3D, Directinput™, and
Wavetable Synthesis. WDM drivers provide support
for both Windows 98 and Windows NT 5.0.

The CS4624 is based on the Cirrus Logic
CrystalClear Stream Processor (SP) DSP core. The
SP core is optimized for digital audio processing, and
is powerful enough to handle complex signal
processing tasks with ease. The SP core is
supported by a bus mastering PCI interface and a
built-in dedicated DMA engine with hardware
scatter-gather support. These support functions
ensure extremely efficient transfer of audio data
streams to and from host-based memory buffers,
providing a system solution with maximum
performance and minimal host CPU loading.

The all-digital CS4624 supports a variety of audio
I/O configurations including direct connection to the
CrystalClear CS4297A AC ‘97 Codec. A secondary
AC ‘97 2.0 interface provides support for
multi-channel and digital docking solutions. Added
extended /O supports DAA control for modem
applications.

Consumer Digital input and output (S/PDIF)
interfaces support both PCM and compressed 5.1
digital data formats.

PC/PCI, DDMA, and CrystalClear Legacy support
provide PCl-only legacy games compatibility.

o o @
96-STREAM
PARAMETER ,
DMA CONTROLLER | _ RAM - I£$E§7F§£E
“™  WITHHARDWARE |
SCATTER/IGATHER SAMPLE
RAM
PC/PCI AND
PCI CCLS LEGACY PROGRAM SLIMD  |<e—> GPIO
INTERFACE |_ - RAM SP CORE
MPU-401 PRgg;AM
MIDI INTERFACE
COEFFICIENT » PLL CLOCK
JOYSTICK ROM
INTERFACE
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CS4630

CrystalClear™ SoundFusion® PCI Audio Accelerator

W 420 MIPs SLIMD" DSP architecture with
increased internal memory for greater
performance

Bl Hardware acceleration for Microsoft
DirectSound" and DirectSound3D" Positional
Audio

B Sensaura™ 3-D, 2- or 4-channel audio

B EAX™ 1.0 enhanced environmental audio
standard

H Unlimited-voice wavetable synthesis with
effects including DLS support

B Acoustic echo cancellation hardware
acceleration for NetMeeting”

W 10-band graphic equalization

W High quality hardware sample rate conversion
(90+ dB dynamic range)

W PC/PCI, DDMA, and CrystalClear Legacy
Support (CCLSY)

W PCI 2.1 compliant PClI interface

W Full-duplex, 128-stream DMA interface with
hardware scatter/gather support

W PCl power management (DO through D3.4q),
APM 1.2, and ACPI 1.0

W Power Management Event (PME#) generation
within DO-D3.q

B Dual AC ‘97 2.1 codec interface
B Asynchronous digital serial interface (ZV Port)

W S/PDIF digital input and output support for
PCM and AC3 encoded 5.1 channel formats

W Directinput" joystick and MPU-401 MIDI in/out
W 3.3V / 2.5V power supply (5 V tolerant I/0)

y 4 yYI17 JZ J /M
N 4 L, Yy /i
' 4 /7 4 a8/ / 4

W PC 98 and PC 99 compliant
W Ordering information (described on pg.198)
— CS4630-CM 128-Pin MQFP

The CcS4630is a high performance upgrade to the
CS4624 PCl audio accelerator. With support for
legacy compatibility modes, the CS4630 enables real
mode DOS compatibility within PCl-only audio
subsystems. This device, combined with application
and driver software, provides a complete system
solution for hardware acceleration of Microsoft’s
DirectSound, DirectSound3D, Directlnput, and
Wavetable Synthesis. WDM drivers provide support
for both Windows 98" and Windows 2000".

The CS4630 is based on the Cirrus Logic
CrystalClear™ Stream Processor (SP) DSP core. The
SP core is optimized for digital audio processing, and
is powerful enough to handle complex signal
processing tasks such as Sensaura 3D, 4-channel
output, and hardware wavetable synthesis. The SP
core is supported by a bus mastering PCI interface
and a built-in dedicated DMA engine with hardware
scatter-gather support. These support functions
ensure extremely efficient transfer of audio data
streams to and from host-based memory buffers,
providing a system solution with maximum
performance and minimal host CPU loading.

QEW

128-STREAM PARAMETER DUAL CODEC
DMA CONTROLLER RAM AC'97 2.1
[ -
WITH HARDWARE INTERFACE
SCATTER/GATHER SAMPLE —
RAM <[ EcPO ]
oLS LEGAC
— S/DPIF IN
PCI CCLS LEGACY PROGRAM SLIMD
INTERFACE RAM SP CORE SIDPIF OUT
MPU-401 PROGRAM ZV PORT
i ROM
MIDI INTERFACE
COEFFICIENT ASYNC. SERIAL
JOYSTICK ROM PORT INTERFACE
>
INTERFACE
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COMPUTER AUDIO CODECS

Computer Audio

y 4 yI17 /7 /7 /&
Codecs ' 4 2 V7 /1
' 477 7 77 4
@EW— CS4200 77
@EW)— CS4201 78
CS4235 79
CS4294 80
CS4297A 81
@EW— CS4298 82
CS4299 83
Specification Table
Part Bus Converters Output Feature Package
CS4200 AC ‘97 20-Bit Quad DAC 18-Bit Stereo ADC S/PDIF, Headphone Amp 48 TQFP
cs4201 AC 97 20-Bit Quad DAC 18-Bit Stereo ADC S/PDIF Headphone Amp Sacrgryla\llt-:érlil;te 48 TQFP
CS4235 ISA 16-Bit DAC and ADC 100 TQFP
CS4294 AC 97 20-Bit Quad DAC 18-Bit Stereo ADC 4 Channel 48 TQFP
CS4297A AC ‘97 20-Bit Stereo DAC 18-Bit Stereo ADC S/IPDIF 48 TQFP
AMC ‘97 20-Bit Input 18-Bit Output S/PDIF 64 TQFP
CS4298 Stereo and Modem
AC ‘97 20-Bit Stereo DAC 18-Bit Stereo ADC S/PDIF Sample Rate 48 TQFP
CS4299 Converter
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CS4200

CrystalClear™ Audio Codec 97 With Headphone Amplifier

W Integrated High-Performance Headphone
Amplifier

H On-board PLL for use With External Clock
Sources

B Sample Rate Converters

W S/PDIF Digital Audio Output

W AC ’'97 2.1 Compatible

W Industry Leading Mixed Signal Technology

W 20-bit Stereo Digital to Analog Converters and
18-bit Stereo Analog to Digital Converters

W Four Analog Line-level Stereo Inputs for
Connection from LINE IN, CD, VIDEO, and AUX

B Two Analog Line-level Mono Inputs for Modem
Subsystem and Internal PC Beeper

H Dual Microphone Inputs

W High Quality Pseudo Differential CD Input
W Separate Stereo Line-level Output

W Extensive Power Management Support

Bl Meets or Exceeds Microsoft’s PC 99 Audio
Performance Requirements

W CrystalClear 3D Stereo Enhancement
W Ordering information (described on pg.198)

y 4 yYI17 JZ J /M
I 4 L, Wy /i
' 4/ 7 4 a8/ /] 4

The €S4200 is an AC 97 2.1 compatible stereo
audio codec designed for PC multimedia systems.
Using the industry-leading CrystalClear Az and mixed
signal technology, the CS4200 paves the way for
PC 98 and PC 99-compliant desktop, portable, and
entertainment PCs, where high-quality audio is
required.

The CS4200, when coupled with a PCI audio
accelerator or core logic supporting the AC ‘97
interface, implements a cost-effective, superior
quality, audio solution. The CS4200 surpasses audio
quality standards such as PC98, PC99, and
AC ‘97 2.1

QEW

— CS4200-KQ 48-Pin TQFP
— CS4200-JQ 48-Pin TQFP
AC-LINK AND AC '97 ANALOG INPUT MUX
REGISTERS AND OUTPUT MIXER
PWR - LINE
TEST| | viaT - cb
- AUX
SYNC > ADC INPUT ~ VIDEO
‘ 18 BITS MUX
BIT_CLK —= PCM_DATA
SDATA_OUT > AC- - MIC1
LINK < MiG2
SDATA_IN GAIN / MUTE CONTROLS
RESET# INPUT
MIXER / MUX SELECTS
> MIXER PHONE
1DO# > - PC_BEEP
AC 97 3D STEREO -
ID1# REGISTERS ENHANCEMENT
OUTPUT
t MIXER
PCM_DATA DAC LINE_OUT
GPIOO/LRCLK ™| 20B7s > ALT_LINE_OUT
GPIO1/SDOUT = - GPIO, SIPDIF > MONO_OUT
EAPD/SCLK e SERIAL DATA PORT
SPDO/SDO2 e
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COMPUTER AUDIO CODECs CS4201

78

CS4201

CrystalClear™ Audio Codec '97 With Headphone Amplifier

W Integrated high-performance headphone
amplifier

H On-board PLL for use with external clock
sources

W Sample rate converters

W S/PDIF digital audio output

Hl AC ’97 2.1 compatible

W Industry leading mixed signal technology

W 20-bit stereo digital to analog converters and
18-bit stereo analog to digital converters

H Four analog line-level stereo inputs for
connection from LINE IN, CD, VIDEO, and AUX

B Two analog line-level mono inputs for modem
subsystem and internal PC beeper

W Dual microphone inputs

W High quality pseudo differential CD input
W Separate stereo line-level output

H Extensive power management support

B Meets or exceeds Microsoft’s PC 99 audio
performance requirements

H CrystalClear 3D stereo enhancement
W Ordering information (described on pg.198)

y 4 yYI17 JZ J /M
N 4 L YWy /i
' 417 4 a8/ / 4

The €S4201 is an AC '97 2.1 compatible stereo
audio codec designed for PC multimedia systems.
Using the industry leading CrystalClear AX and
mixed signal technology, the CS4201 paves the way
for PC 98 and PC 99-compliant desktop, portable,
and entertainment PCs, where high-quality audio is
required.

The CS4201, when coupled with a PCIl audio
accelerator or core logic supporting the AC ‘97
interface, implements a cost-effective, superior
quality, audio solution. The CS4201 surpasses audio
quality standards such as PC98, PC99, and
AC ‘97 2.1

— CS4201-KQ 48-Pin TQFP
— CS4201-JQ 48-Pin TQFP
AC-LINK AND AC 97 ANALOG INPUT MUX
REGISTERS AND OUTPUT MIXER
PWR| - LINE
MeT PCM_DATA B o
- SRC | | - AUX
SYNC - ADC INPUT Bl VIDEO
18 BITS
BIT CLK —e MUX
SDATA_OUT > AC- - MIC1
_ LINK - MIC2
SDATA_IN B GAIN / MUTE CONTROLS _
RESET# > INPUT
MIXER / MUX SELECTS
= MIXER < PHONE
IDO# > -
AC 97 3D STEREO PC_BEEP
ID1# > | REGISTERS ENHANCEMENT
OUTPUT
# MIXER
PCM_DATA > LINE_OUT
= - DAC |
GPIOO/LRCLK »| SRC 20 BITS @ > ALT_LINE_OUT
GPIO1/SDOUT GPIO, SIPDIF > MONO_OUT

EAPD/SCLK SERIAL DATA PORT

SPDO/SDO2

A A A
Y
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CS4235

Low-Cost ISA Audio System

W Compatible with Sound Blaster”, Sound
Blaster Prod, and Windows Sound System0

B Advanced MPC3-compliant input and output
mixer

B Enhanced stereo full-duplex operation

W Dual type-F DMA support

W Integrated Crystal” 3D stereo enhancement

W Industry-leading AX data converters
(86 dB FS A)

W Internal default plug-and-play resources

W CS9236 wavetable interface

W CS4236B/CS4237B/CS4238B
register-compatible

W Ordering information (described on pg.198)

y 4 yYI17 JZ J /M
N 4 L, Yy /i
' 4 /7 4 a8/ / 4

The CS4235 is a single-chip multimedia audio
system that is pin-compatible to the CS423XB for
many designs. The product includes an integrated
FM synthesizer and plug-and-play interface. In
addition, the CS4235 includes hardware master
volume control pins as well as extensive power
management and 3D sound technology. The CS4235
is compatible with the Microsoft Windows Sound
System standard and runs software written to the
Sound Blaster and Sound Blaster Pro interfaces. The
CS4235 is fully compliant with Microsoft’s PC 97 and
PC 98 audio requirements.

— CS4235-JQ 100-Pin TQFP
— CS4235-KQ 100-Pin TQFP
XTALI XTALO  VREF
[ oscitator | [ VREF | INPUT
MIXER
ISA - STEREO - — GAIN D L/RAUX1
SD[7:0] g~»| INTERFACE i /L*
sA[11:0] ¢~ PLUG AND
ord—l| "pLav [CANTZ i
oW Q—> CODEC
AEN Q—>| R/EG
VE
) MIC
I0CHRDY 0= || ConmiG |
IRQIA:G] Q=— o | FIFO | »[ STEREO
IRO »| DACI
PRAIA:C] DA ATTN |<—0 MIN
DACKIAC] ¢ ouTPUT
MIXER
DECODE FM
LoGIC SYNTHESIZER STEREO r»— 3D
l 1»—»' DAC2 |- ENHANCEMENT [ | AT‘TN L/ROUT
. ? o .
i ' , ! o _
MPU-401 Up
_ CD-ROM OR ANALOG 59236 wss HARDWARE
(?:AE)[_lRSC.)l’% | UPPER ADDRESS || [J0YSTICK || \Soatary || WAVETABLE || Ynit SBPRO oM || voLume DOWN
BITS LoGIC INTERFACE || frs | | REGISTER CONTROL MUTE

BRESET JOYSTICK SERIAL PORT
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COMPUTER AUDIO CODECs CS4294
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CS4294

SoundFusion® 4-Channel Audio Codec ‘97

W AC ‘97 2.0 compliant

W 20-bit quad output and 18-bit dual stereo input
codec with fixed 48 kHz sampling rate

W Dedicated ADC for enhanced digital clocking

W Three analog line level stereo inputs for
connection from LINE IN, CD, and AUX

W High quality pseudo-differential CD input

W Dual stereo line level output with independent
6-bit volume control

W 6 general-purpose I/0 pins

B Meets or exceeds Microsoft” PC 98 and PC 99
audio performance requirements

W CrystalClear™ Stereo Enhancement
W Ordering information (described on pg.198)

y 4 yYI17 JZ J /M
N 4 L YWy /i
' 417 4 a8/ / 4

The CS4294 is an AC ‘97 compliant Audio Codec
designed for PC multimedia systems. Using the
industry-leading CrystalClear AZ and mixed signal
technology, the CS4294 is ideal for PC 98-compliant
desktop, notebook, and entertainment PCs, where
high-quality audio features are required.

The CS4294 offers four channels of D/A and A/D
conversion along with analog mixing and stereo
enhancement processing. For multi-channel audio
systems, the CS4294 can provide four audio
channels. The CS4294 provides an enhanced digital
docking mode for portable applications by providing a
dedicated ADC capture path from the analog input
mixer.

— CS4294-KQ 48-Pin TQFP
— CS4294-3Q 48-Pin TQFP
SDATA_OUT© 0 SDATA_IN
SYNC©O <>0 BIT_CLK
RESET#© AC-LINK INTERFACE <>0 GPIO
MODE CONTROL © 6
3 <
»| MUX
» INPUT VO MUTE ADC
ADC
MIXER /
MONO DAC
TO 2
STEREO D/A CONVERTERS
AUX_INO > VO MUTE SECONDARY
2
VOl MUTE gﬂ?gﬁ? }—\7—0 ALT_LINE_OUT
cpbo > VO MUTE 2 2
2 v VOLUME
>_+ ALTERNATE
LINE_INO > VOl MUTE b3 \|
— o BUFFER
2 2 / ) VOl MUTE OUTPUT }—\7—0 LINE_OUT
MIC1 O »{ +20 DB [~ VO] MUTE MIXER VOLUME
INPUT MASTER
STEREO
> DAC VOl MUTE ANALOG
PCM_OUT
CONVERTERS
PRIMARY D/A 2
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CS4297A

CrystalClear™ SoundFusion® Audio Codec '97

W AC 97 2.1 compatible
W Industry-leading mixed signal technology

W 20-bit stereo digital-to-analog converter and
18-bit stereo analog-to-digital converter

W Four analog line-level stereo inputs for
connection from LINE IN, CD, VIDEO, and AUX

W Two analog line-level mono inputs for modem
subsystem and internal PC beeper

Bl Mono microphone input switchable from two
external sources

W High quality pseudo differential CD input

W Dual stereo line-level outputs

B Extensive power management support

B Meets or exceeds Microsoft's” PC 98 and PC 99
audio performance requirements

H CrystalClear 3D stereo enhancement

W S/PDIF digital audio output

W Ordering information (described on pg.198)
— CS4297A-KQ 48-Pin TQFP
— CS4297A-JQ 48-Pin TQFP

y 4 Y17 JZ J /M
N 4 L, YWy /i
' 4/ F 4 o 8// 4

The CS4297A is an AC '97 2.1 compatible stereo
audio codec designed for PC multimedia systems.
Using the industry-leading CrystalClear Az and mixed
signal technology, the CS4297A paves the way for
PC 98- and PC 99-compliant desktop, portable, and
entertainment PCs, where high-quality audio is
required.

The CS4297A, when coupled with a PCI audio
accelerator or core logic supporting the AC ‘97
interface, implements a cost-effective, superior
quality, audio solution. The CS4297A surpasses
audio quality standards such as PC 98, PC 99, and
AC ‘97 2.1.

AC-LINK AND AC '97
REGISTERS

PWR
MGT

ANALOG INPUT MUX
AND OUTPUT MIXER

LINE

A A

AUX
VIDEO

SYNC >
BIT_CLK == ADC INPUT
SDATA_OUT > AC- < 18 BITS MUX < MICL
- LINK PCM_DATA MIC2
SDATA_IN ==
RESET# > GAIN / MUTE CONTROLS

AC 97
REGISTERS

MIXER / MUX SELECTS

> B PHONE
PC_BEEP

OUTPUT

. DAC LINE_OUT

SPDIF PCM_DATA

ALT_LINE_OUT
> MONO_OUT

20 BITS

@g
x
m
py
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COMPUTER AUDIO CODECs C$S4298
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CS4298

SoundFusion® Audio/Modem Codec 97 (AMC’97)

W AC ‘97 2.0 compatible

H 20-bit stereo output and 18-bit stereo input
codec with fixed 48 kHz sampling rate

W 20-bit output and 18-bit input dual modem
AFE with fixed 48 kHz sampling rate

W Dedicated ADC for handset or speakerphone

H Four analog line-level stereo inputs for
connection from LINE IN, CD, VIDEO, and AUX

W High quality pseudo-differential CD input

W Dual stereo line level output with independent
6-bit volume control

W 10 general purpose I/0 pins for modem DAA
controls

W |IEC-958 digital output (S/PDIF)

B Meets or exceeds Microsoft's” PC 98 and PC 99
audio performance requirements

H CrystalClear™ 3D stereo enhancement

W Ordering information (described on pg.198)
— CS4298-KQ 64-Pin TQFP
— CS4298-JQ 64-Pin TQFP

y 4 yYI17 JZ J /M
I 4 L, Wy /i
' 4/ 7 4 a8/ /] 4

The (€S4298 is an AC‘97 compatible
Audio/Modem Codec designed for PC multimedia
systems. Using the industry-leading CrystalClear™
A and mixed signal technology, the CS4298 is ideal
for PC 98-compliant desktop, notebook, and
entertainment PCs, where high-quality audio and
modem features are required.The CS4298 offers four
channels of D/A and A/D conversion along with
analog mixing and 3D processing. For multichannel
audio systems, the CS4298 can provide four audio
channels. For combined audio/modem systems, the
CS4298 can provide a modem AFE, voice codec, and
stereo audio codec.

MAIN D/A
CONVERTERS

PCM_OUT
——»| DAC
MICL T

P o#~ +20 DB
MIC2 §—

PCM OUT

MIC SELECT

LINE

CD

VIDEO

STEREO TO

MONO MIXER
MUTE

MASTER
VOLUME

D

ALTERNATE
VOLUME
OUTPUT
D— > { ALT LINE_OUT

-

2

¢ LINE_OUT

STEREO
OUTPUT
MIXER

Yvvyy {Y

MAIN ADC GAIN
MUX
INPUT MUTE ADC
ADC

SDATA_OUT
SYNC

SDATA_IN

RESET: AC-LINK INTERFACE BIT_CLK

MODE CONTROL Ay

GPIO

10

3 >
MRX+
(LOOPBACK) MTX+ —3>|

(LOOPBACK) MTX- —>|
VREF — 9|

(LOOPBACK) HTX+ —8>|

(LOOPBACK) HTX- — 9|
VREF

- J' MTX+
(CLASS AB

IDIF Oy

+

MTX-

-+ HTX+
CLASS AB

DIF OU

+ P HTX-
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CS4299

CrystalClear™ SoundFusion® Audio Codec '97

W AC 97 2.1 compatible
W Industry leading mixed signal technology

W 20-bit Stereo digital-to-analog converter and
18-bit stereo analog-to-digital converter

W Four analog line-level stereo inputs for
connection from LINE IN, CD, VIDEO, and AUX

W Two analog line-level mono inputs for modem
subsystem and internal PC beeper

Bl Mono microphone input switchable from two
external sources

W High quality pseudo differential CD input
W Dual stereo line-level outputs
W Extensive power management support

W Meets or exceeds Microsoft’s” PC 98 and PC 99
audio performance requirements

H CrystalClear 3D stereo enhancement
W S/PDIF digital audio output
W Ordering information (described on pg.198)

y 4 yYI17 JZ J /M
N 4 L YWy /i
' 417 4 a8/ / 4

The €S4299 is an AC ’97 2.1 compatible stereo
audio codec designed for PC multimedia systems.
Using the industry-leading CrystalClear Az and mixed
signal technology, the CS4299 paves the way for
PC 98 and PC 99-compliant desktop, portable, and
entertainment PCs, where high-quality audio is
required.

The CS4299, when coupled with a PCI audio
accelerator or core logic supporting the AC ‘97
interface, implements a cost-effective, superior
quality, audio solution. The CS4299 surpasses audio
quality standards such as PC98, PC99, and
AC ‘97 2.1.

— CS4299-KQ 48-Pin TQFP
— CS4299-JQ 48-Pin TQFP
AC-LINK AND AC 97 ANALOG INPUT MUX
REGISTERS AND OUTPUT MIXER
PWR - LINE
MGT cb
- AUX
SYNC - VIDEO
BIT_CLK ADC INPUT
SDATA_OUT > AC- - SRC 18 BITS MUX | | MIC1
- LINK PCM_DATA D ico
SDATA_IN
RESET# > GAIN / MUTE CONTROLS
> < PHONE
MIXER / MUX SELECTS < PC BEEP
AC 97
REGISTERS OUTPUT
MIXER
SR _ DAC > LINE_OUT
- SPDIF PCM_DATA 20 BITS > ALT_LINE_OUT
MONO_OUT
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CL-PS6700

Low-Power PC Card Controller for the CL-PS7111and EP7211

W Direct interface to CL-PS6700 low-power
microcontroller

— Custom multiplexed address/data bus for low pin
count

— Supports 13- and 18-MHz operating frequencies
W Fully compatible with PC Card (PCMCIA)
Release 2.01 specification

l One or two CL-PS6700s per system
Bl Low-power states
W Operating (25 mW, typical)
B |dle mode
W Standby (virtually zero power drain)
W Support for PC Card hot insertion and removal
B Read and write buffers
W Support for 3.3 Vand 5V PC Cards
B Endian conversion
W Supports the following PC Cards:
— Memory-only card: flash, EPROM, or SRAM
— 1/O card: modem and communications
— Cards configured as both 1/0 and memory
— DMA-capable cards (through software emulation)
W Ordering information

The CL-PS6700 connects directly to a PC Card
(PCMCIA) Release 2.01 socket and has a custom
interface to the CL-PS7111 microcontroller. The
CL-PS7111 can support up to two CL-PS6700
devices, allowing up to two PC Card sockets per
system. Addresses and data are passed to the
CL-PS6700 through 16 bits of the 32-bit data bus
(D[15:0)).

The PC Card socket is effectively isolated by the
CL-PS6700. Except for power and ground pins, the
pins on the socket only connect to the rest of the
system through the CL-PS6700.

CL-PS7111-to-CL-PS6700 Interface

The PC Card interface requires a 26-bit address
bus and a 16-bit data bus. The interface between the
CL-PS6700 and CL-PS7111 consists of a 16-bit bus
that carries the address and data information, as well
as several control signals. This bus defines a
two-clock address phase while the 26-bit PC Card
address and 6 control bits are transferred, and a one-
or two-clock data phase while one or four bytes of
data are transferred. The data phase for reads can be
deferred (for example, for a DMA access to the
frame buffer of the CL-PS7111).

5V 3VVPP

POWER |-—cC
MODULE | | VPP

PCTL[2:0]

Yy

— CL-PS6700-VC-A 100-Pin VQFP
SYS_RES_L
RESET_L

EXPCLK PCLK |

NCS[4] PCE_L ‘
WRITE PTYPE S
5
b 2
= PB[0] PRDY I
N~ < x
0 w
& S
] _ NEINTN PIRQ_L 3
O - a
Q
GPIO PSLEEP L |~

_ D[15:0] MD[15:0] |

CL-PS6700

PCM_VS[2:1]
PCM_CD[2:1]
PCM_BVD[2:1]
PCM_WP
PCM_RDY
PCM_WAIT
PCM_RESET
PCM_CE[2:1]
PCM_REG L
PCM_OE_L
PCM_WE_L
PCM_IORD_L
PCM_IOWR_L
PCM_A[25:0]

Y

AAAAA)

V5V-O

PC CARD
SOCKET

1/10 POWER

YYYYYYYY

PCM_D[15:0]

Y
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CL-PS7111

Ultra-Low-Power System-on-chipwith LCD Controller

B Performance matching 33 MHz Intel"
486-based PC
— More than 5 times the performance of the
Motorola “DragonBall” (MC68328)
W Ultra low power
— Designed for applications that require long

battery life while using standard AA/AAA
batteries or rechargeable cells

— Average 45 mW/66 mW in Normal Operation
(2.7 VI3.3 V, 13 MHz/18.432 MHz)

— Average 15 mW in Idle state (clock to the CPU
stopped, everything else running)

— Average 50 uW in Standby state (real-time clock
on, everything else stopped)

B LCD controller

— Interfaces directly to a single-scan panel mono-
chrome LCD

B ARM710A microprocessor
— ARM7 CPU
— 8 Kbytes of four-way set-associative cache

— MMU with 64-entry TLB (transition look-aside
buffer)

Bl DRAM controller
— Supports both 16- and 32-bit-wide DRAMs

W 2 Kbytes of on-chip SRAM for fast program
execution or as a frame buffer

13-MHz INPUT 5

>
~
K4
| W POWERED

B On-chip for manufacturing support boot ROM
B Two synchronous serial interfaces
W 27-bit general-purpose 1/0
B Two UARTSs (16550 type)
H SIR (up to 115.2 kbps) infrared encoder
W DC-to-DC converter interface
B Two-timer counters
W Ordering information
— CL-PS7111-CV-A 208-Pin LQFP
— CL-PS7111-CV-A 256-Ball PBGA

The CL-PS7111 is designed for ultra-low-power
applications such as organizers/PDAs, two-way
pagers, smart cellular phones, and industrial
hand-held information appliances. The core-logic
functionality of the device is built around an
ARM710A microprocessor with 8 Kbytes of four-way
set-associative unified cache.

At 18.432 MHz (for 3.3V operation), the
CL-PS7111 delivers roughly the same level of
performance offered by a 33 MHz Intel, 486-based
PC. Simply adding desired memory and peripherals
to the highly integrated CLPS7111 completes a
low-power device system board. All the interface
logic is integrated on chip.

T 18.432-MHZ INTERNAL DATA BUS
3.6864 MHz —— ! PLL ~«}>» D0-D31
B ARM710A
32,768 KHz 22.768-KHZ MEMORY CONTROL BLOCK
% OSCILLATOR | ARM7 CL-PS6700
B CPU CORE INTEC. - » PB[0-1], CS[4-5]
POR, RUN, RESET,
WAKEUP<—p-| STATE CONTROL EXPCLK, WORD,
8-KBYTE EXPANSION _ _ CS[0-3], EXPRDY,
BATOK, EXTPWR POWER H  CACHE CONTROL WRITE
PWRFL, BATCHG— | MANAGEMENT  |—
DRAM MOE, MWE,
MMU CONTROLLER > RAS[0-1], CAS[0-3]
EINT[1-3], FIQ, INTERRUPT |1
MEDCHG CONTROLLER
WRITE - [T1 | |\rerNAL ADDRESS BUS L]
4 BUFFER [T ] ||, Al-27,
RTC DRA[0-12]
PORTS A, B, D (8-BIT) LCD DMA
PORT E (3-BIT)
KEYBD DRIVERS (0-7)<—~ GPIO TIMER
BUZZER DRIVE COUNTERS (2) b
DC TODC | PWM T CONTROLLER | » LCD DRIVE
ADCCLK, ADCIN,
ADCOUT, SMPCLK, <—¥ SSI1 (ADC) ON-CHIP
BOOTROM || ¥
> PHOTODIODE
ASYNC
SSICLK, SSITXFR, ’ EPB BRIDGE ‘ L > INTERFACE 1
SSITXDA, SSIRXDA, |, [ copec
SSIRSFR EPB BUS I _ ASYNC
INTERFACE 2
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EP7211

High-Performance Ultra-Low-Power
System-on-Chip with LCD Controller

B Dynamically programmable clock speeds of
18, 36, 49, and 74 MHz at 2.5 V

W Performance matching 100-MHz Intel"
Pentium-based PC
W Socket and register compatible with CL-PS7111
W Ultra-low-power
B LCD controller
B ARM720T processor
— ARM7TDMI CPU with Thumb® code support
— 8 kbytes of four-way set-associative cache

— MMU with 64-entry TLB (transition look aside
buffer)

— Write buffer
— Windows" CE enabled
H DRAM controller
— Supports both 16- and 32-bit-wide DRAMs
H 38,400 bytes of on-chip SRAM
W Four synchronous serial interfaces
W 27 bits of general-purpose I/0
Bl Two UARTSs (16550 type)
H SIR (up to 115.2 kbps) infrared encoder

13-MHZ INPUT

<o~
nMaverick: Ll

l| @ POWERED

B Two timer counters

W Support for up to two ultra-low-power
CL-PS6700 PC Card controllers

B JTAG boundary scan and Embedded ICE
support

W Ordering information (described on pg.198)
— EP7211-CV-D 208-Pin LQFP
— EP7211-CB-D 256-Ball PBGA

The EP7211 is designed for ultra-low-power
applications such as organizers/PDAs, two-way
pagers, smart cellular phones, and industrial
hand-held information appliances. Its core operates
at only 2.5V, while its /O has an operating range of
2.5V-3.3V. Simply adding desired memory and
peripherals to the highly integrated EP7211
completes a low-power system solution. All
necessary interface logic is integrated on-chip.

B INTERNAL DATA BUS
3.6864 MHZ — PLL > D0-D31
B ARM720T
32768 KHZ 22.768-KHZ MEMORY CONTROLLER
—E: OSCILLATOR ARM7TDMI
|| CL-PS6700 - » PB[0-1], CS[4-5]
CPU CORE INTFC
NPOR, RUN, RESET, ’
WAKEUP STATE CONTROL EXPCLK, WORD, CS[0-3],
B KBYTE EXPANSION - _ EXPRDY, WRITE
M CONTROL
BATOK, EXTPWR POWER CACHE
PWRFL, BATCHG MANAGEMENT DRAM MOE, MWE,
MMU CONTROLLER > NRAS[0-1], NCAS[0-3]
EINT[1-3], FIQ, MED- INTERRUPT i
CHG CONTROLLER [ WRITE | [
L LS INTERNAL ADDRESS BUS A[0-27], DRA[0-12]
FLASHING LED DRIVE _ RTC 1
PORTS A, B, D (8-BIT) e emA
PORT E (3-BIT) ICE-JTAG | <) TEST AND DEVELOPMENT
KEYBD DRIVERS (0-7) GPIO TIMER
BUZZER DRIVE B COUNTERS (2)
LCD
DC-TO-DC < PWM 1 CONTROLLER | » LCDDRIVE
ON-CHIP BOOT |—|
ADCCLK, ADCIN, <—#-|  SSI1(ADO) ROM
ADCOUT, SMPCLK, ON-CHIP SRAM LED AND
ADCCS MULTIMEDIA | | 38,400 BYTES > PHOTODIODE
CODEC PORT
= ASYNC
SSICLK, SSITXER, Ssi2 ‘ EPB BRIDGE ‘ | » INTERFACE 1
SSITXDA, SSIRXDA, <> I ASYNG
SSIRSFR EPB BUS
CODEC UART2 > INTERFACE 2
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EP7212 s

[l @ POWERED

. . " ARM
High-Performance, Low-Power System-on-Chip MaverickK
B ARM720T processor W 27-bits of general purpose 1/0
— ARM7TDMI CPU with Thumb® code support B Two UARTS (16550 type)
— 8 K-bytes of four-way set-associative cache W Serial Infrared encoder (up to 115.2 kbps)
— Eﬂul\#gr)thh 64-entry TLB (transition look-aside B DC-to-DC converter interface (PWM)
__ Write buffer W Two timer counters
— Windows" CE enabled W Support for up to two ultra-low-power
m Dynamically programmable clock speeds of CL-PS6700 PC Card controllers
18, 36, 49, and 74 MHz at 2.5 V W JTAG boundary and Embedded ICE" support
W Performance matching 100-MHz Intel" W Ordering information (described on pg.198)
Pentium-based PC — EP7212-CV-D 208-Pin LQFP
W Ultra low-power — EP7212-CB-D 256-Ball PBGA
B Advanced audio decoder/decompression The EP7212 is designed for ultra-low-power
capability applications such as organizers/PDAs, two-way
— Allows for support of multiple audio pagers, smart cellular phones, or any vertical PDA
decompression algorithms device that features the added capability of digital
— Supports MPEG 1, 2, and 2.5 layer 3 audio audio decompression. Its core operates at only 2.5V,
decoding while its 1/0O has an operation range of 2.5 V-3.3 V.
— DAI (Digital Audio Interface) providing glueless The EP7212 integrates an interface to enable a direct
interface to low-power DACs, ADCs, and Codecs connection to many low-cost, low-power, high quality
B LCD controller audio converters. Simply adding desired memory

and peripherals to the highly integrated EP7212

W DRAM controller completes a low-power system solution.

— Supports both 16- and 32-bit-wide DRAMs
H 38,400 bytes of on-chip SRAM
W Synchronous serial interface

13-MHZ INPUT—»-,

T INTERNAL DATA BUS
3.6864 MHZ == PLL <> D[0:31]
B ARM720T
32768 KHZ =5 32.768-KHZ MEMORY CONTROLLER

T OSCILLATOR | ARM7TDMI
H CPU CORE — CL-PS6700 INTF PB[0:1], CS[4:5]

NPOR, RUN, RESET,
WAKELP STATE CONTROL
T exere [ Exavson L |~-{{= BXEGSl eone. esioa.
BATOK, EXTPWR POWER CACHE
PWRFL, BATCHG MANAGEMENT
MMU L { DRAM CNTRL _ MOE, MWE,
: NRAS[0:1] NCAS[0:3
EINTILSL FIQ, INTERRUPT [ (o] (03]
CONTROLLER | write
oWRITE  HH— INTERNAL ADDRESS Bud_| A[0:27]
™ DRA[0:12]
FLASHING LED DRIVE ] H Lcpbma

¢_, TEST AND DEVELOPMENT
BUZZER DRIVE

LcD
ON-CHIP BOOT ||
ADCCLK, ADCIN, ROM
ADCOUT, SMPCLK, < | SSIL(ADC)  |—— ON-CHIP SRAM

ADCCS 38,400 BYTES

PORTS A, B, D (8-BIT) TER
PORT E (3-BIT) GPIO —
KEYBD DRIVERS (0:7) ﬁ-— COUNTERS(2)

LED AND
[ PHOTODIODE

ASYNC
[ INTERFACE 1

ASYNC
UART2 “T™ INTERFACE 2

‘ EPB BRIDGE ‘

SSICLK, SSITXFR, SSITXDA,
SSIRXDA, SSIRSFR <]

EPB BUS I
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CL-PS7500FE

High-Performance System-on-Chip with CRT/LCD Controller

H Massively integrated system-on-chip

— High-speed CPU and all major system peripherals
incorporated

— Minimized need for external components
— Maximum design simplicity

B CRT/LCD controller

W 32-bit ARM710A microprocessor

W Hardware FPU

H DRAM controller

B ROM/FLASH memory control

B Two PS/2-style serial ports

W 16-bit PC-style 1/0 bus

W Serial CD-quality digital sound (32-bit) output

B Three-state power management

W Eight general-purpose I/0 lines

W Four analog comparators

W Available in 40 and 56 MHz speed grades

W 240-pin PQFP package

H Ordering information

— CL-PS7500FE-QC-C 240-Pin PQFP

| @ POWERED

ARM

The CL-PS7500FE is a massively integrated
general-purpose “‘system-on-chip” designed for a
wide range of control and communications
applications. Based on a low-power, high-speed
ARM® RISC CPU core, the CL-PS7500FE integrates
a powerful 50-MIPS processor, hardware floating
point unit, memory interfaces, and a full complement
of system peripherals onto a single component. This
integrated component greatly simplifies system
design for complex applications such as network
computers, screen phones, process control
systems, and instrumentation control.

Simply adding desired memory and peripherals to
the highly integrated CL-PS7500FE completes a
high-performance system board. All the interface
logic is integrated on-chip.

CPUCLK 5
‘ FLOATING POINT UNIT (FPU) I

| ARM7 }‘—{ 4KB CACHE l
WRITE BUFFER

VIDCLK —>

SNDCLK ——>|

MEMCLK ——>»

RESET <—>|

/

ARM710A
(4K CACHE)

D[31:0] <—»

DAC REF —>

EXTERNAL
CD-DAC (CS4333)

MUTE <—

DATA LATCH

SOUND
FIFO

TIMING <-—— | |

RBG MONITOR <—|

LCD PANEL <«——

>
VIDEO AND SOUND I/

SOUND
DIGITAL

——> A[28:0]
! ARBITRATION ‘ ——> 1/0 CHIP SELECTS
| — > PCMCIA XIP
I INTERRUPTS AND TIMERS ‘ |« > 10D[15:0]
‘ CONTROL l |l«—— INTERRUPTS
SERIAL
DATA PORT 1 ~1—_| /0 AND MEMORY
BUFFER
SERIAL
PORT 2
l<«<—>» SERIAL
CLOCK AND POWER [—— WAKEUP
| » 0SC CONTROL
VIDEO ‘ | CURSOR l «
FIFO FIFO S DA DRAM | » DRAM
1
vibeo |[ cursor || 8
PALETTE || PALETTE | |Z DECODE SRAM I/F —> CS
VUX 2 l«—— ANALOG
s
—— — = 1/0 CONTROL 4X AID OP[7:0]
DACS l l
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EP7209

High-Performance Ultra-Low-Power
System-on-Chip with LCD Controller

B Audio decoder system-on-chip

— Allows for support of multiple audio
decompression algorithms

— Supports MPEG 1, 2, and 2.5 layer 3 audio
decoding, including ISO compliant MPEG 1 and 2
layer 3 support for all standard sample rates and

bit rates

— DAI (Digital Audio Interface)
W Ultra-low-power consumption for MP3

playback
B ARM720T processor

— ARM7TDMI CPU with Thumb® code support
— 8 kbytes of four-way set-associative cache
— MMU with 64-entry TLB (transition look-aside

buffer)
— Write Buffer

— Windows" CE enabled
W Dynamically programmable clock speeds of 18,
36,49, and 74 MHz at 2.5V

W Performance matching 100 MHz Intel”

Pentium-based PC
B LCD controller

W 38,400 bytes (0x9600) of on-chip SRAM
W 27-bits of general-purpose I/0

13-MHZ INPUT—»

=1
Maverick’

B B POWERED

ARM

H SIR (up to 115.2 kbps) infrared
encoder/decoder

H DC-to-DC converter interface (PWM)

B JTAG boundary scan and Embedded ICE
support

W Ordering information (described on pg.198)

— EP7209-CV-D 208-Pin LQFP
— EP7209-CB-D 256-Ball PBGA
The EP7209 is designed specifically for

implementing audio processing algorithms in power
sensitive applications. It runs a full ISO-compliant
MPEG 1, 2, and 2.5 layer 3 audio decompression
engine with a Cirrus Logic provided object code
library. Its core operates at only 2.5V, while its 1/O
has an operation range of 2.5V-3.3V. A portable
audio decoder solution can be built with the addition
of an LCD display, an audio DAC, a FLASH memory
subsystem, and a small number of additional low
cost components.

INTERNAL DATA BUS
3.6864 MHZ == PLL <> Djo:3y
ARM720T
32.768 KHZ % 32.768-KHZ
|| osciLaTor ARMTTOMI MEMORY CONTROLLER
NPOR, RUN, RESET, CL-PS6700 _  onro ,
WAKEDP < STATE CONTROL INTFC. PB[0:1], NCS[4:5]
8-KBYTE
M CACHE EXPANSION EXPCLK, WORD, NCS[0:
BATOK, NEXTPWR POWER , »NCS[0:3],
PWRFL, BATCHG MANAGEMENT CONTROL EXPRDY, WRITE
17 MMU
EINT[1:3], FIQ, INTERRUPT L
MEDCHG CONTROLLER [ H
| WrRTE [Tl | INTERNAL ADDRESS BUS A[0:27]
FLASHING LED DRIVE < - BUFFER | > "
PORTS A, B, D (8-BIT) || Lcopoma
PORT E (3-BIT) GPIO ICEJTAG | L OPMENT
KEYBD DRIVERS (0:7) <] TIMER
BUZZER DRIVE — COUNTERS (2)
LCD
DC-TO-DC | PWM —T] CONTROLLER |, LCD DRIVE
ADCCLK, ADCIN, SSI1 (ADC) O 2T [
ADCOUT, SMPCLK,
ADCCS || ON-CHIP SRAM LED AND
oAl | 38,400 BYTES - L > PHOTODIODE
ASYNC
SSICLK, SSITXFR, SSITXDA, | Ssi2 ‘ EPB BRIDGE I > INTERFACE 1
SSIRXDA, SSIRSFR _ [
conec 1 EPB BUS | ASYNC
CODEC UART2 > N TEREACE 2
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Specification Table

y 4 Y17 JZ J /M
N 4 L, Wy /i
' 4/ F 4 o 8// 4

Resolution Macrovision

Part (bits) # of DACs Input Range (V) Ver. 7 Support Package
44 TQFP

CS4952 9 3 TTL 44 PLCC
44 TQFP

CS4953 9 3 TTL v 44 PLCC
CS4954 10 6 TTL 48 TQFP
CS4955 10 6 TTL v 48 TQFP

i
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CS4952/53

NTSC/PAL Digital Video Encoder

B Simultaneous composite and S-video output

W Supports RS170A and CCIR601 composite
output timing

W Multi-standard support for NTSC-M or PAL
(B, D, G, H, I, M, N, Combination N)

W Optional progressive scan at MPEG-2 field
rates

B CCIR656 input mode supporting EAV/SAV
codes and CCIR601 master/slave input modes

W Stable color subcarrier for MPEG-2 systems
B NTSC closed-caption encoder with interrupt

H Supports Macrovision copy protection in
CS4953 version

W Four 9-bit DACs (PG)

W Host interface configurable for parallel or
12C-compatible operation

B General-purpose input and output pins

W Individual DAC power-down capability

B On-chip voltage reference generator

W On-chip color bar generator

W +5 V-only CMOS, low-power modes, and
tri-state DACs

VAA

y 4 Y Urr7 J J /M
N 4 L, wry /i
' 4 /107 4 a8/ / 4

W Ordering information (described on pg.198)

— CS4952/3-CL 44-Pin PLCC
— CS495/3-CQ 48-Pin TQFP

The €S4952/3 provides full conversion from
YCbCr or YUV digital video formats into NTSC and
PAL Composite and Y/C (S-video) analog video. Input
formats can be 27 MHz, 8-bit YUV, 8-bit YCbCr, or
CCIR656 with support for EAV/SAV codes. Output
video can be formatted to be compatible with
NTSC-M, or PAL B,D,G,H,I,M,N, and Combination N
systems. Also supported is NTSC line 21 and line
284 closed caption encoding.

Four 9-bit DACs provide two channels for an
S-Video output port and two composite video
outputs. 2x oversampling reduces the output filter
requirements and guarantees no DAC related
modulation components within the specified
bandwidth of any of the supported video standards.

Parallel or high-speed 1?°C-compatible control
interfaces are provided for flexibility in system
design. The parallel interface doubles as a
eneral-purpose I/O port when the CS4952/3 is in
I“C mode to help conserve valuable board area.

CLK

scL
SDA
PDAT[7:0]
RD

WR

ADDR
XTAL

VD[7:0]

HSYNC
VSYNC
FIELD
INT

2000 Product Guide

12C INTERFACE
HOST —‘
PARALLEL

INTERFACE

CONTROL
REGISTERS

OUTPUT

LPF 9-BIT l
INTERPOLATE DAC c

CVBS37

CHROMA AMPLIFIER 9-BIT
DAC
€
CHROMA MODULATE

DAC Q cvBsS75

BURST INSERT

COLOR SUB-CARRIER
SYNTHESIZER

[ cHROMA INTERPOLATE]

VIDEO FORMATTER

uv E LPF

Y
LUMA DELAY

LUMA AMPLIFIER
VIDEO TIMING
GENERATOR SYNC INSERT JOLTRSE vRenn
REFERENCE | » & vRreFouT
OUTPUT LPF CURRENT
INTERPOLATE — REFERENCE ISET
DGND TEST
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CS4954/55

NTSC/PAL Digital Video Encoder

W Six DACs providing simultaneous composite,
S-video, and RGB, or Component YUV outputs

B Programmable DAC output currents for low
impedance (37.5 Q) and high impedance
(150 Q) loads.

W Multi-standard support for NTSC-M,
NTSC-JAPAN, PAL (B, D, G, H, I, M, N,
Combination N)

W ITU R.BT656 input mode supporting EAV/SAV
codes and CCIR601 Master/Slave input modes

W Programmable HSYNC and VSYNC timing

B Multi-standard Teletext (Europe, NABTS, WST)
support

W VBI encoding support

W Wide-Screen Signaling (WSS) support, EIA-J
CPX1204

B NTSC closed caption encoder with interrupt

l CS4955 supports Macrovision copy protection
Version 7

W Host interface configurable for parallel or 1°C
compatible operation

B On-chip voltage reference generator

W +3.3 V or +5V operation, CMOS, low-power
modes, tri-state DACs

W Ordering information (described on pg.198)

— CS4954-CQ 48-Pin TQFP
— CS4955-CQ 48-Pin TQFP

VAA

y 4 Y17 JZ J /M
N 4 L, Wy /i
' 4/ F 4 o 8// 4

The CS4954/5 provides full conversion from
digital video formats YCbCr or YUV into NTSC and
PAL Composite, Y/C (S-video) and RGB, or YUV
analog video. Input formats can be 27 MHz 8-bit
YUV, 8-bit YCbCr, or ITU R.BT656 with support for
EAV/SAV codes. Video output can be formatted to be
compatible with NTSC-M, NTSC-J,
PAL-B,D,G,H,I,M,N, and Combination N systems.
Closed Caption is supported in NTSC. Teletext is
supported for NTSC and PAL.

Six 10-bit DACs provide two channels for an
S-Video output port, one or two composite video
outputs, and three RGB or YUV outputs. Two-times
oversampling reduces the output filter requirements
and guarantees no DAC-related modulation
components within the specified bandwidth of any
of the supported video standards.

Parallel or high-speed 12C compatible control
interfaces are provided for flexibility in system
design. The parallel interface doubles as a general
purpose /O port when the CS4954/5 is in 1°C mode
to help conserve valuable board area.

CLK
SCL T I12C INTERFACE
SDA |

8
PDAT[7:0] <7;> HoST

RD ™| PARALLEL [ws>

CONTROL
REGISTERS

WR
ADDR

Y

INTERFACE

XTAL_IN

| CHROMA MODULATE |
BURST INSERT |
™| COLOR SUB-CARRIER SYNTHESIZER
XTAL_OUT
[cHROMA INTERPOLATE]
f0-BIT o

OUTPUT LPF Lo-BIT
‘INTERPOLATE \ ‘——> c
CHROMA AMPLIFIER [Lo-BIT
T o
Lo-BIT
t—*|pAC Y
[Lo-BIT
—™|pAc R

|
Y
| /[ LUMA INTERPOLATE |

lo-BIT
DAC B

YCBCR TO RBG
TTXDAT »| TELETEXT COLOR SPACE
TTXRQ (< ENCODER CONVERTER
A
8
VD[7:O]‘H VIDEO FORMATTER [:
HSYNC | >
VSYNC VIDEO TIMING
FIELD (< GENERATOR
INT 1

RESET{—>

Y
REB»I SYNC INSERT —

VOLTAGE
REFERENCE| VREF

CURRENT
Yy REFERENCH ISET

t—

[ Luma AMPLIFER |

RGB

DGND
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— CS61582 115
Infrared — CS61583 16
- @— CS61584A 17
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COMMUNICATIONS SELECTION TABLE

Communications

Selection Table

Product Selection Specifications

Ethernet
PHY 10/100BASE-TX 1-channel Switches, routers, industrial networks 675 mW CS8952
Industrial 10BASE-T 4-channel Switches, routers 240 mW/port CS8904
Bnemet  ontroller  10BASET 1-channel E;Ef’:dmdfjea’:t?:;is fﬁ;ltﬁgts\?ﬁz 150 mW CS8900A
PnP 10BASE-T 1-channel Ethernet PC cards 650 mW CS8920A
T1/E1
Port-dense E1 OEM systems’ LIU TBD CS61880
8-channel  Port-dense E1 OEM systems‘ AFE <100 mW/ch CS61881
Port-dense T1/E1 OEM systems’ LIU TBD CS61884
General-purpose 250 mWi/ch CS61584A
2-channel Stand-alone dual LIU 220 mW/ch CS61583
Short haul Upgrade path for CS61535A 220 mW/ch CS61582
LIU Synchronous systems 290 mw CS61574A
Asynchronous multiplexors 290 mwW CS61535A
lchannel  AT&T 62411 compliant 290 mw CS61575
g;%pl-lsr;replacement for CS61574 and 400 mW CS61577
Universal Short/long haul, T1/E1 systems 430/480 mW CS61581
Long haul 1-channel Long haul T1 systems 390 mwW CS61310
Long haul E1 systems 390/480 mW CS61318
Framers
Framer T1 1-channel General-purpose 15 mwW 7(:862180'0\
CS62180B
Jitter Attenuators
PCM Jitter Attenuator T1/PCM-30 jitter attenuation 50 mw CS61600
1544-MHz T1
applications CXT6176
Pullie Qusts Crsas

specialized for TRB-12

E1 applications CXT8192A

02| =CIRRUS LOGIC’ 2000 Product Guide




Communications

Ethernet

Yy 4 Y717 J J /M

Ethernet Yo Ay 7 /4
CS8900A 104
CS8904 105
CS8920A 106
CS8952 107

Specification Table

Product Media Supported InDtLgriftaa(!e '\é:uhn;gﬁglzf Power Supply
CS8900A 10BASE-T ISA, General Purpose 1 5V, 3.3V
Parallel
CS8904 10BASE-T 7-wire 4 5V, 3.3V
CS8920A 10BASE-T ISA, PnP 1 5V
CS8952 10BASE-T, 100BASE-TX, NRZ (optical) Mil 1 5V, with support of 3.3 V digital IO

2000 Product Guide
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COMMUNICATIONS ETHERNET CS8900A

104

CS8900A

Crystal LAN™ Ethernet Controller

W Single-Chip IEEE 802.3 Ethernet controller with
direct ISA-bus interface

Bl Maximum current consumption =55 mA (5 V
supply)

W 3 V operation

W Industrial temperature range

B Comprehensive suite of software drivers
available

W Efficient PacketPage™ architecture operates in
I/0 and memory space, and as DMA slave

W Full-duplex operation

H On-chip RAM buffers transmit and receive
frames

W 10BASE-T port with analog filters, provides:
— Automatic polarity detection and correction

W AUI port for 10BASE2, 10BASES5 and 10BASE-F

B Programmable transmit features:
— Automatic re-transmission on collision
— Automatic padding and CRC generation

B Programmable receive features:
— Stream Transfer™ for reduced CPU overhead
— Auto-switch between DMA and on-chip memory
— Early interrupts for frame pre-processing
— Automatic rejection of erroneous packets

B EEPROM support for jumperless configuration

E2PROM

g

y 4 Y17 JZ J /M
N 4 L, YWy /i
' 4/ F 4 o 8// 4

W Boot PROM support for diskless systems
W Boundary scan and loopback test

W LED drivers for link status and LAN activity
W Standby and suspend sleep modes

W Ordering information (described on pg.198)

— CS8900A-CQ 100-Pin TQFP
— CS8900A-1Q 100-Pin TQFP
— CS8900A-CQ3 100-Pin TQFP
— CS8900A-1Q3 100-Pin TQFP

The CS8900A is a low-cost industrial-grade
Ethernet controller optimized for industrial and
embedded applications. Its highly integrated design
includes on-chip RAM, 10Base-T transmit and
receive filters, and a direct ISA-Bus interface (easily
adapted to general purpose) with 24 mA drivers.

The CS8900As PacketPage architecture allows
host software to directly access the device’s
registers in memory mode, resulting in increased
system efficiency through automatic adaptation to
traffic and resources. A full suite of ready-made
Crystal” drivers are available to complement the
CS8900A, decreasing design risk and time.

With the CS8900A, a complete 10 Mbps Ethernet
port can be implemented in 15in® (10 cm?) board
space, making the device the low-power, low-risk,
low-cost device of choice for top manufacturers of
industrial and embedded Ethernet products.

20-MHz
XTAL

17

/\

E2PROM

CONTROL RAM A

]

ISA
ISA BUS LOGIC

802.3

MEMORY VAG
MANAGER BOUNDARY

LED M CcLock 10BASE-T
CONTROL Rx FILTERS <::1 g g <::1
AND RECEIVER -
L
I RJ-45 | @
g
10BASE-T Tx =
>  FILTERS AND :> 3 g :>
ENCODER/ TRANSMITTER
DECODER
AND PLL
AUl ..
TRANSMITTER <::1 <::1 °®
T T AUI : o®

AUI
RECEIVER

(J
[ )
ATTACHMENT UNIT
INTERFACE (AUI)

COLLISION
POWER

MANAGER

ENGINE SCAN
TEST LOGIC
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CS8904

Quad Ethernet Transceiver

W Single-chip quad IEEE 802.3-compliant
Ethernet interface

W 3V and 5V operation

W Full- and half-duplex operation

B Auto-negotiation with manual override
capability

H Four 10BASE-T ports with integrated active
analog filters

B Automatic polarity detection and correction

W Integrated Manchester encoder/decoders
(ENDEC)

W Link status LED driver for each port

W Per-port control — manual duplex select (half
or full), auto-negotiation select, and loopback
select

H Per-port status — collision detect, carrier
detect, jabber indication, link status, duplex
status, and auto-negotiation status

B Commercial and industrial temperature ranges

W Ordering information (described on pg.198)

y 4 yYI17 JZ J /M
I 4 L, Wy /i
' 4 /7 4 a8/ /] 4

The €S8904 combines four 10BASE-T Ethernet
ENDECs and transceivers into a single low-cost
device. Complete on-chip 10BASE-T transceivers and
filters eliminate external components, saving
valuable board space and reducing costs. Maximum
design flexibility is provided by individual control and
status lines for each of the four interface ports.

The CS8904 supports full-duplex operation —
simultaneous transmission and reception on all
ports. Auto-negotiation allows the automatic
selection of either half- or full-duplex operation on a
per-port basis.

On-board five-pole Butterworth active filters
ensure extremely low noise and simplifies FCC
Class B certification.

The CS8904 is ideally suited for cost-sensitive
Ethernet switch designs. With the CS8904,
engineers can design a four-port Ethernet transceiver
circuit that occupies less than 10 square inch
(6.5sg.cm) of board space, exclusive of
transformers and RJ-45 connectors.

— CS8904-CM5 100-Pin MQFP
— CS8904-CM3 100-Pin MQFP
— CS8904-1M3 100-Pin MQFP
UAD ETHERNET TRANSCEIVER
STATUS(5) ° —_ D LINK LED
T-DATA — 10BASE-T Rx FILTERS }”{
R-DATA = ENCODER/ AND RECEIVER K 3K
RCLK DECODER AND PLL RJ-45 10BASE-T
CONTROL(4) - 10BASE-T Tx FILTERS $ }”{ |:>
g > AND TRANSMITTER
STATUS(5) —[_ D LINK LED
T-DATA — 10BASE-T Rx FILTERS }”{
R-DATA -« ENCODER/ AND RECEIVER K3k KT
RCLK DECODER AND PLL RJ-45 10BASE-T
CONTROL(4) - 10BASE-T Tx FILTERS j‘> }”{ E>
*—> > AND TRANSMITTER
STATUS(5) < [ D LINKLED
T-DATA > 10BASE-T Rx FILTERS <j }H{ <:|
R-DATA ENCODER/ AND RECEIVER
RCLK DECODER AND PLL RJ-45 10BASE-T
CONTROL(4) > 10BASE-T Tx FILTERS j‘> }”{ |:>
*—> > AND TRANSMITTER
STATUS(5) < ———>[_ D LINKLED
T-DATA > 10BASE-T Rx FILTERS }H{
R-DATA ENCODER/ AND RECEIVER K3k K
RCLK DECODER AND PLL RJ-45 10BASE-T
CONTROL(4) > 10BASE-T Tx FILTERS j‘> }”{ |:>
*—> AND TRANSMITTER
T-CLK - CLOCK
.O O O O 1 T
VDD(11) ~ GND(13)  MODE() TEST RESET BIAS L| I }J 20-MHZ XTAL
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COMMUNICATIONS ETHERNET CS8920A
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CS8920A

10 Mbps Motherboard Ethernet Controller

W Single-chip IEEE 802.3 Ethernet controller with
direct ISA bus interface

B Implements industry-standard plug and play

W Full-duplex operation

W Auto-negotiation of full- and half-duplex
modes

W Recognizes received Magic Packetd frames
and requests the processor to power up

W Supported by complete family of device
drivers

W Efficient PacketPagell architecture operates in
I/0 and memory space, and as DMA slave

H On-chip RAM buffers transmit and receive
frames

B 10BASE-T port with internal analog filters

W AUI port for 10BASE2, 10BASES5, and 10BASE-F

W Programmable receive features
— StreamTransferd for reduced CPU overhead
— Auto-switch between DMA and on-chip memory
— Early interrupts for frame preprocessing

W Four LED drivers for link status, full duplex,
and LAN activity

W Small 144-pin TQFP package and minimal
external components (transformer, crystal, and
optional EEPROM)

W Ordering information (described on pg.198)
— CS8920A-CQ 144-Pin TQFP

E2PROM

g

y 4 yYI17 JZ J /M
I 4 L, Wy /i
' 4/ 7 4 a8/ /] 4

The CS8920A is a low-cost Ethernet LAN
controller optimized for ISA PCs. The highly
integrated design eliminates the need for costly
external components required by other Ethernet
controllers.

The CS8920A is available in a 144-pin TQFP
package ideally suited for small form-factor,
cost-sensitive Ethernet applications such as desktop
and portable motherboards. With the CS8920A,
system engineers can design a complete
plug-and-play Ethernet circuit that occupies less than
2.0 square inches (14 sqg. cm) of board space.

20-MHz
XTAL

all

/\

LED
CONTROL
E2PROM

1 CLOCK

CONTROL RAM Y

10BASE-T
Rx FILTERS
AND RECEIVER

RJ-45

]

PLUG AND PLAY

ISA
ISA BUS LOGIC AND

ENCODER/
DECODER
AND PLL

10BASE-T

10BASE-T Tx
FILTERS AND
TRANSMITTER

AUI

802.3

It

TRANSMITTER

MEMORY MAC

MANAGER ENGINE
AND AUTO

NEGOTIATION

V

POWER
MANAGER

(J
[}
ATTACHMENT UNIT
INTERFACE (AUI)

. AUI
COLLISION
AUI

RECEIVER

110 I3
111 47
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CS8952

100BASE-X and 10BASE-T Transceiver

W Single-chip IEEE 802.3 physical interface IC for
100BASE-TX, 100BASE-FX and 10BASE-T

B Adaptive equalizer provides extended length
operation (>160 m) with superior noise
immunity and NEXT margin

W Extremely low transmit jitter (<400 ps)

B Low common mode noise on TX driver for
reduced EMI problems

W Integrated Rx and Tx filters for 10BASE-T

B Compensation for back-to-back ‘killer packets’

W Digital interfaces supported

— Media-independent interface (Mll) for 100BASE-X
and 10BASE-T

— Repeater 5-bit code-group interface (100BASE-X)
— 10BASE-T serial interface

B Register Set Compatible with DP83840A

W |EEE 802.3 auto-negotiation with next page
support

W Five LED drivers (Link, Collision, FDX, TX, and
RX)

B Low-power (135 mA TYP) CMOS design
operates on a single 5 V supply

W Ordering information (described on pg.198)

y 4 yYI17 JZ J /M
I 4 L, Wy /i
' 4/ 7 4 a8/ /] 4

The €S8952 uses CMOS technology to deliver a
high-performance, low-cost 100BASE-X/10BASE-T
Physical Layer (PHY) line interface. It makes use of
an adaptive equalizer optimized for noise and near
end crosstalk (NEXT) immunity to extend receiver
operation to cable lengths exceeding 160 m. In
addition, the transmit circuitry has been designed to
provide extremely low transmit jitter (<400 ps) for
improved link partner performance. Also, transmit
driver common mode noise was minimized to reduce
EMI for simplified FCC certification.

The CS8952 incorporates a  standard
Media-Independent Interface (MIl) for easy
connection to a variety of 10 and 100 Mbps Media
Access Controllers (MACs). The CS8952 also
includes a pseudo-ECL interface for use with
100Base-FX fiber interconnect modules.

— CS8952-CQ 100-Pin TQFP
— CS8952-1Q 100-Pin TQFP
10/100
TX_EN [—> MANCHESTER 10BASE-T
TX_ER/TXD4 |—] ENCODER FILTER "
TXD[3:0] f—= U— L T
TX_CLK <> X
- 4B/5B MLT-3 SLEW RATE
| ENCODER ENCODER CONTROL
FIBER NRZI TX_NRZ+
MDC || INTERFACE ECL DRIVER 'i_’ TX_NRZ-
MI_IRQ |<—|
MDIO |
M FIBER NRZI ECL RECEIVER F——RX NRZ+
10/100 l INTERFACE RX_NRZ-
ADAPTIVE EQUALIZER
4B/5B MLT-3 100BASE-T
DESCRAMBLER e AND BASELINE WANDER
M % DECODER DECODER }* SLICER }“ COMPENSATION
CRS <Y —EQ
coL MANCHESTER 10BASE-T 10BASE-T
DECODER SLICER FILTER
RX_ER/RXD4 | DECODER |
RX_DV LED1
RXD[3:0] r-_- — — — — — = 7 7 T_— 3 vy 7 LED2
RX_CLK MIl CONTROL/STATUS LINK TIMING AUTO LED
- R REGISTERS MANAGEMENT RECOVERY NEGOTIATION [1=|  DRIVERS LED3
RX_EN LED4
L - - - - - - - . _—_—_—_—= i
— LED5
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COMMUNICATIONS T1/E1, FRAMERS, AND CRYSTALS

108

Communications

T1/E1, Framers, and Crystals

T1/E1, Framers, and Crystals

@QEWY— CS61310
@QEW— CS61318

— CS61535A
— CS61574A/75
— CS61577

— CS61581

— CS61582

— CS61583

— CS61584A
QEWY— CS61600
QEW— CS61881
QEW— CS61880/84
| CS62180A/80B
L CXT6176/8192/8192A 122

109
110
111
112
113
114
115
116
117
118
119
120
121

Specification Table

y 4 yYI17 JZ J /M
A e NFEms
' 4 /7 4 a8/ / 4

oduct  ghower - Gentrl che,  GIPIE wattimgtine  Waveforn
Driver Option

CS61310 5.0 Host, H/W AMI, B8ZS N/A No Yes
CS61318 5.0 Host, H/W AMI, HDB3 Yes No Yes
CS61535A 5.0 EXTgr?geHd/\lfiVA’N AMI, B8ZS, HDB3 No Yes No
CS61574A/75 5.0 s . AMI, B8ZS, HDB3 Yes* Yes No
CS61577 5.0 oSt MM, AMI, BSZS, HDB3 No No No
CS61581 5.0 Host, H/'W AMI, B8ZS, HDB3 Yes Yes Yes
Cs61582 5.0 Hardware N/A No Yes No
CS61583 5.0 Hardware AMI, B8ZS, HDB3 No Yes No
CS61584A 3.30r5.0 Host and Hardware AMI, B8ZS, HDB3 Yes Yes Yes
Cs61881 3.3 Host, H/W AMI, HDB3 Yes Yes Yes
CS61880 3.3 Hardware AMI N/A Yes No
CS61884 3.3 Host, H/W AMI, HDB3 Yes Yes Yes
CS62180A/80B Monolithic T1 Framers encode/decode T1 framing formats SF(D4), sLC-96" and TIDM framing
CXT6176 Pullable Quartz Crystals jitter attenuation for T1 LIUs 1544-MHz T1 applications

CXT8192 Pullable Quartz Crystals jitter attenuation for E1 LIUs 2.048-MHz E1 applications
CXT8192A Pullable Quartz Crystals jitter attenuation for E1 LIUs specialized for CTR12 E1 applications

* Using CXT8192A for jitter attenuation

E——
T —
e —
—
————
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CS61310

T1 Long Haul Line Interface Unit

W Provides long haul T1 line interface functions

W No crystal needed for jitter attenuation

W Greater than 14 dB of transmit return loss

B Meets AT&T 62411 jitter tolerance and
attenuation requirements

Bl Meets ANSI T1.231B requirements for LOS and
AIS

Bl AWG for user-programmable pulse shapes

W TX driver high impedance / low power control

B Generation and detection of loop up / loop
down signaling

W Selectable unipolar or bipolar I/0

Bl Compliant with:

— American National Standards (ANSI): T1.102,
T1.105, T1.403, T1.408, and T1.231
— FCC Rules and Regulations: Part 68 and Part 15
— AT&T Publication 62411
— TR-NET-00499
W Ordering information (described on pg.198)

y 4 yYI17r JZ J /M
N 4 L YWy /i
' 417 4 a8/ / 4

The CS61310 is a T1 primary rate line interface
unit. This device combines the complete analog
transmit and receive circuitry for a single, full-duplex
interface at T1 rates. The CS61310 is pin and
function compatible with the Level One LXT310.

Enhanced functionality is available through an
extended register set interface, the Arbitrary
Waveform Generator (AWG), which provides a
means to create custom pulse shapes. These can be
used to overcome poor quality cabling or line
protection cicuitry.

The CS61310 features Crystal™ crystal-less jitter
attenuation. This feature is compliant to even the
most stringent jitter specifications, while eliminating
the need for an external crystal.

The CS61310 also features full loopback, error and
line monitoring, and alarm functions compliant to the
major ANSI specifications.

— CS61310-IL 28-Pin PLCC
— CS61310-IP 28-Pin PDIP
2
TCLK « ] -
o > PULSE
3 |a TRANSMIT 13
TDATATTPOSG=>1 & !;L':TFES ! »(TIMING AND SHATING, LINE DRIVERS i
A CONTROL 16
4 |2 ROM/RAM TRING
w
UBS/TNEGQ | >
1 \ 281 cLKETAOS
JASEL Y < 26k ol oop
SERIAL 27
¥V l TAOS ENABLE LBO SELECT | SERIAL 215 SciwiLLoor
REMOTE LOCAL A - 25) SDILBOL
LOOPBACK
LooPBACK| || Orartal) <—>| REGISTERS AND CONTROL LOGIC — SDOILBO2
LOS/ LLOOP LOCAL
NLOOP ENABLE LOOPBACK
] ' = EQUALIZER JRGLLEED
RCLK G Se] © [ CONTROL . . . 18L a1
] TIMING I I I
RDATA/RPOSQ) | 8 aITTeR | »| AND )
Q ATTEN | DATA SLICERS NOISE AND | 19
) RECOVERY [*] [ [<—{MAGNITUDE |<— - RTIP
6 |a AND PEAK |+ |CROSSTALK AGC Y 50
BPV/RNEG Q <— L [<— "DETECT [*| FILTERS [«|EQUALIZER \¢— - RRING
23 -
INTINLOOP 0 = ‘NESND RECEIVE CLOCK GENERATOR |- 1} McLK
12 AND LOS
LOSQ < PROCESSOR |«
9 10 5 21 22 14 15

XTALIN
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COMMUNICATIONS T1/E1l, FRAMERS, AND CRYSTALS (CS61318
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CS61318

E1 Long Haul Line Interface Unit

W Provides long haul E1 line interface unit
functions

B No crystal needed for jitter attenuation

B Meets TBR-12 jitter tolerance and attenuation
requirements

W Meets ITU-T G.775 requirements for LOS and
AIS

B Meets the BS6450 transmitter short-circuit
requirements for E1 applications

Bl AWG for user-programmable pulse shapes

H Line quality monitoring function

W TX driver high impedance / low power control

W AIS and LOS monitoring

B Generation and detection of loop up / loop
down signaling

H Selectable HDB3 encoding/decoding

W Selectable unipolar or bipolar 170

Bl Compliant with:

— ITU-T Recommendations: G.703, G.732, G.775,
1.431

— ETSI ETS 300 011, 300 233, TBR 12, TBR 13

— TR-NET-00499

W Ordering information (described on pg.198)

y 4 yYI17 JZ J /M
I 4 L, Wy /i
' 4/ 7 4 a8/ /] 4

The CS61318 is an E1 primary rate line interface
unit. This device combines the complete analog
transmit and receive circuitry for a single, full-duplex
interface E1 rates. The CS61318 is pin and function
compatible with the Level One LXT318.

Enhanced functionality is available through an
extended register set interface, the Arbitrary
Waveform Generator (AWG), which provides a
means to create custom pulse shapes. These can be
used to overcome poor quality cabling or line
protection circuitry.

The CS61318 features Crystal” crystal-less jitter
attenuation. This feature is compliant to even the
most stringent jitter specifications, while eliminating
the need for an external crystal.

The CS61318 also features full loopback, error and
line monitoring, and alarm functions compliant to the
major ITU specifications.

— CS61318-IL 28-Pin PLCC
— CS61318-IP 28-Pin PDIP
2
TCLK . 1 R
Fal PULSE 3
TOATATPOS QS § | grrer | > TIAING AND SHAPING - 8 e
O | ATTEN | CIRCUITRY LINE DRIVERS 16
4 |2 A CONTROL »| GRCUITRY . 51 e
UBS/TNEGG—» i | , >
S 28
A < 29> CLKEMAOS
JASEL - -
< CSIRLOOP
SERIAL 27
¥ Y TAOS ENABLE ERIAL | SCLK/LLOOP
REMOTE LOCAL ' - 2;‘ sDI
Loopeack | ||-OOPBACK <—>| REGISTERS AND CONTROL LOGIC 25 spo
(DIGITAL) ‘ : vy
LOS/ LLOOP LOCAL
NLOOP ENABLE LOOPBACK
CLEAR >
' EQUALIZER (ANALOG)
RCLK O ] oy CONTROL - . o 181 | a1y
X |- -
;|4 | ' TIMING 5 I I l
RDATAIRPOSQ =—f O TER ~ v Y 1
SLICERS NOISE AND
6 |8 | - RECOVERY [*| AND PEAK <_CROSSTALK<_“£A8§|'_T|§ED§<_ AGe 120 RTIP
BPV/RNEG Q< L l<— "DETECT (= FILTERS [=EQ ]| - RRING
23 -
INTNLOOP @ <—  'NE&OD RECEIVE CLOCK GENERATOR | ¢ 1} veLk
12 ANDLOS [
LOSQ<— PROCESSOR |-
- 9 10 5 21 22 14 15

XTALIN

s

CIRRUS LOGIC

XTALOUT

MODE RV+ RGND TGND TV+

2000 Product Guide



CS61535A

T1/E1l Line Interface Unit

B Analog PCM line interface for T1 and E1
applications

W Line driver, data, and clock recovery functions

W Transmit side jitter attenuation starting at 6 Hz
with > 300 Ul of jitter tolerance

B Low power consumption (typically 175 mW)

W B8ZS/HDB3/AMI encoders/decoders

W 14 dB of transmitter return loss

B Compatible with SONET, M13, CCITT G.742,
and other asynchronous muxes

W Ordering information (described on pg.198)
— CS61535A-IP1 28-Pin PDIP
— CS61535A-1L1 28-Pin PLCC (j-leads)

Applications

W Interfacing network transmission equipment
such as SONET multiplexor and M13 to a
DSX-1 cross connect

W Interfacing customer premises equipment to a
CSU interfacing to T1/E1 links

() = PIN FUNCTION IN HOST MODE
[1=PIN FUNCTION IN EXTENDED HARDWARE MODE

y 4 Y17 JZ J /M
N 4 L, YWy /i
' 4/ F 4 o 8// 4

The CS61535A combines the complete analog
transmit and receive line interface for T1 or E1
applications in a low-power, 28-pin device operating
from a +5 V supply.

This device features a transmitter jitter attenuator,
making it ideal for asynchronous multiplexor systems
with gapped transmit clocks. The CS61535A
provides a matched, constant impedance output
stage to ensure signal quality on mismatched, poorly
terminated lines.

The IC uses a digital DLL clock and data recovery
circuit continuously calibrated from a crystal
reference to provide excellent stability and jitter
tolerance.
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CS61574A/75

T1/E1l Line Interface Unit

B Analog transmission line interface for T1 and
E1 applications

Hl Line driver, jitter attenuator, and clock recovery
functions

W AT&TY 62411 Stratum 4 jitter compliant

B Low power consumption (typically 175 mW)
Bl B8ZS/HDB3/AMI encoder/decoder

W 14 dB of transmitter return loss

W Ordering information (described on pg.198)

— CS61575-IP1 28-Pin PDIP
— CS61575-IL1 28-Pin PLCC
— CS61574A-1P1 28-Pin PDIP
— CS61574A-1L1 28-Pin PLCC

Applications

y 4 yYI17 JZ J /M
I 4 L, Wy /i
' 4/ 7 4 a8/ /] 4

The CS61574A and CS61575 combine the
complete analog transmit and receive line interface
for T1 or E1 applications in a low-power, 28-pin
device operating from a +5V supply. Both devices
support processorbased or stand-alone operation
and interface with industry-standard T1 and E1
framers.

The receiver uses a digital DLL continuously
calibrated from a crystal reference to provide
excellent stability and jitter tolerance. The CS61574A
has a receiver jitter attenuator optimized for
minimum delay in switching and transmission
applications. The CS61575 attenuator is optimized
for CPE applications subject to AT&T 62411
requirements.

The transmitter features internal pulse shaping
and a matched constant impedance output stage to

. . ensure signal quality on mismatched, poorl
W Interfacing network equipment such as DACS terminated%ines q y boorly
and channel banks to a DSX-1 cross connect '
W Interfacing customer-premises equipment to a
Csu
W Building CSUs
[1=PIN FUNCTION IN EXTENDED HARDWARE MODE _
(CLKE) (INT) (SDI) (SDO)
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5 28 [23 24 ]25 14 15
, ¥o§® [z gy ] oy
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CS61577

T1/E1l Line Interface Unit

W Provides analog transmission line interface for
T1 and E1 applications

H Drop-in replacement for CS61574 with the
following enhancements:
— Lower-power consumption
— Transmitter short-circuit current limiting
— Greater transmitter immunity to line reflections

— Software selection between 75 Q and 120 Q E1
output options

— Internally controlled E1 pulse width
— B8ZS/HDB3/AMI encoder/decoder
W Ordering information (described on pg.198)

— CS61577-IP1 28-Pin PDIP
— CS61577-IL1 28-Pin PLCC
Applications

W Interfacing network equipment such as DACS
and channel banks to a DSX-1 cross connect

W Building CSUs

[1=PIN FUNCTION IN EXTENDED HARDWARE MODE
() =PIN FUNCTION IN HOST MODE
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The €S61577 is a drop-in replacement for the
CS61574, combining the complete Crystal analog
transmit and receive line interface for T1 or E1l
applications in a low-power, 28-pin device operating
from a +5V supply. The CS61577 supports
processor-based or stand-alone operation and
interfaces with industry-standard T1 and E1 framers.

The receiver uses a digital DLL continuously
calibrated from a crystal reference to provide
excellent stability and jitter tolerance. The receiver
includes a jitter attenuator optimized for minimum
delay in switching and transmission applications. The
transmitter provides internal pulse shaping to ensure
compliance with T1 and E1 pulse template
specifications.
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CS61581

Universal Line Interface Unit

W Provides T1 and E1, long haul and short haul
line interface functionality

W Provides a QRSS test signal and error detector

B Impedance matching line driver using a single
transformer

W Greater than 14 dB of transmit return loss
without using external resistors

B No crystal needed for jitter attenuation

B Meets AT&T® 62411 and TBR-12 jitter tolerance
and attenuation requirements

Bl Meets ANSI T1.231B and ITU-T G.775
requirements for LOS and AIS

B Meets the BS6450 transmitter short-circuit
requirements for E1 applications

B Compliant with:

— ITU-T recommendations: G.703, G.732, G.775,
and 1.431

— American National Standards (ANSI): T1.102,
T1.105, T1.403, T1.408, and T1.231

— FCC rules and regulations: Part 68 and Part 15
— AT&T publication 62411
— ETSI ETS 300 011, 300 233, TBR 12/13
— TR-NET-00499
W Ordering information (described on pg.198)

y 4 yYI17 JZ J /M
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The CS61581 is a primary rate line interface unit
capable of operation in both short haul (intraoffice)
and long haul applications. The CS61581 combines
the complete analog transmit and receive circuitry
for a single, full-duplex interface at T1 and E1 rates.
The device is pin and function compatible with the
Level One LXT310 and LXT318 (the latter in the host
mode only), and can also replace LXT359,
LXT360/361 Enhanced functionality is available
through an extended register set allowing short haul
operation, custom pulse shape generation, QRSS
pattern generation, detection and error counting, and
generation and detection of loop up and loop down
codes. The CS61581 features Crystal® low-power
impedance-matched line drivers and crystal-less jitter
attenuation.

— CS61581-IL 28-Pin PLCC
— CS61581-IP 28-Pin PDIP
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CS61582

Dual T1/E1l Line Interface Unit

W Dual T1/E1 line interface optimized for
multiplexer applications

W Functionally upwards compatible from
CS61535A

B Low power consumption

W Transmit driver performance monitors

W Jitter attenuation in the transmit path

B Matched impedance transmit drivers

W Supports JTAG boundary scan

W Hardware control mode

W 5 V operation

W Ordering information (described on pg.198)
— CS61582-1Q5 64-Pin TQFP
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v¥
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TV v 7 v v ¥ ¥ 3
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The €S61582 is a dual-line interface optimized for
highly  integrated T1/E1  asynchronous or
synchronous multiplexer applications such as SONET
and SDH. Each channel features individual control
and status pins, eliminating the need for external
microprocessor support. The matched impedance
drivers reduce power consumption and provide
substantial return loss to ensure superior T1/E1
pulse quality.

The CS61582 provides two transmitter driver
performance monitor circuits and JTAG boundary
scan to enhance system testability and reliability.
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CS61583

Dual T1/E1 Line Interface Unit

W Dual T1/E1 line interface optimized for
systems that do not use T1/E1 framers

H Low power consumption
B Matched impedance transmit drivers

B Common transmit and receive transformers for
all modes

H Selectable jitter attenuation for transmit or
receive paths

W Supports JTAG boundary scan

W Hardware control mode

W 5 V operation

W Ordering information (described on pg.198)

— CS61583-IL5 68-Pin PLCC
— CS61583-1Q5 64-Pin TQFP

CLKE ATTEN2 AMI1 CON11 TAOS1
RESET ATTEN1 CODER1 CONO1

CON21 LLOOP1
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The €S61583 is a dual-line interface for T1/E1
applications and is designed for high-volume cards
requiring low power and high density. Each channel
features individual control and status pins,
eliminating the need for external microprocessor
support. The matched impedance drivers reduce
power consumption and provide substantial return
loss to ensure superior T1/E1 pulse quality.

The CS61583 provides JTAG boundary scan to
enhance system testability and reliability.
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CS61584A

Dual T1/E1l Line Interface Unit

B General-purpose dual T1/E1 line interface

Bl 3.3V and 5 V versions

W Crystal-less jitter attenuator meets European
TBR-12 and ETSI ETS 300 011 specifications

B Matched impedance transmit drivers

W Transmit tri-state capability

B Common transmit and receive transformers for

all modes

W Serial and parallel host mode operation

W User-customizable pulse shapes
W Supports JTAG boundary scan
B Complies with:

— ITU-T recommendations: G.703, G.732, G.775,

and 1.431

— American National Standards Institute (ANSI):
T1.102, T1.105, T1403, T1408, and T1.231

— FCC Rules and Regulations: Part 68 and Part 15

— AT&TY Publication 62411

— ETSI ETS 300 011, 300 233, TBR 12/13

— TR-NET-00499

W Ordering information (described on pg.198)

— CS61584A-IL 68-Pin PLCC
— CS61584A-1Q 64-Pin TQFP
— CS61584A-IL3 68-Pin PLCC
— CS61584A-1Q3 64-Pin TQFP

SERIAL PORT IPOL P/S Ccs INT SCLK

PARALLEL PORT IPOL(DTACK) P/S Cs INT RD(DS)
HARDWARE MODE CLKE ATTENO ATTEN1 RLOOP1 RLOOP2 LLOOP

SDO SDI SPOL
ADO AD1 AD2
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The CS61584A is a dual-line interface for T1/E1
applications, designed for port-dense applications
requiring low power. The device is optimized for
flexible microprocessor control through a serial or
parallel host mode interface. Hardware mode
operation is also available on this extremely
space-efficient device.

Matched impedance drivers reduce power
consumption and provide substantial transmitter
return loss. The transmitter pulse shapes are
customizable via the Arbitrary Waveform Generator
to allow non-standard line loads. Crystal-less jitter
attenuation complies with the most stringent
standards, while eliminating external components
and cost. Support of JTAG boundary scan enhances
system testability and reliability, while common
transformer requirements for all modes eliminates
the need to plan for component changes.
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CS61600

PCM Jitter Attenuator

B Unique clock-tracking circuitry filters 50 Hz or
higher frequency jitter for T1 and PCM-30
applications

B Minimal external components required
W Single 5 Volt supply
W 3 Micron CMOS for high readability and low
power dissipation: 50 mW typical at 25 deg C
W Ordering information (described on pg.198)
— CS61600-IP1 14-Pin Plastic Dip

FIFORST OVR RE
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The CS61600 accepts T1 (1544 Mb/s) or CCITT
standard (2.048 Mb/s) data and clock inputs, and
tolerates at least 7 (and up to 14) unit intervals,
peak-to-peak, of jitter. Before outputting data and
clock, jitter is attenuated using an internal
clock-tracking variable oscillator and a 16-bit FIFO
elastic store.

The jitter attenuation function can be determined
by appropriate specification of the external crystal.

The CS61600 is transparent to data format, and is
intended for application in carrier systems, switching
systems, Local Area Network gateways and
multiplexers.
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CS61881

Octal E1 Analog Front End

W Ultra low power
B JTAG boundary scan compliant to IEEE 1149.4

W True 120 Q/75 Q operation with no external
component changes for receiver or transmitter

B Matched impedance transmitter

W Analog LOS meeting ITU G.755

W Single 3.3 V operation with 5 V I/O capability

W Local and remote loopback

W TX drivers with fast tri-state and power down
capability

W Small footprints: 144-pin LQFP and 160-pin
BGA

W Ordering information (described on pg.198)
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The C€s61881 is an octal analog front end
optimized for port-dense OEM solutions where many
of the traditional LIU functions have been
incorporated into the ASIC. Common pinout across
the CS6188x family, impedance matching, and JTAG
boundary scan provide for design reuse.

Patented matched impedance drivers in the
CS61881 a lower power solution than the
competition, complemented by driver tri-state and
power down options. Available in ultra small
packages, the CS61881 is one of the newest
additions to Cirrus Logic’s port-dense
telecommunications solutions.

— CS61881-1Q 144-Pin LQFP
— (CS61881-IB 160-Pin BGA
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CS61880/84

Octal Line Interface Units

CS61880 E1 LIU

W Ultra low power
W JTAG boundary scan compliant to IEEE 1149.4

W True 120 Q/75 Q operation with no external
component changes for receiver or transmitter

B TBR-12/13 crystal-less jitter attenuation

B Matched impedance transmitter

B Analog LOS meeting G.755 and ETS 300 233

W Single 3.3 V operation with 5 V I/O capability

W Hardware and host mode control interfaces

W Local, remote, and digital loopback

W TX drivers with fast tristate and powerdown
capability

B Small footprints: 144-pin LQFP and 160-pin
BGA

CS61884 T1/E1 LIU
(features in addition to CS61880)
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W Ordering information (described on pg.198)

— CS61880-1Q 144-Pin LQFP
— CS61880-1B 160-Pin BGA
— CS61884-1Q 144-Pin LQFP
— CS61884-1B 160-Pin BGA

Expanding the port-dense telecommunications
offerings are the CS61880 E1 Line Interface Unit and
the CS61884 T1/E1 LIU. Both devices are optimized
for port-dense OEM solutions; however, the devices
are more feature-rich than the CS61881

In addition to the CS61881’s features, the
CS61880/84 offers crystal-less jitter attenuation that
is compliant to the world's most stringent
specifications while eliminating the need for a
crystal, Arbitrary Waveform Generation to customize
transmit pulses to overcome poor cabling or
protection cicuitry, and full encoder/decoder
functionality.

Available in the same ultra-small packages as and
sharing common pinouts with the CS61881, the

CS61880/84 are wultra small, ultra low power
B Analog LOS meeting T1.231, G.755, and ETS port-dense solutions for major OEMs.
300 233
W True 120 Q/100 Q/75 Q operation with no
external component charges
W Crystal-less JA compliant to AT&T 62411,
TBR-12/13
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CS62180A/80B

Enhanced T1 Framer

B Monolithic T1 framing device
W Both framers support SF(D4") and ESF

framing formats

W CS62180B supports SLC-96" and T1DM

framing formats

W CS62180B contains updated AIS and carrier

loss detection criteria

W CS62180B is pin-compatible with CS62180A,

DS2180A, and DS2180

W Ordering information (described on pg.198)

— CS62180A-IL
— CS62180A-IP
— CS62180B-IL
— CS62180B-IP

Applications
W T1 line cards

44-Pin PLCC
40-Pin Plastic Dip
44-Pin PLCC
40-Pin Plastic Dip

W ISDN primary rate line cards

y 4 Y17 JZ J /M
N 4 L, YWy /i
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The CS62180A and CS62180B are monolithic
CMOS devices that encode/decode T1 framing
formats. These devices support bit-seven and B8ZS
zero suppression, and bit-robbed signaling. Clear
channel mode can be selected on a perchannel
basis.

The enhanced serial interface allows the
CS62180A and CS62180B to share a chip select
signal and register address space with the
CS61535A, CS61574A, and CS61575 line interface
units.
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TRANSMIT TIMING | ™O
TLCLK i : Ly TCHCLK
»| DATA
' I »| SELECTOR TSIGFR
' —>L— TPOS
F-BIT DATA
TLINK [ YELLOWALARM | TNEG
INT VDD
& -
SCLK SERIAL REGISTERS VSs
DI INTERFACE
RST
SDO =g -
SPS ¢ ¢ TEST
2% 39
RSER RECEIVE SYNC CONTROLLER RLOS
DATA | cope en I ' 37 .3 rev
RABCD DEMUX A1 | 36 oL
RLINK
'S BIPOLAR RPOS
RLCLK 1 LA o> crRC DECODER RNEG
RSIGFR RECEIVE \
VNG [ {  DETECT
RSIGSEL [ syncHrONIZER | RFER
RCHCLK < e —— RCLK
Y28 Y2 Y21 RECEIVER
& & )
RMSYNC ~ RFSYNC RYEL RBL (CS2180B-IL ONLY)
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COMMUNICATIONS T1/E1l, FRAMERS, AND CRYSTALS CXT6176/8192/8192A
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CXT6176/8192/8192A
y 4 Y I17J7 JZ J J M
Pullable Quartz Crystals F P
W Provides jitter attenuation function for the The CxT6176 and CXT8192 pullable quartz
following T1/E1 line interface units: crystals ensure proper jitter attenuation and
— CS61304A frequency tolerance for line interface and jitter
— CS61305A attenuator deviceg. The CXT6176 is de;ignepl for
— CS61535A 1544-MHz T1 applications. The CXT8192 is designed
for 2.048-MHz E1 applications. The CXT8192A is a
— CS61574A specialized tight-tolerance crystal that meets the
— CS61575 TBR-12 jitter attenuation requirements for E1
— CS61577 applications when used with the CS61575,
W Provides jitter attenuation function for the CS61304A, and CS61305A line interface devices.

CS61600 jitter attenuator
W Ordering information (described on pg.198)

— CXT6176 HC-49
— CXT6176U HC-49U/N
— CXT8192 HC-49
— CXT8192U HC-49U/N
— CXT8192A HC-49
CXT6176
CXT8192
‘ ‘ CXT8192A
[ l
‘ CMOS OSCILLATOR CIRCUIT MODEL ‘
‘ ¢ LOAD ‘
L _
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INFRARED CS8130

COMMUNICATIONS

124

CS8130

Multi-Standard Infrared Transceiver

B Adds IR port to standard UART

W IrDA, HPSIR, ASK (CW), and TV remote
compatible

W 1200 bps to 115 kbps data rate

W Programmable transmit LED power

W Programmable receive threshold level

W Power-down mode

H Direct mode; no modulation

W Tiny 5 x 7 mm 20-pin SSOP package

W +2.7 V to +5.5 V supply

W Ordering information (described on pg.198)

y 4 Y I1r7 JZ J/ /N
I 4 L, wry /i
' 4/ 7 J 4 8// 4

The C€S8130 is a infrared transceiver integrated
circuit. The receive channel includes on-chip
high-gain PIN diode amplifier, IrDA, HPSIR, ASK, and
TV remote compatible decoder, and data-pulse
stretcher. The transmit path includes IrDA, HPSIR,
ASK, and TV remote compatible encoder, and LED
driver. The computer data port is standard UART TxD
and RxD compatible, and operates from 1200 to
115200 baud.

An external PIN diode and transmit LED are
required. A control mode is provided to allow easy
UART programming of different modes.

The CS8130 operates from +2.7V to +55V

— CS8130-CS 20-Pin SSOP power supplies.
+SUPPLY +SUPPLY
I VA+ I VD+
8 12 11
<—<L RESET
PINA | 6 I ‘ 13 | RXD | reo
v- PIN DIODE THRESHOLD DEMODULATOR I
PINC PREAMPLIFIER >| DETECT/DECODE > 16 LFORMBSY | 1
7 =
+SUPPLY | o | <
; D
[a]
a2 E:(
1 LED DATA/ 14 g
< TXD Z
DRIVER 1 MODULATOR FIFO CONTROL | ™D 2
LED1C DECODER 0
Leoze| , [ o } 15 Loic DTR
" DRVER1 [ BAUD RATE
GENERATOR 10
~—QPWRDN
3 2 19 17 18 9 20
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Data Acquisition

y 4 yYIr JZ J /M
N 4 L, YWy /i
412 4 a8/ /[ 4

Industrial Measurement A/D I General-Purpose A/D
Converters | Converters

— CS5501/03 — CS5012A/14/16

— CS5504 — CS5101A/02A
— CS5505/06/07/08 — CS5126

[~ CS5509 — CS5180
— CS5510/11/12/13 — CcS5181
— CS5516/20 L cs5317
— CS5521/23

— CS5522/24/28
— CS5525/26

— CS5529

— CS5531/32/33/34 Energy Measurement ICs I

— CS5542/43

CS5451 159
QEW— CS5460 160
& CS5460A 161

CS5471 162

Geophysical Products

CS5320/21/22

QNEWY— CS5372 Imaging Products
NEW— CS5376

— CS7615
— CS7620
— CS7622
— CS7654
— CS7666




DATA ACQUISITION SELECTION TABLE
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Data Acquisition

Selection Table

Product Selection Specifications Product
Industrial Measurement
CS5507
Single channel CS5509
CS5529
Single Conversion Settling 1-channel On-Chip PGIA CS5525
2-channel On-Chip PGIA CS5521
4-channel CS5505
16 bit AS ADC 4-channel On-Chip PGIA CS5523
CS5501
Single channel CS5510
) . . Cs5511
Multiple Conversion Settling -
1-channel On-Chip PGIA CS5516
2-channel On-Chip PGIA CS5531
4-channel On-Chip PGIA CS5533
Single channel CS5508
. . . 1-channel On-Chip PGIA CS5526
Single Conversion Settling
2-channel CS5504
) 4-channel CS5506
20 bit AS ADC
CS5503
. . . Single channel CS5512
Multiple Conversion Settling
CS5513
1-channel On-Chip PGIA CS5520
22 bit AY Modulator 2-channel CS5542
i
Digital Filter 8-channel CS5543
2-channel CS5522
Single Conversion Settling
On-Chip PGIA 4-channel Cs5524
24 bit AS ADC 8-channel CS5528
. . . 2-channel CS5532
Multiple Conversion Settling
4-channel CS5534
General-purpose
12 bit SAR 100 kHz CS5012A
14 bit SAR 56 kHz CS5014
20 kHz CS5102A
CS5317
SAR 50 kHz CS5016
16 bit 100 kHz CS5101A
CS5126
As 8-400 kHz CS5180
400-625 kHz CS5181

== CIRRUS LOGIC
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Selection Table (cont.)

Product Selection Specifications Product
Geophysical
CS5320
AY modulator CS5321
24 bit CS5372
) CS5322
Filter
CS5376
Energy Measurement
Industrial 3-Phase 6-channel CS5451
Residential 1-Phase 2-channel CS5460
AY ADC - -
Residential 1-Phase 2-channel CS5460A
Application-Specific 2-channel CS5471

2000 Product Guide
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INDUSTRIAL MEASUREMENT A/D CONVERTERS

Data Acquisition

Industrial Measurement A/D Converters

y 4 Y I17 J J /M

DATA ACQUISITION

Industrial Measurement A/D ' {3 $¥ 71
' 477 7 277 4
Converters
— CS5501/03 129
— CS5504 130
— CS5505/06/07/08 131
— CS5509 132
@QEW— CS5510/11/12/13 133
— CS5516/20 134
— CS5521/23 135
— CS5522/24/28 136
— CS5525/26 137
— CS5529 138
— CS5531/32/33/34 139
— CS5542/43 140
Specification Table
Fesalliien Integral Differential Dynamic Power
Part (bits) Throughput Linearity Linearity Range Needed Package
(%FS) (£SB) (dB) (mWw)
CS5501 16 4 kHz 0.0015% 0.125 - 25
CS5503 20 4 kHz 0.0015% NMC - 25 20 PDIR, 20 SOIC
CS5504 20 20-200 Hz 0.0007% NMC - 4.4
CS5505 16 20- 100 Hz 0.0015% 0.25 - 3.2
24 PDIPR, 24 SOIC
CS5506 20 20- 100 Hz 0.0007% NMC - 3.2
CS5507 16 20- 100 Hz 0.0015% 0.25 - 3.2
20 PDIR, 20 SOIC
CS5508 20 20 - 100 Hz 0.0007% NMC - 3.2
CS5509 16 20 - 200 Hz 0.0015% 0.25 - 17 16 PDIR, 16 SOIC
CS5510 16 53.5-212 Hz 0.0015% NMC - 15
CS5511 16 100 Hz 0.0015% NMC - 15 8 50IC
CS5512 20 53.5-326 Hz 0.0007% NMC - 2.0
CS5513 20 100 Hz (typical) 0.0007% NMC - 2.0
CS5516 16 60 Hz 0.0015% 0.25 - 40
24 PDIPR, 24 SOIC
CS5520 20 60 Hz 0.0007% NMC - 40
CS5521 16 188 - 400 Hz 0.0015% NMC - 55
20 PDIPR, 20 SSOP
CS5522 24 188 - 606 Hz 0.0007% NMC - 55
CS5523 16 188 - 400 Hz 0.0015% NMC - 55
24 PDIP, 24 SSOP
CS5524 24 188 - 606 Hz 0.0007% NMC - 55
CS5525 16 3.75-606 Hz 0.0015% NMC - 4.0
20 PDIR, 20 SSOP
CS5526 20 3.75 - 606 Hz 0.0007% NMC - 4.0
CS5528 24 188 - 606 Hz 0.0007% NMC - 55 24 PDIR, 24 SSOP
CS5529 16 188 - 303 Hz 0.0015% NMC - 25
CS5531 16 75 - 3840 Hz +0.0015% NMC - 25 20 PDIR, 20 SSOP
CS5532 24 75 - 3840 Hz +0.0007% NMC - 45
CS5533 16 75 - 3840 Hz +0.007% NMC - 40 24 PDIR, 24 SSOP
CS5534 24 75 - 3840 Hz +0.007% NMC - 45 24 PDIP, 24 SSOP
CS5542 22 1 kHz 0.001% 0.5 113 80 28 PLCC
CS5543 22 1 kHz 0.001% 0.5 113 75 44 PLCC
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CS5501/03

Non-Aliasing, 16-Bit/20-Bit Measurement A/D Converters

B Monolithic CMOS ADCs with 6-pole, low-pass
gaussian filter (-3 dB @ 10 Hz)

W Up to 4-kHz output word rates

B On-chip self-calibration circuitry
— Linearity error: 8.0003%

— Differential nonlinearity:
CS5501: 16-bit no missing codes
(DNL 4/8 LSB)

CS5503: 20-bit no missing codes

W System calibration capability
W Flexible serial communications port
— HUC-compatible formats
— Tristate data and clock outputs
— UART format (CS5501 only)
W Pin-selectable unipolar/bipolar ranges
W Low power consumption: 25 mwW
— 10 uW sleep mode for portable applications
W Ordering information (described on pg.198)
— Available in 20-pin SOIC and PDIP packages

— For more information, refer to the datasheet
located on the CD-ROM, at www.cirrus.com, or
contact your local sales representative.

y 4 Y17 JZ J /M
N 4 L, YWy /i
' 4/ F 4 o 8// 4

The €S5501 and CS5503 are CMOS ADCs ideal for
measuring low-frequency signals representing physical,
chemical, and biological processes. They utilize
charge-balance techniques to achieve 16-bit (CS5501)
and 20-bit (CS5503) performance with up to 4 kHz
word rates at very low cost.

The converters continuously sample at a rate set
by the user in the form of either a CMOS clock or a
crystal. On-chip digital filtering processes the data
and updates the output register at up to a 4 kHz rate.
The converters’ low-pass, 6-pole Gaussian response
filter is designed to allow corner frequency settings
from 0.1 Hz to 10 Hz in the CS5501 and 0.5 Hz to
10 Hz in the CS5503. Thus, each converter rejects
50 Hz and 60 Hz line frequencies as well as any
noise at spurious frequencies.

Both devices include on-chip self-calibration
circuitry that can be initiated at any time or
temperature to ensure offset and full-scale errors of
typically less than 1/2 LSB for the CS5501 and less
than 4 LSB for the CS5503. The devices can also be
applied in system calibration schemes to null offset
and gain errors in the input channel.

Each device’s serial port offers two general-purpose
modes of operation for direct interface to shift
registers or synchronous serial ports of
industry-standard micro-controllers. In addition, the
CS5501’s serial port offers a third, UART-compatible
mode of asynchronous communication.

BP/UP SLEEP sc1 sc2
12 1 I4 I
CALIBRATION CALIBRATION
SRAM MICROCONTROLLER CAL
r—- - —-"— - — — — — — a VA+
0 i
VREF G2 CHARGE-BALANCED ADC | A
o | ANALOG N 6-POLE GAUSSIAN | D+
AIN (>—»{ | MODULATOR LOW-PASS DIGITAL FILTER | |
L T r VD-
AGND & T l
15 CLOCK GENERATOR SERIAL INTERFACE LOGIC SDATA
DGND
,lz Ts l 18 T 16 Tl 119

CLKOUT  CLKIN
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INDUSTRIAL MEASUREMENT A/D CONVERTERS CS5504

DATA ACQUISITION
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CS5504

Low-Power, 20-Bit A/D Converter

W Delta-sigma (AX) ADC
— 20-bit no missing codes
— Linearity error: 8.0007% FS
W Two differential inputs
— Pin-selectable unipolar/bipolar ranges

— Common mode rejection
105 dB at dc
120 dB at 50, 60 Hz

W Either 5V or 3.3 V digital interface
W On-chip self-calibration circuitry

W Output update word rates up to 200 per
second

W Low power consumption: 4.4 mwW
W Ordering information (described on pg.198)

y 4 yYI17 JZ J /M
I 4 L, Wy /i
' 4 /7 4 a8/ /] 4

The CS5504 is a 2-channel, fully differential 20-bit,
serial-output CMOS ADC. The CS5504 uses
charge-balanced AZ techniques to provide a low-cost,
high-resolution measurement at output word rates
up to 200 samples per second.

The on-chip digital filter offers superior line
rejection at 50 Hz and 60 Hz when the device is
operated from a 32.768 kHz clock (output word
rate = 20 Hz).

The CS5504 has on-chip self-calibration circuitry
which can be initiated at any time or temperature to
ensure minimum offset and full-scale errors.

Low power, high resolution, and small package
size make the CS5504 an ideal solution for
loop-powered transmitters, panel meters, weigh

— CS5504-BP 20-Pin PDIP scales and battery-powered instruments.
— CS5504-BS 20-Pin SOIC
VREF+ VREF- VA+ VA- DGND VD+
Oo—C O—C
llz lla 14 15 16 17
2|
cs
AINL* SERIAL 18 8 scLk
10 _ INTERFACE 0
AINL- Loaic 1 SDATA
9 _| mux 4th-ORDER | piGITAL 2
AINZ+ MODULATOR FILTER DRDY
1 7
AIN2-
l \

o1 T

CAL
CALIBRATION puC 7 __
BP/UP

CALIBRATION SRAM

< > osc

3 5 6

s
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CS5505/06/07/08

Very-Low-Power, 16-Bit/20-Bit A/D Converters

W Very low power consumption
— Single-supply +5 V operation: 1.7 mW
— Dual-supply & V operation: 3.2 mW
W Offers superior performance to VFCs and
multi-slope integrating ADCs
W Differential inputs
— Single-channel (CS5507/08) and
— Four-channel (CS5505/06)
— Pseudo-differential versions
W Either 5V or 3.3 V digital interface
W Linearity error
— £.0015% FS (16-bit CS5505/07)
— 8.0007% FS (20-bit CS5506/08)
W Output update rates up to 100 per second
W Flexible serial port
W Pin-selectable unipolar/bipolar ranges
W Ordering information (described on pg.198)

— CS5505-AP 24-Pin 0.3” Plastic DIP
— CS5505-AS 24-Pin 0.3” SOIC

— CS5506-BP 24-Pin 0.3” Plastic DIP
— CS5506-BS 24-Pin 0.3” SOIC

— CS5507-AP 20-Pin 0.3” Plastic DIP
— CS5507-AS 20-Pin 0.3” SOIC

— CS5507-SD 20-Pin 0.3” CerDIP

— CS5508-BP 20-Pin 0.3” Plastic DIP
— CS5508-BS 20-Pin 0.3” SOIC

— CS5509-SD 20-Pin 0.3” CerDIP

17

VREFOUT VOLTAGE REFERENCE

VA+ VA- VD+
OO0

y 4 Y I17 J7 J J M
N 4 5, Yy /i
' 4/ F 4 a8/ /] 4

The €S5505/06/07/08 family of low-power CMOS
ADCs are ideal for measuring low-frequency signals
representing physical, chemical, and biological
processes.

The CS5507/08 have single-channel differential
analog and reference inputs while the CS5505/06
have four pseudo-differential analog input channels.
The CS5505/06/07/08 have a 16-bit output word. The
CS5506/08 have a 20-bit output word. The
CS5505/06/07/08 sample upon command up to 100
output updates per second.

The on-chip digital filter offers superior line
rejection at 50 and 60 Hz when the device is
operated from a 32.768 kHz clock (output word
rate = 20 Hz).

The CS5505/06/07/08 include on-chip
self-calibration circuitry that can be initiated at any
time or temperature to ensure minimum offset and
full-scale errors.

The CS5505/06/07/08 serial port offers two
general-purpose modes for the direct interface to
shift registers or synchronous serial ports of
industry-standard microcontrollers.

DGND

18 20 19

Ccs
23

VREF+

VREF-

DIFFERENTIAL

4th-ORDER
AIN1+ A

AIN2+ MODULATOR

AIN3+

> FILTER

SERIAL DRDY

INTERFACE 21

LOGIC SCLK

22

DIGITAL SDATA

AIN4+

AIN-

M/SLP
CAL
BP/UP

CALIBRATION pC

o |5 |~

CALIBRATION SRAM

| osc

3 5

[=2]

CONV XIN XOuT

CS5505 (16-BIT) AND CS5506 (20-BIT) SHOWN
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INDUSTRIAL MEASUREMENT A/D CONVERTERS CS5509

DATA ACQUISITION
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CS5509

Single-Supply, 16-Bit A/D Converter

W Delta-sigma (AX) ADC
— 16-bit no missing codes
— Linearity error: 8.0015% FS
W Differential input
— Pin-selectable unipolar/bipolar ranges

— Common mode rejection
105 dB at dc
120 dB at 50, 60 Hz

W Either 5V or 3.3 V digital interface
W On-chip self-calibration circuitry

W Output update word rates up to 200 per
second

W Ultra low power: 1.7 mW
W Ordering information (described on pg.198)

— CS5509-AS 16-Pin PDIP
— CS5509-AS 16-Pin SOIC

VREF+ VREF-

VA+

y 4 yYI17 JZ J /M
I 4 L, Wy /i
' 4/ 7 4 a8/ /] 4

The ©S5509 is a single-supply, 16-bit,
serial-output CMOS ADC. The CS5509 uses
charge-balanced AZ techniques to provide a low-cost,
high-resolution measurement at output word rates
up to 200 samples per second.

The on-chip digital filter offers superior line
rejection at 50 Hz and 60 Hz when the device is
operated from a 32.768 kHz clock (output word
rate = 20 Hz).

The CS5509 has on-chip self-calibration circuitry
that can be initiated at any time or temperature to
ensure minimum offset and full-scale errors.

Low power, high resolution and small package
size make the CS5509 an ideal solution for
loop-powered transmitters, panel meters, weigh
scales and battery-powered instruments.

DGND VD+

[ [

11

12 13

7
AIN+ >
DIFFERENTIAL
4th-ORDER
AS
AN L8 MODULATOR

DIGITAL
FILTER

SERIAL
INTERFACE 15
L

OGIC SDATA

SCLK

DRDY

o

CALIBRATION SRAM =

E CAL
CALIBRATION pC 6 —
BP/UP

bl
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CS5510/11/12/13

16 and 20-Bit, 8-Pin AZ ADC

W Delta-sigma (AX) analog-to-digital converter
— Linearity error: 0.0015% FS
— Noise-free resolution: up to 17-Bits
— Differential bipolar analog inputs
— VRer input range from 250 mV to 5V
— 50/60 Hz simultaneous rejection (CS5510/12)
— 16 to 326 Hz output word rate
— On-chip oscillator (CS5511/13)
— Power supply configurations:
—V+=5V,V-=0V
— Multiple dual supply arrangements
W Low power consumption
— Normal mode, 2.5 mW
— Sleep mode, 10 uyW
B Low-cost, compact, 8-pin package
W Ordering information (described on pg.198)

y 4 yYI17 JZ J /M
N 4 L YWy /i
' 417 4 a8/ / 4

The 16-bit CS5510/11 and the 20-bit CS5512/13
are low-cost, easy-to-use, DC measurement, AZ,
Analog-to-Digital Converters (ADCs) that are available
in space efficient 8-pin SOIC packages. The ADCs
include a fourth order AX modulator and a digital
filter. The filter in the CS5510/12 simultaneously
rejects both 50 and 60 Hz line noise, provides better
than 80 dB of rejection between 47 Hz to 63 Hz, and
outputs conversion words at 53.5 Hz (SCLK = 32.768
kHz). The CS5511/13 include an on-chip oscillator
which eliminates the need for an external clock
source.

The CS5510/11/12/13 ADCs are designed to
operate from a single +5V supply or various dual
supply configurations and are optimized to digitize
bipolar signals in industrial applications.

Low power, a compact pinout, and ease of use
make these products ideal solutions for isolated and

— CS5510-AS 8-Pin 0.209” SOIC ; ucts
— CS5511-AS 8-Pin 0.209” SOIC non-isolated applications.
— CS5512-BS 8-Pin 0.209” SOIC
— CS5513-BS 8-Pin 0.209” SOIC
V+
AIN+ > -
I 1X
AIN- > DIFFERENTIAL ) cs

VREF >
1X

4TH ORDER
AZ
MODULATOR

DIGITAL FILTER

OUTPUT
CONTROL
LOGIC

> sbo

I <90 scLk

OSCILLATOR
(CS5511/13 ONLY)

cLOCK
GEN. [ - -—------—"*
(CS5510/12 ONLY)

v
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INDUSTRIAL MEASUREMENT A/D CONVERTERS CS5516/20

DATA ACQUISITION
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CS5516/20

16-Bit/20-Bit Bridge Transducer A/D Converters

B On-chip instrumentation amplifier

B On-chip programmable gain amplifier
B On-chip 4-bit D/A for offset removal
B Dynamic excitation options

Ml Linearity error: 8#.0015% FS 20-bit no missing
codes

B CMRR at 50/60 Hz >200 dB

W System calibration capability with
calibration read/write option

W 3-, 4-, or 5-wire serial communications port

B Low power consumption: 40 mW
(10 pWw standby mode for portable
applications)

W Ordering information (described on pg.198)

y 4 Y17 JZ J /M
N 4 L, YWy /i
' 4/ F 4 o 8// 4

The CS5516 and CS5520 are complete solutions
for digitizing low-level signals from strain gauges,
load cells, and pressure transducers. Any family of
mV-output transducers, including those requiring
bridge excitation, can be interfaced directly to the
CS5516 or CS5520. The devices offer an on-chip
software-programmable instrumentation amplifier
block, choice of DC or AC bridge excitation, and
software-selectable reference and signal
demodulation.

The CS5516 uses AX modulation to achieve 16-bit
resolution at output word rates up to 60 Hz. The
CS5520 achieves 20-bit resolution at word rates up
to 60 Hz.

The CS5516 and CS5520 sample at a rate set by
the user in the form of either an external CMOS

— CS5516-AP 24-Pin 0.3” PDIP clock or a crystal. On-chip digital filtering provides
— CS5516-AS 24-Pin 0.3” SOIC rejection of all frequencies above 12 Hz for a
— CS5520-BP 24-Pin 0.3” PDIP 4.096 MHz clock.

— CS5520-BS 24-Pin 0.3” SOIC The CS5516 and CS5520 include system
calibration to null offset and gain errors in the input
channel. The digital values associated with the
system calibration can be written to, or read from,
the calibration RAM locations at any time via the
serial communications port. The 4-bit DC offset DAC,
in conjunction with digital correction, is initially used
to zero the input offset value.

VA+ VA- AGND1  AGND2 MDRV+  MDRV- VD+ VD- DGND
3 4 5 8 ll TZ 20 21 19
6
AIN+ + IN1 OuUT1
[, = o (%)
AIN- - 12,48 U
A 2-CHANNEL 2-CHANNEL
AT FIR
______ : 4-BIT D/A MODULATOR FILTER
¢ »| CONVERTER
VREF+ EQE:+ L
10 1X : X IN2 ouT2 >
VREF- 4 : | : X
————— [} o———————.————————————————.——————————4I

Bx1 BRIDGE I sob
11 SYNG CALIBRATION SERIAL INTERFACE 17
BX2 SID
Tzz l 23 T 24 T 16 l 15 T 14 13
XIN XOUT SMODE ~ SCLK  DRDY cs RST
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CS5521/23
y 4 yYrr J J /M
N R I 4 A Wy /i
2- or 4-Channel 16-Bit Buffered A Multi-Range ADC NN Av ey N NN

W Delta-sigma (AX) A/D converter
— Linearity error: 0.0015% FS
W Buffered bipolar/unipolar input ranges
—25mV,55mV, 100 mV, 1V,25Vand 5V
W Chopper stabilized instrumentation amplifier
B On-chip charge pump drive circuitry
W Differential multiplexer
H Conversion data FIFO
B Programmable/auto channel sequencer
W 2-bit output latch
W Simple three-wire serial interface
— SPI™ and Microwire™ Compatible
— Schmitt Trigger on Serial Clock (SCLK)
W Output settles in one conversion cycle
W 50/60 Hz 43 Hz simultaneous rejection
W Buffered Vgge with +5 V input capability

W System and self-calibration with R/W registers
per channel

W Single +5 V analog supply
+3.0 V or +5 V digital supply

W Power consumption: 5.5 mwW
-1.8mWin1lV, 2.5V and 5V input ranges

W Ordering information (described on pg.198)

— CS5521-AP 20-Pin 0.3” Skinny PDIP
— CS5521-AS 20-Pin 0.2” SSOP
— CS5523-AP 24-Pin 0.3” Skinny PDIP
— CS5523-AS 24-Pin 0.2” SSOP

The 16-bit CS5521/23 are highly integrated AS
A/D converters which include an instrumentation
amplifier, a PGA (programmable gain amplifier), a
multi-channel multiplexer, digital filters, and self- and
system-calibration circuitry.

The chips are designed to provide their own
negative supply which enables their on-chip
instrumentation amplifiers to measure bipolar
ground-referenced signals less-than or equal to
+100 mV.

The digital filters provide programmable output
update rates of 188 Hz, 3.76 Hz, 7.51 Hz, 15 Hz,
30Hz, 616Hz, 84.5Hz, and 1011Hz when
operating from a 32 kHz crystal. The CS5521/23 are
capable of producing output update rates up to
394 Hz with a 130 kHz clock. The filters are designed
to settle to full accuracy for the selected output
update rate within one conversion cycle. When
operated at word rates of 15 Hz or less, the digital
filters reject both 50 and 60 Hz line interference
+3 Hz simultaneously.

Low-power, single-conversion settling time,
programmable output rates, and the ability to handle
negative input signals make these single supply
products ideal solutions for isolated and non-isolated
applications.
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CS5522/24/28

2-, 4-, or 8-Channel, 24-Bit Buffered AXZ Multi-Range ADC

W Delta-sigma (AX) A/D converter
— Linearity error: 0.0007% FS
— Noise-free resolution: 18-bits
W Buffered bipolar/unipolar input ranges
—25mV,55mV,100mV, 1V,25Vand 5V
W Chopper stabilized instrumentation amplifier
B On-chip charge pump drive circuitry
W Multiplexer
W Conversion data FIFO
W Programmable/auto channel sequencer
W 2-bit output latch
W Simple three-wire serial interface
— SPI™ and Microwire™ Compatible
— Schmitt Trigger on Serial Clock (SCLK)
W Output settles in one conversion cycle
W 50/60 Hz 83 Hz simultaneous rejection
W Buffered Vgge with +5 V input capability

W System and self-calibration with R/W registers
per channel

W Single +5 V analog supply
+3.0 V or +5 V digital supply

B Low power mode consumption: 5.5 mW
W Ordering information (described on pg.198)

— CS5522-AP 20-Pin 0.3” Skinny PDIP
— CS5522-AS 20-Pin 0.2” SSOP
— CS5524-AP 24-Pin 0.3” Skinny PDIP
— CS5524-AS 24-Pin 0.2” SSOP
— CS5528-AP 24-Pin 0.3” Skinny PDIP
— CS5528-AS 24-Pin 0.2” SSOP

y 4 Y17 JZ J /M
N 4 L, YWy /i
' 4/ F 4 o 8// 4

The 24-bit CS5522/24/28 are highly integrated AS
A/D converters which include an instrumentation
amplifier, a PGA (programmable gain amplifier), a
multi-channel multiplexer, digital filters, and self and
system calibration circuitry.

The chips are designed to provide their own
negative supply which enables their on-chip
instrumentation amplifiers to measure bipolar
ground-referenced signals less-than or equal to
+100 mV.

The digital filters provide programmable output
update rates of 188 Hz, 3.76 Hz, 7.51 Hz, 15 Hz,
30Hz, 616Hz, 84.5Hz, and 10L1Hz when
operating from a 32 kHz crystal. The CS5522/24/28
are capable of producing output update rates up to
606 Hz with a 200 kHz clock. The filters are designed
to settle to full accuracy for the selected output
update rate within one conversion cycle. When
operated at word rates of 15 Hz or less, the digital
filters reject both 50 and 60 Hz line interference
+3 Hz simultaneously.

Low-power, single-conversion settling time,
programmable output rates, and the ability to handle
negative input signals make these single supply
products ideal solutions for isolated and non-isolated
applications.
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CS5525/26

16-Bit/20-Bit Multi-Range A/D Converters with 4-Bit Latch

W Delta-sigma (AX) ADCs
— Linearity error: 0.0015% / 0.0007% FS
— Noise-free resolution: 18-bits

H Bipolar/unipolar input ranges
—25mV,55mv,100mV, 1V,25V,and 5V

W Chopper-stabilized instrumentation amplifier
— 100 pA input/leakage current

B On-chip charge pump drive circuitry

W 4-bit output latch

W Simple three-wire serial interface
— SPI™ and Microwire™ compatible
— Schmitt Trigger on serial clock (SCLK)

W Output settles in one conversion cycle

W System and self-calibration with read/write

registers

W Single +5 V analog supply
+3.0 V or +5 V digital supply

W Low power mode consumption: 4 mW

—18mWin1lV, 25V, and 5V input ranges
W Ordering information (described on pg.198)

y 4 Y17 JZ J /M
N 4 L, YWy /i
' 4/ F 4 o 8// 4

The 16-bit CS5525 and the 20-bit CS5526 are
highly integrated AX ADCs that include an
instrumentation amplifier, a PGA (programmable gain
amplifier), a digital filter, and self- and
system-calibration circuitry.

The chip is designed to provide its own negative
supply that allows the on-chip instrumentation
amplifier to measure bipolar ground-referenced
signals <+100 mV. By directly supplying NBV with
-2.5V and with VA+ at 5V, £2.5-V signals (with
respect to ground) can be measured.

The digital filter is programmable with output
update rates between 3.76 Hz to 202 Hz (XIN =
32.768 kHz). Output word rates can be increased by
approximately 3x by using XIN = 100 kHz. The filter
is designed to settle to full accuracy for the selected
output update rate in one conversion cycle. When
operated at word rates of 15Hz or less (XIN =
32.768 kHz), the filter rejects both 50 Hz +3 Hz, and
60 Hz +3 Hz simultaneously.

Low-power, single-conversion settling time,
programmable output rates, and the ability to handle
negative input signals make this single supply

— CS5525-AP 20-Pin 0.3” PDIP . . - .
— CSB525-AS 20-Pin 0.2” SSOP product an ideal solution for isolated and non-isolated
e applications.
— CS5526-BP 20-Pin 0.3” PDIP PP
— CS5526-BS 20-Pin 0.2” SSOP
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CS5529

16-Bit, Programmable AZ ADC with 6-Bit Latch

W Delta-sigma (AX) analog-to-digital converter

— Linearity error: 0.0015% FS
— Noise free resolution: 16-Bits

W 2.5 V bipolar/unipolar buffered input range

W 6-bit

output latch

W Eight digital filters
— Selectable output word rates
— Output settles in one conversion cycle
— 50/60 Hz 88 Hz simultaneous rejection
B Simple three-wire serial interface
— SPI™ and Microwire™ Compatible
— Schmitt Trigger on Serial Clock (SCLK)
W System/self-calibration with R/W registers
W Power supply configurations
— VA+=+5V;VA-=0V;VD+=+3Vto+5V
— VA+=+25V,VA-=-25V,VD+=+3Vto+5V
W Low power consumption: 2.5 mwW
W Ordering information (described on pg.198)

y 4 Y17 JZ J /M
N 4 L, YWy /i
' 4/ F 4 o 8// 4

The 16-bit CS5529 is a low-power programmable
AZ Analog-to-Digital Converter (ADC) which includes
coarsef/fine charge buffers, a fourth order AX
modulator, a calibration microcontroller, a digital filter
with programmable decimation rates, a 6-bit output
latch, and a three-wire serial interface. The ADC is
designed to operate from single or dual analog
supplies and a single digital supply.

The digital filter is programmable with output
update rates between 188 Hz to 101 Hz. These
output rates are specified for XIN = 32.768 kHz.
Output word rates can be increased by
approximately 3X by using XIN = 100 kHz. The filter
is designed to settle to full accuracy for the selected
output word rate in one conversion. When operated
at word rates of 15 Hz or less, the filter rejects both
50 Hz and 60 Hz simultaneously.

Low-power, single-conversion settling time,
programmable output rates, and the ability to handle
negative input signals make this single or dual supply
product an ideal solution for isolated and

— CS5529-AP 20-Pin 0.3” PDIP . —al
— CS5529-AS 20-Pin 0.2” SSOP non-isolated applications.
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CS5531/32/33/34

16-Bit and 24-Bit ADCs with Ultra Low Noise PGIA

W Chopper-stabilized PGIA (programmable gain
instrumentation amplifier, 1x to 64x)

— 6 NVNVHz @ 0.1 Hz (No 1/f noise)

— <500 pA input current with gains >1
H Delta sigma (AX) analog-to-digital converter

— Linearity error: 0.0007% FS

— Noise-free resolution: Up to 23 bits
B Two or four channel differential MUX
W Scalable input span via calibration

—5mVtosSV

W Scalable Vg input: up to analog supply
B On-chip guard drive output buffer
B Simple three-wire serial interface
— sPIMand Microwire™ Compatible
— Schmitt Trigger on Serial Clock (SCLK)
W R/W calibration registers per channel

B Selectable word rates: 7.5 Hz to 3,840 Hz

W Power supply configurations
OV, VD+=+3Vto+5V

— VA+=+5V, VA-

— VA+=+25V,VA-=-25V,VD+=+3Vto+5V

— VA+=+3V, VA-=-3V,VD+=+3V
W Ordering information (described on pg.198)
20-pin 0.2" Plastic SSOP
24-pin 0.2" Plastic SSOP
20-pin 0.2" Plastic SSOP
20-pin 0.2" Plastic SSOP
24-pin 0.2" Plastic SSOP
24-pin 0.2" Plastic SSOP

— CS5531-AS
— CS5533-AS
— CS5532-AS
— CS5532-BS
— CS5534-AS
— CS5534-BS

VREF+

y 4 Y I17 J7 J J M
N 4 5, Yy /i
' 4/ F 4 a8/ /] 4

The C€S5531/32/33/34 are highly integrated AS
Analog-to-Digital Converters (ADCs) which use
charge-balance techniques to achieve 16-bit
(CS5531/33) and 24-bit (CS5532/34) performance.
The ADCs are optimized for measuring low-level
unipolar or bipolar signals in weigh scale, process
control, scientific, and medical applications.

To accommodate these applications, the ADCs
come as either two-channel (CS5531/32) or
four-channel (CS5533/34) devices and include a very
low-noise chopper-stabilized instrumentation
amplifier (6 nV/YHz @ 0.1 Hz) with selectable gains
of 1x, 2%, 4%, 8x, 16%, 32%, and 64x. These ADCs
also include a fourth order A~ modulator followed by
a digital filter which provides ten selectable output
word rates of 75 Hz, 15 Hz, 30 Hz, 60 Hz, 120 Hz,
240 Hz, 480 Hz, 960 Hz, 192kHz, and 3.84 kHz
(MCLK = 4.9152 MHz).

To ease communication between the ADCs and a
micro-controller, the converters include a simple
three-wire serial interface which is SPIO and
Microwired compatible with a Schmitt Trigger input
on the serial clock (SCLK).

High dynamic range, programmable output rates,
and flexible power supply options makes these
ADCs ideal solutions for weigh scale and process
control applications.
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CS5542/43

22-Bit, Multi-Channel AX A/D Converter Chipset

W Delta-sigma (AX) architecture:
— 5t"_order modulator
— 22-bit resolution

W DC accuracy (fgyy = 250 Hz):
— Integral linearity: 8.001% FS
— Differential linearity: 8.5 LSBs
— RMS noise: 1.1 pArms

W Pin-selectable input range:

— 400 nAto 2.5

pA full scale

W 8-channel digital FIR filter

W Self-calibration of offset and gain
W Low power: 50 mW per channel for 8-channel

system

W Ordering information (described on pg.198)

— CS5542-KL
— CS5543-KL

REFGNDL

REFGNDR

l

28-Pin PLCC
28-Pin PLCC

VA+ VA- GNDL VD+ DGND

y 4 Y I17 J7 J J M
N 4 5, Yy /i
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The C€S5542/43 chipset is designed to be a
complete current measurement data acquisition
system. The CS5542 is a 22-hit, 2-channel, 5 N_order
A> modulator. The CS5543 is a monolithic CMOS,
8-channel digital FIR filter designed to be used with
up to four CS5542s forming an 8-channel system.
The complete system is capable of cascading up to
1024 channels.

The system supports 22-bit measurement
resolution with output conversion rates up to 1 kHz
per channel. JTAG boundary-scan capability is
available to facilitate self-test at the system level.

Typical applications for the CS5542/43 system are
environmental monitoring, process control systems,
color sensing, light measurement, chemical
analyzers, and photo-diode transducer applications.
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Data Acquisition

General-Purpose A/D Converters

General-Purpose A/D

y 4 Y I1r J J /M

Converters Y 5 ) y) /=
— CS5012A/14/16 142
— CS5101A/02A 143
— CS5126 144
— CS5180 145
— CS5181 146
— CSb5317 147
Specification Table
Part Res(giltjst)ion Thr?kul_?zr;put I_I?rfsgrriily Dll_fiT\eer:S:)l/al D%/Zr?;elc l\lljggzjg:i Package
(%FS) (£SB) (dB) (MmW)
CS5012A 12 100 kHz 0.006% 0.25 73 150
CS5014 14 56 kHz 0.002% 0.25 83 150 40 PDIR, 40 PLCC, 40 LCC
CS5016 16 50 kHz 0.001% NMC 92 150
CS5101A 16 100 kHz 0.0015% NMC 92 280
CS5102A 16 20 kHz 0.0015% NMC 92 44 28 PDIP, 28 PLCC, 28 LCC
CS5126 16 100 kHz 0.0015% NMC 92 280
CS5180 16 8 to 400 kHz +2 LSB +0.5 96 300
CS5181 16 625 KHz +2 LSB +0.5 96 400 2B pLcC
CS5h317 16 20 kHz NMC 84 220 18 PDIR, 20 SOIC
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CS5012A/14/16

12-, 14-, and 16-Bit, Self-Calibrating A/D Converters

B Monolithic CMOS ADCs
— Microprocessor compatible
— Parallel and serial output
— Inherent track/hold input
W True 12-, 14-, and 16-bit precision
W Conversion times:
— CS5016 16.25 8
— CS5014 14.25 @
— CS5012A 720 g
W Self-calibration maintains accuracy over time
and temperature
W Low power dissipation: 150 mwW
W Low distortion
W Ordering information (described on pg.198)
— Available in 40/44-pin PLCC and PDIP packages

— For more information, refer to the datasheet
located on the CD-ROM, at www.cirrus.com, or
contact your local sales representative.

A0 BP/UP RST BW INTRLV CAL

y 4 yYI17 JZ J /M
I 4 L, Wy /i
' 4/ 7 4 a8/ /] 4

The CS5012A/14/16 are 12-, 14-, and 16-bit
monolithic ADCs with conversion times of 7.2 s,
14.25pus and 16.25pus. Unique self-calibration
circuitry insures excellent linearity and differential
non-linearity, with no missing codes. Offset and
full-scale errors are kept within 1/2 LSB
(CS5012A/14) and 1 LSB (CS5016), eliminating the
need for calibration. Unipolar and bipolar input
ranges are digitally selectable.

The pin-compatible CS5012A/14/16 consist of a
DAC, conversion and calibration microcontroller,
oscillator, comparator, microprocessor compatible
tri-state 1/0, and calibration circuitry. The input
track-and-hold, inherent to the devices’ sampling
architecture, acquires the input signal after each
conversion using a fast slewing on-chip buffer
amplifier. This allows throughput rates up to 100 kHz
(CS5012A), 56 kHz (CS5014), and 50 kHz (CS5016).

An evaluation board (CDB5012/14/16) is available,
which allows fast evaluation of ADC performance.
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CS5101A/02A

16-Bit, 100/20-kHz A/D Converters

B Monolithic CMOS ADCs
— Inherent sampling architecture
— 2-channel input multiplexer
— Flexible serial output port
W Ultra-low distortion
— S/(N+D): 92 dB
— THD: 0.001%
W Conversion time
— CS5101A: 8 us
— CS5102A: 40 ps
W Linearity error: £.001% FS
— Guaranteed no missing codes
W Self-calibration maintains accuracy
— Over time and temperature
B Low power consumption
— CS5101A: 320 mW
— CS5102A: 44 mW
— Power-down mode: <1 mW
W Ordering information (described on pg.198)
— Available in 28-pin PLCC and PDIP packages

— For more information, refer to the datasheet
located on the CD-ROM, at www.cirrus.com, or
contact your local sales representative.
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The CS5101A and CS5102A are 16-bit monolithic
CMOS ADCs capable of 100 kHz (CS5101A) and
20 kHz (CS5102A) throughput. The CS5102As low
power consumption of 44 mW, coupled with a
power-down mode, makes it particularly suitable for
battery-powered operation.

On-chip  self-calibration  circuitry  achieves
nonlinearity of £0.001% of FS and guarantees 16-bit
no missing codes over the entire specified
temperature range. Superior linearity also leads to
92 dB S/(N+D) with harmonics below -100 dB. Offset
and full-scale errors are minimized during the
calibration cycle, eliminating the need for external
trimming.

The CS5101A and CS5102A each consist of a
2-channel input multiplexer, DAC, conversion and
calibration microcontroller, clock  generator,
comparator, and serial communications port. The
inherent sampling architecture of the device
eliminates the need for an external track and hold
amplifier.

The converters’ 16-bit data output is in serial form
with either binary or two’s complement coding.
Three output timing modes are available for easy
interfacing to microcontrollers and shift registers.
Unipolar and bipolar input ranges are digitally
selectable.
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CS5126

16-Bit, Stereo A/D Converter for Digital Audio

B Monolithic CMOS ADC
— Inherent sampling architecture
— Stereo or monaural capability
— Serial output
B Monaural sampling rates up to 100 kHz
— 50-kHz/channel stereo sampling
W Signal-to-(noise + distortion): 92 dB
B Dynamic range: 92 dB
— 95 dB in 2x oversampling schemes
B Interchannel isolation: 90 dB
W 2s complement or binary coding
W Low power dissipation: 260 mwW
— Power-down mode for portable applications
W Ordering information (described on pg.198)

— CS5126-KP 28-Pin PDIP
— CS5126-KL 28-Pin PLCC
HOLD SLEEP RST STBY CODE

y 4 yYI17 JZ J /M
N 4 L YWy /i
' 417 4 a8/ / 4

The €S5126 CMOS ADC is an ideal front end for
stereo or monaural digital audio systems. The
CS5126 can be configured to handle two channels at
up to 50 kHz sampling per channel, or it can be
configured to sample one channel at rates up to
100 kHz.

The CS5126 executes a successive approximation
algorithm using a charge redistribution architecture.
On-chip self-calibration circuitry has 18-bit resolution
thus avoiding any degradation in performance with
low-level signals. The charge redistribution technique
also provides an inherent sampling function that
avoids the need for external sample/hold amplifiers.

Signal-to-(noise + distortion) in stereo operation is
92 dB, and is dominated by internal broadband noise
(1/2 LSB rms). When the CS5126 is configured for 2x
oversampling, digital post-filtering bandlimits this
white noise to 20 kHz, increasing dynamic range to
95 dB.
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CS5180

A> Modulator and 8 kHz to 400 kHz 16-Bit ADC

W 16-bit delta-sigma (AZ) A/D converter
W Fully differential input with 4.0 V,, range
B Dynamic range: 93 dB
W Spurious free dynamic range: 96 dB
W Total harmonic distortion: -95 dB @ 22 kHz
W Up to 400 kHz output word rate
B No missing codes
W Non-aliasing low-pass digital filter
W High speed 3-wire serial interface
W Supply options:
— VA+=5V,VD+ =5V, 690 mW
— VA+=5V,VD+=3V, 368 mW
H Modulator output mode
— Power down mode
W Ordering information (described on pg.198)

— CS5180-BL 28-Pin PLCC
— CS5180-BQ 44-Pin TQFP

y 4 Y17 JZ J /M
N 4 L, YWy /i
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The €S5180 is a fully calibrated high-speed AS
analog-to-digital converter, capable of
400 kSamples/second output word rate (OWR). The
OWR scales with the master clock. It consists of a
5th order AX modulator, decimation filter, and serial
interface. The chip can use the 2.375V on-chip
voltage reference, or an external 2.5 V reference. The
input voltage range is 16 x VREFIN Vpp fully
differential. Multiple CS5180s can be fully
synchronized in multi-channel applications with a
SYNC signal. The part has a powerdown mode to
minimize power consumption at times of system
inactivity. The high speed digital I/O lines have
complementary signals to help reduce radiated noise
from traces on the PC board. The CS5180 can also
be operated in modulator-only mode which provides
the A> modulator bitstream as the output.

Applications include sonar, process control,
medical instrumentation, ATE instrumentation, PC
data acquisition, and communications.
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DATA ACQUISITION GENERAL-PURPOSE A/D CONVERTERS CS5181
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CS5181

A Modulator and 400 kHz to 625 kHz 16-Bit ADC

W 16-Bit delta-sigma (AZ) A/D converter
W Fully differential input with 4.0 V,, range
B Dynamic range: 93 dB
W Spurious free dynamic range: 90 dBc
W Harmonic distortion: 89 dB
W Up to 625 kHz output word rate
B No missing codes
W Non-aliasing low-pass digital filter
W High speed 3-wire serial interface
W Supply requirements:
— VA+=5V,VD+=3.3V: 570 mW
W Modulator output mode
— Power-down mode
W Ordering information (described on pg.198)

— CS5181-BL 28-Pin PLCC
— CS5181-BQ 44-Pin TQFP

y 4 Yy I7 JZ J J N
N 4 L, Yy /i
' 4 /7 J a8/ /] 4

The cs5181 is a fully calibrated high-speed AS
analog-to-digital converter, capable of
625 kSamples/second output word rate (OWR). The
OWR scales with the master clock. It consists of a
5th order AX modulator, decimation filter, and serial
interface. The chip can use the 2.375V on-chip
voltage reference, or an external 2.5V reference.
The input voltage range is 16 x VREFIN Vpp fully
differential. Multiple CS5181s can be fully
synchronized in multi-channel applications with a
sync signal. The part has a powerdown mode to
minimize power consumption at times of system
inactivity. The high speed digital I/O lines have
complementary signals to help reduce radiated noise
from traces on the PC board layout. The CS5181 can
also be operated in modulatoronly mode which
provides the A> modulator bitstream as the output.
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CS5317

16-Bit, 20 kHz Oversampling A/D Converter

B Complete voiceband DSP front-end
— 16-bit ADC
— Internal track and hold amplifier
— On-chip voltage reference
— Linear-phase digital filter
H On-chip PLL for simplified output phase
locking in modem applications
W 84 dB dynamic range
H 80 dB total harmonic distortion
W Output word rates up to 20 kHz
B DSP-compatible serial interface
W Low power dissipation: 220 mwW
W Ordering information (described on pg.198)
— CS5h317-KP 18-Pin PDIP
— CSb317-KS 20-Pin SOIC

VCOIN

PHDT
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N 4 L, YWy /i
' 4/ F 4 o 8// 4

The €S5317 is an ideal analog front end for
voiceband signal processing applications such as
high-performance modems, passive sonar, and voice
recognition systems. It includes a 16-bit ADC with an
internal track and hold amplifier, a voltage reference,
and a linear-phase digital filter.

An on-chip PLL (phased-lock loop) circuit simplifies
the CS5317’s use in applications where the output
word rate must be locked to an external sampling
signal.

The CS5317 uses AY modulation to achieve 16-bit
output word rates up to 20 kHz. The AX technique
utilizes oversampling followed by a digital filtering
and decimation process. The combination of
oversampling and digital filtering greatly eases
antialias requirements. Thus, the CS5317 offers
84 dB dynamic range and 80 dB THD and signal
bandwidths up to 10 kHz at a fraction of the cost of
hybrid and discrete solutions.

The CS5317’'s advanced CMOS construction
provides low power consumption of 220 mW and
the inherent reliability of monolithic devices.
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Data Acquisition

Geophysical Products

Geophysical Products o 74
' 4 /07 4 a8/ / 4
CS5320/21/22 149
@EW— CS5372 150
@EW CS5376 151

Specification Table

DATA ACQUISITION GEOPHYSICAL PRODUCTS

. Dynamic Input Power .
Part Res(giltust)lon Range Range Consumption Cc'zvr:;/ter:(s)ldon Package
(dB) (V) (mW)
CS5320 24 120 +4.5 55 106
CS5321 24 120 +4.5 55 115 28 PLCC
CS5322 - - - 1
120: CS5372-CS

CS5372 24 124 +2.5 25 115: CS5372-BS 24 SSOP
CS5376 - - - <6 - 64 TQFP

i
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CS5320/21/22

24-Bit Variable Bandwidth A/D Converter Chipset

Bl CMOS A/D converter chipset
W Dynamic range
— 130 dB @ 25 Hz bandwidth
— 121 dB @ 411 Hz bandwidth
W AX architecture
— Fourth-order modulator
— Variable oversampling: 64X to 4096X
— Internal track-and-hold amplifier
W CS5321 signal-to-distortion: 115 dB
H Clock jitter tolerant architecture
W Input voltage range: +4.5 V
W Flexible filter chip
— Hardware or software selectable options

— Seven selectable filter corners (-3 dB)
frequencies: 25, 51, 102, 205, 411, 824 and 1650 Hz

W Low power dissipation: <100 mW
W Ordering information (described on pg.198)

y 4 Y I17 J7 J J M
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The €S5320/22 and CS5321/22 Chipsets function
as a unique A/D converter intended for very high
resolution measurement of signals below 1500 Hz.
The (CS5320/22 Chipset is a cost-effective
commercial grade solution for applications which
require a high dynamic range A/D converter. The
chipsets perform sampling, A/D conversion, and
anti-alias filtering.

The CS5320 and CS5321 use AX modulation to
produce highly accurate conversions. The AX
modulator oversamples, virtually eliminating the
need for external analog anti-alias filters. The CS5322
linear-phase FIR digital filter decimates the output to
any one of seven selectable update periods: 16, 8, 4,
2, 1, 0.5 and 0.25 milliseconds. Data is output from
the digital filter in a 24-bit serial format.

CS5322

VD+ SYNC CLKIN CS RW

R

SCLK
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MSYNC

MFLG

MCLK

MDATA

VD+
DGND
CSEL

DIGITAL
FILTER

|

|

|
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ERROR
DRDY
ORCAL
DECA
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DECC

— CS5320/21/22 28-Pin PLCC
— CS5320-KL1 CS5320-KL/CS5322-KL Chipset
— CS5321-KL1 CS5321-BL/CS5322-KL Chipset
— CS5321-BL1 CS5321-BL/CS5322-BL Chipset
€S5320/21
VDD1 VSS1 VDD2 VSS2
—O0—0
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OFST
v
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AN+ ANALOG
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DATA ACQUISITION GEOPHYSICAL PrRoDUCTS CS5372

150

CS5372

Dual High Performance AX Modulators

W Fourth-order delta-sigma (AZ) architecture
W Clock jitter tolerant architecture
B Dynamic range
— 124 dB @ 411 Hz bandwidth
— 121 dB @ 822 Hz bandwidth
W Available in two grades
— SDR =120 dB for CS5372-CS
— SDR = 115 dB for CS5372-BS
W Input voltage range: 2.5 V
W 25 mW per channel
W Differential inputs to enhance dynamic range
W Power supply configurations
— VA+=+5V;VA-=0V;VD+=+43 Vto+5V
— VA+=+25V,;VA-=-25V,VD+=+3Vto +5V
— VA+=+3V, VA-=-3V,VD+=+3V
W Ordering information (described on pg.198)
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The €S5372 is a dual high dynamic range,
fourth-order A modulator intended for geophysical
and sonar applications. Used in combination with the
CS5376 digital filter, a unique high resolution A/D
system results.

The CS5372 is available in two grades: BS and CS.
The BS grade provides a signal-to-distortion ratio
(SDR) performance equivalent to the CS5321, while
the CS grade exceeds the SDR performance of the
CS5321 Both the BS and CS grades provide a higher
dynamic range than the CS5321, while consuming
less power per channel. In addition to exceptional
performance, the CS5372 BS and CS modulators are
available in a much smaller package than the
CS5321, thus providing the benefit of a multi-channel
solution with a much smaller footprint.

The CS5372 generates an oversampled serial bit
stream at 512 kbits per second operating with a
clock frequency of 2.048 MHz.

The CS5372 can be operated in two power
modes. In Normal mode (LPWR = 0) power
consumption is 50 mW. In Low Power mode
(LPWR = 1) power consumption is 30 mW. The
CS5372 also provides the capability of powering
down the modulators independently.
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CS5376

Low Power Multi-Function Decimation Filter

W 1 to 4 channel selectable decimation filters
B Programmable hardware SINC filters

W SPI control port with boot capabilities

W Selectable clock rates

W Multi-function high speed data output
interface

W DAC test bit stream generator (TBS)

W 3.0 V/5.0 V operation

B Low power: < 6mW/channel

B ROM-based self-test functions

W |EEE JTAG standard 1149.1 test access port
W Ordering information (described on pg.198)
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The C€S5376 is a Multi-Function Digital Filter
utilizing a low-power signal processing architecture
with additional hardware features to achieve efficient
filtering for up to four AX modulators. Digital filter
coefficients will be supplied for the Filter/Decimation
Engine and can be loaded into the CS5376 via the
SPI control port. These will include linear and
minimum phase filters at a variety of output word
rates.

The CS5376 incorporates a 24-bit Test Generator
that produces a 1-bit AX modulated output. The
CS5376 also has 12 bits of general purpose 1/O for
hardware setup and control.The CS5376 also has a
second SPI port for controlling external peripherals.

— CS5376-BS 64-pin TQFP
S
o S =
X E g v ~ i = = o
O ['4 [a] = = [} o [a)
[a) [a) o [a) [a)] LU [a)] o Q
[%2] ) (] ) ) [ > > >
| | CLOCK AND MSYNC R
SERIAL DATA OUTPUT WATCHDOG - > GENERATION oLR
REGISTER TIMER MCLK
A l«——>» TBS BUFFER AND FILTER TBSCLK
t * TBSDATA
1/0 ADDRESS AND DATA BUS I\S/I(I:SKO
- > SPI1 MOSI
SERIAL PERIPHERAL INTERFACE1L ST
SSI
SSO
<_>{ INTERRUPT CONTROLLER EINTL: BOOT
DECIMATION AND FILTERING ENGINE seLk
—P
SDO
< > SPI2 SDI1
< > SERIAL PERIPHERAL INTERFACE2 SDI2
SDI3
SDI4
GPIO11: CS11
GPIO10: CS10
GPIO9: CS9
GPIOS8: CS8
GPIO GPIO7
- > GENERAL PURPOSE I/O GPIO6
MODULAR DATA ( ) GPIO5
JTAG INTERFACE GPIO4: CS4
_ . GPIO3: CS3
INTERFACE F—arF — — = > ohios: Eos
SINC CONTROL GPIO1: CS1
L—JL - — 4 Y GPIO0: CS0
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IMAGING PRODUCTS

DATA ACQUISITION

152

Data Acquisition

Imaging Products
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Imaging Products

CS7615 153
CS7620 154
QEW— CS7622 155
CS7654 156
CS7666 157

Specification Table

Dynamic *CCD Power Needed (mW)
Range Saturation Package Comments
(dB) ) Standby Peak

Resolution

Part (bits)

Primarily for low-resolution
CCD, video- camera
applications.

Integrated timing generator

CS7615 10 53 16 650 44 TQFP

Primarily for high-resolution
progressive- scan CCD,
still-camera applications.
Integrated timing generator

CS7620 10** 72 0.5,107 16 0.125 375 64 TQFP

Primarily for high-resolution
progressive-scan CCD,
still-camera applications.
Integrated timing generator

0.3-1
CS7622 10** 72 (100 mv 0.083 214 32 TQFP
increments)

Primarily for video cameras
requiring analog outputs to

CS7654 Imaging DSP Digital Color Processor with Video Encoder 64 TQFP TV. Applications include
industrial and security
cameras.

Primarily for video cameras
requiring digital outputs.

CS7666 Imaging DSP Digital Color Processor 64 TQFP Applications include digital
security cameras and PC
cameras.

* CCD saturation voltage represents the maximum output voltage of CCDs in maximum lighting conditions. This represents the full-scale input
voltage of the A/D for CS7620 and is programmable to accommodate saturation voltages of different CCDs.
** Up to 13-Bits with DRX.
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CS7615

10-bit A/D Programmable Timing Generator for Interlaced CCDs

B 10-bit A/D converter

W Multi-sync CCD timing generator, handles
imagers up to 1000 pixels wide

W Integrated correlated double sampler

W 38 dB automatic analog gain control

H Up to 90 dB total gain adjust range

W Closed-loop ‘fuzzy’ AGC/exposure

W Code ‘16’ black level clamp

B 12C control bus

W Four-phase vertical CCD timing signals

W No CCD buffer amplifier required

W Master clock or crystal controlled

W Ordering information (described on pg.198)
— CS7615-KQ 44-Pin TQFP
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The CcS7615 is a low-power analog front-end
processor for standard four-color interline transfer
CCD imagers. The architecture includes a correlated
double sampler, AGC amplifier, black-level clamp,
10-bit ADC, and a complete multi-sync CCD timing
generator. The analog CCD imager output can be
directly connected to the CS7615 input, which does
not require an external buffer amplifier. The pixel data
is double-sampled for improved noise performance,
and gain adjusted prior to being digitized by the ADC.
Feedback from the ADC holds the image black level
at code-16 (assumes 8-bit data path), easing ITU-601
compliance issues. The multi-sync CCD timing
generator is programmed through the 1°C bus, and
can be used with a wide range of interline transfer
CCD imagers up to 1000 pixels wide. The CS7615
supports full ITU-601 compliance for imagers up to
720 pixels wide, and is compatible with both NTSC
and PAL timing.

The CS7615 is designed to be used along with the
CS7665 digital colorspace processor for CCD
cameras.
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IMAGING PRODUCTS CS7620

DATA ACQUISITION

154

CS7620

10-Bit A/D with DRX™ Technology, an Integrated

Timing Generator, and DACs

W 13-bit A/D conversion using DRX™ technology
W Backlight compensation

W Supports three input ranges of 0.53 V, 1.07 V,
and 1.60 V

W Multi-sync CCD timing generator
W High resolution output mode

W Low resolution (preview) output mode for LCD
driver

W Integrated correlated double sampler

W Digital black level clamp

W Digital outputs selectable for 13, 12, or 10 bits
B Two integrated general purpose DACs

B Low power consumption

W Power down mode

W High speed serial interface

l Supports a large variety of clock input
frequencies

H Low power mode option
W Ordering information (described on pg.198)
— CS7620-1Q 64-Pin TQFP
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The CS7620 is a low-power analog front-end
processor for interline or frame transfer CCD
imagers. Main applications include digital still image
cameras with up to 8kx8k pixels.

The architecture includes a correlated double
sampler, black level clamp and a 13-bit A/D
conversion module using patented DRX technology.
In addition, the chip contains a timing generator,
which supports common CCDs from IBM”, and
Polaroid”. For CCDs using different timing signals,
the internal timing generator can be bypassed.

There are 2 general-purpose DACs available which
can be used to drive motors for iris and shutter
control.

Chip parameters can be programmed using a high
speed 4-wire asynchronous digital interface.

The chip outputs digitized CCD data in either
13-bit, 12-bit or 10-bit format. 10-bit outputs are
generated from the 13-bit A/D output by a
programmable companding curve.
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CS7622

10-bit A/D with DRX™ Technology for 13-bit Performance

W 13-bit A/D conversion using DRX™ technology
H Backlight compensation

W Supports full scale analog input voltage ranges
from 300 mV to 1 V in 100 mV increments

W High Resolution output mode

H Low resolution (preview) output mode for LCD
driver

W Integrated correlated double sampler

W Digital black level clamp

H Digital outputs selectable for 13, 12, or 10 Bits
M Low power consumption

W Power down mode

W High speed serial interface

W Supports a large variety of clock input
frequencies

H Low power mode option
W Ordering information (described on pg.198)
— CS7622-KQ 32-Pin TQFP
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The CcS7622 is a low-power analog front-end
processor for interline or frame transfer CCD
imagers. Main applications include digital still image
cameras and video cameras.

The architecture includes a correlated double
sampler, black level clamp and a 13-bit A/D
conversion module using patented DRX technology.

Chip parameters can be programmed using a high
speed 4-wire asynchronous digital interface.

The chip outputs digitized CCD data in either
13-bit, 12-bit or 10-bit format. 10-bit outputs are
generated from the 13-bit A/D output by a
programmable companding curve.
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IMAGING PRODUCTS CS7654

DATA ACQUISITION

156

CS7654
P 1 5y 77
Video Camera DSP with Composite Video Output AN Ay ey N AN
W ITU-601 compliant image formatting The CS7654 is a low-power Digital Color-Space
W ITU-656 and SMPTE-125/M transports Processor for CCD cameras. It provides all the

necessary digital image processing for standard
W 1°C CONTROL INTERFACE four—colory int%rline trgnsfgr CCD gimagers. The
W Limited secondary 1°C bus master CS7654 processes the magenta, yellow, cyan, and
B Automatic white balance green (MYCG) CCD imager data into YCrCb
B Programmable gamma correction formatted component digital vidgo aljd into analog

. . PAL or NTSC. Internal processing includes color
W Programmable interpolation separation, automatic white balance, user

W Programmable luma gain and saturation programmable gamma correction, programmable
control scaling (interpolation), digital output formatting and
B Fully programmable color separation matrix encoding function for analog output. Also, a special
coefficients "Chroma Kill" circuit eliminates false colors during

. . . saturation. Video output can be formatted to be

[ ] Sl_Jpports_ up to'l440, actl\_/e plx_els per line, compatible with NTSC-M, NTSC-J,
with no limitation on vertical size PALB,D,G,H,I,M,N, and Combination N systems.
W Programmable "chroma kill" circuit Closed Caption is supported in NTSC. Three 10-bit
W Highly integrated for low part count cameras DACs provide two channels for an S-Video output

port and one composite video outputs.A High-speed
12C compatible control interface is provided for in
system design. A general-purpose /O port is also

B Three DACs providing simultaneous
composite, S-video outputs

W Multi-standard support for NTSC-M, available to help conserve valuable board space and
NTSC-JAPAN, PAL (B, D, G, H, I, M, N, to provide up to eight “boot” configurations.The
Combination N) CS7654 is designed to work directly with the CS7615

W On-chip voltage reference generator modes, CCD Imager Analog Processor.

tri-state DACs and power down mode.
W Ordering information (described on pg.198)

— CS7654-KQ 64-Pin TQFP
COLOR
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CS7666

Video Camera DSP with Digital Output

W ITU-601 compliant image formatting
W ITU-656 and SMPTE-125/M transport

W Provides separate HREF and VREF (or
alternately HSYNC and VSYNC) signals

W 1°C control interface

W Limited secondary I°C bus master
B Automatic white balance

B Programmable gamma correction
W Programmable interpolation

B Advanced color anti-aliasing filter

W Programmable luma gain and saturation
control

W Fully programmable color separation matrix
coefficients

W Supports images up to 1440 pixels wide with
no limitation on vertical size

W Pin and software compatible with the CS7665
W Programmable ‘color killer’ circuit

W Highly integrated for low-part-count cameras
W Ordering information (described on pg.198)
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The cS7666 is a low-power digital colorspace
processor for CCD cameras. It provides all necessary
digital image processing for standard fourcolor
interline transfer CCD imagers. The CS7666
processes the magenta, yellow, cyan, and green
(MYCG) CCD imager data into YCrCb-formatted
component digital video. Internal processing
includes color separation, automatic white balance,
user-programmable gamma correction,
programmable scaling (interpolation), and output
formatting.

The CS7666 employs an advanced false color
detection circuit and color filter to reduce, or
eliminate, incorrect color and “color noise”
associated with high spatial frequency images. Also,
a special “color killer” circuit eliminates false colors
during saturation. The digital output of the CS7666
can be configured to comply with ITU-601, ITU-656
and SMPTE-125/M standards. Additionally, HREF and
VREF (or HSYNC and VSYNC) output pins are
provided to support older analog video encoders and
the current ZV-Port definition. The CS7666 can
support horizontal line widths of up to 1440 pixels. It
has no limitations on the number of vertical lines it

— CS7666-KQ 64-Pin TQFP can support.
The CS7666 is designed to work directly with the
CS7615 CCD imager analog processor, and is a
drop-in replacement for the CS7665.
CCD DEFORMATTER = COLOR SEPARATION = WHITE AWB
DATA AND ANTI-ALIASING BALANCE T CONTROL
L GAMMA = = OUTPUT YCrCb
CORRECTION SCALER FORMATTER DATA
SECOI;IDARY G INTERFACE REGISTER PLL AND OUTPUT VREF/VSYNC
1“C BUS JA\ BLOCK CLOCK DRIVER TIMING HREF/HSYNC
PRIMARY
I’C BUS O
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DATA ACQUISITION ENERGY MEASUREMENT ICS
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Data Acquisition

Energy Measurement ICs

y 4 Yy r17 J J I M

Energy Measurement ICs yYsf 4 ¥y /=
CS5451 159
QEW— CS5460 160
CS5460A 161
Q@EW— cS5471 162

Specification Table

On-chip Power

Part Channels Accuracy DSP Consumption Calibration Package
CS5451 6 0.1% of reading No 20 mW No 28-SSOP
CS5460 2 0.1% of reading Yes 15 mw Yes 24-SSOP
CS5460A 2 0.1% of reading Yes 15 mw Yes 24-SSOP
CS5471 2 0.1% of reading No 10 mwW No 20-SSOP

i
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CS5451

Six-Channel Az Analog-to-Digital Converter

B Synchronous sampling

W On-chip 1.2 V reference (25 ppm/C typ)

W Power supply configurations:
— VA+=43V;VA-=-2V;VD+=+3V
— Supply tolerances 0%

W Power consumption
— 20 mW typical at VD+ = +3V

W Simple four-wire serial interface
— High-speed DMA capability

B Charge pump driver output generates negative
power supply

W Ground-referenced bipolar inputs

W Ordering information (described on pg.198)
— CSb5451-BS 28-pin SSOP
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The €S5451 is a highly integrated AS
Analog-to-Digital Converter (ADC) developed for the
Power Measurement Industry. The CS5451
combines six AX ADCs, decimation filters, and a
serial interface on a single chip. The CS5451
interfaces directly to a current transformer or shunt
to measure current, and resistive divider or
transformer to measure voltage. The product
features a serial interface for communication with a
micro-controller or DSP. The product is initialized and
fully functional upon reset, and includes a Voltage
Reference.
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CS5460

Single Phase Bi-Directional Power/Energy IC

W Energy data linearity: 0.1% of reading over
1000:1 dynamic range

W On-chip functions: energy, | OV,
Irms and Vgms, €nergy to pulse-rate
conversion

B Complies with IEC 687/1036, JIS
W Power consumption <12 mwW
W Interface optimized for shunt sensor
B Phase compensation
W Ground-referenced signals with single supply
W System calibration
B On-chip 2.5 V reference (25 ppm/€ typ)
B Simple three-wire serial interface
W Watch dog timer
W Power supply monitor
W Power supply configurations
— VA+=+5V; VA-=0V; VD+=+3Vto+5V
— VA+=+25V;, VA-=-25V,VD+=+3V
W Ordering information (described on pg.198)
— CS5460-BS 24-Pin SSOP

y 4 Y I7 J J /M
N 4 L, Wy /i
' 4/ 7 4 a8/ /] 4

The €S5460 is a highly integrated AS
Analog-to-Digital Converter (ADC) which combines
two AX ADCs, high speed power calculation
functions, and a serial interface on a single chip. It is
designed to accurately measure and calculate:
Energy, Instantaneous Power, IRMS, and VRMS for
single phase 2 or 3-wire power meter applications.
The CS5460 interfaces to a low-cost shunt or
transformer to measure current, and resistive divider
or transformer to measure voltage. The CS5460
features a bi-directional serial interface for
communication with a micro-controller and a
fixed-width programmable frequency output that is
proportional to energy. The product is initialized and
fully functional upon power-up, and includes facilities
for system-level calibration under control of the user
program.
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CS5460A

Single Phase Bi-Directional Power/Energy IC

W Energy data linearity: 0.1% of reading over
1000:1 dynamic range

— On-chip functions: energy, | OV,
Irms and Vgms, energy to pulse-rate conversion

B Smart Auto-boot mode from serial EEPROM
with no microcontroller.

H AC or DC system calibration
W Ability to drive Mech Cunter or Stepper Motor
B Complies with IEC 687/1036, JIS
W Power consumption <12 mwW
W Interface optimized for shunt sensor
W Phase compensation
W Ground-referenced signals with single supply
B On-chip 2.5 V Reference (25 ppm/€ typ)
B Simple three-wire serial interface
W Watch dog timer
W Power supply monitor
W Power supply configurations
— VA+=+5V; VA-=0V; VD+=+3Vto+5V
— VA+=+25V, VA-=-25V,VD+=+3V
W Ordering information (described on pg.198)
— CS5460A-BS 24-pin SSOP

y 4 Y I1r7 JZ J /N
N 4 L, wry /i
' 4/ 7 J 4 8// 4

The CS5460A is a highly integrated AS
Analog-to-Digital Converter (ADC) which combines
two AX ADCs, high speed power calculation
functions, and a serial interface on a single chip. It is
designed to accurately measure and calculate:
Energy, Instantaneous Power, Igpgs, and Vgys for
single phase 2 or 3-wire power meter applications.
The CS5460A interfaces to a low-cost shunt or
transformer to measure current, and resistive divider
or transformer to measure voltage. The CS5460A
features a bi-directional serial interface for
communication with a micro-controller and a
fixed-width programmable frequency output that is
proportional to energy. The product is initialized and
fully functional upon powerup, and includes facilities
for system-level calibration under control of the user
program.

In Auto-Boot Mode, the CS5460A reads the
calibration data and start-up instructions from an
external EEPROM. In this mode, the CS5460A can
work without the need for a microprocessor for
low-cost metering applications.
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CALCULATION SDI
ENGINE
(ENERGY SERIAL SDO
I xV
N _ IRMS, VRMS) [| INTERFACE |7 seLk
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CS5471

Dual-Channel Az Analog-to-Digital Converter

B Synchronous Sampling

H On-chip 1.2 V reference (25 ppm/C typ)

W Power supply configurations:
— VA+=43V;VA-=-2V;VD+=+3V
— Supply tolerances 0%

W Power consumption
— 10 mW Typical at VD+=+3 V

W Simple four-wire serial interface
— High-speed DMA capability

B Charge pump driver output generates negative
power supply

W Ground-referenced bipolar inputs

W Ordering information (described on pg.198)
— CSb5471-BS 20-pin SSOP

y 4 yYI1r JZ J [/
N 4 L, vy /i
' 4 /7 4 a8/ / 4

The €S5471 is a highly integrated AS
Analog-to-Digital Converter (ADC) developed for the
Power Measurement Industry. The CS5471
combines two AX ADCs, decimation filters, and a
serial interface on a single chip. The CS5471
interfaces directly to a current transformer or shunt
to measure current, and resistive divider or
transformer to measure voltage. The product
features a serial interface for communication with a
micro-controller or DSP. The product is initialized and
fully functional upon reset, and includes a Voltage
Reference.
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Echo Cancellation
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EcHO CANCELLATION SPECIFICATION TABLE
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Echo Cancellation

Echo Cancellation Y T </ /&
Y 447 47 o r8//7 4
k CS6420 165
CS6422 166

Specification Table

Dynamic Input Power Delay
Part Range Range Needed Length Package Comments
(dB) (V) (mW) (ms)
CS6420 80 1 300 64 20 SOIC acoustic and network canceller
CS6422 80 1 300 64 20 SoIC enhanced feature set

i
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CS6420

Full-Duplex Speakerphone IC

W Single-chip, full-duplex, hands-free operation
B Dual channel volume controls with AGC and

mute

W Optional 34 dB microphone pre-amplifier
W Dual integrated 80 dB IDR codecs
B Speech-trained network and acoustic echo

cancellers

W Rx and Tx supplementary echo suppression

W Configurable half-duplex training mode

Bl Power-down mode
B Microcontroller interface
W Ordering information (described on pg.198)

y 4 Y I17 J J /M
N 4 L, wry /i
4/ 07 4 a8/ / 4

Most modern speakerphones use half-duplex
operation, switching transmission between the
far-end talker and the speakerphone user due to the
acoustic coupling between the speaker and
microphone being much higher in speakerphones
than in mechanically-suppressed handsets.

The CS6420 enables full-duplex conversation with
a single-chip solution. The CS6420 can easily replace
existing half-duplex speakerphone ICs with a
significant increase in conversation quality.

The CS6420 consists of telephone and audio
interfaces, two codecs, and an echo-cancelling DSP.

— CS6420-CS 20-Pin SOIC
DVDD NC4 NC3 NC2 NC1 AVDD
4 w
m S| | & =
N | + Q @a a 290
O %} 4
NI O— O |l g < P B 2 |9k ) AO
2 Iz % o n o8 fa
< (G o o 3 = 8
I > < =)
0,6,95 12dB ? T 2
NETWORK /
PRE-EMPHASIS
FILTER g [N s . ACOUSTIC PRE-EMPHASIS CLOCK < I CLKI
Y / CANCELLER FILTER GENERATION +—»0 CLKO
w e P4
23 Y S l -8
0 oEF 5 = 3 3 = E Q
NO < |- ZZ<—D<—FE<—§ I=,<—<D( API
a) o m a r flon
o) © § =) I
= @ 0,6,9.5 12 DB
| MICROCONTROLLER INTERFACE | REFERENCE
DGND DATA  STROBE DRDY RST AGND APO MB
R % ®
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CS6422

EcHO CANCELLATION
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CS6422

Enhanced Full-Duplex Speakerphone IC

W Single-chip full-duplex hands-free operation
W Optional Tx noise guard

B Programmable attenuation during double-talk
H Optional 34 dB microphone pre-amplifier

B Dual channel volume controls with AGC and
mute

W Dual integrated 80 dB IDR codecs

B Speech-trained network and acoustic echo
cancellers

B Rx and Tx supplementary echo suppression

W Configurable half-duplex training mode

B Power-down mode

B Microcontroller interface

W Ordering information (described on pg.198)
— CS6422-CS 20-Pin SOIC

NC1 NC2 NC3

NC4

y 4 Y I1r7 J J /M
N 4 L, wry /i
4/ 07 4 a8/ / 4

Most modern speakerphones use half-duplex
operation, which alternates transmission between
the far-end talker and the speakerphone user. This is
done to ensure stability because acoustic coupling
between the speaker and microphone is much
higher in speakerphones than in handsets where
coupling is mechanically suppressed.

The CS6422 enables full-duplex conversation
using echo cancellation and suppression in a
single-chip solution. The CS6422 can easily replace
existing half-duplex speakerphone ICs with a
significant increase in conversation quality.

The CS6422 consists of telephone and audio
interfaces, two codecs, and an echo-cancelling DSP.
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Storage

Magnetic — Disk Drive Electronics

Magnetic — Disk Drive
Electronics
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CL-SH3365

PRML Read/Write Channel

W User data rates up to 550 Mbits/sec; servo
data rate from 38-76 Mbits/sec

H 6-bit flash ADC

W 10-tap adaptive digital finite impulse response
equalization filter

B Completely digital interpolated timing
recovery and zero phase restart

H Selectable rates of 24/25, 48/51, and 48/52 d=0
RLL encoder/decoder allows higher user data
rates and drive capacities than conventional
rate 8/9 d=0 RLL systems

W 16-state Viterbi engine with CC2 coding and
selectable target that can operate with
significant linear and nonlinear inter-symbol
interference

Ml Digital area integration of servo positioning
bursts

Ml Digital control loops can be configured with
separate data and servo loop coefficients for
both acquisition and tracking modes

B Channel-quality circuitry provides
channel-tuning data for error rate estimation
and performance optimization

SPI_SDAT
SPI_SENA
SPI_SCLK
DIAG<3:1>

TBUS<1:0>

W Error tolerance features matched to higher
recording densities

W 10-bit parallel NRZ data interface connects to
disk controller, simultaneously providing
decoded user data and correction pointers

W Ordering information

The CLSH3365 sampled-amplitude, digital
read/write channel is a mixed-signal CMOS VLSI
component designed to work with a disk controller
and preamp to build a highly flexible, state-of-the-art,
synchronous read path for high-density magnetic
disk drives.

The  CLSH3365 offers a  convolutional
code-enhanced EPR4 partial response sequence
detector, which provides a 10 to 2.0 dB performance
benefit over conventional EPR4 detectors at user
data rates up to 550 Mbits/second.
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CL-SH7663

Advanced Architecture ATA-66 Disk Controller

W Ultra DMA 66 (66.6 Mbytes/sec)

W ID-less architecture — proprietary SMASH
engine

B Defect management and logical sector
mapping

Bl SDRAM support: Maximum 111.3 Mbytes/sec
bandwidth

B 8-bit NRZ disk interface

— 340 Mbits/sec (42.5 Mbytes/sec.) maximum disk
data rate

B Advanced data integrity capabilities

— 3-way interleaved ECC with 21 bytes correctable
per sector on-the-fly, and erasure pointer support
B Automated ATA host interface processing
— Hardware support for auto multi-sector write,

auto sequential write, and auto sequential read
commands

— Host selection interrupt generation without
system clock

W Supports 1023 sectors per track

W Frequency synthesizer that generates internal
buffer, host, system, and correction clocks

MICROCONTROLLER

The CL:SH7663 is a member of the latest
generation of advanced disk controllers from Cirrus
Logic. The device offers the ID-less architecture plus
advanced data integrity features required by the error
characteristics of high-density disk drive technology.
The CL-:SH7663 provides a high-bandwidth solution
using SDRAMs or EDO DRAMs to enable
high-performance host and disk transfer rates.

The CL-SH7663 provides a large portion of the
hardware necessary to build an ATA disk drive
controller board. The device is typically configured
with buffer memory and a microcontroller (with
system RAM and ROM) to create a complete ATA
disk drive controller. The CLSH7663 design
combines ID-less architecture with advanced data
integrity features, a sector formatter, eight-channel
buffer arbitration logic, a high speed microcontroller
interface, and hardware ATA host interface support.
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CL-SH8600

2Ci™ Integrated ATA Drive Electronics

ATA Disk Controller

l Ultra DMA 66 support (66.6 Mbytes/sec)
W ID-less architecture

W Direct buffer access by CPU

W 8-bit NRZ disk data rate — 340 Mbits/sec
B Advanced ECC capabilities

— Up to 30 random/60 thermal asperity error bytes
correctable on-the-fly per sector

Read Channel

B Disk data rate — 300 Mbits/sec
B New CC2 Detector technology
W 6-bit flash ADC

B Selectable rates of 24/25, 48/51, and 48/52 d=0
RLL encoder/decoder

B Enhanced PR4 partial response detector

General

W Servo logic
W 3.3 Volt I/0, 2.5 Volt core, 0.25-micron design

The CL:SH8600 (or 2Ci) is a high-performance
ATA disk controller and read channel. The
CL-:SH8600, combined with a microcontroller, FLASH
memory, DRAM buffer memory, preamplifier, and
power drivers comprise a complete drive electronics
solution for ATA disk drives.

The hard disk controller logic offers full hardware
support of the ID-less architecture, including
automatic sector pulse generation, logical sector
mapping and on-track defect management. The
advanced ECC logic provides up to 30 bytes random
error correction per sector, or 60 error bytes per
sector using on-the-fly erasure pointer correction.

The read channel logic is a sampled amplitude
digital read/write channel that provides a highly
flexible, state-of-the-art, synchronous read path for
high-density magnetic disk drives. In addition, this
block has a programmable architecture and
calibration feature that allows the channel
parameters to be tuned to characteristics of each
drive, head, and zone. High disk data rates — up to
300 Mbps. (for the channel) — and erasure pointers
are supported.

QEW

ATA HOST BUS
N |
SDRAM/ BALLLO) HDC CORE READ CHANNEL PREAMP
DRAM BD[15:0] | CORE INTERFACE
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CL-SH8668

3Ci™ Integrated ATA Drive Electronics

Microcontroller

B ARM7TDMI 32-bit RISC processor
W Internal and external memory
W JTAG boundary scan

ATA Disk Controller

W Ultra DMA 66 support (66.6 Mbytes/sec)
B |D-less architecture

W Direct buffer access by CPU

W 8-bit NRZ disk data rate — 340 Mbits/sec
W Advanced ECC capabilities

Read Channel

H Disk data rate up to 330 Mbits/sec

Ml Digitally controlled VGA (variable gain
amplifier)

W Fourth-order analog LPF (low-pass filter)

B Enhanced PR4 partial response detector

B Thermal asperity detection and correction

W Ten-tap adaptive digital FIR filter

General

W Servo logic
W 3.3 Volt, 0.35 micron design

ARM

l| @ POWERED

xCi

The CL-SH8668 is a high-performance, low-cost,
integrated microcontroller, ATA disk controller, and
read channel. The CL-SH8668, FLASH memory,
DRAM buffer memory, preamplifier, and power
drivers comprise a complete drive electronics
solution for ATA disk drives.

The ARM® core operates on both 16- and 32-bit
instructions, providing complete management of
servo, spindle control, disk controller and
miscellaneous drive functions. 16-bit instructions
reduce firmware code size while 32-bit instructions
support time-critical functions such as servo
processing and interrupt handling.

The hard disk controller logic offers full hardware
support of the ID-less architecture, including
automatic sector pulse generation, logical sector
mapping and on-track defect management. Buffer
bandwidth using SDRAM of up to 1113 Mbytes/sec
can sustain host data rates of 66.6 Mbytes/sec in
Ultra DMA mode 2 and disk data rates up to 330
Mbits/sec.

Advanced ECC logic provides 1-byte error
correction and can correct a single-burst errors of 116
bits or a double-burst errors of 81 and 73 bits,
respectively, on-the-fly. Higher ECC correction power
can be achieved with off-line firmware correction and
erasure pointer support. The read channel logic is a
sampled amplitude digital read/write channel that
provides a highly flexible, state-of-the-art,
synchronous read path for high-density magnetic
disk drives.
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CL-CR3470/CR3475

ATAPI CD-R/RW Encoder/Decoder

W Single-chip integration of CD-ROM decoder,
CD-ROM encoder, CIRC encoder, EFM
modulator, ATIP decoder, buffer manager, and
ATAPI interface

l DVD port support (CL-CR3475 only)

W Supports up to 12x encoding speed

W 40x decoding speed

W Supports disc speeds up to 65 MHz MCLK

W Supports fast page mode or EDO DRAM

W Supports Ultra ATA 33 data transfer protocol
with data rate up to 33.3 Mbytes/sec

W Real-time CD-ROM layered ECC error
correction with programmable number of P-
and Q-word corrections per sector (up to 64
total)

W Supports ADB (Audio Data Buffering) for
CD-DA data

W Supports CD-Text mode format

W Low-power, highly efficient 0.35-micron CMOS
technology in a 144- or 176-pin LQFP package

The CL-CR3470 and CL-CR3475 are single-chip,
high-performance, highly integrated ATAPI interface
devices for the CD-R/RW
(CD-Recordable/CD-Re-writable) market. The
CL-CR3470 and CL-CR3475 integrate CD-ROM
decoder, CIRC encoder, EFM modulation, ATIP
decoder, buffer manager, and ATAPI interface logic.
In addition to its CD-Re-writable capability, the
CL-CR3475 features a DVD port enabling drive
manufacturers to develop a drive that reads DVD,
CD-ROM, CD-R, and CD-RW.

The CL-CR3470 and CL-CR3475 support up to 40x
read and 12x record disc speeds, allowing customers
to design a CD-RW drive with read speeds
compatible with CD-ROM. All write methods are
supported by the CL-CR3470 and CL-CR3475
disc-at-once, track-at-once, packet recording, and
multi-session-at-once. These devices incorporate the
most comprehensive error correction available in the
industry, using real-time CD-ROM-layered ECC error
correction with a programmable number of P/Q-word
corrections per sector (up to 64 total).
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CL-CR3480

ATAPI CD-R/RW Encoder/Decoder

W Single-chip integration of CD-ROM decoder,
CD-ROM encoder, CIRC encoder, EFM
modulator, ATIP decoder, buffer manager, and
ATAPI interface

H DVD port support

W Supports up to 16x encoding speed

W 48x decoding speed

W Supports disc speeds up to 71 MHz MCLK

Bl Supports SDRAM

H Supports Ultra ATA 33 data transfer protocol
with data rate up to 33.3 Mbytes/sec

W Supports Ultra DMA 33

W Real-time CD-ROM layered ECC error
correction with programmable number of P-
and Q-word corrections per sector (up to 64
total)

H Supports ADB (Audio Data Buffering) for
CD-DA data

W Supports CD-Text mode format

W Low-power, highly efficient 0.25-micron CMOS
technology in a 128-pin LQFP package

The CL:CR3480 is single-chip, high-performance,
highly integrated ATAPI interface device for the
CD-R/CD-RW (CD-Recordable and CD-Re-writable)
market. The CL-CR3480 integrates CD-ROM
decoder, CIRC encoder, EFM modulation, ATIP
decoder, buffer manager, and ATAPI interface logic.

The CL-CR3480 supports up to 48x read and 16x
record disc speeds, allowing customers to preserve
all CD/RW encode/decode electronics and firmware
as the disc speed requirements increase. All write
methods are supported by the CL-CR3480
disc-at-once, track-at-once, packet recording, and
multi-session-at-once. These devices incorporate the
most comprehensive error correction available in the
industry, using real-time CD-ROM-layered ECC error
correction with a programmable number of P/Q-word
corrections per sector (up to 64 total). The
CL-CR3480 also supports real-time subcode R-W
correction in CD-DA™ mode.
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STORAGE OPTICAL — DVD, CD-ROM, CD-R/RW ProbucTts CL-CR3710
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CL-CR3710

Integrated, High-Performance ATAPI DVD Drive Manager

W Integrates all required components for a
complete ATAPI DVD-ROM electronics
solution:

— RF amp

— PRML Data channel

— Servo control processor

— DVD/CD decoder

— CSS (content scramble system)
— ATAPI decoder

B Direct MPEG-2 decoder interface for DVD
player applications

W High-performance controller supports DVD
disc speeds up to 8x DVD speed, 40x CD speed

W Supports Ultra DMA: capable of synchronous
DMA data transfer rates up to 33.3 Mbytes/sec

W Firmware compatible with all Cirrus Logic
CD-ROM and CD-R/RW devices

W Low-power, highly efficient 0.35-micron CMOS
technology in a 208-pin LQFP package

The CL:CR3710 is Cirrus Logic’s high-integration,
high-performance ATAPI DVD drive manager. It
integrates all components required for a DVD-ROM
drive and can be used in a DVD player. The
CL-CR3710 includes RF amp, servo control
processor, data channel, DVD ECC, CSS, CD-ROM
decoder, and ATAPI interface logic.

The CL-CR3710 can be configured with an audio
DAC (digital-to-analog converter), external buffer
memory (16-bit SDRAM), a local microcontroller with
its RAM and ROM, and power drivers to create a
complete DVD-ROM electronics solution. It has an
integrated MPEG-2 interface and can be efficiently
designed into a DVD player.

The CL:CR3710 supports DVD disc speeds up to
8%, CD-ROM disc speeds up to 40x, and Ultra DMA
host speeds up to 33.3 Mbps.
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Evaluation Development Tools

Cirrus Logic offers several development tools that can help a customer design-in a Cirrus
Logic product. The following gives a brief description of these tools.

Reference Designs and Demonstration/Development Boards

To facilitate thorough product evaluation by our customers, we provide reference designs
and customer demonstration boards for most Cirrus Logic products. These products include a
fully functional evaluation board with all supporting technical documentation and software.

CDBs (Customer Demonstration Boards) are interface boards that allow a user to evaluate
the performance of a particular device.

CRD (Customer Reference Design) boards are application-specific boards that serve a pre-
defined function and illustrate the functionality of a particular device in a specific or pre-
defined mode. These reference designs provide a complete turn-key solution and serve as a
standard (a reference) for system designs. Reference design kits include schematics, Gerber
files, Bill of Materials, and software when appropriate. To facilitate rapid development, cus-
tomers are encouraged to copy these designs as they can serve as a spring-board for future
systems.

In addition to customer demonstration/development and reference design boards, Cirrus
Logic also offers the COBCAPTURE+ and CDB Standalone boards. These tools allow for data
collection (from most of the CDBs) and enhanced device evaluation via PC analysis tools.

Please contact your local Sales Representative or Distributor for more information on how
to obtain Reference Design or Demonstration/Development Board kits.
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Evaluation Development Tools

CDBCAPTURE+ 182
CDB Standalone 183
CRD Example 184

Schematic and Layout Review Service

Schematic & Layout
Review Service

Confirm optimum schematic and layout

before building your board.

For our free review service,
call applications engineering

(512) 445-7222
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CDBCAPTURE+

EVALUATION DEVELOPMENT TOOLS
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CDBCAPTURE+

Data Capture and Interface Board for a PC

W Versatile measurement tool used for the
evaluation of Crystal® analog-to-digital
converters

W Updatable via on-board RAM-based DSP and
Altera programmable logic device

W Easy interface to a PC-compatible computer

W LabWindows® based evaluation software for
data analysis

W Includes time domain, FFT, noise distribution
histogram, and DNL analysis options

B Can be used to evaluate the ADC in your
equipment

W Interfaces to the following ADC evaluation
board via 10-pin serial ribbon cable
— CS5012A CS5014 CS5016 CS5101A CS5102A
— CS5126 CS5180 CS5181 CS5317 CS5322
— CS5501 CS5503 CS5505 CS5506 CS5507
— CS5508 CS5509

H Interfaces to the following ADC evaluation
board via S/PDIF Link:

— CS5330 CS5331 CS5334 CS5335
— CS5360 CS5390 CS5394 CS5396

POWER SUPPLY INPUTS
S/PDIF

LINK

+5V POWER SUPPLY INPUT

interface  board is a
development tool that interfaces a Crystal
analog-to-digital converter to a PC-compatible
computer. Digital data is collected in a high speed
digital SRAM, then transferred to the PC over a serial
COM port. Evaluation software is included to analyze
the data and demonstrate the analog-to-digital
converter’s performance.

The cDBCapture+

The CDBCapture+ interface board is designed to
be easily interfaced to Crystal evaluation boards.
Application software is loaded via the PC’s serial
COM port. The software adjusts the CDBCapture+
interface board for the appropriate signal timing and
polarity, coding format and number of bits, thus
allowing the same hardware to be used with a
variety of Crystal ADCs.

Evaluation software is included with the
CDBCapture+ interface board. The software was
developed with National Instrument’s
LabWindows®, a software development system for
instrument control, data acquisition, and analysis
applications. The evaluation software permits time
domain, frequency domain, histogram, and DNL
analysis.

IBM COMPATIBLE PC
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CDB Stand-alone

Customer Demonstration/Development and Board Support

W Versatile measurement tool used for the
evaluation of Crystal® analog-to-digital
converters

W On-board micro-controller based digital
interface

W Easy interface to a PC-compatible computer

W LabWindows® based evaluation software for
data analysis
— Time domain analysis
— Spectrum analysis (i.e. FFT analysis),

— Noise distribution/histogram analysis
— Differential nonlinearity (DNL) analysis

H Can be used to evaluate the ADC in your
equipment

W Stand-alone evaluation boards are available for
the following products:

— CS5516* CS5520*
— CS5521 CS5522 CS5523 CS5524 CS5528
— CS5531 CS5532 CS5533 CS5534

° @j@ojo|e @je
. i
1 B, [
(0] @ [emaaad] @

l:| CABLE : ¥
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The CDB Stand-alone Evaluation Boards are
development tools that interface a Crystal
analog-to-digital converter to a PC-compatible
computer. Conversion data is collected by a
micro-controller on the evaluation board and then
transferred to a PC over a serial COM port.

Evaluation software is included to analyze the data
and demonstrate the analog-to-digital converter’s
performance. The application software is used to
configure the ADCs for different setting and
conversion modes. The software was developed
with National Instrument’s LabWindows®, a
software development system for instrument
control, data acquisition, and analysis applications.
The evaluation software permits time domain,
frequency domain, histogram, and DNL analysis.

*PC software for evaluation board does not
include statistical analysis algorithms.

IBM COMPATIBLE PC
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CRD EXAMPLE

EVALUATION DEVELOPMENT TOOLS
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CRD Example

Crystal® Reference Design Boards

Crystal Reference Design boards are available for
popular product configurations. Please consult your
local sales office for details. The following is one
example of a Crystal Reference Design board.

CRD4235-8

CrystalClear™16-Bit Audio Motherboard
Example Design

W WHQL™, PC 97, and PC 98 compliant
W Integrated FM synthesizer

H CrystalClear™ 3D stereo enhancement
W Integrated 3D-sound technology

B Demonstrates a 4-Layer board layout
W Includes a design guide section

W Requires only 2.0 sq. in. to implement

The CRD4235-8 is a CD-quality reference design
that is fully MPC3-compliant and compatible with Ad
Lib™, Sound Blaster Pro™, and Windows Sound
System™. Based on the CrystalClear™ CS4235
audio codec, it includes internal FM synthesizer,
hardware master volume control with volume mute,
extensive power management, and 3D sound
technology.

The CRD4235-8 operates in both Plug-and-Play
compliant systems, as well as, systems that do not
support Plug-and-Play. This reference design layout is
representative  of a  typical motherboard
implementation and requires only 2.0 sq. inches.
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Product Applications

AV Receiver AppliCation ... e 182
Mixing Console Application ..........coooiiiiiiiii i 183
Effects Processor Application .........ccooiiiiiiiii i 184
PC Audio APPLICAtION ... s 185
Thermocouple/RTD Application ..o 186
Weigh Scale Application ..o e 187
Sonar APPHICAtION ... e 188
Echo Cancellation in Cellular Car Kit Application ..............ccccovienin. 189
LAN Switch AppliCation .......ccoiiiiiiii e 190
Network Set-Top and Cable Modem Application ............................. 191
Still Camera AppliCation ... 192
PDA APPHICAtION ..o 193
Internet Appliance Application ... 194
AVR Subsystem Application ... 195
Universal Set-Top Box Application ..., 196
Universal DVD Audio Decoder Application ............ccoovoviiiiiiiinenenenen. 197
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AV RECEIVER APPLICATION

PRODUCT APPLICATIONS
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AV Receiver Application

CS4923 OR CS4925 OR CS4926

DIGITAL SIGNAL
PROCESSOR
BASS BOOST

TREBLE CONTROL
GRAPHIC/
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DIGITAL
AUDIO OUTPUT
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PARAMETRIC
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RIGHT
SURROUND
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Mixing Console Application

'7 16-CHANNEL ANALOG INPUTS 4|

_|

3-CHANNEL
GITAL INPUTS

l_DI

\

AES/EBU S/PDIF RECEIVER

> CS3310 | CS5394/CS5396|»
ANALOG AD

> VOLUME CONTROL | CONVERTER [

> CS3310 | 5| CS5394/CS5396| »
ANALOG AD

> VOLUME CONTROL[>| CONVERTER —>|

> CS3310 L »| CS5394/CS5396|»
ANALOG AD

> VOLUME CONTROL | CONVERTER |

> CS3310 | | CS5394/CS5396| »
ANALOG AD

> VOLUME CONTROL | CONVERTER >

> CS3310 | 5[ CS5394/CS5396]
ANALOG A/D

P VOLUME CONTROL | CONVERTER —

> CS3310 | 5| CS5394/CS5396| »
ANALOG AD

> VOLUME CONTROL | CONVERTER >

> CS3310 L »| CS5394/CS5396 | »
ANALOG AD

> VOLUME CONTROL | CONVERTER [

> CS3310 | | CS5394/CS5396| »
ANALOG AID

> VOLUME CONTROL | CONVERTER >

CS8414/CS8415* >

\

CS8414/CS8415*
AES/EBU S/PDIF RECEIVER

Y

Y

Y

CS8414/CS8415*
AES/EBU S/PDIF RECEIVER

Y

Y

Y

DSP
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CS4390 > CS3310 H>
D/A ANALOG
CONVERTER [ VOLUME CONTROL >
CS4390 > CS3310 H>
D/A ANALOG
CONVERTER [>| VOLUME CONTROL[>™
CS4390 > CS3310 H>
D/A ANALOG
CONVERTER [—{VOLUME CONTROL >
CS4390 > CS3310 H>
D/A ANALOG
CONVERTER [ VOLUME CONTROL[>™
CS4390 > CS3310 H>
D/A ANALOG
CONVERTER [ VOLUME CONTROL >
CS4390 > CS3310 H>
D/A ANALOG
CONVERTER [>| VOLUME CONTROL[>™
CS4390 > CS3310 H>
D/A ANALOG
CONVERTER [ VOLUME CONTROL >
CS4390 > CS3310 H>
D/A ANALOG
CONVERTER [ VOLUME CONTROL[>™
CS8404A/CS8405* >

> AES/EBU S/PDIF TRANSMITTER

N CS8404A/CS8405*
| AES/EBU S/PDIF TRANSMITTER

\

Y

CS8404A/CS8405*
AES/EBU S/PDIF TRANSMITTER

\J

\J

l_

* May be replaced by CS8420 (with Sample-Rate Converter)
if asynchronous input capability is desired.
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EFFECTS PROCESSOR APPLICATION

PRODUCT APPLICATIONS
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Effects Processor Application

ANALOG
INPUTS

DIGITAL
INPUTS

Lagl

CS3310 > CS5394
ANALOG AID
VOLUME CONTROL | CONVERTER

CS3310 > CS5394
ANALOG A/ID
VOLUME CONTROL[>| CONVERTER

vY vy

A

CS8414/CS8415*
AES/EBU S/PDIF RECEIVER

Y

Y

DSP

vYovy

CS4390 | CS3310 H>
D/IA ANALOG
CONVERTER [~ VOLUME CONTROL ™ ANALOG
OUTPUTS
CS4390 —» CS3310 H»
D/IA ANALOG
CONVERTER [*| VOLUME CONTROL[§>™
N CS8404A/CS8405* > DIGITAL
> AES/EBU S/PDIF TRANSMITTER -~ GUTPUTS

* May be replaced by CS8420 (with Sample-Rate Converter) if asynchronous input capability is desired.
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PC Audio Application

NORTH BRIDGE /0 CONTROL

AC-LINK

‘ PCI BUS }

AC-LINK SOLUTION

NORTH BRIDGE /0 CONTROL

LPC ISA BUS

CS4201

LPC ISA BUS

CS4281 CS4614
CS4630 CS4624

AUDIO PCI
AUDIO ACCELERATOR

‘ PCI BUS }

PCI AUDIO CONTROLLER WITH AC-LINK SOL

EMBEDDED
PROCESSOR

1/0 CONTROL

CS4235

‘ ISA BUS >

AUDIO CODEC SOLUTION
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THERMOCOUPLE/RTD APPLICATION

PRODUCT APPLICATIONS
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Thermocouple/RTD Application

VA+ VD+
THERMOCOUPLE CS5521 CS5525
CHANNEL - — — — — 4 CS5522 CS5526
| | CS5523 CS5528
INPUT CS5524
| proTECTION |
| |
L - - — _—
r—— - /1 UX As DIGITAL SYSTEM
| coLD | FILTER SERIAL He
JUNCTION INTERFACE
| compENSATION |
| CHANNEL |
L - - — _—
RESISTANCE —
TEMPERATURE
DETECTOR
(RTD)
iNBV LCPD
r - al
| CHARGE PUMP |
DRIVE
L - — —
Part Number Resolution Multiplexer Page Number
CS5521 16 2-Channel 119
CS5522 24 2-Channel 120
CS5523 16 4-Channel 19
CS5524 24 4-Channel 120
CS5525 16 1-Channel 121
CS5526 20 1-Channel 121
CS5528 24 8-Channel 120
Features Benefits

Direct sensor connection

Eliminates costly amplifiers by including chopper-stabilization amplifier

Low input current (<300 pA -40°C to +85°C)

Simplifies input protection circuitry; permits large input impedance

Negative supply

Includes an on-chip charge pump drive (-2.1 V negative supply)
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Weigh Scale Application

MUX

CS5516 CS5531 CS5533
CS5520 CS5532 CS5534

AY

—>

DIGITAL
FILTER

SERIAL
INTERFACE

Part Number Resolution Multiplexer Page Number
CS5516 16 1-Channel 118
CS5520 20 1-Channel 118
CS5531 16 2-Channel 123
CS5532 24 2-Channel 123
CS5533 16 4-Channel 123
CS5534 24 4-Channel 123
Features Benefits

Direct sensor connection

Eliminates costly amplifiers and accommodates low-level
signals

Single or dual supply excitation

Flexible power supply configuration

Zero’s at output Word Rate

Eliminates aliasing effects

2000 Product Guide
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SONAR APPLICATION

PRODUCT APPLICATIONS
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Sonar Application

HYDROPHONE

®

LO-/HI-PASS

FILTER

+5V
+5V

}_\/W

+5V +5V
VA+ VD+
CS5180
CS5181
TIMING &
CONTROL
SYSTEM
LOGIC
AS DIGITAL SERIAL
[—>| FILTER [ ™INTERFACE

M REF.
INSTRUMENTATION
AMPLIFIER J;GND DGNDJ7
Features Benefits

High signal-to-noise (93 dB CS5180, 91 dB CS5181)

Simplifies system design

High throughput (400 kHz CS5180, 625 kHz CS5181)

Provides 8 kHz ~ 625 kHz throughput

Anti-aliasing filter

Relaxes external anti-aliasing filter requirements

Modulator-only mode

Provides flexible filter design
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Echo Cancellation in Cellular Car Kit Application

!

MIC

— Provides full-duplex, hands-free speaker phone operation in a car
— Simple analog connection to most cellular phones (digital interface requires
inexpensive codec)
— Integrated microphone pre-amp and volume control with AGC reduce external
component count and enhance call quality

2000 Product Guide
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LAN SwITCH APPLICATION

PRODUCT APPLICATIONS
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LAN Switch Application

SWITCH ENGINE - MEMORY
T 1 1 W)
l —— |  ——
QUAD MAC QUAD MAC QUAD MAC MAC MAC
Y Y Y Y Y
CS8904 CS8904 CS8904 CS8952 CS8952
QUAD QUAD QUAD 10/100 10/100
10 BASE-T 10 BASE-T 10 BASE-T ETHERNET ETHERNET
TRANSCEIVER TRANSCEIVER TRANSCEIVER TRANSCEIVER TRANSCEIVER
A A A A A A A A A A A A Y
! Y Y Y ! Y Y Y ! Y Y Y
(LRI WO (WM vacneTics Wy
NI NI NI m
A A A A A A A A A A A A
! Y Y Y ! Y Y Y ! Y Y Y 4
RJ45 RJ45 RJ45
“HARMONICA” “HARMONICA” “HARMONICA” CONT\IJS(?TOR MZ%ETE
CONNECTOR CONNECTOR CONNECTOR
100BASE-TX 100BASE-T
............... TWELVE 10 BASE-T PORTS ............... TWISTED PAIR FIBER
UPLINK UPLINK ><
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Network Set-Top and Cable Modem Application

SERVICE
PROVIDER

§

——
§
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STiILL CAMERA APPLICATION

PRODUCT APPLICATIONS
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Still Camera Application
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PDA Application

o0 0O LCD PANEL
MODEM
SPEAKER --e--
“ o ™
o e e mm e mm e e e — o e . . — o —— —
: |
: DAC |
| PL-PS6700 .
: |
: |
| |
! . SERIAL
I 1 PORT
M
| ROM A B !
| |
: " N CL-PS7111 I "
= B .
FLASH U SCANNING 10 BA%E??EQI—?QQNET FHO
i NETWORK
s KEYBOARD CONTROLLER
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INTERNET APPLIANCE APPLICATION

PRODUCT APPLICATIONS

194

Internet Appliance Application

z - >» Z

MM8SE8

TELEVISION

ENCODER

TV CS4333
CD-DAC

()

()

@

MOUSE

VIDEO O/P
(RGB)

/O PORT
CL-PS7500FE

2*PS/2 PORTS

AUDIO O/P
(32-BIT)

O Ol|0 O
=) |I=
SPEAKERS MICROPHONE
oy
CS8900A | LAN
TOBASE T | NETWORK
ETHERNET
CONTROLLER I
|
|
| PC
L | cARrD i @
s
A | X<

KEYBOARD
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AVR Subsystem Application

CS4228 CODEC

I/0 =96 KHZ @ 24-BITS
6 DACS + STEREO A/D

STEREO ANALOG >
STEREO
A/D
CONVERTER
DVD_SPDIF >

CD-ROM_SPDIF > CS8415A

DAT_SPDIF >
SPDIF
LD SPDIE > RECEIVER
7 INPUTS
SET-TOP_SPDIF >
COMPUTER_SPDIF >

CS49326 DSP

DECODER
DOLBY DIGITAL
DTS, MPEG-2
PRO-LOGIC,
VIRTUALIZER
MP-3, HDCD
SRS CS, QSOUND

—

>1 LF
STEREO A/D
CONVERTER

>1 RF
STEREO A/D LS
CONVERTER

»1 RS

»1 C
STEREO A/D
CONVERTER

»] LFE
SPDIF_OUT
IEC60958
IEC61937
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UNIVERSAL SET-TOP BOX APPLICATION

PRODUCT APPLICATIONS

Universal Set-Top Box Application

CS49300

- MPEG-4, ACC, DOLBY DIGITAL
- MP-3 DECODER, G.729A DECODER

- MPEG-1&2 AUDIO DECODER

- IEC 61937 PACKER

- PCM MIXER, EBS AND OTHER TONES

CS5330A
ANALOG TV . _ CS4931X 4 | €S4338 3
TUNER STEREO ADC STEREO DAC .
18-BIT 48 KHZ 4-BIT 96 KHZ -
DIGITAL RECEIVER - »| MULTI-STANDARD
CHANNEL ELECTRONICS N »|  MULTI-CHANNEL IEC60958-61937
TRANSPORT DEMUX DSP DECODER [  PCM/AC-3
AUDIO DECODER
SOFT MODEM
HD VIDEO DECODER COMPOSITE
—  VIDEO
TELEPHONY NOT TV DAC = CS4955
CODEC -~ -~ R
DAA
——» G
—— B
NTSC/PAL ~
TV DAC L S VIDEO
REMOTE > C
GPIO STUFF
FLASH DRAM
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Universal DVD Audio Decoder Application

DRAM -~
DVD DRIVE CONTROL
VIDEO DECODER
B B
A
12C DVD 12S
PEX 192 KHZ
DVD
DRIVE
' ' '
CS49300

aaoss [ SUER
CS4955 -
MACROVISION
SIX 10-BIT DACS > (Figll\B/IPONENT

MLP, AC-3, DTS, MPEG
UDIO DECODER + 192 KHZ PCM
HDCD, DOLBY VIRTUAL

CS4391 L = LTORL

STEREO DAC
24-BIT 192 KHZ — " RTORR

BOOT ROM

CS4391 L . LS

STEREO DAC
24-BIT 192 KHZ ——RS

CS4391 .

STEREO DAC
24-BIT 192 KHZ > LFE

- IEC60958-61937

PCM/AC-3

2000 Product Guide

== CIRRUS LOGIC

197

NOILYDITddy ¥3a023( olanNy AAd TVSYIAINA

SNOILVYOITddy 1ONAaodd



Package Type Definitions

CSXXXXXX-TPNNH

' Y

PACKAGE TYPE DEFINITIONS

» Electrical or speed specification
(optional) up to 2 numeric digits
Package code - required No alpha characters
Alpha characters only See data sheet
No numerics
P = Plastic Dip S =0.15 and 0.3” SOIC, SSOP, 6.1 mm TSSOP
C = Ceramic Dip E = Ceramic LCC
D = Cerdip J = J-Lead Ceramic Chip Carrier
L = Plastic Leaded Chip Carrier, J-Lead G = Gullwing Ceramic Chip Carrier
U = Unpackaged Die Q = Plastic Quad Flat Pack (TQFP, LQFP)
Z =TSSOP (4.4 mm) W = Wafer Sale
M = Metric Quad Flat Pack

\/

Temperature specifications - required
Alpha characters only

Signal Conditioning/Communication:
C=0°Cto70°C

| =-40°C to 85°C

M =-55°C to 125°C

Temperature/Accuracy - required
Alpha characters only

Data Acquisition:

Temperature Accuracy
Good Better Best
C=0°Cto70°C J K L
| =-40°C to 85°C A S C
M =-55°C to 125°C S T U
Up to 6 alpha numeric digits comprise remainder of basic part number
42 = Codecs 3 = Support Circuits 50 = GP A/D Converter
43 = D/A Converter 6 = Telecommunications 51 = GP A/D Converter
46 = PCI DSPs 7 = Signal Conditioning 53 = Signal Processing A/D Converters
49 = Audio DSPs 8 = Datacommunications 54 = Energy Measurement
Crystal Semiconductor
CS = All Crystal Products EP = Embedded Processor
CXT = Quartz Crystal CRD = Reference Design Kit
CDB = Evaluation Board CK = Chip Set
CX = Custom Products CMK = Manufacturing Kit
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Application Note/White Paper Library

Application notes can be obtained from the Cirrus Logic website at: www.cirrus.com and from the 1999
Cirrus Logic Product Guide CD-ROM, included with this publication. AES papers are located at www.aes.org.

ANO4 : Voltage References for Crystal
A/D Converters
mCS5012A/14/16
ECS5101A/02A
mCS5126

ANOG6 : Buffer Amplifiers for A/D
Converters

B CS5012A/14/16
EWCS5101A/02A
WCS5126

ANOQ7 : Measurement and Evaluation of
Pulse Shapes in T1/E1 Transmission
Systems
B CS61574A/75
W CS61581

ANO8 : Application Hints for the
CS501X Series of A/D Converters
mWCS5012A/14/16

AN10 : AX A/D Conversion Technique
Overview
mCS5501/03
mCS5317

AN12 : AT&T 62411 Design
Considerations Jitter and
Synchronization
WCS61574A/75
mCS61581

AN16 : Jitter Attenuation Performance
of the CS61575 and CS61575A PCM
Line Interface Circuits
WCS61574A/75
mCS61581

AN22 : Overview of Digital Audio
Interface Data Structures

H CS8401A/2A
W CS8403A/4A
WCS8411/12
W CS8413/14
WCS8420

AN27 : A Tutorial on MIDI and
Wavetable Music Synthesis
mCS4235

AN28 : Precision Temperature
Measurement using RTDs
W CS5516/20

AN3O0 : Switched-Capacitor A/D
Converter Input Structures
W CS5501/03
W CS5516/20

AN31 : A Collection of Bridge
Transducer Digitizer
W CS5505/06/07/08
mCS5509
W CS5516/20

AN32 : CS5516 and CS5520: Answers to
Application Questions
W CS5516/20
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AN33 : Clock Options for A/D
Converters
W CS5501/03
W CS5504
W CS5101A/02A

AN34 : Secondary Line Protection for
T1 and E1 Line Cards
mCS61535A
B CS61574A/75
mCS61577
mCS61581
mCS61582
mCS61583
mCS61584A

AN35 : The CS5504 Family
Characteristics

W CS5504
W CS5505/06/07/08
W CS5509

AN36 : CS5516 and CS5520:
Overcoming Errors in Bridge
Transducer Measurement
W CS5516/20

ANA45 : CS5504 Capture Interface
W CS5504

ANA46 : CS5509 Capture Interface
W CS5509

ANS53 : The CS5322 Digital Filter
W CS5320/21/22

ANT70 : Minimizing Start-up Time After
Coming Out of Sleep
mCS5101A/02A

AN71 : MPEG Messages
W CS4922

AN73 : Sample Procedures Sequences
for CS4920A Audio MPEG Microcode
W CS4922

ANT74 : Interfacing the CS5525, CS5526,
and CS5529 to the 80C51
Microcontroller
W CS5525/26
mCS5529

AN75 : Using the CS5525/CS5526 in
Multiplexed Applications
W CS5525/26

ANBSO : Digital CCD Camera Design
Guide
mCS7615
mCS7654
mCS7666

AN83 : CrystalLAN CS8900 Technical
Reference Manual

W CS8900A

AN84 : Ethernet Controller Technical
Reference Manual
W CS8920A

ANS8G6 : Guidelines for Implementing
Low-Cost Ethernet on the
Motherboard

W CS8920A

AN87 : Technical Report: PC Wakeup
Via Ethernet

W CS8920A
ANB8S : Interfacing the CS5525, CS5526
and CS5529 to the PIC16F84
W CS5525/26
W CS5529
ANB89 : Interfacing the CS5525, CS5526
and CS5529 to the 68HC05
W CS5525/26
W CS5529
AN9O0 : Quad 10BASE-T Ethernet

Transceiver Technical Reference
Manual

mCS8904

AN106 : Quick CS6420 Speakerphone
Interface
W CS6420

AN110 : CS4235 Review Checklist
mCS4235

AN115 : CS4923/24/25/26/27/28/29
Hardware User’s Guide
W CS4923/24/25/26/27/28/29

AN118: Interfacing the CS5522/24/28 to
the 80C51
W CS5521/23
W CS5522/24/28

AN120 : Dolby Digital User’s Guide for
the CS4923/04/05/06 Family
W CS4923/24/25/26/27/28/29

AN121 : MPEG User’s Guide for the
CS4925
W CS4923/24/25/26/27/28/29

AN122 : DTS User’s Guide for the
CS4926
W CS4923/24/25/26/27/28/29

AN123 : Crystal Original Surround
User’s Guide for the CS4923/04/05/06
Family
W CS4923/24/25/26/27/28/29

AN124 : Frequently Asked Questions:
Video and Imaging

AN126 : DRX" Technology: A Cirrus
Logic Development to Enhance Digital

AN127 : LXT970 to CS8952
Replacement Guide
W CS8952

AN130 : Interfacing the CS5522/24/28
to the PIC16C84
W CS5521/23
W CS5522/24/28

AN131 : Interfacing the
CS5521/22/23/24/28 to the 68HCO5
W CS5521/23
W CS5522/24/28
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AN132 : Imaging Terms
mCS7615
mCS7620
mCS7654
mCS7666

AN134 : AES and SPDIF Recommended
Transformers
W CS8401A/2A
W CS8403A/4A
mCS8411/12
mCS8413/14
W CS8420

AN136 : Using the CS5180 with
Multiplexed Inputs
mCS5180

AN138 : Interfacing the CS4954/55 to
the SX28AC Microcontroller

W CS4954/55

AN146 : AN-PS1 -- Evaluation Kit User
Manual
mCL-PS7111

AN152 : Using the CS5521/23,
CS5522/24/28, and CS5525/26 Charge
Pump Drive for External Loads
W CS5521/23
W CS5522/24/28
W CS5525/26

AN153 : Compatibility between CS4299
and AD1881
mCS4299

AN156 : Using the CS7620/22 with
CCDs
mWCS7620
mCS7622

AN157 : CS7620/22 Frequently Asked
Questions
mCS7620
mCS7622

AN158 : Measuring High Voltages (5 to
1,000 Volts) with the CS5521/23,
CS5522/24/28, and CS5525/26 A/D
Converters

W CS5521/23
W CS5522/24/28
W CS5525/26

AN159 : PLL Filter Optimization for the
CS8415A, CS8420, and CS8427
mCS8415A
mCS8420

AN164 : LXT310/318 to CS61310/18
Replacement Guide
mCS61310
mCS61318
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AN168 : Acoustic Path Design for
Full-Duplex Cellular Hands-Free Car
Kits
W CS6422

AN177 : Using JTAG for Debugging
EP72XX Microcontrollers
mWEP7209
mEP7211
mWEP7212

AN181 : Using the CrystalD CS8900Ain
8-Bit Mode
m CS8900A

White Paper Listings

Personal Computer Audio Quality
Measurement white paper
W CS4235
W CS4294
W CS4297A
mCS4299

AES Publications

All AES Publications are available on the
AES website at: www.aes.org.

A Stereo 16-bit AZ A/D Converter for
Digital Audio
W June 1989 JAES: AES preprint# 2724

An 18-bit Dual Channel Oversampling
AX A/D Converter, with 19-bit Mono
Application Example
W AES Oct 1989 New York: AES

preprint# 2851

The Effects of Sampling Clock Jitter on
Nyquist Sampling Analog-to-Digital
Converters and on Oversampling AZ
ADCs
W July 1990 JAES: AES preprint# 2844

18-bit Stereo D/A Converter with
Integrated Digital and Analog Filters
W Oct 1991 AES New York: AES
preprint# 3113

A Family of AES/EBU Interface Devices
W 1990 AES Los Angeles: AES preprint#
2962

An 18-bit AZ D/A Processor System
Achieving Full-Scale THD+N>100dB,
W 1992 AES San Francisco: AES

preprint# 3416

Measurement Techniques for
Debugging ADC and DAC Systems
W AES 11th International Conference:

"Audio Test and Measurement”,
Portland, OR, May 1992

How to Achieve Optimum Performance
from AX A/D and D/A Converters
W Oct 1993 JAES: AES preprint# 3417

A Single Chip Stereo 16-bit A/D
Converter and Quad 16-bit D/A
Converter for Automotive and
Consumer Applications
W 1993 AES Berlin: AES preprint# 3588

An Understanding and Implementation
of the SCMS Serial Copy Management
System for Digital Audio
Transmission

W 1994 JAES: AES preprint# 3518

A Single Chip Audio Codec for PC
Multimedia Applications
W 1993 AES New York: AES preprint#
3716

A Single Chip Stereo Volume Control,

W 1993 AES New York: AES preprint#
3759

A Single Chip DSP with D/A Converter
for Broadcast Audio Decoding
W 1994 AES Amsterdam: AES preprint#
3782

A Multiprocessing Digital Sound
Generator for High Polyphony
Wavetable Music Synthesis
W 1994 AES Amsterdam: AES preprint#

3831

An 18-bit, 8-pin Stereo Digital-to
Analog Converter
W 1994 AES San Francisco: AES
preprint# 3907

An Overview of Audio Technology for
the Multimedia Personal Computer
W 1994 AES San Francisco: AES

preprint# 3875

A 120 dB Dynamic Range, 96 kHz, 24-bit
Analog-to-Digital Converter
W Presented at the 102nd Convention of
the Audio Engineering Society, March
1997: AES preprint# 4443

Techniques to Measure and Maximize
the Performance of a 120 dB, 24-bit, 96
kHz A/D Integrated Circuit
W 103rd Convention of the Audio

Engineering Society, September 1997:
AES preprint# 4530

Towards a Digitally Interfaced
Microphone Standard
W 103rd Convention of the Audio
Engineering Society, September 1997:
AES preprint# 4518

A Monolithic 24-bit, 96kHz Sample Rate
Converter with AES3 Receiver and
AES3 Transmitter
W 1998 AES San Francisco: AES

preprint# 4771
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Product Documentation Library

The following listed documentation is accurate at the time of printing and can be retrieved from the 2000
Cirrus Logic Product Guide CD-ROM, included with this book.

For the most current product information, documentation listings, pdf downloads, evaluation drivers, and
corporate information, please visit the Cirrus Logic website at: www.cirrus.com.

CDB Stand-alone...........c..cccccvvennenne. 179
Customer
Demonstration/Development and
Board Support
W Evaluation Development Board

documentation is available for most
Crystal Consumer Audio,
Communication, and Data Acquisition
products

CRD EXample ........cccceevveeiniiicciinee 180
Crystal® Reference Design Boards

W Reference Design Board
documentation is available for most
Crystal PC Audio products

CDBCAPTURE+ ..o 178

Data Capture and Interface Board for a
PC

M Product Data Sheet
CL-CR3470/CR3475 ....ccooveeeeeeeinn 174

ATAPI CD-R/RW Encoder/Decoder

W Product Bulletin

CL-CR3480......ccuvieeerieeecieeeeeee e 175
ATAPI CD-R/RW Encoder/Decoder
CL-CR3710...ccciiiieeeciieeeciee e 176

Integrated, High-Performance ATAPI
DVD Drive Managerr

CL-PSB700......ccuueiiiieeeiiieeeiieeecieeeens 87
Low-Power PC Card Controller for the
CL-PS711land EP7211

CL-PST7111 ... 88
Ultra-Low-Power System-on-chip
with LCD Controller
W Product Bulletin
W Preliminary Data Book
W Development Kit Product Bulletin
Overview

W Development Kit Schematics

W Schematic OrCad Files

W Development Kit Quick Start Guide

W Development Kit Hardware User’s
Guide

W Development Kit Software User’s
Guide

MAN146 : AN-PS1 -- Evaluation Kit User
Manual

CL-PS7500FE......cccccoieeeiieeeeiieceeieees 93
High-Performance System-on-Chip
with CRT/LCD Controller
W Product Bulletin
W Advance Data Book

W Development Kit Product Bulletin
Overview

W Development Kit Schematics

W Development Kit Quick Start Guide

W Development Kit Hardware User’s
Guide

W Development Kit Software User’s
Guide
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CL-SH3365......cccvveeiiiieeiie e 169
PRML Read/Write Channel
CL-SH7663......cccvvveevieeeiee e 170

Advanced Architecture ATA-66 Disk
Controllerr

CL-SHB8600.........eeverrieieriieeeieieee 171
2Ci™ Integrated ATA Drive Electronics
CL=SHBB68... ..eeiciviiiriniieie i 172

3Ci™ Integrated ATA Drive Electronics

W Product Bulletin
W Marketing Brief

CS3310.iiiciiieciie e 68
Stereo Digital Volume Control
M Product Data Sheet
W Evaluation Board Data Sheet

CS4200......cceiiaienieieneeeee e 77
CrystalClear™ Audio Codec '97 With
Headphone Amplifier

CSA201...ciiiiiiieie et 78
CrystalClear™ Audio Codec '97 With
Headphone Amplifier

CS4220/21 ..o 47
24-Bit Stereo Audio Codecs with
Volume Control
M Product Data Sheet
W Product Information Booklet

CSA222.ciie et 48
20-Bit Stereo Audio Codec with Analog
Volume Control
M Product Data Sheet
W Product Information Booklet

CS4223/24 ... 49

24-Bit, 105 dB Audio Codecs with
Volume Control

W Product Data Sheet
W Product Information Booklet

CS4225.ciii e 50
Digital Audio Conversion System
M Product Data Sheet
CS4226.ccccuieiecieeecee e 51
Surround Sound Codec
W Product Data Sheet
W Evaluation Board Data Sheet
W Product Information Booklet
CSA227 oot 52
Six-Channel, 20-Bit Codec
W Product Data Sheet
CSA228..ccccvie et 53
Six-Channel, 24-Bit/96 kHz Codec
W Product Data Sheet

CS4235 ... 79

Low-Cost ISA Audio System

W Product Data Sheet

W Reference Design Data Sheet

W Marketing Brief

W Technical Brief TB423x35

EWAN110 : CS4235 Review Checklist

B AN27 : A Tutorial on MIDI and
Wavetable Music Synthesis

W Personal Computer Audio Quality
Measurement white paper

CSA28L vt 72
CrystalClear™ PCI Audio Interface
W Product Data Sheet
m Reference Design Data Sheet

CSA294 ..ot 80
SoundFusion® 4-Channel Audio Codec
‘97
W Product Data Sheet

CSA297A. it 81
CrystalClear™ SoundFusion® Audio
Codec 97
W Preliminary Product Data Sheet

W Personal Computer Audio Quality
Measurement white paper

CS4298 ... 82
SoundFusion® Audio/Modem Codec
'97 (AMC’97)

W Preliminary Product Data Sheet
W Personal Computer Audio Quality
Measurement white paper

CS4299 ...t 83
CrystalClear™ SoundFusion® Audio
Codec '97
W Preliminary Product Data Sheet
m Reference Design Data Sheet
EWAN153 : Compatibility between

CS4299 and AD1881
W Personal Computer Audio Quality
Measurement white paper

CS4334/35/36/37/38/39 ... 30
8-Pin, 24-Bit, 96 kHz Stereo D/A
Converters

W Product Data Sheet
W Evaluation Board Data Sheet
W Product Information Booklet

CS4340 i 31
24-Bit, 96 kHz Stereo DAC for Audio
M Product Data Sheet
W Evaluation Board Data Sheet
W Product Information Booklet
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CSA34L .. 32
24-Bit, 96 kHz Stereo DAC with Volume
Control
M Product Data Sheet
W Evaluation Board Data Sheet
W CDBA4341 Software
W Product Information Booklet

CSA3LAL ..o 62
Low Power 24-Bit, 96 kHz DAC with
Volume Control

CSA3LA2 .. 63
Low Voltage, Stereo DAC with
Headphone Amp

CS43BLA3 ... 64
Low Voltage, Stereo DAC with
Headphone Amp
W Product Data Sheet

CSABLAA ..ot 65
Low Voltage, Stereo DAC

CS4390.....ciiiciieeieeee e 33
24-Bit, Stereo D/A Converter
W Product Data Sheet
W Evaluation Board Data Sheet
W Product Information Booklet

CS439L ... 34
24-Bit, 192 kHz Stereo DAC with
Volume Control
M Product Data Sheet
W Evaluation Board Data Sheet
W Product Information Booklet

CS4396 ... 35
24-Bit, 192 kHz D/A Converter for
Digital Audio
W Product Data Sheet

CS4397 ..o 36

24-Bit, Multi-Standard D/A Converter
for Digital Audio
W Product Data Sheet

CS4BLA ... 73
SoundFusion® PCI Audio Accelerator
W Preliminary Product Bulletin
W Reference Design Data Sheet

CSAB24 ..o 74
CrystalClear™ SoundFusion® PCI
Audio Accelerator

CS4B30....ciiieiieiieiee e 75
CrystalClear™ SoundFusion® PCI
Audio Accelerator
W Preliminary Product Bulletin

CS48LL .. 55
Audio DSP + Codec

CS4812/14/16......ueeeeeiiecieeeeae 56
Audio DSP + Codec

CS4922 ..o 57

MPEG/G.729A Audio Decoder System
W Product Data Sheet

CS4923/24/25/26/27/28/29 ............... 58
Multi-Channel Digital Audio Decoders
W Product Data Sheet
W Evaluation Board Data Sheet
W Reference Design Data Sheet
W Product Information Booklet
WAN115 : CS4923/24/25/26/27/28/29
Hardware User’s Guide

EWAN120 : Dolby Digital User’s Guide for
the CS4923/04/05/06 Family

WAN121 : MPEG User’s Guide for the
CS4925

WAN122 : DTS User’s Guide for the
CS4926
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WAN123 : Crystal Original Surround
User’s Guide for the CS4923/04/05/06
Family

CS49300 ...vvveeeiiie e 59

Multi-Standard Audio Decoder Family

W Product Data Sheet

W Evaluation Board Data Sheet

CS4952/53 ... 99
NTSC/PAL Digital Video Encoder
W Product Data Sheet
W Product Information Booklet

CSA4954/55....cccoiiiieee e 100
NTSC/PAL Digital Video Encoder
W Product Data Sheet
W Evaluation Board Data Sheet
B AN138 : Interfacing the CS4954/55 to
the SX28AC Microcontroller

CS5012A714716......cccvveviieiciiiee 142
12-, 14-, and 16-Bit, Self-Calibrating
A/D Converters
W Product Data Sheet
HWANO4 : Voltage References for Crystal
A/D Converters

W ANO6 : Buffer Amplifiers for A/D
Converters

EWANOS : Application Hints for the
CS501X Series of A/D Converters

CS5101A/02A......ccoiiieiiiiiiie e 143
16-Bit, 100/20-kHz A/D Converters
W Product Data Sheet
HWANO4 : Voltage References for Crystal
A/D Converters
W ANO6 : Buffer Amplifiers for A/D
Converters
B AN33 : Clock Options for A/D
Converters
EWAN70 : Minimizing Start-up Time After
Coming Out of Sleep
CSB5126 ..ot 144
16-Bit, Stereo A/D Converter for
Digital Audio
W Product Data Sheet
HWANO4 : Voltage References for Crystal
A/D Converters

W ANO6 : Buffer Amplifiers for A/ID
Converters

CS5180 ..eeiiiiieeciiieeeeieeeeeee e 145
A% Modulator and 8 kHz to 400 kHz
16-Bit ADC
M Product Data Sheet
W Evaluation Board Data Sheet
W AN136 : Using the CS5180 with

Multiplexed Inputs

CS5181 .ooiiiiiieeciiee et 146
AZ Modulator and 400 kHz to 625 kHz
16-Bit ADC
W Product Data Sheet
M Evaluation Board Data Sheet

CSBE3L7 oot 147
16-Bit, 20 kHz Oversampling A/D
Converter

M Product Data Sheet

EWAN10 : DS A/D Conversion Technique
Overview

CS5320/21/22 ... 149
24-Bit Variable Bandwidth A/D
Converter Chipset
M Product Data Sheet
BWANS53 : The CS5322 Digital Filter

CS5330A/31A....iceeeeeee e 25
8-Pin, Stereo A/D Converters
W Product Data Sheet
M Evaluation Board Data Sheet

CS5360...uiiiiiiieeirieeiiirieesee e sreesneeeeas 26
24-Bit, Stereo A/D Converter
W Product Data Sheet
W Evaluation Board Data Sheet
W Product Information Booklet

CS5394 ...t 27
117 dB, 48 kHz Audio A/D Converter
W Product Data Sheet
W Evaluation Board Data Sheet
W Product Information Booklet
W Techniques to Measure and Maximize

the Performance of a 120 dB, 24-Bit,
96-kHz A/D Converter Integrated
Circuit white paper

CS5396/97 ...vveeeeece e 28
120 dB, 96 kHz Audio A/D Converters
W Product Data Sheet
W Evaluation Board Data Sheet
W Appendix C: Pyschoacoustic Filter
W Product Information Booklet
W Techniques to Measure and Maximize

the Performance of a 120 dB, 24-Bit,
96-kHz A/D Converter Integrated
Circuit white paper

CS53L32.uciiiiiieeiiiee et 66
Low Voltage, Stereo A/D Converter
W Product Data Sheet

CSB372..ciiiieeeeeeee e 150
Dual High Performance AZ Modulators
CSB376 .. 151

Low Power Multi-Function
Decimation Filter

CS5451
Six-Channel AZ Analog-to-Digital
Converter

CS5460 ....cuiiaiieiiiieiie e 160
Single Phase Bi-Directional
Power/Energy IC
W Product Data Sheet
M Evaluation Board Data Sheet
W Reference Design Data Sheet

CSB460A ... 161
Single Phase Bi-Directional
Power/Energy IC

CSB5ATL it 162
Dual-Channel AZ Analog-to-Digital
Converter

CS5501/03 .....ooviiiiiiiiiicicecn 129
Non-Aliasing, 16-Bit/20-Bit
Measurement A/D Converters
M Product Data Sheet
EWAN10 : DS A/D Conversion Technique

Overview
B AN30 : Switched-Capacitor A/D
Converter Input Structures
HWAN33 : Clock Options for A/D
Converters

CS5504 ... 130

Low-Power, 20-Bit A/D Converter

M Product Data Sheet

EWAN33 : Clock Options for A/D
Converters

BWAN35 : The CS5504 Family
Characteristics

WANA45 : CS5504 Capture Interface

CS5505/06/07/08 .....c..eevveeieeeiiiieeins 131
Very-Low-Power, 16-Bit/20-Bit A/D
Converters
W Product Data Sheet
EWAN3L1 : A Collection of Bridge

Transducer Digitizer
BWAN35 : The CS5504 Family
Characteristics
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CS5509 ..o 132
Single-Supply, 16-Bit A/D Converter
W Product Data Sheet
EWAN31 : A Collection of Bridge
Transducer Digitizer

BWAN3S5 : The CS5504 Family
Characteristics

WAN46 : CS5509 Capture Interface

CS5510/11/12/13....cccceeeeeeieaan, 133
16 and 20-Bit, 8-Pin AX ADC
W Product Data Sheet
M Evaluation Board Data Sheet

CS5516/20.....cccviiiiiiiiiieiiiciic e 134
16-Bit/20-Bit Bridge Transducer A/D
Converters
W Product Data Sheet
BWAN28 : Precision Temperature
Measurement using RTDs

BWAN3O0 : Switched-Capacitor A/D
Converter Input Structures

EWAN31 : A Collection of Bridge
Transducer Digitizer

BWAN32 : CS5516 and CS5520: Answers
to Application Questions

BWAN36 : CS5516 and CS5520:
Overcoming Errors in Bridge
Transducer Measurement

CS5521/23 .. 135
2- or 4-Channel 16-Bit Buffered AZ
Multi-Range ADC
W Product Data Sheet
W Evaluation Board Data Sheet
W Product Information Booklet
BWAN118: Interfacing the CS5522/24/28
to the 80C51

EWAN130 : Interfacing the CS5522/24/28
to the PIC16C84

EWAN131 : Interfacing the
CS5521/22/23/24/28 to the 68HCO5

BWAN152 : Using the CS5521/23,
CS5522/24/28, and CS5525/26 Charge
Pump Drive for External Loads

EWAN158 : Measuring High Voltages (5 to
1,000 Volts) with the CS5521/23,
CS5522/24/28, and CS5525/26 A/ID
Converters

CS5522/24/28 ......ooeeeeeeeeeeeee 136
2-, 4-, or 8-Channel, 24-Bit Buffered AZ
Multi-Range ADC
W Product Data Sheet
W Evaluation Board Data Sheet
W Product Information Booklet
BWAN118: Interfacing the CS5522/24/28
to the 80C51

EWAN130 : Interfacing the CS5522/24/28
to the PIC16C84

WAN131 : Interfacing the
CS5521/22/23/24/28 to the 68HCO5

BWAN152 : Using the CS5521/23,
CS5522/24/28, and CS5525/26 Charge
Pump Drive for External Loads

EWAN158 : Measuring High Voltages (5 to
1,000 Volts) with the CS5521/23,
CS5522/24/28, and CS5525/26 A/D
Converters
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CS5525/26 .....cocveiiiiiiiiiiii 137
16-Bit/20-Bit Multi-Range A/D
Converters with 4-Bit Latch
W Product Data Sheet
W Product Information Booklet
HWAN74 : Interfacing the CS5525,
CS5526, and CS5529 to the 80C51
Microcontroller

B AN75 : Using the CS5525/CS5526 in
Multiplexed Applications

MW ANSS : Interfacing the CS5525,
CS5526 and CS5529 to the PIC16F84

EWANBS9 : Interfacing the CS5525,
CS5526 and CS5529 to the 68HCO5

EWAN152 : Using the CS5521/23,
CS5522/24/28, and CS5525/26 Charge
Pump Drive for External Loads

EWAN158 : Measuring High Voltages (5 to
1,000 Volts) with the CS5521/23,
CS5522/24/28, and CS5525/26 A/D
Converters

M Frequently Asked Questions

CS5529....ciiiiiiiiesiieeeese e 138
16-Bit, Programmable AX ADC with
6-Bit Latch
W Product Data Sheet
M Evaluation Board Data Sheet
W Product Information Booklet
EWAN74 : Interfacing the CS5525,

CS5526, and CS5529 to the 80C51
Microcontroller
M ANSS : Interfacing the CS5525,
CS5526 and CS5529 to the PIC16F84
HWANS9 : Interfacing the CS5525,
CS5526 and CS5529 to the 68HC05
W Frequently Asked Questions

CS5531/32/33/34.....oueeeeeeeeaee 139
16-Bit and 24-Bit ADCs with Ultra Low
Noise PGIA
M Product Data Sheet
W Evaluation Board Data Sheet

CS5542/43 ..o 140
22-Bit, Multi-Channel AZ A/D
Converter Chipset
W Product Data Sheet

CS61310..ccuiiiciiiiecciiee e 109

T1 Long Haul Line Interface Unit

W Product Data Sheet

W Evaluation Board Data Sheet

W Product Information Booklet

MW AN34 : Secondary Line Protection for
T1 and E1 Line Cards

WAN164 : LXT310/318 to CS61310/18
Replacement Guide

CSB1318...uiiiiiiiieeciiee e 110
E1 Long Haul Line Interface Unit
M Product Data Sheet
W Evaluation Board Data Sheet
W Product Information Booklet

MW AN34 : Secondary Line Protection for
T1 and E1 Line Cards

HWAN164 : LXT310/318 to CS61310/18
Replacement Guide

CSB1535A....c e 111
T1/E1 Line Interface Unit
W Product Data Sheet
B AN34 : Secondary Line Protection for
T1 and E1 Line Cards

CSB1574A/TS oo 112

T1/E1 Line Interface Unit

W Product Data Sheet

EWANO7 : Measurement and Evaluation
of Pulse Shapes in T1/E1 Transmission
Systems

WMAN12 : AT&T 62411 Design
Considerations Jitter and
Synchronization

W ANL1G6 : Jitter Attenuation Performance
of the CS61575 and CS61575A PCM
Line Interface Circuits

B AN34 : Secondary Line Protection for
T1 and E1 Line Cards

CSBL577 et 113
T1/E1 Line Interface Unit
W Product Data Sheet
B AN34 : Secondary Line Protection for
T1 and E1 Line Cards

CSB1581L ...ovvviieeeiciiiiiiee e 114

Universal Line Interface Unit

M Product Data Sheet

W Evaluation Board Data Sheet

W Product Information Booklet

HWANO7 : Measurement and Evaluation
of Pulse Shapes in T1/E1 Transmission
Systems

WAN12 : AT&T 62411 Design
Considerations Jitter and
Synchronization

W ANL1G6 : Jitter Attenuation Performance
of the CS61575 and CS61575A PCM
Line Interface Circuits

EWAN34 : Secondary Line Protection for
T1 and E1 Line Cards

CSB1582 ...ciiviiiiciie e 115
Dual T1/E1 Line Interface Unit
M Product Data Sheet

EWAN34 : Secondary Line Protection for
T1 and E1 Line Cards

CSB1583 ...t 116
Dual T1/E1 Line Interface Unit
M Product Data Sheet

EWAN34 : Secondary Line Protection for
T1 and E1 Line Cards

W CS61583-1Q (64-Pin TQFP) BSDL file

CSB1584A.......ooiiceeeeeeeeee e 117

Dual T1/E1 Line Interface Unit

M Product Data Sheet

W Evaluation Board Data Sheet

EWAN34 : Secondary Line Protection for
T1 and E1 Line Cards

W Technical Brief: CS61584A Enhanced
Dual T1/E1 LIU

W Technical Brief: Reading and Writing
Waveforms on the CS61584A

W CS61583A-IL (64-Pin TQFP) BSDL file

W CS61583A-1Q (64-Pin PLCC) BSDL file
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CS61600......ccciieeiiieeeiiie e sieeeeieee s 118
PCM Jitter Attenuator
M Product Data Sheet
CSB188L....oeeciiiceiieecieeee e 119
Octal E1 Analog Front End
M Product Data Sheet

CS61880/84 ......ooeeeeeeeeeeeeieeae e 120
Octal Line Interface Units
CS62180A/80B .......oveeeveveeiieeeiiiaens 121

Enhanced T1 Framer
W Product Data Sheet

CSB420....cuiiiiiiiieieie e 165
Full-Duplex Speakerphone IC
W Product Data Sheet
BWAN106 : Quick CS6420 Speakerphone
Interface
W Technical Brief: Upgrading from the
CS6420 to the CS6422

CSB422......ovieeiiec e 166
Enhanced Full-Duplex Speakerphone
IC
W Product Data Sheet
H Evaluation Board Data Sheet
W Evaluation Board Software
W Technical Brief: Upgrading from the
CS6420 to the CS6422

BWAN168 : Acoustic Path Design for
Full-Duplex Cellular Hands-Free Car
Kits
CSTB15...ciiiiceieeee e 153
10-bit A/D Programmable Timing
Generator for Interlaced CCDs
W Product Data Sheet
WANSO : Digital CCD Camera Design
Guide

BWAN124 : Frequently Asked Questions:
Video and Imaging

EWAN132 : Imaging Terms

CST620 ...t 154
10-Bit A/D with DRX™ Technology, an
Integrated Timing Generator, and
DACs
W Product Data Sheet
BWAN126 : DRX%o Technology: A Cirrus
Logic Development to Enhance Digital
Images

BWAN156 : Using the CS7620/22 with
CCDs

BWAN157 : CS7620/22 Frequently Asked
Questions

CSTB22.....coiiiiiiiiiiiiiii i 155
10-bit A/D with DRX™ Technology for
13-bit Performance
W Product Data Sheet
BWAN126 : DRX%o Technology: A Cirrus
Logic Development to Enhance Digital
Images

BWAN156 : Using the CS7620/22 with
CCDs

BWAN157 : CS7620/22 Frequently Asked
Questions

CSTB54 ... 156
Video Camera DSP with Composite
Video Output
W Product Data Sheet
WANSO : Digital CCD Camera Design
Guide

BWAN124 : Frequently Asked Questions:
Video and Imaging

EWAN132 : Imaging Terms

== CIRRUS LOGIC

CST666 ......oovveviiiciiiiiicicccc 157
Video Camera DSP with Digital
Output
W Product Data Sheet
W ANS8O : Digital CCD Camera Design
Guide

BWAN124 : Frequently Asked Questions:
Video and Imaging

WAN132 : Imaging Terms

CSBL30 wieeiieiie it 124
Multi-Standard Infrared Transceiver
W Product Data Sheet
W Evaluation Board Datasheet
W Addendum

CSBA401A/2A. ... 38
Digital Audio Transmitters
W Product Data Sheet
WAN134 : AES and SPDIF
Recommended Transformers

CS8403A/AA. ... 39
96 kHz Digital Audio Transmitters
M Product Data Sheet
WAN134 : AES and SPDIF
Recommended Transformers

CSB405A ... ..o 40
96 kHz Digital Audio Interface
Transmitter
W Product Data Sheet
W Evaluation Board Data Sheet

CSBA4L11/12 oo 41
Digital Audio Receivers
W Product Data Sheet
MWAN134 : AES and SPDIF
Recommended Transformers

CS8413/1A .o 42
96 kHz Digital Audio Receivers
M Product Data Sheet
WAN134 : AES and SPDIF
Recommended Transformers

CSB415A ... 43
96 kHz Digital Audio Interface
Receiver
M Product Data Sheet
W Evaluation Board Data Sheet
BWAN159 : PLL Filter Optimization for the

CS8415A, CS8420, and CS8427

CSBA20 .uveeiviveeiiiie e 44
Digital Audio Sample Rate Converter
M Product Data Sheet
W Evaluation Board Data Sheet
W Product Information Booklet
MWAN134 : AES and SPDIF

Recommended Transformers
EWAN159 : PLL Filter Optimization for the
CS8415A, CS8420, and CS8427

CSBA27 oo 45
96 kHz Digital Audio Interface
Transceiver
M Product Data Sheet
W Evaluation Board Data Sheet
BWAN159 : PLL Filter Optimization for the

CS8415A, CS8420, and CS8427

CSBI900A ..ot 104

Crystal LAN™ Ethernet Controller

W Product Data Sheet

W Product Information Booklet

EWANS83 : CrystalLAN CS8900 Technical
Reference Manual

EWAN181 : Using the Crystal, CS8900A in
8-Bit Mode

CSBI04....oeeiiieeeiie e 105
Quad Ethernet Transceiver
W Product Data Sheet
HWAN9O : Quad 10BASE-T Ethernet
Transceiver Technical Reference
Manual

CSBI920A ...t 106
10 Mbps Motherboard Ethernet
Controller
W Product Data Sheet
M ANB84 : Ethernet Controller Technical
Reference Manual

W ANSG6 : Guidelines for Implementing
Low-Cost Ethernet on the
Motherboard

W ANS87 : Technical Report: PC Wakeup
Via Ethernet

CSBI952...uiiiiiieeiiie e 107
100BASE-X and 10BASE-T Transceiver
W Product Data Sheet
WAN127 : LXT970 to CS8952

Replacement Guide

CXT6176/8192/8192A.......ccvvvereene 122
Pullable Quartz Crystals
W Product Data Sheet

EP7209 ..c.ooiiiiiiiieiieeceee e 95
High-Performance Ultra-Low-Power
System-on-Chip with LCD Controller
W Product Data Sheet
M Product Bulletin
W Development Kit Product Bulletin

Overview
BWAN177 : Using JTAG for Debugging
EP72XX Microcontrollers

EP7211 oot 89
High-Performance Ultra-Low-Power
System-on-Chip with LCD Controller
W Preliminary Product Bulletin
M Product Data Sheet
W Development Kit Product Bulletin

Overview
BWAN177 : Using JTAG for Debugging
EP72XX Microcontrollers

EP7212 .o 91
High-Performance, Low-Power
System-on-Chip
W Product Data Sheet
W Preliminary Product Bulletin
W Development Kit Product Bulletin

Overview
EWANL177 : Using JTAG for Debugging
EP72XX Microcontrollers
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CDB Standalone Customer Demonstration/Development and Board SUpport ...........ccccceeeeiviiiieeeeenns 179
CDBCAPTURE+ Data Capture and Interface Board fOr aPC .........cccoccoiiiiiiiiiiiie e 178
CL-CR3470/CR3475 ATAPI CD-R/RW ENCOAEIDECOUET .....coeeiiiiiiiieeeeiieieee et e e 174
CL-CR3480 ATAPI CD-R/RW ENCOUEIDECOUERT .....eeiieiiiiiiieeeeeeeiee e et e et a et e e e e enaaee e e e e ennnneeee e 175
CL-CR3710 Integrated, High-Performance ATAPI DVD Drive Manager ........ccccocevreeirieeeiiirennieee e 176
CL-PS6700 Low-Power PC Card Controller for the CL-PST7111 ......ccccceiiiiiiiiiiieniie e 87
CL-PS7111 Ultra-Low-Power System-on-chip with LCD Controller ...........ccccccooviiiii e 88
CL-PS7500FE High-Performance System-on-Chip with CRT/LCD Controller ............cccoevveeeiiiiiiinreeninns 93
CL-SH3365 PRML Read/Write ChaNNEl ........ocoiiiiiiiiiii ittt r e e eaee e 169
CL-SH7663 Advanced Architecture ATA-66 Disk CONtroller ..........ooocooiiiiiiiiiie e 170
CL-SH8600 2Ci" Integrated ATA Drive EIECIFONICS ......ccviiiiiieiiiie e 171
CL-SH8668 3Ci" Integrated Drive EICtrONICS PIAFOIM ........cocoovoveeeeeeeeeeeeeeeeeeeseeeeeee s ee e e s eseseeeeneseens 172
CRD Example Crystal® Reference DeSIGN BOAITS ........co..veeeeereeeeeeeeeeeeeeesesseseseseeeeseseseesesensesesnens 180
CS3310 Stereo Digital Volume CONIOl ......oooiiiiiiiiiicc e e et e e e e 68
CS4200 CrystalClear” Audio Codec 97 with Headphone AMPIfier ..........c..cccovveveeeeeeeeeeeeeeersesneeen 77
CS4201 CrystalClear” Audio Codec 97 with Headphone AMPIIfier ............ccccccovevveeeeeeereeeeeeerseenenen 78
CS4220/21 24-Bit Stereo Audio Codecs with Volume CoNntrol ............cceeeiiiiiiiieniiiie e 47
CS4222 20-Bit Stereo Audio Codec with Analog Volume CoNtrol ..........ccccoveeeiiiiiiiee e 48
CS4223/24 24-Bit, 105 dB Audio Codecs with Volume CoNtrol ..........ccccoviiiiiiiiiiieiniiiee e 49
CS4225 Digital AUAIO CONVEISION SYSTEIM ..cc.viiiiiiiiiiiiie ittt e et e e e e e nnnee e s 50
CS4226 SUITOUNT SOUNG COUEBC ....eeiiiiiiiiiiiie ettt ettt ettt e e e ettt e e e e e sttt ee e e e e esbbeeeeeeaasaeeeaeeeaeeeaeeaannnees 51
CS4227 SiX-Channel, 20-Bit COUEC .......couuuuiiiiiiee ettt ettt e et e e e e e e e e e e e e e e ee e s sbar b aeaeeeens 52
CS4228 Six-Channel, 24-Bit/96 KHZ COUEC ........cccuiiiiiiiiiiiie ettt ettt 53
CS4235 LOW COSE ISA AUIO SYSTEIM ....eiiiiiii ettt e e e s st e e e s e e e e e e s eeara e e e e annnees 79
CS4281 CrystalCleart PCI AUTIO INTEITACE ....o.cueueveveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee et et s et es s e es et eeeee s s ssens 72
€S4294 SoundFusion™ 4-Channel AUAIO COUEE “O7 ........vvimeeeeeeeeeeeeeeeeeeeeeee oo 80
CS4297A CrystalClear” SoundFusion” AUAIO COAEE 97 ........covveveeeeeeeeeeeeeeeeeeeeeee e 81
CS4298 SoundFusion™ Audio/Modem COdec '97 (AMC’O7) .......c.ovuevereeeeeeeeeeeeeeeeeeeee s eseesereeneenen 82
CS4299 CrystalClear” SoundFUSIoN AUAIO COUBC "7 .....evevieeeeeeeeeeeeeeeeeeeee e e s st 83
CS4334/35/36/37/38/39 8-Pin, 24-Bit, 96 kHz Stere0o D/A CONVEITEIS ....ccovoviiiiieieiiieeniiee et 30
CS4340 24-Bit, 96 kHz Stereo D/A Converter fOr AUGIO .......ccooiiiiiiiiiiiiie e 31
CS4341 24-Bit, 96 kHz Stereo D/A Converter with Volume Control .........c.ooovvivieviiiiciiieeeeeeeeeeeeeeee 32
CS4390 24-Bit, STErE0 D/A CONVEITET ..vvveieee e eeeeeeeee e e e e e e ettt e e e e e e e e e ee et e aaeeaeeeeeeeesssbsra s aaa e eeeeas 33
CS4391 24-Bit, 96 kHz Stereo D/A Converter with Volume Control .........c.ooovvviveviiiiiiiee e 34
CS4396 24-Bit, 192 kHz D/A Converter for Digital AUAIO ...........ooeviiiiiiiiic e 35
CS4397 24-Bit, Multi-Standard D/A Converter for Digital AUdIO ..........coooviiiiiiiiiiie e 36
CS43L41 Low Power 24-Bit, 96 kHz DAC with Volume Control ...........cccoeoiiiiiiiiinie e 62
CS43L42 Low Voltage, Stereo DAC with Headphone AMp .......oooiiiiiiiiiiie e 63
CS43L43 Low Voltage, Stereo DAC with Headphone AMp ......ooooiiiiiiiiiie e 64
CSA43LA4 LOW VOItage, STEIrE0 DAC ...ttt ettt e ettt e e e e sat et e e e e e etae e e e e e e e saeeaeeaannnes 65
CS4614 SoundFUSION™ PCl AUAIO ACCEIEIALOT ..........v.ovveeeieeeeeeeeeeee e 73
CS4624 CrystalClear” SoundFusion™ PCI AUAIO ACCEIEIALOT ..........covveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseens 74
CS4630 CrystalClear” SoundFusion™ PCI AUAIO ACCEIEIALOT ..........ccovveeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e sses 75
(@RS A U o [0 TN 1] 2 @0 To [T USSR 55
CS4812/14/16 AUIO DSP + COUEBC ..ooieiiiiiiiee ettt et e e e ettt e e e e ettt e e e e e e et b e e e e e e eenbaeeeeseeaeaeeeeaasnnes 56
CS4922 MPEG/G.729A AUdIO DECOUET SYSTEIM ...ooiiiiiiiiiiie ittt ettt 57
CS4923/24/25/26/27/28/29 Multi-Channel Digital AUdio DECOEIS .........cccvviiieiiiiiiiie e 58
CS49300 Multi-Standard Audio Decoder Family ........ccceeeiiiiiiiiii e 59
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CS49330: Universal AUAIO DSP ASIC ..ottt e e e s e e e e e eeeaeaaeaaeeeessnrneanneees
CS4952/53 NTSC/PAL Digital Vide0 ENCOUET ......cccuviiiiieiiiiiieie ettt e e e re e e e aarea s
CS4954/55 NTSC/PAL Digital Vide0 ENCOUET .......cvviiieiiiiiiieee ettt aataea e e snaaae s

CS5012A/14/16 12-, 14-, and 16-Bit, Self-Calibrating A/D CONVEIErS ......ccccovivieiieiiiiieeee e

CS5101A/02A 16-Bit, 100/20 KHZ A/D CONVEITEIS ...uiieeieeeeeeeee ettt e e e e e e et e e e e e e e eeeeeaaens

CS5126 16-Bit, Stereo A/D Converter for Digital AUAIO ..........ooooiiiiiiiiiiiiie e

CS5180 AZ Modulator and 8 KHz t0 400 KHZ 16-Bit ADC .......ccoooiiiii et

CS5181 AZ Modulator and 400 KHz t0 625 KHz 16-Bit ADC ......cccuueeiiiiiiiiiee e

CS5317 16-Bit, 20 kHz Oversampling A/D CONVEITET .....cccuvieiiiiiiiiiiee et eeeit et evaee e

CS5320/21/22 24-Bit Variable Bandwidth A/D Converter ChipSet .........cccccviviiiiieiicc e

CS5330A/31A 8-Pin, Stereo A/D Converters
CS5360 24-Bit, STErE0 A/D CONVEITEI ....cceeeeeiiie e e eee ettt e e e e e e e e e ettt e e e e e e e eeeeeeae st e eeseeaseeeeseeseessnees
CS5372 Dual High Performance AZ MOAUIALOIS .......oooiiiiiiiiiiiiiice et

CS5376 Low Power Multi-Function Decimation Filter ............ccccciiiiiiiiiii e

CS5394 117 dB, 48 KHZ AUIO A/D CONVEITET .....eiiiiiiiiiiiie et eiiee ettt sttt sae et eesabe e e sbeeeanneeeans
CS5396/97 120 dB, 96 KHZ AUIO A/D CONVEITEIS ...couniiiiieie ettt et e e et e e e e e e e e et e e s s sa e e reebasaeees
CS53L32 Low Voltage, Stere0 A/D CONVEITEE ......oiuiuiiieaiiiiieie et ee et e e ettt e e e s e eeee e e e s e anseeeaasaaneeaeas
CS5451 Six-Channel AZ Analog-to-Digital CONVEITET ..........oiiiiiiiiiiie e

CS5460 Single Phase Bi-Directional POWEI/ENErgY IC ........ooviiiiiiiiiiie et

CS5460A Single Phase Bi-Directional POWEIENErgY IC .......oooiiiiiiiiiiiiiiiiee et

CS5471 Dual-Channel Delta-Sigma Analog-to-Digital CONVEITer ...........ccccceeeiiiiiiiee et

CS5501/03 Non-Aliasing, 16-Bit/20-Bit Measurement A/D Converters
CS5504 LOW-POWET, 20-Bit A/D CONVEITEL .....ooeueieiiete ettt e et e e e e et e e e s e e s e st e e s s sa e e reeaaaas
CS5505/06/07/08 Very-Low-Power, 16-Bit/20-Bit A/D Converters
CS5509 Single-Supply, 16-Bit A/D Converter
CS5510/11/12/13 16 and 20-Bit, 8-Pin AZ ADC
CS5516/20 16-Bit/20-Bit Bridge Transducer A/D CONVEITEIS ......cvevveeiiiiiiieeeeeiieee e eeriee e siae e
CS5521/23 2- or 4-Channel 16-Bit Buffered AZ Multi-Range ADC .........cceeeiiiiiiiiiiiae e
CS5522/24/28 2-, 4-, or 8-Channel, 24-Bit Buffered AZ Multi-Range A/D Converters ...........ccccceevuveeen.
CS5525/26 16-Bit/20-Bit Multi-Range A/D Converters with 4-Bit LatCh ...........ococceeiiiiiiiiee
CS5529 16-Bit, Programmable AZ ADC with 6-Bit LatCh .........ccoooiiiiiiiii e
CS5531/32/33/34 16-Bit and 24-Bit ADCs with Ultra Low NOiSe PGIA .........cccciiiiiiiiiiiniiecie e
CS5542/43 22-Bit, Multi-Channel AZ A/D Converter ChipSet ......cvvviiiiiciiiiee et
CS61310 TL LIiNe INterface UNIL ......coooiiiiiii e e e re e e et e e et aeaeaeaeaeeeeseaessnnnnnes
CS61318 EL LIiNe INterface UNIL ......coooiiiiii it re e e e e e e e e e aeaeaaaaeeesaasssnannnes
CS61535A T1/E1 Line Interface Unit ...................
CSB1574AA/75 TL/EL LINE INTEITACE ....eiiiiiiieiiie ettt sttt et e e e s naees
CS61577 TL/EL Line INtErface UNIL ........cooiiiiiiiiie ettt sbe e
CS61581 Universal Line Interface Unit ...............
CS61582 Dual TL/EL Line INterface UNIL ...t e e e e e e e e e e e e e snnrnnnnnes
CS61583 Dual TL/EL Line INterface UNIL ...t e e e e e e e e e e e e e e nrnannnes
CS61584A Dual TL/EL Line INterface UNIT ...ttt e e e e e e e e e e e e e e e s snannnes
CS61600 PCM JItEEr ALENUALOL ....oiiiiiiiieiiee ittt ettt ettt e e s b e e eab et e eabe e e s bb e e e sbeesnneeesnnees
CS61880/84 Octal Line INterface UNITS .......ociiiiiiiiiiiie ittt
CS61881 Octal ANalog FrONT ENA ......viiiiiiii ittt e e e et e e e e e et ae e e e ennareeas
CS62180A/80B ENNANCEA TL FIAMEN ....ccciiiiiiiiiieee ettt e e e e e e e e s e e e ee s s s st ee e e e e e e e e aaeaaaaaaaaaeessaasnnnnnes
CS6420 Full-Duplex Speakerphione IC ....... ..ottt ee e et e e e e e naeeeens
CS6422 Enhanced Full-Duplex Speakerphone IC ...
CS7615 10-bit A/D Programmable Timing Generator for Interlaced CCDS .........cccovcvieviieeiniieeiieeene
CS7620 10-Bit A/D with DRX" Technology, an Integrated Timing Generator, and DACs
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CS7622 10-Bit A/D with DRX" Technology for 13-Bit Performance ........cccccceveeeineeeiiee e 155
CS7654 Video Camera DSP with Composite Video Output
CS7666 Video Camera DSP with Digital Output
CS8130 Multi-Standard Infrared TranNSCEIVET .........ccovviiiiiiieiiiciee ettt
CS8401A/2A Digital AUAIO TrANSIMITIENS .....oiiiiiiiiiiieiiee ettt e s e e e e nrn e e s
CS8403A/4A 96 kHz Digital AUAIO TraNSIMITLEIS ......oiiiiiiiiieeiiie e
CS8405A 96 kHz Digital Audio Interface TranSMITLET ..........coociiiiiiee i e
CS8411/12 Digital AUAIO RECEIVEIS ....cooiiiiiie ittt e e e e e et e e e e s s etb e e e e e s s et ae e e e s easbaeeeeeaennees
CS8413/14 96 kHz Digital AUAIO RECEIVEIS .......uviiiiiiiiiiiee ettt et s e e e e anes
CS8415A 96 kHz Digital Audio INterface RECEIVET .........coiiiiiiiiiiie ettt e
CS8420 Digital Audio Sample Rate CONVEITET ........coiiiiiiiiieiiiii ettt eee e e e rteeeee e e e e saeeeeeeannees
CS8427 96 kHz Digital Audio INterface TraNSCEIVEN ..........ooiiiiiiiee it e e e
CS8900A Crystal LANE Ethernet CONLIOIET ..........coovivoeeceeeeeeeeeeeeeeeseseeeeeeeeeee s
CS8904 Quad Ethernet Transceiver ........ccccccvevieeeeecciiieeee e,

CS8920A 10 Mbps Motherboard Ethernet Controller ...........covieiiiiiiie i
CS8952 100BASE-X and 10BASE-T TFANSCEIVEN .....cccecicuiiitiiiirieiie it eiee sttt et et sre e nees
CXT6176/8192/8192A Pullable Quartz Crystals
EP7209 High-Performance Ultra-Low-Power System-on-Chip with LCD Controller
EP7211 High-Performance Ultra-Low-Power System-on-Chip with LCD Controller
EP7212 High-Performance, Low-Power System-0n-Chip ........ccccoiiiiiiiiiiiiii e
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Contact Information

The industry-leading silicon solutions of Cirrus
Logic are supported and enhanced by unsurpassable
product support, including technical publications,
demonstration boards, reference designs, compre-
hensive software support, and world-class applica-
tions engineering support.

Technical Documentation Requests

Current documentation, including data sheets,
product bulletins, application notes, and technical
articles can be obtained from the Cirrus Logic Liter-
ature Center by phone at:

1-800-359-6414 (within the US)
1-510-249-4200 (international and domestic)
or email at:

lit@corp.cirrus.com

or download the documentation in pdf format
from our website at:

http://www.cirrus.com

Documentation is also available on the 2000
Cirrus Logic Product Guide CD-ROM, included with
this book. It can also be obtained by contacting the
Cirrus Logic Literature Center.

Corporate Headquarters

Cirrus Logic Inc.

3100 West Warren Ave.
Fremont, CA 94538-6423
Ph: (510) 623-8300
http://www.cirrus.com

Direct Sales and Distributors

A listing of Direct Sales and Distributor offices can
be found on page 209 of this publication. For the
latest contact information, please visit the Cirrus
Logic website at: www.cirrus.com.

Sales Representative Offices

A listing of Sales Representative contacts is
available on the 2000 Cirrus Logic Product Guide
CD-ROM, included with this publication. This list is
also available at the Cirrus Logic website at:
WWW.Cirrus.com.

== CIRRUS LOGIC

Factory Applications Support

To contact an in-house applications and technical
support group, please send an email with your
name, company, phone number, and question to
the appropriate email address below. You will be con-
tacted via email or phone, based on the nature of
your question.

Computer Audio:
pc-support@cirrus.com,

888-937-2787 (within the US)
512-912-3555 (international and domestic)

Echo Cancellation:
echo@crystal.cirrus.com

Video Encoders:
tv_encoder@crystal.cirrus.com

Imaging:
imaging@crystal.cirrus.com

Ethernet:
ethernet@crystal.com

Telecommunications:
tcomm@crystal.com

Professional/Consumer Audio:
proaudio@crystal.com

Data Acquisition:
datacq@crystal.com

Storage:
magnetic@corp.cirrus.com
optical@corp.cirrus.com

Embedded PRocessors:
epdapps@crystal.cirrus.com

For all other technical support, call
510-623-8300

2000 Product Guide



Direct Sales and Distributor Offices

For the latest contact information, please visit the Cirrus Logic website at: www.cirrus.com.

DIRECT SALES OFFICES
UNITED STATES
WESTERN AREA

Cirrus Logic, Inc.
Headquarters, Sales
3100 West Warren Ave.
Fremont, CA 94538

Ph: 510-623-8300

FAX: 510-252-6020

Cirrus Logic, Inc.

12100 Wilshire Blvd., Ste. 1680
Los Angeles, CA 90025

Ph: 310-826-9382

Ph: 310-826-1602

FAX: 310-826-9532

Cirrus Logic, Inc.

505 Firecrest Court
Newbury Park, CA 91320
Ph: 805-375-9995

FAX: 805-375-9952

Cirrus Logic, Inc.

6650 S.W. Redwood Lane,
Ste. 105, First Floor Bldg. 16
Portland, Oregon 97224

Ph: 503-620-5547

FAX: 503-620-5665

CENTRAL AREA
Cirrus Logic, Inc.

8140 N. Mopac, Bldg. 2, Ste. 100

Austin, TX 78759
Ph: 512-338-1831
FAX: 512-338-0196

Cirrus Logic, Inc.

2500 W. Higgins Road, Ste. 1125

Hoffman, Estates, IL 60195
Ph: 847-884-6750
FAX: 847-884-6795

Cirrus Logic, Inc.
The Verandah at Centerfield

7700 Willowchase Blvd., Apt. 1610

Houston, TX 77070
Ph: 281-477-7119
FAX: 281-477-7116

EASTERN AREA

Cirrus Logic International
3998 NW 8th Ave., Ste. 300
Boca Raton, FL 33431

Ph: 561-395-1613

FAX: 561-395-1373

Cirrus Logic, Inc.

10440 Little Patuxent Pkwy.,
Ste. 300

Columbia, MD 21044-3559
Ph: 410-740-5654

FAX: 410-740-6961

Cirrus Logic, Inc.

9516 Roseanna Drive
Wake Forest, NC 27587
Ph: 919-528-6877

FAX: 919-528-6878

Cirrus Logic, Inc.

67 South Bedford St., Ste. 400W

Burlington, MA 01803
Ph: 781-229-5835
FAX: 781-229-5888
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DIRECT SALES OFFICES
EUROPE

Cirrus Logic International SARL
Immeuble Andre Malraux

1 rue de Rome

F93561 Rosny-sous-Bois
CEDEX, France

Ph: +33148122812

FAX: +33148122810

Cirrus Logic (UK) Ltd.
Anglers Court

Spittal St.

Marlow

Bucks, England SL7 1DB
Ph: +44(0)1628 472 211
FAX: +44(0)1628 486 114

Cirrus Logic GmbH
Muehlfelder-Strasse 2
D-82211 Herrsching, Germany
Ph: +49815292460

FAX: +498152924699

DIRECT SALES OFFICES
ASIA PACIFIC

KOREA

Cirrus Logic, Korea Co., Ltd.
12f DaeKag Bldg. 1319-5
SeoCho-Dong,

SeoCho-Ku

Seoul, Korea 137-070

Ph: +82 (2) 585-8561

FAX: +82 (2) 588-8565

SINGAPORE

Cirrus Logic International Ltd.
6 Kaki Bukit Ave. 1, Ste. 03-03
Singapore 417940

Ph: +65-743-4111

FAX: +65-742-4111

TAIWAN

Cirrus Logic International Ltd.
Taiwan Branch

9F, No. 214,

Tun Hwa North Rd.

Taipei, Taiwan R.O.C.

Ph: +886(22)718-4533

FAX: +886(22)718-4526

DIRECT SALES OFFICES
JAPAN
Cirrus Logic K.K.

Shinjuku Green Tower, Bldg. 26F

6-14-1 Nishi-Shinjuku,
Shinjuku-ku,

Tokyo, Japan 160

Ph: +81(3)3340-9111
FAX: +81(3)3340-9120

SALES REPRESENTATIVE
OFFICES
A listing of Sales Representative

contacts is available on the 2000

Cirrus Logic Product Guide

CD-ROM, included with this book.

This list is also available at the
Cirrus Logic website at:
WWWw.cirrus.com.

DISTRIBUTORS

DOMESTIC UNITED STATES
Insight Electronics, Inc.
Corporate Headquarters

6405 Mira Mesa Blvd., Ste. 250C

San Diego, CA 92121
1-800-677-7716

Ph: 858-677-3135
FAX: 858-677-3165
www.ikn.com

Nu Horizons Electronics
Corporate Headquarters
70 Maxess Rd.

Melville, NY 11747
1-888-747-6846
1-888-747-6847
1-888-747-6848
www.nuhorizons.com

DISTRIBUTORS
CANADA

ALBERTA

Insight Electronics, Inc.
Ph: 403-250-8822

FAX: 403-250-8851

BRITISH COLUMBIA
Insight Electronics, Inc.
Ph: 604-270-3232

FAX: 604-270-3356

ONTARIO

Insight Electronics, Inc.
Etobicoke

Ph: 416-622-7006

FAX: 416-622-5155

Insight Electronics, Inc.
Ottawa

Ph: 613-233-1799

FAX: 613-233-2843

QUEBEC
Insight Electronics, Inc.
Ph: 514-428-0060

FAX: 514-428-0070

DISTRIBUTORS

MEXICO AND SOUTH AMERICA

MEXICO
Insight Electronics, Inc.
Montecito

Ph: (525)488-0119 and 488-0259

FAX: (525)488-0179

Insight Electronics, Inc.
Zapopan Jalisco

Ph: (523) 818-3286
FAX: (523) 818-3291

Insight Monterrey

Ph: (528)356-6490 and 335-2250

FAX: (528) 356-6495

Insight Chihuahua
Ph: (16)18-18-17and 18-61-12
FAX: (16) 18-61-17

ARGENTINA

Insight Electronics, Inc.
Ph: (541) 735-2659
FAX: (541) 735-7322

Il

BRAZIL

Insight Electronics, Inc.
Ph: (5511) 5505-6501
FAX: (5511) 5505-6702

Uniao-Digital
Ph: (55-11) 5890-4567

DISTRIBUTORS
EUROPE

AUSTRIA

Atlantik Elektronik GmbH
Osterreich

Ph: 0043-1-897-2637
FAX: 0043-1-897-2737

Unique

Ph: +43 189285 60
FAX +43 1892 85 60 25
WWWw.unigque.memec.com

BELGIUM &
LUXEMBOURG

Unique

Ph: 3215440080

FAX: 3215440088
WWWw.unigue.memec.com

BOSNIA
HT-EUREP d.o.0.
Ph: +38512302454
FAX: +38512302454

CROATIA
HT-EUREP d.o.0.

Ph: +38512302454
FAX: +38512302454

CZECH REPUBLIC
HT-EUREP s.r.o

Ph: +420266313053
FAX: +42026840080

DENMARK

Unique

Ph: +45 43 43 20 20

FAX: +45 43 43 21 22
Www.unigue.memec.com

FINLAND

Integrated Electronics
Ph: +358925354400
FAX: +358925354450

FRANCE

Unique

Ph: +33146872200

FAX: +33146878049
WwWw.unigue.memec.com

Misil Technologies
Ph: +33145600021
FAX:+33145600186

GERMANY

Atlantik Elektronik GmbH
Ph: +498989505-0

FAX: +498989505-100

Unique

Ph: +49 89 615 239 0

FAX: +49 89 615 239 97
www.METCOMPmemec.com

CIRRUS LOGIC
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HUNGARY

Gothard Electronics & Trading Ltd.
Ph: +3612742591

FAX +3612742591

IRELAND

Unique

Ph: +353 (0) 6 1316 6116
FAX: +353 (0) 6 1316 6117
Www.unigue.memec.com

NETHERLANDS

Unique

Ph: +31402659399

FAX: +31402659393
Www.unigue.memec.com

ISRAEL

Telsys

Ph: +97237657666
FAX: +97236497407

ITALY

Unique

Ph: +39 02-688-8081
FAX: +39 02-688-7143
WwWw.unique.memec.com

Elcomi SRL
Ph: +39 02 269 27430
FAX: +39 02 269 27410

NORWAY

Henaco A/S

Ph: +4722917900
FAX: +4722917901

HT-EUREP Electronic
Ph: +48226217704
FAX: + 48226284850

RUSSIA

PC Center Techno
Ph: +7954618775
FAX: +7959651020

SLOVAKIA

HT-Eurep s.r.o

Ph: +421844222592
FAX: +421844222592

SLOVENIA
HT-EUREP d.o.o0.
Ph: +38512302454
FAX: +38512302454

SPAIN & PORTUGAL
Unique.

Ph: +34913076893

FAX: +34913729453
WwWWw.unigue.memec.com

SWEDEN

Ericsson Component Distribution
Ph: +4687575300

FAX: +4687575353

SWITZERLAND

Unique

Ph: +41 629 19 42 00
FAX: +4162919 4209
WwWw.unique.memec.com

Il

MPI Distribution AG
Ph: +41564935555
FAX: +41564934860

UNITED KINGDOM
Unique

Ph: +44 (0) 118 976 9000
FAX: +44 (0) 118 976 9020
WWW.unique.memec.com

Sequoia Technology Ltd.
Ph: +44 (0) 118 926 9000
FAX: +44 (0) 118 926 9020

YUGOSLAVIA
HT-EUREP d.o.0.

Ph: +38512302454
FAX: +38512302454

DISTRIBUTORS
AFRICA

SOUTH AFRICA
Mutronics PTY (LTD)
Ph: 27 11 608-1460
FAX: 27 11 608-1545

DISTRIBUTORS
ASIA PACIFIC
AUSTRALIA
BRAEMAC PTY LTD
Sydney

Ph: +61 2 9550 6600
FAX: +61 2 9550 6377

BRAEMAC PTY LTD
Melbourne

Ph: 61 3 9540 0100
FAX: 61 3 9540 0122

BRAEMAC PTY LTD
Adelaide

Ph: 61 8 8232 5550
FAX: 61 8 8232 5551

BRAEMAC PTY LTD
Perth

Ph: 61 8 9443 5122
FAX: 61 8 8232 5262

BRAEMAC PTY LTD
Brisbane

Ph: (617) 3862 3744
FAX: (617) 3862 3977

CHINA

GoCeiling Electronics Co.
Ph: (8610)6262-6428

Ph: (8610)6275-3381

Ph: (8610)6253-6809
FAX: (8610)6253-6841

Goceiling Shanghai
Ph: (86-21) 64017541

Goceiling Chengdu
Ph: (86-28) 5437325
FAX: (86-28) 5435681

Goceiling Shenzhen
Ph: (86-755) 3779025
FAX: (86-755) 3779225

CIRRUS LOCGIC

IMPACT Beijing
Ph: (86-10) 62628869
FAX: (86-10) 62628890

IMPACT Shanghai
Ph: (86-21) 62159935
FAX: (86-21) 62159938

IMPACT Shenzhen
Ph: (86-755) 3779548
FAX: (86-755) 3779026

Lestina International, Ltd.
Chongquing

Ph: (86-23) 6860-8938
Ph: (86-23) 6861-9097
FAX: (86-23) 6860-8938

Lestina International, Ltd.
Shenzhen

Ph: (86-755) 3689-264
Ph: (86-755) 3689-325
Ph: (86-755) 3689-329
FAX: (86-755) 3689-343

Lestina International, Ltd.
Shanghai

Ph: (86-21) 64271823
FAX: (86-21) 64644848

Lestina International, Ltd.
Chengdu

Ph: (86-28) 554-8808

Ph: (86-28) 556-6888 x3306
Ph: (86-28) 553-28883

FAX: (86-28) 554-8808

Lestina International, Ltd.
Kowloon

Ph: (852) 2735-1736

FAX: (852) 2730-5260
FAX: (852)2730-7538

Reigncom Shenzhen
Ph: (86-755) 2284262
Ph: (86-755) 2205031
FAX: (86-755) 2282536

HONG KONG

CET Ltd.

Ph: (852)2485-3899
FAX: (852)2485-3802

IMPACT/MEMEC
Ph: (852) 24102788
FAX: (852) 24218995

Reigncom Limited
Ph: (852) 25655898
FAX: (852) 25645411

Lestina International, Ltd.
Ph: (852) 2735-1736

FAX: (852) 2730-5260
FAX: (852) 2730-7538

KOREA

ReignCom Ltd.

Ph: 822-3486-3838
FAX: 822-522-0751

NEW ZEALAND
BRAEMAC PTY LTD
Ph: (064) 9 419 8526
FAX: (064) 9 419 7336

MALAYSIA

Gates Engineering SDN BHD
Ph: +604-646-2887

FAX: +604-646-2889

PHILIPPINES

Gates Engineering PTE. LTD
Ph: (65) 299-9937

Ph: (65) 449-1576

FAX: (65) 299-7636

SINGAPORE

Gates Engineering PTE LTD
Ph: (65) 299 -9937

Ph: (65) 449 1576

Ph: (65) 449 7194

FAX: (65) 299 7636

TAIWAN

Edom Technology Co.,
Ph : +886(22)791-2662
FAX: +886(27)791-6695

Morrihan International Corp.
Taipei

Ph: +886(4)224-6666

FAX: +886(22)741-4690

Micromax

Ph: 886-2-2718 8906
Ph: 886-2-2796 2789
FAX: 886-2-2796 3889

Solomon Technology Corp.
Ph: 02-2788-8989

FAX: 02-2788-8049
www.solomon.com.tw

Sunamper Electronic Co., Ltd.
Ph: 02-3234-1658
FAX: 02-3234-9265

THAILAND

Gates Engineering PTE LTD
Ph: (65) 299 -9937

Ph: (65) 449 1576

Ph: (65) 449 7194

FAX: ( 65) 299 7636

DISTRIBUTORS
JAPAN

Internix, Inc.

Ph: +81(426)44-8786
FAX: +81(426)48-5204

Ryoyo Electro Corporation
Ph +81-3-3546-5011
FAX +81-3-3543-2212

Vitec co., Itd.

Ph: 81-3-3458-4611
FAX: 81-3-3458-4680
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