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Preface

This is the 1990 version of the Sony Semiconductor IC databook. This
book covers all the Converter Semiconductor products manufactured and
marketed by Sony Corporation of America.

In preparation of this databook, as much characteristic and application data
as possible have been collected and added with a view of making this book
a convenient reference for users of Sony products. If, however, you are
dissatisfied with this book in any way, please write; we welcome sugges-
tions and comments.




The contents of this data book although accurate and complete at the
time of publication, are subject to change in order to incorporate improve-
ments on the products.

Circuits shown are typical examples illustrating the operation of the
devices. They are not meant to convey any patents or other rights. Sony
cannot assume responsibility for any problems arising out of the use of
these circuits.

©1989 Sony Corporation of America
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1. List of Model Names

Type Page Type Page Type Page
CX20018 305 CXA1076AK 65 CXD1172M/P 123
CXA1144S CXA1176AK

CXD1172P/CXA1106P PCB 482
CX20018 PCB 522 CXA1076AK PCB 459
CXA1176AK PCB CXD1172AM/AP 133
CX20051A 183
CXA1096M 81 CXD1172AP/CXA1106P PCB | 490
CX20116 443
CXA1066K CXA1096P 95 | CXD1175M/P 140
CX20116 } PCB 33 CXA1096PPCB 467 CXD1175P/CXA1106P PCB 498
CXA1066K
CXA1106M/P 225 CXD1175AM/AP 152
CX20133 326
CXA1146Q/D 244 CXD1175AP/CXA1106P PCB | 506
CX20152 337 CXA1156Q/D
CXD1176Q 160
CX20152 PCB 532 CXA1236Q 252
CXD1244S 409
CX20201A-1/-2/-3 196 CXA1260Q-Z 264
CX20202A-1/-2/-3 CXD2550P 422
CXA1296P 108
CX20206 210 CXD2551M/P 430
CXA1296PPCB 475
CX20220A-1/-2 41 FCX20220A-1/-2 514
CXD1077M 355
CXA1008P/1009P 285 BX-1500 162
CXD1088AQ 373
CXA1016P/K 53 Application Note 172
CXA1056P/K CXD1144BP 386 CXA1016P/CXA1016K
CXA1056P/CXA1056K
CXA1016P/ K} PCB 450 CXD1162P 397 | CX20116/CXA1066K
CXA1056P/K
CXD1170M 279
CXA1076K 64
CXA1176K CXD1171M 281




2. Index by Usage

1. High Speed A/D Converters

(A): Advanced Information

(P): Preliminary

Type Function Page
CX20116 8-bit 110MSPS Flash A/D Converter 33
CXA1066K
CX20220A-1/-2 10/9-bit 20MSPS Sub-ranging A/D Converter (ECL I/O) 41
CXA1016P/K 8-bit 30/50MSPS Flash A/D Converter 53
CXA1056P/K
CXA1076K 8-bit 200/300MSPS Flash A/D Converter 64
CXA1176K
CXA1076AK 8-bit 200/300MSPS Flash A/D Converter ()] 65
CXA1176AK
CXA1096M 8-bit 20MSPS Flash A/D Converter (TTL |/O) 81
CXA1096P 8-bit 20MSPS Flash A/D Converter (TTL I/O) 95
CXA1296P 8-bit 20MSPS Flash A/D Converter (TTL I/O) 108
CXD1172M/P 6-bit 20MSPS A/D Converter (CMOS) 123
CXD1172AM/AP 6-bit 20MSPS A/D Converter (CMOS) P) 133
CXD1175M/P 8-bit 20MSPS A/D Converter (CMOS) 140
CXD1175AM/AP 8-bit 20MSPS A/D Converter (CMOS) P) 152
CXD1176Q 8-bit 20MSPS A/D Converter with clamp circuit (CMOS) (A) 160
BX-1500 10-bit 18MSPS A/D Converter Module (ECL 1/O) 162
Application Note
CXA1016P/CXA1016K | 8-bit High Speed A/D Converter 172
CXA1056P/CXA1056K
CX20116/CXA1066K




2. High Speed D/A Converters
(A): Advanced Information

(P): Preliminary

Type Function Page
CX20051A 10-bit 30MSPS D/A Converter (ECL I/O) 183
CX20201A-1/-2/-3 10/9/8-bit 160MSPS D/A Converter 196
CX20202A-1/-2/-3 .

CX20206 8-bit 35MSPS RGB 3-channel D/A Converter (TTL 1/O) 210
CXA1106M/P 8-bit 35MSPS High Speed D/A Converter (TTL 1/O) 225
CXA1146Q/D 8-bit 160/300MSPS Triple VIDEO DAC A) 244
CXA1156Q/D

CXA1236Q - 8-bit 500MSPS Single VIDEO DAC A) 252
CXA1260Q-Z 8-bit 35MSPS RGB 3-channel D/A Converter (TTL 1/0) 264
CXD1170M 6-bit 40MSPS D/A Converter (CMOS) Iy 279
CXD1171M 8-bit 40MSPS D/A Converter (CMOS) ») 281

3. High Speed Sample & Hold Amplifier

Type Function Page

CXA1008P/1009P High Speed Sample and Hold Amplifier ‘ 285
4. High Resolution A/D, D/A Converters (for Audio)

Type Function Page
CX20018 ’ Dual 16-bit 44kHz Multiplexed A/D Converter 305
CXA1144S
CX20133 Dual 16-bit 44kHz Multiplexed D/A Converter 326
CX20152 Dual 16-bit 88kHz Multiplexed D/A Converter 337
CXD1077M Dual 10bit 50kHz Multiplexed A/D, D/A 355




5. Audio Digital Filters

Type Function Page
CXD1088AQ 4Fs, Filter length 104, 16/18-bit output 373
CXD1144BP 4/8Fs, Filter length 293, 16/18-bit output 386
CXD1162P 4Fs, Filter length 104, 16-bit output 397
CXD1244S 4/8Fs, Filter length 213, 16/18-bit output 409
CXD2550P 4/SFs, Filter length 57, 16/18-bit output 422
CXD2551M/P 4/8Fs, Filter length 57, 16/18-bit output 430

6. Evaluation Printed Circuit Boards

High Speed Converters
Type Function Page

CX20116 }PCB 8-bit 110MSPS A/D Evaluation Board 443
CXA1066K

CXA1016P/K }PCB 8-bit SOMSPS/30MSPS A/D Evaluation Board 450
CXA1056P/K

CXA1076AK PCB 8-bit 200MSPS/300MSPS A/D Evaluation Board 459
CXA1176AK PCB

CXA1096PPCB 8-bit 20MSPS TTL I/O A/D Evaluation Board 467
CXA1296PPCB 8-bit 20MSPS TTL /O A/D Evaluation Board 475
CXD1172P/CXA1106P 6-bit 20MSPS ADC and DAC Evaluation Board 482
PCB

CXD1172AP/CXA1106P | 6-bit 20MSPS ADC and DAC Evaluation Board 490
PCB

CXD1175P/CXA1106P 8-bit 20MSPS ADC and DAC Evaluation Board 498
PCB

CXD1175AP/CXA1106P | 8-bit 20MSPS ADC and DAC Evaluation Board 506
PCB

FCX20220A-1/-2 10-bit/9-bit 20MHz Sub-ranging A/D Converter 514

Evaluation Board
High Resolution Converters
Type Function Page

CX20018 PCB CX20018 Evaluation Board 522
CX20152 PCB CX20152 Evaluation Board 532

—_9_



3. IC Nomenclature

1) Nomenclature of 1C product name

Currently, both the conventional and new nomenclature systems are mixed in naming
IC products.
{1)Conventional nomenclature system

[Example] CX20011A
T Improvement mark

“A" is affixed when specifications are partially
improved.
-Product number
Identifies individual product.
Category number
Indicates the product category in one or two digits.
[Bipolar IC: 0, 1, 8,10, 20, 22 ]
MOSIC: 5,7, 23,79
Sony IC mark

(2)New nomenclature
[Example] CXA1001AP

I———-—- Package mark

P : Plastic Dual Iniine Package
O : Ceramic Dual Inline Package
M : Small outline Package(Mini Flat Package)
L : Single Inline Package
Q : Quad Flat Package
S : Shrink Dual Inline Package
: Leadless Chip carrier
L Improvement mark
“A" is affixed when specifications are improved.
Product number
Identifies the individual product.
Product category mark
: Bipolar IC
: Bipolar digital IC
: MOS logic IC
: Memory
P, Q: Microcomputer
L : CCD signal processor
Sony IC mark

o

RO D>
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2) Hybrids nomenclature
(1) Conventional nomenclature system
[Example] B X-0O0O00-0

Improvement mark
Product’s number Identifies individual product.
Hybrid IC mark




4. Precautions for IC Application

1) Absolute maximum ratings

The maximum ratings for semiconduc-
tor devices are normally specified by
“absolute maximum ratings”. The values
shown in the maximum ratings table must
never be exceeded even for a moment.

If the maximum rating is ever
exceeded, device deterioration or damage
will occur immediately. Then, even if the
affected device can operate, the life will
be considerably shortened.

Maximum rating must never be
reached for any TWO items at the SAME
time.

IC maximum ratings

The following maximum ratings are
used for ICs.

{1) Maximum power supply voltage Vcc

{voo)

The maximum voltage that can be ap-
plied between the power supply pin and
ground pin.

This power supply voltage rating is
directly related to the dielectric voltage of
transistors in the internal circuit; the
transistors may be destroyed if this voltage
is exceeded.

(2) Allowable power dissipation PD
The maximum power consumption al-
lowed in IC
In the circuit design the absolute maxi-
mum ratings must not be exceeded, and it
must be designed only after considering
the worst situations among the following:
® Fluctuation in source voltage
® Scattering in the electrical characteris-
tics of electrical parts (transistors,
resistors, capacitors, etc.)
® Power dissipation in circuit adjustment
® Ambient temperature
® Fluctuation in input signal
¢ Abnormal puises
If this allowable power dissipation is
exceeded, electrical and thermal damage
may result.

This value varies with the amount of
IC integration in package types.

(3) Operating ambient temperature Topr

The temperature range within which IC
can operate satisfactorily.

Even if this temperature range is ex-
ceeded and some deterioration in operating
characteristics is noted, the IC is not
always damaged.

For some ICs, the electrical characteris-
tics at Ta=25°C are not guaranteed even
in this temperature range.

(4) Storage temperature Tstg

The temperature range for storing the
IC which is not operating.

This temperature is restricted by the
package material, and the intrinsic proper-
ties of the semiconductor.

{8) Other values

The input voltage Vin, output voltage
Vout, input current lin, output current lout
and other values may be specified in some
IC’s.

The relationship among these manxi-
mum ratings for IC is shown below.

Vcc
16
Assurance of N
non-destruction 0 assurance
12

‘Assurance of
--.operation ., |
S PD-Ta curve

VA

10

|
Assurance of electrical
characteristics

Supply voltage (V)
[+

=551 40 25 60

Topr
Tstg
Ambient temperature (°C)

125

12—



2) Protection against
electrostatic breakdown

There have been problems concerning
electrostatic destruction of electronic devices
since the 2nd World War. Those are closely
related to the advancement made in the field
of semiconductor devices; that is, with the
development of semiconductor technology,
new problems in electrostatic destruction
have arisen. This situation, perhaps, can be
understood by recalling the case of MOS FET.

Today, electrostatic destruction is again
drawing people’s attention as we are entering
the era of LSl and VLSI. Here are our sug-
gestions for preventing such destruction in
the device fabrication process.

Factors causing electrostatic
generation in manufacture process

A number. of dielectric materials are
used in manufacture process. Friction of
these materials with the substrate can
generate static electricity which may de-
stroy the semiconductor device.

Factors that can cause electrostatic de-
struction in the manufacture process are
shown below:

Causes of electrostatic destruction of
semiconductor parts in manufacture

process

Input

.

semi-

conductor |parts
resistor ! mounting
capacitor

solder dipping

visual correction

lead cutting

sand blasting

soldering correction

'

+

rear side mounting
of parts
frame assembly

)

inspection and repair

¢
Output

— 13—

Item

® belt conveyer
® work table

® human body
® parts box

® dipping machine

® work table
® human body
® soldering iron

® cutting machine

® sand blasting machine

® belt conveyer
® work table

® human body
® parts box

¢ soldering iron



Handling precautions for the prevention of
electrostatic destruction
Explained below are procedures that
must be taken:in fabrication to prevent the
electrostatic “destruction. of semiconductor
devices.

The following basic rules must be
obeyed.

(1) Equalize potentials of terminals when
transporting or storing.

(2 Equalize the potentials of the electric
device, work bench, and operator's
body that may come in contact with
the semiconductor device.

(3 Prepare an environment that does not
generate static electricity.

One method is keeping relative humidi-
ty in the work room to about 50%.

Operator
(1) Clothes

Do not use nylon, rubber and other
materials which easily generate static
electricity. For clothes, use cotton, or
antistatic-treated materials. Wear gloves
during operation.
(2) Grounding of operator’s body

The operator should connect the speci-
fied wrist strap to his arm. If the wrist
strap is not available, then the operator
should touch the grounding point with his
hand, before handling any semiconductor
device.

example of grounding band

. cotton glove

grounding wire

A._ﬁ

When using a copper wire for grounding,
connect a TM{) resistance in series near
the hand for safety.

{3) Handling of semiconductor device

Do not touch the lead. Touch, the
body of the semiconductor device when
holding. Limit the number of handling
times to a minimum. Do not take the
device out of the magazine or package
box unless it is absolutely necessary.

holding of semiconductor device

DIP type

can type

Equipment and tools

(1) Grounding of equipment and tools
Ground the equipments and tools that

are to be used. Check insulation before-

hand to prevent leakage.

[Check point]

® measuring instrument

® conveyer

® electric deburr brush

® carrier

® solder dipping tank

® Jead cutter

® shelves and racks

grounding of carrier

conductive sheet

conductive
rubber

—14 —



(2) Grounding of work table

Ground the work table as illustrated.
Do not put anything which can easily
generate static electricity, such as foam
styrol, on the work table.

grounding of work table

conductive sheet or
stainless steel sheet

_grounding wire

(3) Semiconductor device case

Use a metal case, or an antistatic plastic
case {lined with conductive sheet or alumi-
num foil).

plastic case for
semiconductor devices

line with conductive
sheet or aluminum foil

plastic

(4) insertion of semiconductor device
Insert the semiconductor device during
the mounting process or on the belt con-
veyer. The insertion should be done on a
conductive sheet, or on a wood or on a
metal carrier.
(5) Operation in energized state
When the substrate is checked while
energizing the substrate where the delicate
semiconductor device is mounted, be sure
to piace the substrate on corrugated
cardboard, wood, or on a metal carrier.

{6) Other points of caution

Take note of the kind of brush material
used for removing lead chips. Use metal
or antistatic-treated plastic brushes.

Transporting, storing and packaging
methods
(1) Magazine

Use metal, or antistatic-treated plastic
IC magazines.

Plastic magazines used for shipping
ICs are antistatic-treated, and they can be
used for storing ICs.

magazine

77

conductive magazine .
(2) Bag

Use a conductive bag to store ICs. If
the use of a vinyl bag is unavoidable, be
sure to wrap the IC with aluminum foil.

bag

™

conductive bag

— 15—



(3) Handling of delivery box

The delivery box used for carrying sub-
strates must be made of wood or corrugat-
ed cardboard. Do not use a vinyl chloride
or acrylic delivery box, otherwise static
electricity will be generated.

handling of delivery box

wooden or corrugated
cardboard box

grounding plate

(4) Treatment after vehicle transport

After truck transport, place the maga-
zine, package box or delivery box on the
grounded rack, work table, or concrete
floor for discharging. Do not pull the deliv-
ery box for more than 1 meter except on
a concrete or a wooden floor.
(5) Handling of mounted substrates

Wear cotton gloves when handling. As
far as possible, avoid touching ‘soldered
faces. When' handling mounted substrates
individually, be sure to use a conductive or
paper bag. Do not use a polyethylene bag.

handling of mounted substrate

cotton glove
J g

conductive bag or
paper bag

Soldering operation
(1) Soldering iron

Use a soldering iron with a grounded
metal part or a soldering iron with an insula-
tion resistance greater than 10 MQ (DC
500V). after five minutes from energizing.
(2) Operation

After inserting the semiconductor
device into the substrate, solder it as
quickly as possible. Do not carry the subs-
trate with the inserted semiconductor
device by car.
(3) Correction

When correcting parts (semiconductor
device and CR parts) after solder-dipping,
be sure to wear cotton gloves. Also, con-
nect the grounding band to the arm, or
touch the grounding point before
operation.
{4) Manuat soldering

Solder with wrist strap connected to
the hand, or by touching the grounding
point from time to time during operation.
(5) Removing semiconductor device

Do not use the Solder-Pult when

removing the semiconductor device. Use a
Solder-wick or equivalent.

solder remover

solder-wick

solder pult

{6) Soldering work table

Use a grounded work table, corrugated
cardboard, or wooden work table for
soldering. Do not solder on foam styrol,
vinyl, or decorative board.



3) Mounting method

Soldering and solderability
(1) Solderability by JIS

JIS specifies solderability of an IC
terminal {lead) in “JIS-C7022 Test Proce-
dure A-2". An abstract of this standard
follows: ‘

® Rosin flux must be used, and the
terminal must be dipped in it for
5-10 seconds.

e H63A or equivalent solder must be
used, and the terminal must be
dipped in the solder which has been
heated to 230°C+5°C for 5=+1
seconds.

® Using a microscope, measure the
area (%) deposited with solder. JIS
specifies that more than 95% of the

total area should be coated with
solder.

(2) Area for soldering warranty

Soldering is warranted for a specific
portion of the terminal. The warranted por-
tion is shown in the following figure.

The tie-bar cut portion also serves as
a dam to prevent the sealing resin flowing
out during device fabrication; it is cut off
at the end of the process. Since the termi-
nal is exposed at the cut-off end, the area
for soldering is restricted. The portion near
the resin is often covered with burrs when
sealing with resin; it is not in the soldering
warranty area.

warranty area for soldering

device main body

Resistance to soldering heat
(1) Specification of JIS
JIS specifies the method for testing
the resistance to soldering heat. This
method is used for guaranteeing the IC
resistance against thermal stresses by
soldering. An abstract of this standard is
as follows:
® Dip the device terminal only once for
10+1 seconds in a solder bath of
260°C+5°C, or for 333° seconds

in a solder bath of 350°C +10°C,
for a distance of up to 1 to 1.5 mm
from the main body.

tie-bar cut portion

warranty range

device main body

For the solder flow system temperature
should be 260°C +5°C. To solder by
soldering iron temperature should be
350°C £10°C.

e Leave the device for more than two
hours after dipping, then measure the
device characteristics.

® Normally, the warranty is limited to 10
seconds at 260°C +=5°C. The distance
between the device main body and
solder bath is 1.6 mm.




(2) Resistance to soldering heat when
mounting infrared reflow.

When surface mount Devices (SOP,
QFP etc) are dipped directly into a solder
pot.

The device moisture resistance may dete-
riorate and thermal stress generate cracks
in the pallet.

Carefully observe the mounting conditions.
Recommended temperature profile when
mounting infrared reflows is shown in the
figure below.

<—— 235°C max

temperature

device surface

sec

preheated part reflow part _ time

18 —



5. Quality Assurance and Reliability

Sony’s Policy of Quality Assurance

The Sony semiconductor embodies
two fundamental ideas: ‘“‘highest quality”
and “lowest cost”. These are the two key
points for realizing such ideas.

One is the “‘quality”’ of men fabricating
the semiconductor devices. The reliability
of these people is reflected in the Sony
products. Accordingly, Sony is making a
continuous effort to raise the "quality” of
people capable of manufacturing and fab-
ricating Sony semiconductor devices.

The other point is a source management
system combined with the concept of
thorough quality design. With this system,
higher quality products can be steadily
manufactured through automation of
device design, process design, and the fab-
rication process.

Sony is making constant efforts to
supply the most economical and most
useful products of very high quality to
users.

Quality assurance system of semiconductor products

Planning and ) Quality Assurance
Customer I Sales Dopt. | Contro) Dapt Technicat Dept. IH.nuh:hnin‘ Dwt-[ oot
ey W rwrsyerey H peworpmey
] N Praduct planning
review
urvey stage Decision on
{specttication panning
|Deveiopment phnnmgi
Deveiopment design
 Design raview O O— O
Trial |
H manufactunng
Oevelopment :
a Tral
expenmentat Toview O
production :
stage : -
: Experimentat mass production Evatuation
H H + Quality approval (i)
i Production ; j A :
i approval O O O— : O
Sales planning |'|" Materials purchase }. conterials st
t e i q
Shipment planning Waler process
v ¥
Ma:
i, sty [race
stage ;
Final test o
AT
| Storage Q
I———-—-{ Shipment
et o Port sale sarvice
P ne— Information sample
Usa, ]
stoge o —O0—— Acatysis
Report { Corrective measures j
B 1. IPQC: in Process Quality Control
#2. QAT: Quality Assurance Test
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Quality assurance criteria and
reliability test criteria

1) Quality assurance in shipping
Establishing quality in the design and in
fabrication is essential to keep the quality
and reliability levels of the semiconductor
devices at a high level. This is done by the
“Zero-defect’ (ZD) movement.  Further
sampling checks, in units of shipping lot,
is done  on products that have been
“totally-inspected” at the final fabrication

Periodic Reliability Test

stage, thus ensuring no detective items.
This sampling inspection is done in accor-
dance with MIL-STD-105D.

2) Reliability
The reliability test is done, periodically,
to confirm reliability level.

Item Testing time LTPD
In order to know the initial quality
Electrical Characteristics Test level, some types are selected and
tested again.
Life Test high temperature operation up to 1000 h 10%
high temperature storage up to 1000 h 10%
low temperature storage up to 1000 h 10%
high temperature and high
humidity storage up to 1000 h 10%
high temperature with bias up to 1000 h 10%
high temperature and high
humidity with bias up to 500 h 10%
pressure cooker up to 200 h 10%
Environmental Test soldering heat resistance 10s 15%
heat cycle 10 cycles 15%
Mechanical Test solderability Japan Industrial 15%
length strength Standard (JIS) 15%
Other Tests If necessary, tests are selected according to
JIS C7021 C7022 and EiAJ SD121 IC121.

*These tests are selected by sampling standard.
LTPD: Lot Tolerance Percent Defective

These tests and Inspection data are useful not only to improve design and wafer
processes, but also serve to forecast reliability at the consumer level.

—20 —



Reliability Test Standards for Acceptance of Products

- Supply . .
Types of test . Condition voltages Testing time LTPD
High temperature o 1oge . ! 0,
operation Ta=125C, 150°C Typical 1000h 5%
High temperature —1mge . f
with bias Ta=125C, 150°C Typical 1000h 5%
High temperature Ta=150C 1000h 5%
storage
Low temperature — gRe 0,
storage Ta=—65C 1000h 5%
High temperature and —oge o
high humidity storage Ta=85C 85%RH 1000h 5%
High temperature and — oge o Typical o
high humidity with bias | 12 89 C 85%RH (1h on/3h off) 1000h 3%
Ta=121"C 100%RH
Pressure cooker 30 pounds per square inch 200h 5%
Temperature cycle Ta=-65C to+150°C 100c 10%
Heat shock Ta=—65C to+150°C 5¢ 10%
Soldering heat resistance T solder=260"C 10s 10%
Solderability T solder=230°C (rosin type flux) 5s 10%
: X, Y, Z 1500G 3times for o
Mechanical shock Half part of sinusoidal wave of 0.5ms each direction 10%
X, Y, G 20G .
Vibration 10Hz to 2000Hz to 10Hz (4min) 16minites for 10%
. . ; . each direction
Sinusoidal wave vibration
. X, Y, Z 20,000G 1minute
Constant acceleration Centrifugal acceleration for each direction 10%
Free fall Free fall from the height of 75cm to maple 3times 109%
plate
Lead strength
(bend) based on JIS 10%
(pull) .

Electrostatic strength

Device must be designed again, when electrostatic
strength below standard supplying surge voltage to each pin

under the condition of C=200pF and Rs=0Q.

LTPD: Lot Tolerance Percent Defective

— 2] —




Flow Chart from Development to Manufacturing

Sony attains high quality and high reliability of semiconductor products by designing
devices with quality and reliability from the initial steps of development and evaluating
them sufficiently in each step of the development.

Product Planning ‘
N

Business Planning

&

Product Planning Review

Examination of
Desired Specification

W

H— Function, Characteristics, Quality and Reliability

l Development Planning l‘—— Schedule, Quantity and Cost
N |

Development Design |<-—— Circuit, Mask, Wafer Process and Packaging

Design Review w
|
Small Scale Fabrication ,
| |

r Evaluation ]‘—— Characteristics, Quality and Reliability
1
Acceptance of Quality
and Reliability (1)

W
Trial Manufacturing Review ‘4__' v

‘— Acceptance of Quality and Reliability for Design

| § Customer Evaluation
Large Scale Trial
Manufacturing

|

r Evaluation 1‘-—— Characteristics, Quality and Reliability

|

Acceptance of Quality . N .
and Reliability (If) -~ff——— Acceptance of Quality and Reliability for Production

B
Production Approval ]

_

] Production I
W
r Shipping l
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Sony Package Product Name

Package name Features
Type Package
Symbol Description Material*| Lead pitch | Lead shape | Leadpull
DUAL Through
l)
DIP | IN LINE i 2'5(“1'(')‘(;"MIL) Hole | 2-direction
PACKAGE ¢ Lead
( SINGLE , Through
$1pP | INLINE m p 2'5:;3(')',‘“”_) Hole -direction
PACKAGE i ! Lead
71G ZAG 2.54mm Through
Standard Z1P | INLINE w p é‘img’"“ | Hole |l.direction
3 PACKAGE ‘ R LAR | |ead
2 inline
§
- PIN Through
PGA | GRID c flz;;TU Hole 4-direction
ARRAY Lead
PIGGY PIGGY c 254mm '}l:lh:'ough v .
~ ole -direction
BACK | BACK (00MIL) | {0
SHRINK
- Through
_— DUAL 1.778mm . .
hrink SDIP p 2. t
Shrin SDIE IN LINE , it b (79MIL) :‘1013 2-direction
PACKAGE ea
QUAD .
.0 -
QFP | FLAT b p | Momm Gull- 1, direction
'ACKAGE > 0.8mm Wing
Standard flat ! i
k.
e SMALL 1.27m Gull-
sop OUTLINE m P ‘«(50:;"'_) Win 2-direction
1
PACKAGE 4 &
VERY
SMALL Gull-
VQFP QUAD { P 0.5mm K 4-direction
FLAT Wing
Shrink flat PACKAGE
- package VERY
g SMALL * Gull _—
e direct
g VSO¥ OUTLINE P 0.65mm Wing 2-direction
€ PACKAGE
v
8 PLASTIC
5 . LEADED 1.27mm . X
PLCC P . .
® €| chp ‘ ! somi) | Jbend | d-direction
Standard chip CARRIER
carrier
LEAD LESS L.27mm
LCC | CHIP Q ¢ | Voo | Leadtess | Packase
CARRIER side
- SHRINK
Shrink chip SPLCC PLASTIC 1.27mm Max. R .
. LEADED P J-bend | 4-direction
carrier (PLCC) CHIP (50MIL Max.)
CARRIER
SMALL
Standard
OUTLINE 1.27mm o
di i SO - 2-d
2 d'nrectmf\ J J.LEAD ' P (50MIL) J-bend irection
chip carrier PACKAGE
Lol SR Plastic, C------ Ceramic




High Speed A/D Converters Line-Up

1000
A/D Existing--PCB not available
500 A/D Existing--PCB available
Conversion 300 CXA1176AK ‘
Speed 200 CXA1076AK ,
(MSPS) CX20116
100 CXA1066K
T S 1
50 CXAT056P/K ~ svailably paly
40 I \
CXD1172AP/AM 30 CXA1016P/K— CXD1175AP/AM
CXD1172P7M CXD1175P/M -CXA1506Q
(CMOS) 20 \‘ (CMOS) _CX20220A-1
XA1096P /M +~—BX1500
CXA1296P CX202|20A-2
10 (TTL)
6 8 9 10
Resolution (bit)




High Speed D/A Converters Line-Up

Conversion
Speed
(MSPS)

1000
Single D/A Existing
Triple D/A Existing
500 CXA1236Q
300 CXA1156Q
CXA1146Q
cxzozou-s} CX20201A-2 } { CX20201A-1
160] | cx20202A-3 CX20202A-2 ‘* i CX20202A- 1
100
CXD1170M CXD1171M
50]_(cMos) ] (CMOS)
o & -
35|
30 . —- .
CXA1106P/M ﬁcxm 260Q-7 CX20051A
20 (TTL) CX20206
(TTL)
10
3 8 9 10

Resolution (bit)




High Resolution A/D, D/A Converters Line-Up

A/D Existing-PCB available
D/A Existing-PCB not available
. D/A Existing-PCB available

% A/D Existing-PCB not available

88
T CcX20152
Conversion 50 %@

Speed
(KHz) CXD{1077M

44 €X20018
CX2013 CXA1144S

10 16
Resolution (bit )



Converter Products Digest

High Speed A/D Converter

Type Package Function Power Input Evaluation Board
Diss. B.W (-3dB) Availablity
(mW) (MH2)
CXD1172M  16P SOP 6-bit, 20MHz, CMOS 60 14(-1dB) No
CXD1172P _16PDIP  6-bit, 20MHz, CMOS 60 14(-1dB) Yes (CXD1172P/CXA1106PPCE)
CXD1172AM _ 16P SOP 6-bit, 20MHz, CMOS 40 20(-1dB) No
CXD1172AP __16P DIP 6-bit, 20MHz, CMOS 40 20(-1dB) Yes (CXD1172AP/CXA1106PPCB)
CXD1175M 24P SOP 8-bit, 20MHz, CMOS 100 _14(-1dB) No
CXD1175AM 24P SOP 8-bi - No
CXD1175AP 24P DIP 8-bit, 20MHz, CMOS 70 20(-1dB) Yes (CXD1175AP/CXA1106PPCB)
CXA1096M 28P_SOP 8-bit, 20MHz, TTL 390 8 No
CXA1096P 28P DIP 8-bit. 20MHz, TTL 390 8 _Yes (CXA1006PPCB)
CXA1206P  28PDIP 8-bit. 20MHz, TTL 400 8 _Yes (CXA1206PPCB)
CXA1016P 28P DIP 8-bit. 30MHz 440 30 Yes (CXA1016PPCB)
CXA1016K 44P LCC _8-bit, 30MHz 440 30 Yes (CXA1016KPCB)
CXA1056P _ 28P DIP &bt S50MHz 550 50 Yes (CXA1056PPCB)
CXA1056K _ 44P LCC _ &-bit. SOMHz 550 50 Yes (CXA1056KPCB)
CX20116 42P DIP 8-bit, 110MHz 1200 20 Yes (CX20116PCB)
CXA1066K 68P LCC 8-bit, 110MHz 1200 90 Yes (CXA1066KPCB)
CXA1076AK__ 68P LCC___  8-bit. 200MHz 1450 220 Yes (CXA1076AKPCB)
CXA1176AK_ 68P LCC 8-bit, 300MHz 1450 250 Yes (CXA1176AKPCB)
CX20220A-1  28P DIP 10-bit, 20MHz 360 10 Yes (FCX20220A-1)
CX20220A-2 28P DIP 9-bit, 20MHz 360 10 Yes (FCX20220A-2)
BX-1500 34P DIP 10-bit, 18MHz 1380 9 No
(Hybrid IC)
HIGH SPEED D/A CONVERTER
D/A Converter
Type Package Function Power Settling Eval. Board
Diss, (mW) Time Availability

*CXD1170M 24P SOP 6-bit, 40MHz, CMOS _70 TBD No
*CXD1171M 24P SOP 8-bit, 40MHz, CMOS 70 18D No
CXA1106P 24P DIP 8-bit, 35MHz, TTL 200, Vee=5V____16ns, 0.2%FS No
CXA1106M 24P SOP 8-bit, 35MHz, TTL _200.Vec=5V _ 16ns. 02%FS ~~ No
CX20051A 28P DIP 10-bit, 30MHz 550 14ns, 0.05%FS No
CX20201A-1__ 28P SOP 10-bit, 160MHz 390 5.2ns. 0.05%FS No
CX20201A-2 _ 28P SOP. 9-bit, 160MHz 390 4.7ns, 0.1%FS No
CX20201A-3 28PSOP _ 8-bit. 160MHz 390 43n3,02%FS ~  No
CX20202A-1 28P DIP 10-bit, 160MHz 430 5.2ns, 0.05%FS No
CX20202A-2  28P DIP 9-bit, 160MHz 430 4.7ns. 0.1%FS No

CX20202A-3  28P DIP 8-bit, 160MHz 430 4.3ns, 0.2%FS No
CX20206  42PSDIP 8-bit, 35MHz, Triple D/A. TTL 360 16ns, 0.2%FS No
CXA1260Q-Z 48P QFP _ 8-hit. 35MHz, Triple D/A, TTL. 360 160s, 0.2%FS No
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Single VIDEO DAC

Type Package Function Power Settling Eval. Board
Diss. (mW)  Time Availability

=*CXA1236Q 44P QFP 8-bit, 500 MHz, 930 (1.5nS) TBA
Single VIDEQ DAC _ (Q.2%FS)__

Triple VIDEO DAC

w*CXA1146Q 44P QFP 8-bit, 160MHz, 1040 (5.0ns) TBA
Triple VIDEQ DAC (Q.2%ES)

w»*CXA1156Q 44P QFP 8-bit, 300MHz, 1560 (2.5ns) TBA
Triple VIDEQ DAC (0.2%FS)

HIGH SPEED SAMPLE/HOLD IC

Type Package Function Evaluation Board Availablity
08P 24P DIP 0.08% precision, 35MHz sampl d es (CX200524 A

HIGH RESOLUTION A/D, D/A CONVERTER (FOR AUDIO)

Type Package Function Conv. Time Evaluation Board
_(MIN) (us) _Availablity

CX20018 28P DIP 2-Channel 16-bit resolution, 9 Yes (CX20018PCB)
44KHz A/D Converter

CXA1144S 28P SDIP 2-Channel 16-bit resolution, 9 No
44KHz A/D Converter

CX20133 28P SOP 2-Channel 16-bit resolution, 9 No
44KHz D/A Converter

CX20152 28P DIP 2-Channel 16-bit resolution, 5 Yes (CX20152PCB)
88KHz D/A Converter

CXD1077M 28P SOP 2-Channel 10-bit resolution, . 8 No

50KHz A/D, D/A Converter

* Test sample available estimated 1Q/90
* Available 4Q/89
** Test sample available now.



Digital Filters Line-Up

8Times Sampling

P/N CXD1144BP CXD1244S  [CXD2550P{CXD2551 P{CXD2551M
Package 28P DIP 40P SDIP * [18P DIP|18P DIPj2aPp - soP
No. of channels 2 2 2
Filter Order 293 213 57
Filter Ripple 0.00001dB 0.00001dB 0.05dB
Characteristics|Attenuation 120d4B 1004B 404dB
Data Output Resolution 16/18bit 16/18bit 16bit
Data Output Format Serial Serial Serial
4Fs/8Fs 4Fs/8Fs 4Fs/8Fs
Other Features Soft Muting |Soft Muting Soft Muting
Noise Shaver |Digital Attenuater
Deemphasis Deemphasis ()

4Times Sampling

W Difference between
CXD2250P & CXD2251M/P

P/N CXD1162P CXD1088AQ cxni?sc_)i - g)@fzzlllaﬁfset
Package 22P DIP 44P _QFP N Bt | toin
No. of channels 2 2 Muting ON  |Muting OFF
Filter Order 83+21 83+21 when power |when power
Filter Ripple - 0.0001dB 0.0001dB turns on __|turns on
Characteristics| Attenuation 80dB 80dB
Data Output Resolution 16bit 16/18bit
Data Output Format Serial Serial/Parallel|
Other Features Soft Muting |Soft Muting

* SDIP=Shrink DIP

** QFP=Quad Flat Package (Gull-wing Type)







High Speed
A/D Converters 3




1. High Speed A/D Converters
(A): Advanced Information

(P): Preliminary

Type Function Pagé
CX20116 8-bit 110OMSPS Flash A/D Converter 33
CXA1066K
CX20220A-1/-2 10/9-bit 20MSPS Sub-ranging A/D Converter (ECL 1/0) 41
CXA1016P/K 8-bit 30/SOMSPS Flash A/D Converter 53
CXA1056P/K
CXA1076K 8-bit 200/300MSPS Flash A/D Converter 64
CXA1176K
CXA1076AK 8-bit 200/300MSPS Flash A/D Converter A 65
CXA1176AK
CXA1096M 8-bit 20MSPS Flash A/D Converter (TTL 1/O) 81
CXA1096P 8-bit 20MSPS Flash A/D Converter (TTL I/O) 95
CXA1296P 8-bit 20MSPS Flash A/D Converter (TTL 1/O) 108
CXD1172M/P 6-bit 20MSPS A/D Converter (CMOS) 123
CXD1172AM/AP 6-bit 20MSPS A/D Converter (CMOS) P) 133
CXD1175M/P 8-bit 20MSPS A/D Converter (CMOS) 140
CXD1175AM/AP 8-bit 20MSPS A/D Converter (CMOS) ®P) 152
CXD1176Q 8-bit 20MSPS A/D Converter with clamp circuit (CMOS) (A) 160
BX-1500 10-bit 18MSPS A/D Converter Module (ECL I/0) 162
Application Note
CXA1016P/CXA1016K 8-bit High Speed A/D Converter 172
CXA1056P/CXA1056K
CX20116/CXA1066K
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SONY. CX20116/CXA1066K

8 bit 110 MSPS Flash A/D Converter
Evaluation Board Available — CX20116PCB/CXA1066KPCB

Description

CX20116/CXA1066K are the 8 bit ultra high speed A/D 42 pin DIP (Ceramic) 68 pin LCC (Ceramic)
Converter IC capable of digitizing analog signals at rates
from DC to 110 MSPS. These A/Ds can be utilized in many
varied applications. A wide analog input band width satisfies
the characteristics for high definition television systems.

Features

« Resolution at 8 bit =2 LSB

« Ultla high speed operation with maximum conversion

rate of 110 MSPS

« Full scale input band width of: 60 MHz (—1dB)
90 MHz (—3dB)

+ Low input capacitance at 35 pF (Typ.)

« Low power consumption at 1.2W (Typ.)

Structure
Bipolar silicon monolithic IC

Applications
« High speed signal processing
« High definition video system

Block Diagram

Vin
VAT j
d r—1
b —o D7
e
4 T 6 @* —o D6
- H ’
1 1 ] o« Py
b 1l o 6 o w
T ox 0 r > 4
Vew - sil | ¢ iz
IR frijes w : '5 .
z =] = . - B
1 t o 6 @ 5 o
| 1 : 1 © © o
1 ooyt 7
] ] : .
| L ! b 1
H H 6 —o DO
s ¥ *Jd:‘%}
CLK :—_:[> l
CLK

MINV LINV

E89636-ST



SONY.

CX20116,/CXA1066K
Absolute Maximum Ratings (Ta=25°C)
« Supply voltage VEe 0 to —7 v
* Analog input voltage VIN 0.5 to Vee \%
* Reference input voltage VRT, VRe, VRM 0.5 to Vee \
|VRT—VRs| 2.5 \
« Digital input voitage CLK, CLK, MINV, LINV 05 to —4 \"
* VRM pin input current IVRM —3 to +3 mA
* Digital output current iDo to ID7 Oto—10 mA
* Operating temperature Ta CX20116 —25 to +100 °C
: Tc  CXA1066K —25 to +125 °C™
» Storage temperature Tstg —55 to +16560 °C
¢ Allowable power dissipation Pp CX20116 3.1 w
CXA1066K 2.3 w
*1 Heat sinking is required above 54°C ambient.
Recommended Operating Conditions
Min  Typ. Max. Unit
» Supply voltage AVEee, DVEee —=5.7 —56.2 —5.0 \'%
AVEe— DVEE —0.05 O 005 V
AGND—DGND —0.05 O 005 V
* Reference input voltege VRT -0.1 0 0.1 \
VRs -22 -2 —-1.8 \
* Analog input voltage VIN VRB VRT
¢ Clock pulse width Tpw1 8.0 ns
TpwO 1.0 ns
Pin Configuration (Top View)
The pin numbers without indication are empty pins. (not connected)
AVEE 2 ZS s2 z%
var §298950
LINV 60 855453525150
OVee AVEE avee fe a2 AVee
DGND AVEE AVEE |63 411 AVEg
DGND VRT }65 391 VR8
{LSB) DO avee o7
g; C::’NND =B CXA1066K 3 (_C:%'i_
03 AGND LINV }3 "
D4 €X20116 VRM DVEE }5 30] ovee
Ds AGND DGND }7
D6 ViN DGND |8 27
(MSB) D7 AGND 10 14151617 18192021 2324 26[
DGND 85882885 22
DGND a - = 88
DVEE 6 AVEE g ‘é
MINV ) AVEE
SRS VR
cLK
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SONYe

€X20116,/CXA1066K

Pin Description

No. Symbol Function
CX20116 CXA1066K
1, 25, 26, 41, 42, 62, AVEe Analog Vee, —5.2V (Typ.). Coupled with about 6£) between
38, 39 63, 67 DVEeE.
3 3 LINV Input pin for output polarity inversion of Do (LSB) to Ds. (See
the Code Table)
4, 17 5, 30 DVEee Digital Vee, —5.2V (Typ.).
5,6, 15,16 {7, 8, 23, 24 DGND Digital GND, which is separated from the Analog GND.
7 to 14 14 to 21 Do to D7| Digital data output pin, ECL level. Do: LSB to D7: MSB.
Pull-down resistors are necessary externally.
18 32 MINV Input pin for output polarity inversion of D7 (MSB) (See the
Code Table). ECL level. “0” level is held when it is released.
20 34 CLK Inverse clock input pin, ECL level.
21 35 CLK Clock input pin, ECL level.
23 39 VRs Reference voltage (bottom), —2V (Typ.).
29, 31, 33,35|49, 51, 53, 55 AGND Analog GND
30, 34 50, 54 VIN Analog input, input voltage range is VRT to VRs
32 52 VRM Middle point of the reference voltage, it can be used as a
linearity correction pin.
41 65 VRT Reference voltage (Top), OV (Typ.).
2,19, 22, 1, 2, 4, 6, Empty pins {not connected), 2 and 19 are used to be
24, 27, 28, (9 to 13, 22, grounded to DGND, the others are used to be grounded to
36, 37, 40, |25 to 29, 31, AGND.
42 33, 36 to 38,
40, 43 to 48
56 to 61, 64,
66, 68
Output Coding
MINV 0 (o] 1 1
LINV 0 1 0 1
ov 1M1...1 100...00 o11... 1 000...00
111...10 100...01 011...10 000...01
VIN 100...00 1M1...11 000...00 o11...1
0o11...11 000...00 1M11...1 100...00
. 000...01 011...10 100...01 111...10 1: Vin, VoH
-2V 000...00 o11...11 100...00 1M1...1 0: Vi, Vou
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SONYe

CX20116,/CXA1066K

Electrical Characteristics

(Ta=25°C, Vee=—5.2V, VRT=0V, VRE=—2V)

item Symbol Test Condition Min. | Typ. | Max. | Unit
Maximum conversion rate Fc ViN=0 to —2V, 110 MSPS
fin=1 kHz, ramp
Supply current lee =180 |—220 |—260 [ mA
Analog input capacitance CiN VIN=—1V+0.07 Vrms 35 40 pF
Analog input bias current N ViN=—1V 150 | 220 MA
Reference resistor Rr {VRT to Vrs) 70 80 100 Q
Offset voltage VRT 14 17 20 mV
VRB 6 9 12 mV
Digital input voltage ViH —-1.0 | —0.9 | —0.7 \
Vi =19 [—1.75| —1.6 v
Digital input current liH ViH=—0.9V 0 04 mA
I ViL=—1.75V —0.05 0.35 mA
Digital output voltage VoH Ri=6208) to Vee —-1.0 \'
VoL —-1.6 \
Output data delay Td R1=6208Q) to Vee 3.0 3.5 4.2 ns
Non-linearity error Fc=110 MSPS +12 | LSB
Differential non-linearity Fc=110 MSPS +1 | LSB
error
Differential gain DG NTSC 40 IRE mod. 1.6 %
Differential phase DP ramp, Fc=110 MSPS 0.5 | deg.
Aperture jitter Taj 15 ps
Sampling delay Tsd 1.9 22 | 25 ns
Full scale input BW(— 3dB) BWFr *1 920 MHz

*1 Source impedance =50 ohm
Without a buffer amplifier driving A/D input

Timing Chart

*See page 34 for Tpwl and TpwO.

—]

Analog in \

CLK

CLK

Digital out | l X N 4X N+1




SONYe €X20116,/CXA1066K
Electrical Characteristics Test Circuit
Maximum conversion speed test circuit
Differential gain error test circuit
Differential phase error test circuit
1ms
-
ov
Func ~2v
Generator
(CX20202A-1) w
DUT . o 31
cxz2o11e/ | 5 o ECL " 10bit
cxat066K] 7 Latch |7 D/A
620 -
CLK CLK 130
NTSC
Signal ~5.2v 4
Source
Delay —O
2
T
Switch position
1. Maximum conversion speed
SG(CW) Duty 2. DG,DP Vector Oscillo
AAA Scope Scope
> 50
DG.DP Maximum conversion speed
Differential Non-linearity Test Circuit
Integral Non-inearity Test Circuit
%—%V
I Sz
| Sy :A<B; ON
S, ! 8 :A>B: ON
<3
|
[
[
—v 1 1
[
DUT A<B A>B
Vin lox20116 8 Comparator 8
Asg  Bsg j»—|Buffer
IC X A1066K| Ay By
Ao Bo e
wg 1
I 000 --: 00
DVM| cLK (110MH2) to

I 11110
Controller
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SONY.

CX20116,/CXA1066K

Power Supply Current Test Circuit

Analog input bias current test circuit

1

-1V
-
—
-
4 A )uw
cx2016 g3~
20
€
@
@3
@)
@3 }————o0
) -2v
A IEE
=5.2v
Sampling Delay Test Circuit
Aperture jitter test circuit
40MH2z
Amp
osc1
¢: Variable|
VIN 8 4
G cx20116/ |—+ ;iill?zer
CLK[JCXA1066K]
1024
0sC2 samples
ECL
Buffer
40MHz

JIJI oty
44
—{&r° a3
— — 0 -2v
jum B CXA1066K —
= ) 71—
10 &

-5.2v

Aperture jitter test method

Av i 129
NP ¢ (LSB)
Vin 127
; 126
. 125

CLK if_ <— Aperturejitter

If the output distribution code is o (LSB), when the maximum
slew mate point is sampled at the analog input signal and the
equivalent frequency clock, the aperture jitter Taj becomes:

Taj=¢ /—ﬁ—%’= a/(-z-g’—s-x 2nf)
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SONYe

C€X20116,/CXA1066K
CX20116 CXA1066K
Input Bias Current vs. Input Bias Current vs.
Ambient Temperature Case Temperature
200 200
150 \ 150 \
'i \ - \\
= 100 —y 2 100 I
z z
50 50
o] o
-25 0 25 50 75 100 -25 B 25 50 75 100 125
Ta (°C) Te{°C)
CX20116 CXA1066K
Digital Output Voltage vs. Digital Output Voltage vs.
Ambient Temperature ) Case Temperature
-0.5 -0.5
-0.9 e -0.9 —
R _ I ———
2 2
=} -d
9 -3 -3
I b
(o] (o]
> >
-1.7 -1.7
e et _,—n—-—'_—
=21 -2
~-25 o 25 50 75 100 -25 o 25 50 75 100 125
Ta (°C) Te(°C)
CX20116 CXA1066K
Maximum Conversion Rate vs. Maximum Conversion Rate vs.
14(’Operating Ambient Temperature Case Temperature
140
/——- —\
120 120 / \\
[ B \
3 100 % 100
- 2
Q x
£ [
L o f, 80
60 60
40 4
-25 ) 25 50 75 100 . o 25 so 75 100 125
Ta(°C) Tec(°C)
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SONY:

CX20116,/CXA1066K
CX20116/CXA1066K CX20116/CXA1066K
Maximum Conversion Frequency vs. Analog Input Capacitance vs.

Supply Voltage Input Bias Voltage
140 PP y. g 40 P g
120

R ] \\"L;

@ 30

[2]

¢ 100

g -

° 80 :ﬁ 20

Z
Q
60
10
a0
a5 50 55 6.0
VEE V)
0 -1 ' -2
Package Outline Unit: mm Input DC Level (V)
205 -
534 %%
€X20118 013202 5
o
42 22 =)
0 v A
d 0°to15°
) <
N
3
|
2s5al [} 2= = 42 pin DIP (Ceramic)
23S 600mil 6.7g
il 8| ©
THWHRHHHHRHHHI 1 DIP-42C-01
=zl
oAl 3
o] @
CXA1066K 2159302  qp7%02 127 09155007
JUUUULL UL ) Ro.z
S 8/
4 3 8 PIN NO.1 :
® ~ 5 INDEX &
4 bl m =
3 S o B :
~ = =
= 8 : :
« = =
wn
07' g 2.1 6025
N
01585%02 -
» 3
B LR e ]
3l
H -
0 o
- ol o
«i| i
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SONY. CX20220A-1/-2

10/9Bit 20MSPS Sub-ranging A/D Converter

; ; __ FCX20220A-1
Description Evaluation Board Available FOX20220A.2

CX20220A series is a high-speed, 20MSPS
A/D converter which comes in two types of reso-
lution, 10-bit and 9-bit, that are distinguished by
the number suffixed to the name. Since a series-
parallel system is used, an external sample hold
circuit is required.

* Resolution: 10 bits (CX20220A-1)
9 bits (CX20220A-2)
* Maximum conversion rate: 20MSPS

28pin DIP (Ceramic)

* Digitizing range: Oto —2V
¢ Digital input/output: ECL level Structure
e OQOutput code: binary Bipolar silicon monolithic IC

* low power consumption: 360 mW

Block Diagram and Pin Configuration (Top View)
N

Clock
buffer
Reference

voitage

-

LK

Lower~level encorder
Lower-ievel Comparator CLK
(31 pieces)
Motrix circuit
)

CLK

Lower-fevel output buffer CLK

»

CLK
CLK|

Reference voitage resistor siring

Upper-ievel comparator
(31 pieces)

Upper - teve! output buffer
Upper- level encorder

»

Reterence
voltage

E89639-HP
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SONY:

CX20220A-1 2

Absolute Maximum Ratings (Ta = 25°C)

Package Outline Unit : mm

Supply voitage

Analog voltage

Clock input voltage

Reference voltage

Digital output current
Operating temperature
Storage temperature
Allowable power dissipation

Supply voltage

Reference voltage

Analog input voltage
Clock input voltage

Clock pulse width

Vce 2.5 \%
VEE -7 v
Vi VEE to 0.3 \
VCLK,VCLK VEE to 0.3 Y
VREF VEE to 0.3 \'
Ipo1to Ip1o 0-to —20 mA
Topr —20 to +75 °C
Tstg —55 to +150 °C
PD 1.23 w
Recommended Operating Conditions
Vce 1.6 to 2.1 \Y/
VEE —5.25to —4.75 \)
AGND-DGND —0.05to +0.05 \'%
VREF.T 0 \%
VREF.B -2.0 \"
Vi VREF.B to VREF.T \Y
VIH —1.1 min. Vv
VIiL —1.4 max. v
TPwi1 20 min. ns
TPwWO 28 min. ns
28pin DIP(Ceramic) 600mil 4.8g
355604 0,3 )
——p=— ﬁ
(=]
- o }
H 1
«t [+)]
- <,
n T}
O ~ -
24604
~ o
s %
~ N
| ©
- ™
DIP-28C-01
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SONY:

CX20220A-1/-2

Pin Description and Equivalent Circuit

No. Symbol Equivalent circuit Description
— AGND
1 CLK @ X Clock input pin, ECL level.
o—4
®
2 CLK % Inverse clock input pin, ECL level
—_— VEE
3 | D10(LSB)
4 D9
DGND
5 D8 4.35k 'y
6 D7
Digital output pin, ECL level, pull-down
7 D6 ® resistor (10KQ) built in
!
8 D5 ®)
9 D4 R
10 D3 vee
11 D2
12 D1(MSB)
13 AGND Analog ground pin
14 DGND Digital ground pin
15 VEE Power supply pin. To be grounded with ceramic
chip capacitor of 0.1xF or over.
’ ’ ’ ’ GND
16 VIN(H) Analog input pin (Upper level)
_ o o VEeE
vee
17 VIN(L) @ o—[ %vns: Analog input pin (Lower level)
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SONY: CX20220A-1/-2

No. Symbol Equivalent circuit Description

AGND

18 | MTX BIAS Pin connected internal matrix, which is
’—_—_?——" normally used open. .

VEE

AAA

19 | VREF.T Reference voltage pin (top), O V (typ.)
20 | Vrer '
ADJ. 1 %
21 | VREF 7 Reference voltage adjusting pin. To be
ADJ. 2 > grounded with ceramic chip capacitor of
1 0.14F or over.
22 | VREF 2
ADJ. 3
t @
23 | VREF.B 2 t Reference voltage pin {bottom), —2 V  (typ.)
_ To be grounded with ceramic chip
{ i capacifor of 0.1xF or over.
b— VEE
1
x \ntarnal circuit Internal power supply pin. Three diodes are
24 | vce Y | vower tevel comparaton incorporated in series, so that by connecting
. (clock buffer) pull-up resistor to +5 V
A A
AGND VEE
25 LCOMP AGND Pin connected internal lower level comparator,
BIAS & A E J which is normally used open.
M
A 4
26 HCOMP A z Pin connected internal upper level comparator
BIAS which is normally used open.
. VEE
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SONY: CX20220A-1/-2
No. Symbol Equivalent circuit Description
27 | CASCODE Cascode bias pin. To be bypassed to
BIAS GND with ceramic capacitor of 0.1uF
or over.
AGND
x 1
28 | LCLK Pin connected internal lower level
BIAS b 4 buffer, which is normally used open.
y S
VEE
LCLK BIAS
HCLK BIAS

Electrical Characteristics (1)

(See the Electrical Characteristics Test Circuit)

CX20220A-1 (10Bit) (Ta=25°C, Vcc=1.6V, VEE=—5V)
SW Condition
Item Symbol Test point Test condition Min. | Typ. | Max. | Unit
SW1 |SW2[sSw3 | sw4
Resolution n 10 bit
Differential linearity Differential waveform
arror Eo A A A D output *1 LsB
Integral linearity Differential waveform
error EL A A A D output +1 LsB
Differential gain 6 | A| A| A DA output SW4INTSC 0.7 %
error 40IRE mod. ramp
. . fc = 14.32 MHz
grl:(f:rentlal phase DP A A A DA output nonlock 0.3 deg
CX20220A-2 (9Bit)
SW Condition
Item Symbol Test point Test condition Min. | Typ. |Max. | Unit
SW1|SW2[Sw3|sw4
Resolution n 9 bit
Differential linearity Differential waveform
error Eo A A A D output +1 | LSB
Integral linearity Differential waveform
error EL A A A D output +1/2| LSB
Differential gain G | A| A| A DA output SW4:NTSC 1.0 %
error 40IRE mod. ramp
. . fc = 14.32 MHz
Differentiat phase pP Al Al A DA output nonlock 0.5 deg
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Electrical Characteristics (2) (See the Electrical Characteristics Test Circuit)
(Ta=25°C, Vcc=1.6V, VEE= —5V)

SW Condition

ttem Symbol SW1lSw2Swalswa Test point Test condition Min. Typ. Max. Unit
Conversion rate fmex A A A D | DA output 20 MSPS
Power consumption(1)| lbvee B| D A A | lovee 17 25 mA
Power consumption(2)| Ibvee B D A A | lovee —80 —60 mA
Resistor string
current IREF B D A Al —-14 | —-12.5 mA
Resistor string
pin voltage (1) VR1 B D A A | VRI —-0.61| —0.5| —0.49 \
Resistor string
pin voltage (2) VR2 B D A A | VR2 —1.01| —1.0| —0.99 Y
Resistor string A
pin voltage (3} VR3 B D A A | VR3 —1.51{ —-1.5| —1.49 Vv
Offset voltage,
VAT side Eor B Cc A A 2 mV
Offset voltage,
Ve side Eos B (o A A 4 mV
Analog input current IiN B D A A |IN ) 40 80 puA

: SW4: VIN =
Analog input o Al Af A OV + 0.07 Vrms 230 pF
capacity (1) . 4 MHz
Analog input on | Al Al a oV +0.07 Vems 190 F
capacity (2) 4 MHz ' °
Analog input Measurement of
bandwidth BwW Al Al A E | DA output output amplitude 10 MHz
Digital input
current (1) IH B [ A Al 5 8 pA
Digital input
current (2) [ E D A Al ’ 5 8 prA
Inverse digital input
current (1) i1 (o} B A Al 5 8 A
Inverse digital input ‘
current (2) o D E A Al 5 8 A
Digital output voltage, Do not connect _
H level (1) viL A D A A | Vb1to Voio pull-down resistor. 0.9 0.8 v
Digital output voltage, Pull-down resistor
H level (2) Vo A D A A | Vo1 to Vpto is 1k Q. -1.0 v
Digital output voltage Do not connect _
L level {1) Vo A D A A | VD1 to Vb10o pull-down resistor —1.6| —1.5 v
Digital output voltage, Pull-down resistor
L level {2) VoL A D A A | Vb1 to Vpio is 1k Q. —-1.9 v
Output data delay (1) Td Al A| A| A |VboitoVbwo g&&"gﬁg’:::gm 10 ns
Output data delay (2) | Td Al Al Al A |VbitoVoio iF;ul:;:lawn resistor 5 ns
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20MHz
ECL ECL

Electrical Characteristic Test Circuit

BIAS BIAS

St s2

A B C D E A B CDE

[11]
B

20MHz

.

-885mv -1250mV —885mV —1250mv

—1750mvV  -2000mV  ~1750mV —2000mV

— DIO
CLK  CLK (LSB)

LCLK CASCODE HCOMP LCOMP Vcc
BIAS BIAS

09 D8

VREF
8

D7

VREF  VREF  VREF
ADJ.3 ADJ2 ADJI

CX20220A-1/-2

VREF
T

O

MTX
BIAS

VINIL)

VINIH) VEE

-1000mv

=2000mV  2yp-p

KHz 10KHz ~IOMHz

Romp  SIN WAVe

180mvp-p

A B C

[[]
L

~5250mv
D1 ~5000mv
D6 DS 04 D3 D2 (MSB) AGND DGND ~4750mv
Ditference
amplifier
Wp-p
D/7A
cX20202

1 KHz

Romp

1Vp-p

CANOS
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SONYs CX20220A-1/-2

Reference Data for Standard Circuit Design
Clock Timing
CX20220A-1/-2 is a series-parallel-type A/D converter, and therefore an external sample and hold cir-

cuit is required. Careful timing, design should be made according to the timing chart shown below.
The timing design between the S/H output and the A/D clock is important.

) Sample L V__
N+1 ﬁamzple
=TT T
VIN LA

Analog input /

Sampling pulse

e e — ey

Sample N+1
Sample N+2
Sample N
Sample hold waveform TH T
CLK -—'-\ ’ N ’ \ ’ \ ’ \
s \ ( \: ‘ y \/\ \
Clock
ax — PN N WA -
*See page 42 for Tpwl and TpwO.
Ta Tewo B Tew1
Data output - D1to D10 X Data N-1 DataN X DataN+1 X
—]
Td
Clock Timing

7 A2Ta (Aperture time 4 settling time of sample and hold circuit)
Tg22ns

Tewo=28ns

Tew 12 20ns

TH is the timing in which the upper level comparator compares VIN and VREF and latches the result. TL is
the timing in which the lower level comparator compares VIN and VREF and latches the result. The simple

method is for output data to be latched upon rising edge of CLK. Clock duty should be chosen so that the D
G and DP perform the best result.
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Digital Output (CX20220A-1)
In the output stages (pins 3 through 12), al0kQ pull-down resistors are built in. A 1kQ or Iarger resis-
tance can further be connected to it externally.
D1 = MSB, D10 = LSB.
The table below shows the relationship between analog input voltage and digital output code.

Digital output code (binary)

ot | St | wmsB LsB
12345688910

Vier, T 0 1111111111
. 1 1111111110

. 2 1111111101

.

511 1000000001
512 1000000000
513 0111111111

. 1022 0000000001 |1 :v,,
Vrer. s 1023 0000000000 |o:v,,

Digital Output (CX20220A-2)
D1=MSB, D9=LSB.
The table below shows the relationship between analog input voltage and digital output code.

) Digital output code (binary)
s | s |y s
1234568809
Veer .t o] 111111111
' 111111110
2| 111111101
255] 100000001
256 100000000
257 011111111
510 000000001 | .vyg,
Vese. s 511 000000000 |g.vy,,

— 49 —



SONY. CX20220A-1/-2

Ground Pin (AGND, DGND)
When mounting the converter on a printed circuit board, take as much space as possible for GND, to

reduce impedance and resistance.

Power Supply Pin (VEE)
The VEE pin should be bypassed in the shortest way to AGND with a 0.14F or larger ceramic chip

capacitor.

Power Supply Pin (Vcc)

This is an internal power supply pin. Three diodes are incorporated in it in series, as shown in the equiva-
lent circuit diagram, and its lower end is connected to AGND. Therefore, any desired VCC can be obtained
by connecting a pull-up resistor to +5V. Be careful not to connect a capacitor between this pin and
GND, because oscillation may result.

Reference Voltage Pin

From this pin the reference voitage is supplied to the upper level and lower level comparators. Normally,
VREF.T should be connected to GND, and VREFB to — 2.0V, respectively.

The interval between VREF.T and VREFB constitutes a resistance of approximately 150 1, and upon appli-
cation of —2.0V a current of approximately 13 mA will flow in it.

Any leakage of CLK to the reference voltage, will deteriorate the characteristics of the converter. To
avoid this, it should be bypassed to AGND with a tantalum capacitor of 47 uF or over plus a ceramic chip
capacitor of 0.1 uF or over.

Linearity Adjusting Pin (VREF.ADJ)

Adjusting pins are extended from reference resistors as shown below. Normally, these pins are connect-
ed to AGND with a 0.1uF or larger ceramic chip capacitor. When adjustments are needed, connect them
to AGND or VREF.B via resistance.

GND ”;,

VREF, ADJ 1 r
pan
VREF. ADJ 2 r
>

VREF. ADJ3
L |

o

-Z.OVO—I———
+

CX20220A-1/-2

Sample & Hold Circuit

As noted in the explanation of the clock timing, it is desirable that the sample and hold circuit has some
allowance for TA. A sample and hold circuit based on a diode bridge switch maybe used which performs the
best resuit.

For more information, see Application Circuit (2).

Analog Input

Since CX20220A-1/-2 has an analog input capacitance of approximately 230pF, the buffer amplifier
used to drive it must have a sufficient drive capability. Note that, if driven by a low-output-impedance
buffer amplifier, a parasitic oscillation may result. This can be prevented by inserting a resistor of about
10 to 30 Q between the output of the buffer amplifier and the A/D input in series.
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Clock Input
The clock input is a complementary configuration.
Normally it should be driven with ECL circuit with complementary output.

Digital Output (D1 through D10)

Although a 10k pull-down resistor is built into the digital output stage, a 1k or larger resistor can
further be connected to it externally. In this case, however, care must be taken about changes in output
level.

Other
Pin 18 (MTX BIAS), pin 25 (LCOM BIAS), pin 26 (HCOMP BIAS) and pin 28 (LCLK BIAS) are not used.
These pins should never be connected to GND, power supply or any other pins.

Application Circuit (1)

CX20220A-1/-2
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Application Circuit (2)

QPinasies-s Q1,22sa1206 Q12-142sc2408 Q3425105 Q5,625c2408 QB2sarzoe Q7,9,§025c2408 OP2Lm3ssr Q112sa1206 ° -8v-al Bt ”;rQAI
{NEC) (NEC) . E cozs c4$-,465 C‘i’; 82 :
i U CTRTE A +12v .3 1 a7/16v ‘
Rad 'I:Ez'roo cia i
L) 5F o ci8 I
W3 St e S9F !
1 RVE }
! <§7;; v:z 7 190, t
t
TP4 w2 |
4 I
Vin| v
m 25 !
RS
13
MC10176
700 Y . Y,
QVRI,OFFSET  @QVRZ2;GAIN Lcas @ VR3] FULL SCALE 12y o T @
Y T o1 G VRS; vec ADY
. 6 1 fed QVRE; LINERALITY A3 nolone
A1 nororie g?,'.r REO A2 Hpione AN
. . . ~—JA3>
ELeghs 3
34
% 3
Foss T 560
0,

J?- DIGITAL GND
* DG (digital ground) and AG {analog ground) should be shorted.
Py ANALOG GND * —5V-D (digital) and —5V-A (analog) should be shorted.

CANOS

Z-/1-¥02202XJ




SONY.

CXA1016P/CXA1016K/
CXA1056P/CXA1056K

8 bit 30/50 MSPS Flash A/D Converter

Evaluation Board Available —

CXA1016PPCB/CXA1016KPCB
CXA1056PPCB/CXA1056KPCB

Description
CXA1016P/CXA1016K/CXA1056P/CXA1056K are 8 bit
high-speed A/D converter ICs for various applications. They
can be used widely for various purposes which require high-
speed A/D conversions.
CXA1016P/CXA1056P are assembled in the plastic DIP
packages and CXA1016K/CXA1056K are in the ceramic

28 pin DIP (Plastic)

44 pin LCC (Ceramic)

lead-less chip carriers.

Features (CXA1016P/CXA1016K)

« Resolution
« High-speed operation

« Wide analog input bandwidth
« Low input capacitance
» Low power consumption

Features (CXA1056P/CXA1056K)

« Resolution
« High-speed operation

« Wide analog input bandwidth

« Low input capacitance
« Low power consumption

Block Diagram

8 bits = 1/2 LSB
Maximum conversion
Rate 30 MSPS
30MHz (—3dB)

35 pF (typ)

420 mW (typ)

8 bits = 1/2 LSB
Maximum conversion
Rate 50 MSPS
BOMHz (— 3dB)

35 pF (typ}

550 mW (typ)

ViN
VRT "—;
1
1 —o D7
.
+H A=
| Coa !
| [ o« o .
| o O e & w
L MOk 1
VRM g0 2 53
- w E 5 5 o
=l SV B N a
i 1 o 6 @ g .
[ oo © © o
[ 1 ! 7
] I ] : .
| | | 1 -+—
1 [ & 0o
= Q?‘{:El\
vag o— ot
Sk > 1
CLK
MINV LINV

E89643-ST
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SONYe. CXA1016P,/CXA1016K /CXA1056P, /CXA1056K

Absolute Maximum Ratings (Ta=25°C)

« Supply voltage VEE 0 to —7 \
« Analog input voltage Vin 0.5 to VEeE \
« Reference input voltage VRT, VRe, VRM 0.5 to VEeE \%
| VRT-VR8 | 25 Y
« Digital input voltage CLK, CLK, MINV, LINV 0.5 to —4 v
« VRM pin input current IVRM —3 to +3 mA
« Digital output current Do to ID7 0 to —10 mA
» Operating temperature Ta —20 to +100 °C (CXA1016P/CXA1056P)
Te —25 to +125 °C (CXA1016K/CXA1056K)"!
« Storage temperature Tstg —55 to +150 °C
« Allowable power dissipation Pp 1.48 W (CXA1016P/CXA1056P)
1.08 W (CXA1016K/CXA1056K)

*1 Heat sinking is required above 100°C (CXA1016K)/86°C {CXA1056K).

Recommended Operating Conditions (CXA1016P/CXA1016K).
Min.  Typ. Max. Unit

« Supply voltage AVee, DVEee —56.7 —56.2 —5.0 \Y
AVEE-DVEe —0.05 O 005 V
AGND-DGND —0.05 O 005 V

« Reference input voltage VRT —0.1 [¢] 01 \
VRB —2.2 -2 —1.8 \

« Analog input voltage ViN VRB VRT

« Clock pulse width Tpwi 25 ns
TpwO 8 ns

Recommended Operating Conditions (CXA1056P/CXA1056K)

Min. Typ. Max. Unit
« Supply voltage AVee, DVee —5.7 —-5.2 —5.0 \%
' AVee—DVee  —005 O 005 V
AGND—DGND —0.05 0 0.05 \%
« Reference input voltage VRT —0.1 0 0.1 \2
VRB —2.2 -2 -1.8 \'

« Analog input voltage VIN VRB VRT
« Clock pulse width Tpw1 15 : ns
TpwO 5 ns
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CXA1016P/CXA1018K /CXA1056P,/CXA1056K

SONYe

Pin Configuration (Top View)
The pin numbers without indication are empty pins. (not connected) CXA1016P/CXA1056P

CXA1016K/CXA1056K

AVEE (40T SETST1 36) 35 341 331 321 311 301290 59 AVEE

Avee |4 ’ 27] AVEE
42 26| VRB
25|

VRT =

AVEE

LINV
DVEE
DGND
DGND
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SONYe. CXA1016P,/CXA1016K,/CXA1056P,/CXA1056K

Pin Description

Symbol Function

AVEE Analog Vee, —5.2V (typ). Coupled with ~6Q) between DVEE.

LINV Input pin for output polarity inversion of Do (LSB)~Ds. (See the code table)
DVEE Digital Vee, —5.2V (typ).

DGND Digital GND, which is separated from the Analog GND.

Digital data output pin, ECL level. Do: LSB~D7: MSB.

Do~D7 .
Pull-down resistors are necessary externally.
Input pin for output polarity inversion of D7 (MSB) (See the code table). ECL level. “0”
MINV h ..
level is held when it is released.
CLK Inverse clock input pin, ECL level.
CLK Clock input pin, ECL level.
VRB Reference voltage (bottom), —2V (typ).
AGND Analog GND
VIN Analog input, input range is VRT~VRs
Vam Middle point of the reference vo|'tage, it can be used as a linearity correction pin.
VRT Reference voltage (top), OV (typ).

Empty pins (not connected), 2 and 19 are used to be grounded to DGND, the others are
used to be grounded to AGND.

Output Coding

MINV 0 0 1 1
LINV 0 1 0 1
ov 111...1 100...00 o11... 11 000...00

111...10 100...01 011...10 000...01

Vin - 100...00 | 111...11 | 000...00 | 011...11
. 011...11 | 000...00 | 111...11 | 100...00

. 000...01 | 011...10 | 100...01 | 111...10 1: Vin, Vo
~2v | 000...00 | o11...11 [ 100...00 | 111...1 0 Vi, Vou
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SONYe CXA1016P,/CXA1016K /CXA1056P,/CXA1056K

Electrical Characteristics (CXA1016P/CXA1016K)
(Ta=25°C, Vee=—5.2V, VRT=0V, Vas=—2V)

Item Symbol Condition Min. | Typ. | Max. | Unit
Maximum Conversion Rate Fc Y'N;:O to —2V, 30 MSPS
fin=1 kHz, ramp
Supply Current lee —75 |—100| mA
Analog Input Capacitance CiN VIN=—1V+0.07 Vrms 35 40 pF
Analog Input Bias Current Iin VIN=—1V 60 90 PA
Reference Resistor Rr (VRT~VRB) 70 80 100 Q
7 11 \
Offset Voltage il 9 m
Vas 15 17 19 mVv
. ViH —1.0{ —0.9 | —0.7 \
Digital Input Voltage
ViL —1.9(—1.75| —1.6 \Y
. IiH ViH=—0.9V 0 0.4 mA
Digita! Input Current
he Vie=—1.75V -0.05 0.35 mA
Vi -1.0 \
Digital Output Voltage oH RI=620Q ~ VEee
VoL —1.6 \
Output Data Delay Td R{=620Q ~ Vee 4.0 5.0 ns
Fc =30 MSPS,
Non-linearity Error VIN=0 to —2V, 12 | LSB
fin=1 kHz, ramp
Differential Non-linearity Fc=30 MSPS +1h LSB
Error
Differential Gain DG NTSC 40 IRE mod. 1.5 %
Differential Phase DP ramp, Fc=30 MSPS 0.5 | deg.
Aperture Jitter Taj 45 . ps
Sampling Delay Tsd 6.3 6.8 7.3 ns
Full scale input BW (— 3dB) BWr *1 30 MHz

*1 Source impedance=500Q
Without a buffer amplifier driving A/D input
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SON Ye CXA1016P,/CXA1016K /CXA1056P,/CXA1056K

Electrical Characteristics (CXA1056P/CXA1056K) .
{Ta=25°C, Vee=—5.2V, VRT=0V, VR8=—2V)

Item Symbol Condition Min. | Typ. | Max. | Unit
Maximum Conversion Rate Fc YIN:O to —2V, 50 MSPS
fin=1 kHz, ramp
Supply Current 133 —95 |—120| mA
Analog Input Capacitance CiN ViN=—1V+0.07 Vims 35 40 pF
Analog Input Bias Current N VIN=—1V 75 115 MA
Reference Resistor Rr (VRT~VR8) 70 80 100 Q
VRT 7 9 11 mV
Offset Voltage
Vre 15 17 19 mV
Digital Input Voltage Vi —10/-09 |07] V
ViL —1.9|—1.75|—1.6 \%
=—0. 0 .4 A
Digital Input Current hw ViH="0.9v 0 il
I Vi=-—1.76V —0.05 0.35 mA
Vi -1.0 \
Digital Output Voltage oH RI=6200 ~ VEE
VoL ) -1.6 \%
Output Data Delay Td R#=6200 ~ VEE 4.0 5.0 ns
Fc =50 MSPS,
Non-linearity Error VIN=0 to —2V, +1/ LSB
fin=1 kHz, ramp
Differential Non-linearity Fc=50 MSPS +14 LSB
Error
Differential Gain DG NTSC 40 IRE mod. . 1.5 %
Differential Phase DP ramp, Fc=50 MSPS 05 | deg.
Aperture Jitter Taj 30 ps
Sampling Delay Tsd 5.4 5.7 6.0 ns
Full scale input BW {—3dB) BWF *1 50 . MHz

*1 Source impedance =50 Q
Without a buffer amplifier driving A/D input
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SONYs ' CXA1016P,/CXA1016K,/CXA1056P,/CXA1056K
Electrical Characteristics Test Circuit
Maximum Conversion Frequency Test Circuit
Differential Gain Error Test Circuit
Differential Phase Error Test Circuit
ims
-
ov
Func -V
Generator
(CX20202) w’
81
DUT 8 . ECL 8 10 bit
L4 7
Latch D/A
620
CLK| | CIK 130
NTSC
Signal -5.2v ’ Q
Source % Delay —O Y
2 1
DG Vector Oscillo
SG (CW) Duty pp | Scope Scope
50
Non-linearity
Maximum Conversion Rate
Differential Non-linearity Test Circuit
Integral Non-linearity Test Circuit
%+V
= S2
* =" S :A<B:ON
! S2:A>B:ON
Si
T |
[
[
-Vt
L !
A<B A>B
Vin 8 Comparator 8
DUT . As Bs f~*— Buffer
Al By
] 0" Ao Bo ‘q..
DVM LK 000---00
- : to
11110
L Controller




SONYs CXA1016P,/CXA1016K,“CXA1056P,“CXA1056K

Power Supply Current Test Circuit -
Analog Input Bias Current Test Circuit

-tV pr
[}
A) I Al A
¢
39 .
e | élesia I33l32l31] 30120l
4
] 1 a2 -
. a2 -2v
. ¥ |CXA1016K/
— CXA1016P/ |— n
1 CcXA1056P n CXA1056K
- 4
-] | -
] —0-2V 6
df
-5.2V
(? lee
-52v
Aperture Jitter Test Circuit
Amp
0SC1
¢: Variable
vin 8 Logic
L
f r out ’ Analizer
CLK
1024
0sc2 samples
ECL
Buffer
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SONYe CXA1016P,/CXA1016K/CXA1056P,/CXA1056K

Description of Function (See the block diagram and timing chart.)

1. The reference voltage, which is obtained by dividing equally the voltage across VRT to VRB into
256 by the reference resistor ledder, is applied to the respective @ (positive) input sides of
256 clocked comparators. An analog input is applied to the © (negative) input sides of all the
256 clocked comparators from the ViN pin.

2. When the state of CLK is in Low, the master (front stage) of the comparator compares the
respective reference voltage and the analog input voltage which is ever-changing.

3. When the CLK moves from Low into Hi, each master latches the state immediately prior to the
above simultaneously, and as a result, it provides conditions of “11 ..., 1100 .. 0" in
sequence from the VRT side to the Vrs side.

4. The output of the master is ANDed between the respective adjacent outputs, and “1" stands
only when neighboring 2 outputs become “10”, and the all other outputs become “0”.

5. The result of the AND is latched when CLK moves from Hi into Low. Output of the slave is
divided into 4 blocks and each block has 32 clocked comparators, and they are coded into
binary codes of 6 bits respectively by the transistor matrix circuit.

6. The 6 bit codes are further coded into 8 bit codes by the transistor matrix circuit after they are
respectively latched, and they are then output into the ECL level by the output buffer after being
8 bit latched. The output data is delayed 1 clock from the data sampling point and appears at
the output pin.

7. Two polarity inversion inputs such as MINV and LINV are fed externally to the output buffer, and
each of them selects output polarity of MSB and other polarity than MSB respectively.
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Timing Chart

N N+1
Analog input VIN /j |

Clock CLK = = = fr ——— - /__._....\/__...

CLK —){:\K_—J(\j:/\t\.—__/ e

Comparator output Master (] :>< >< |>< ><
AN

Slave X

6 bit latch output

8 bit latch output ><

Data output DO ~ D7 XN—-1

- Td

—_——t —t— |-t — 4+ -} —|——+ —

Dots ( e) in the chart demote respective latch timings.

*See page 54 for Tpwl and Tpw0.
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Package Outline Unit: mm

CXA1016P/CXA1056P 28 pin DIP {Plastic)
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CXA1076K/CXA1176K

8-bit 200/300 MSPS Flash A/D Converter

Description Package Outline Unit: mm

The CXA1076K/CXA1176K are monolithic
flash A/D converters capable of digitizing O to
— 2V analog input signal into 8-bit binary code
at a sampling rate of 200MSPS (CXA1076K)/
300MSPS (CXA1176K).

They operate with a single — 5.2V power sup-
ply and consume only 720/1300 mW.

The digital’ I/0 level is compatible with
100K/10KH/10K series ECL, and complementary
digital output makes ease to interface to exter-
nal circuits. Output ports have a capability to
drive into 50 Q load to -2 V.

In addition to 8-bit output data, they have g
over range output and two digital inputs vifi i
enable to program output format for tryé e

68 contact chip carrier
- e 1.27
!

Features (CXA1Q
¢ Ultra high speed -

Wide input band widg N 4 SO I

JEDEC TYPE B

Applications
Digital oscilloscope, ra Bing, transient capture and fast digital signal processing.
Absolute Maximum Rating 25°C)

Supply voltage AVee, DVee

* 0.5t -7 A
* Analog input voltage Vin 0.5 to Vee \%
* Reference input voltage Vrr, Vrs 0.5 to Vee \%

VRT-Vas 0 to 2.5 \%
* Digital input voltage CLK, CLK, MINV, LINV 0.5 to Vee %
* Digital output current IDO to ID7, IOR . 0to -30 mA

DO to D7, IOR . Oto —30 mA
* Operating temperature Ta -25to +75 °C

Te -55to +1256 °C
¢ Storage temperature Tstg -65to +150 °C
* Allowable power dissipation Po 1.8 w

70125-YA
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8-bit 200/300 MSPS Flash A/D Converter  nroamay

Information

Evaluation Board Available — CXA1076AK PCB/CXA1176AK PCB
Notice: This specification is subject to
change.

68 pin LCC (Ceramic)

Description

CXA1076AK/CXA1176AK are monolithic
flash A/D converters capable of digitzing O to
—2 V analog input signal into 8-bit binary code
at a sampling rate of 200MSPS (CXA1076AK)/
300MSPS (CXA1176AK).

They operate with a single —5.2 V power sup-
ply and consume only 1450 mW,

The digital 1/O level is compatible with
100K/10KH/10K series ECL, and complementary Block Diagram
digital output makes ease to interface to exter-
nal circuits. Output ports have a capability to
drive into 50 © load to —2 V. ‘

In addition to 8-bit output data, they have an
over range output and two digital inputs which
enable to program output format for true or in-
verse binary and offset two's complement.

Vet % I D7 (MS8)
Features 81 (
* Ulitra high speed

Wide input band width

Low power consumption 1450 mW i
Internal linearity compensation circuit - J -3? [
Complementary ECL output ]
Over range output
Programmable output format

Small 68 LCC package e ;
Pin replacable with CXA1076K/CXA1176K gj

Applications

Digital oscilloscope, radar, image
processing, transient capture and fast digital Ve €9
signal processing. by

¢ o o

Latch and Output Buffer

256 to 8 bit Encoder ond Latch

e o o ¢ o

AEB9670-YA
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Absolute Maximum Ratings (Ta = 25°C)
® Supply voltage AVee, DVee 0.5t -7 Vv
* Analog input voltage VN 0.5 to Vee v
¢ Reference input voltage Vrr, Vee 0.5 to Ve \
VRT-VRE Oto 2.5 Y
¢ Digital input voltage CLK, CLK, MINV, LINV 0.5 to Vee \Y
* Digital output current IDO to ID7, IOR 0 to -30 mA
IDO to ID7, IOR 0 to =30 mA
* Operating temperature Ta —-25 to +75 °C
Te -55 to +125 °C
e Storage temperature Tstg -65 to +150 °C
e Allowable power dissipation Po 1.8 w
Recommended Operating Conditions
Item Symbol Min. Typ. Max. Unit
Supply voltage AVEeE, DVee -4.95 -5.2 -5.5 \%
Supply votage | AVee ~DVee | 0 0.05 \Y
Ground | DGND — AGND | 0 0.05 \Y%
Analog input voltage VIN Vrs VRT
Reference input voltage VRT -0.1 0 +0.2 \%
Reference input voltage VRB -2.2 -2 -1.9 \
Digital input voltage ViH -1.0 -0.7 \%
Digital input voitage Vi -1.9 -1.6 \)
Clock pulse width TPW1 (CXA1076AK) 3.5 ns
Clock pulse width TPWO (CXA1076AK) 1.5 ns
Clock pulse width TPW1 (CXA1176AK) 2.5 ns
Clock pulse width TPWO (CXA1176AK) 0.8 ns
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Pin Configulation (Top View)

58 AVEE
57

56 AGND
55 ViN 1
54 ViN 1
53 AGND
52 Vrm
51 AGND
50 ViN 2
49 VN 2
48 AGND
47

46

45

44

43 AGND
42 AVEE
41

40 Vr8
39 Vres
38 AVEE
37 AVEE

D3 14
b3 15
DGND2 16
D4 19
Dad 20

D5 21

D5 22

23

24

25

26

DGND2 17
DGND1 18

Timing Chart
N+1

Vin /—.— s

*See page 66 for Tpwl and TpwO.

CLK
CLK
Data 0%
DO fo D7 N-1 N
DOto D7 10 %
— td —’! L— tr,tf
Fig. 1
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Pin Description and 1/0 Equivalent Circuits

No. Symbol Equivalent circuit Description
4 Do
= GND2
5 Do @ LSB and complementary LSB output
DGND1 r—.
6 D1 @ Tl ! 7 D1 to Ds: output
7 D1 3 b § D1 to De: complementary output
Di
12 | D2 ™ O
13 D2
1'; oi
14 | Da O
15 D3
r Wi Y
19 D4
20 Da ge
21 Ds Dvee @
22 Ds
29 Ds
30 De
31 D7
32 o3 MSB and complementary MSB output
2 OR Over Range and complementary
3 OR Over Range output
33 MINV Polarity select for MSB
(Refer to coding table)
D GND1 L level is maintained with left open.
1 LINV @ 4 Polarity select for LSBs
A L (Refer to coding table)
z L level is maintained with left open.
1
o,g
T 3
®-
' DVee
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No. Symbol Equivalent circuit Description
35 CLK CLK input
34 CLK Complementary CLK input
Vee (—1.3V) is maintained with left
-1.3V open. With bypassing, it can be used as
a reference for single CLK input.
64 VRT Analog reference voltage (Top)
(OV Typ.)
65 VRts Reference voltage sense (Top)
52 Vam Vam. o K Reference voltage mid-point
@-w,—‘%: > Compsrators It can be used as a linearity compen-
¢ sation.
]
‘gl’
39 Vres { Reference voltage sense (Bottom)
VRBS sve /
5
40 Vg8 @ f ’ Analog reference voltage (Bottom)
Vie (—2V Typ.)
48,51,53,56 Analog input
AGND All of the pins must be wired externally.
49
p To Comp
50 &
Vin 12810255
54 |
55
Oto127
e
u
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CXA1076AK/CXAT176AK
No. Symbol Equivalent circuit Description
43, 48, | AGND Analog ground
51, 63, *1
56, 61 @ @
@3 (® @91
37, 38, | AVEe
42, 58, {*1)
62, 66, Analog supply
67 Internal internal
Analog Digital
Circuit Circuit O
_D_i_
4t06n Di
18 DGND1 Digital ground
® @
16 DGND2 @ @ Digital ground for output drive
17 (*1) @
8 DVee Digital supply
28 (*1)
9, 10
11, 23 Empty pins
24, 25 NC It is recommended to wire these pins to
26, 27 DGND.
36, 68
41, 44
45, 46 Empty pins
47,57 | NC It is recommended to wire these pins to
59, 60 g AGND.
63

{*1) All of these pins must be wired to the respective external circuit.
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Input-Output Reference and Output Format

MINV 1 0 1 (o]
1
Vin | Step LINV 1 0 0o
OR MSB LSB [OR MSB LSB|OR MSB LSB |OR MSB LSB
oV 0 000---00f0 100+++-00{0 0111110 1T1T1~-:+11
o 1 000 00|11 100 00| 1 O11 1111 111 11
1 1000 0t1(1 100 c01]|1T 011 101 111 10

o
o
o

-iv| 1271 011+++-11{t 111---11}1 000-+--00(1 10
128 |11 100+-+--00}1 000--+00}1 111+« 111011---11

254 11 111--+-10|1 011-+-+-10|1 100-+-+-01{1 000+---01
255 |11 111+-+-+-11|1 011+-+--11|1 100-+--00{17 000-+--00

A Y A s S SN PP
1 111 11|11 011 111 100 - 001 000 00
Table 1
OR T
i
o) L
i
1 : Y
2 : EOT
I ILE(LSB)
; 1
I N~ 4(LSB) ideal
126 {1 | A
|
127 4 ! Ly
128 : u
| n ]
I
|
1 DLE= A-1(LSB) EOB
| -
| i
1 I
254 ! !
! i
255 L \
ov -tV -2v
VRT VRTS . VR8BS  VR8
VIN
Fig. 2
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Electrical Characteristics — CXA1076AK

Notice: Some parameter specs are subject to change.

Ta = 26°C, AVEE = DV EE = -5.2V

VRT= VRTS = OV, VRB = VRBS = =2V

Item Symbol Condition Min. Typ. Max. Unit
Maximum conversion rate (1) Fc VIN = FS, FIN = 1 kHz 200 240 MSPS
Maximum conversion rate (2) Fc ::/I':: : :;999 MHz 200 240 MSPS
Resolution 8 bit
Integral linearity Ew Fc = 200 MSPS +0.3 +0.5 LSB
Differential linearity EDL +0.3 +0.5 LSB
Offset error VRT EoT 12.0 14.5 17.0 mV
VRB Eos 4.0 6.5 9.0 mV
Analog input capacitance Cin VIN = -1V +0.07 rms 21 25 35 pF
Analog input current N VIN = OV 70 150 700 HA
Supply current Analog IEEA 150 200 260 mA
Digital IEED 60 70 90 mA
Referrence resistance RREF VRT to VRB 75 90 108 Q
r1, 15 0.43 0.52 0.62 Q
Residual resistance r2, r4 0.64 0.77 0.92 Q
r3 2.8 3.4 4.1 Q
input level digital H__|VH —1.0 | 085 | -07 v
L Vi -1.9 ~1.75 -1.6 v
. H VoH RL = Qto-2V -1.05 \
Output level digital C Voo FO = 510( 1 otg KZECL) ! s v
Output data delay td 1.7 2.0 3.1 ns
Rise time output digital tr 0.8 1.2 1.5 ns
Fall time output digital tf 0.8 1.2 1.5 ns
Full scale input BW (—3dB)  |BWr VIN = FS (*1) 220 MHz
Small signal input BW BWs VIN = 0.6 Vp-p (*1) TBD MHz
Aperture jitter taj ' 3.0 3.6 ps
Sampling delay tds 0.6 0.8 1.1 ns
SNR1 T oz S (x1) -6 | -455 | dB
sNR2 Fo = 200MSPS (1) T8 a8
Differential gain . DG NTSC 40 IRE mod. ramp 1.0 %
Differential phase DP Fc = 200 MSPS 0.5 deg.
Fc = 200 MSPS
FIN = 49.999 MHz
Error rate Er :/ple1— =2 ?B/'y:\s 10° sta?gfe/
tpwO = 1.5 ns
Error Threshold: 32 LSB

(*1) Source impedance = 50 Q.

— 72 —



SONY:

CXA1076AK/CXA1176AK

Electrical Characteristics — CXA1176AK

Notice: Some parameter specs are subject to change.

Ta = 25°C, AVEE = DVEE = ~5.2V
VRT= VRTS = OV, VR8 = VRBS = -2V

item Symbol Condition Min. Typ. Max. Unit
Maximum conversion rate (1) Fc VIN = FS, FIN = 1 kHz 300 340 MSPS
Maximum conversion rate (2) Fc ::I":: : 523‘499 MHz 250 290 MSPS
Resolution 8 bit
Integral linearity Ew Fc = 300 MSPS +0.3 +0.5 LSB
Differential linearity EpL +0.3 +0.5 LSB
Offset error VRT EoT 12.0 14.5 17.0 mV
VR8 Eos 4.0 6.5 9.0 mV
Analog input capacitance CIN VIN = =1V +0.07 rms 21 25 35 pF
Analog input current LY ViN = OV 70 150 700 A
Supply current Analog leea 150 200 260 mA
Digital leep 60 70 90 mA
Referrence resistance RRerF VRT to VRB 75 20 108 Q
r1,r5 0.43 0.52 0.62 Q
Residual resistance r2, r4 0.64 0.77 0.92 Q
r3 2.8 34 4.1 Q
Input level digital H_vw —1.0 | 085 | —07 v
L ViL -1.9 -1.75 -1.6 \
- RL = Qto ~ -1. \Y
Output level digital ': :zr FO = 510“(;3 K 2E(\:/L) 05 1o ”
Output data delay td 1.7 2.0 3.1 ns
Rise time output digital tr 0.8 1.2 1.5 ns
| Fall time output digital tf 0.8 1.2 1.5 ns
Full scale input BW (—3dB) |BWr VIN = FS (*2) 250 MHz
Small signal input BW BWs VIN = 0.6 Vp-p (*2) 8D MHz
Aperture jitter taj 3.0 3.6 ps
Sampling delay tds 0.6 0.8 1.1 ns
SNR1 ig‘ = 310':)‘32:35 (*2) -46 | -455 dB
T S e ae
Differential gain DG NTSC 40 IRE mod. ramp 1.0 %
Differential phase DP Fc = 300 MSPS 0.5 deg.
Fc = 250 MSPS
FIN = 62.499 MHz
Error rate Er ::)':v]: : \3/%‘:3 107" staizzlse,
tpwo = 1.0 ns
Error Threshold: 32 LSB

{*2) Source impedance

= 50 Q.
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Application Circuit

F100114
(’i CLK
100
A <]
h <t MINV
7 > D7 (MSB)
= " & be
{Analog }
- ——t
I ! L O'.'w 0O-2v
143 L - (Digital)
] N F100114
(X 1) (x2) . 48 ,5 05
W 50 9 S D4
| CXA1076AK / CXA11TEAK :7 34— (*a)
54 61—
(x2) L] >3 D3
B 12 D2
~1 61 1 8 J/
[ T l T T
= N 0'-"}1
250
oy Fioon4
2 ®'  (*1) Comlinear CLC231 or equiv.
L S po  (*2) To be selected (2 to 209Q)
1 >3 oR (*3) Capacitors are 0.01uF
o ceramic chip not otherwise
<]‘ LINV specified.
L aoro DGND»;‘{; (*4){R: 1 Q with very low
o o \}) inductance
A EE .
ey 9% (-5.2V) L:0.22 uH
. This is optional for
Fig. 3 preventing oscillation

ANOS

AVILLLVYXIIVILOLYXD
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Notes on Application

1) AGND, DGND, AVee and DVee planes on a PCB should be designed to make those impedance
small for the noise suppression benefits. Those planes should be made as wide as possible on
the PCB with at least double layer metal patterns.

2) It is recommended to separate the analog and digital Vee on the PCB patterns to make reduce a
noise contamination from digital system to analog system.

3) If separate Vee and GND are used, it is recommended to connect the digital and analog planes
by a core inductor with good frequency characteristics to avoid the DC voltage difference be-
tween analog and digital planes.

The DC voltage difference between AGND and DGND degrades performance and a continual vol-
tage difference between AVee and DVee may cause a destruction of the device.

4) The analog and analog power supply pins should be bypassed as close to the device as possible
to their respective grounds with at least a 10 nF ceramic chip capacitor. A 1 uF tantalum capaci-
tor can also be used for low frequency bypassing.

5) Pin connections for the device should be made as short as possible. Using of a socket might
degrade the performance because of an increasing of lead inductance. A possible compromise
is to use AMP’s socket 55159-2 (with heat sink).

6) A wide band drive amplifier with sufficient drivability and stable operation should be used to drive
analog input pin. Comlinear's CLC231 may be used with adiquate frequency compensation.

7) As the analog input impedance of the device is capacitive, the driving amplifier occationally falls
into unstable condition and oscillates locally. This instability can be prevented with a resistor
inserted in series between the output pin of the amplifier and VIn pins of the device. The resis-
tor is to be selected from 2 to 20 (). Separate input for Vin as shown in an application circuit
(Fig. 3) may give a good result.

8) Digital output is delivered in complementary to make ease to interface in high speed operation.
A 50 Q termination at the endpoint of the wiring for both Di and Di is recommended for noise
suppression benefits.

9) Vrrs and Vasss pins can be used as a sense for precise adjustment of reference voltage. Fig. 4
shows the adjustment scheme.
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10) Internal current compensation circuit for the reference resistor is furnished in the device. This
circuit compensates input bias current of the comparators to maintain the linearity over wide
temperature range.

Vem, the mid - point of the reference resistor can be used as a trimming pin for more accurate
linearity as shown in Fig. 4.
VRT, VRe and Vemshould be bypassed to AGND with at least a 100 nF ceramic chip capacitor.

v+
100nF
iyl
VRT 64
1000 =
65 )
VRTS

VRm 2

2 gy
$ 10O0OnF

VRBS

% w\j:w f
e
CXA1076 AK/CXA1176AK

1000
_lao
VRB
==100nF
. 7
v_
Fig. 4

11) OR and OR output indicate that the input signal exceeds positive input range. MINV and LINV
are not effective to the polarity of OR and OR (Refer to the output format).

12) Pin 18 should be tied with AGND pins, not with system digital
GND. Small resistor (approx. 1 ohm) and inductance 0.22 pH
having small resistance are recommended to use between pin 17
and 18. See "Application Circuit".
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Fc max (MSPS)

lee (MA)

N (pA)

270

Fc (max) vs. Vee

CXA1076AK

250

Ta=25°C

240

230

220

210

-50 -55 -57
VEee (V)

lee vs. Vee

CXA1076AK

Ta=25°C

e

200

-47

200

-50 -55  -57
VEee (V)

Invs. Vin

CXA1076AK

180

160

Vee= - 5.2V

140

Ta=25°C —

120

100

80

60

40

20

-1 -2
Input DC Level (V)
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Fc max (MSPS)

lee (mA)

370
360
350
340
330
320
310
300
290
280

270

Fc (max) vs. Vee

CXA1176AK

Ta=25°C

-a7

400

200

-50 -55 -57
VEE (V)

lee vs. Vee

CXA1176AK

Ta=25°C

e

-47

-50 ~55 ~-57
VEeE (V)

Invs. Vin

CXA1176AK

Vee= - 5.2V

_"—_ﬁ——lq‘

Ta=25°C —

-1 -2
Input DC Level (V)
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Cinvs. Vin Cnvs. Vin
50 T T T T 50 T T T
CXA1Q76AK CXA1176AK
Vee= — 5.2V ~ Vee= — 5.2V
40 +——t t 4 + + +
Ta=25°C ° Ta=25°C
— 30 - 30
P s
z z
O 20 O 20
10 10
(o] .0
[¢] -1 -2 o} -1 -2
Input DC Level (V) Input DC Level (V)
Fc max vs. Tc Fc max vs. Tc
270 370
CXA1076AK CXA1176AK
Vee=— 5.2V Vee = — 5.2V
250 350
o 7
a ] a. s S
n —— 17 ]
2 2
X X
@ ©
€ £
Q (4]
w200 W 300
170 270
-25 o] 25 50 16 100 =25 o 25 50 75 100
Te (°C) Tc (°C)
leevs. Te levs. Te
400 400 T T T T
CXA1076AK CXA1176AK
Vee= — 5.2V Vee= — 5.2V
< <
£ £
= 300, = 300
i ] & ———
///J/ ///
200 200
-25 [o] 25 50 75 100 -25 (o] 25 50 75 100
Tc (°C) Tc (°C)
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Invs. Tc Invs. Te
230 ———— 230 ——————
CXA1076AK CXA1176AK
VEE= — 5.2V VeE= — 5.2V
200 200] \\
3 3 N
z 2
150 150 \
130 130
-25 ] 25 50 75 100 ~25 o] 25 50 75 100
Tc (°C) Tc (°C)
. Von, VoL vs. Tc 5 Vou, VoL vs. Tc
CXA1076AK CXA1176AK
VE:E=-I-5.:2V VEJ'E=-I—5.:2V
Re = 500 Re = 500
> S
£ £
g -1000>___ g -1000
I T
(=] (=]
> >
-2000 -2000
25 0 25 50 75 100 2 0 25 50 75 100
Tc (°C) Tc (°C)
OUTPUT level vs. Fin OUTPUT level vs. Fin
YT T T TTT IRRLLL LRI
5 T L1 &xA1076AK: = CXA1176AK
k] i Il | E
- o
s ° ° \\
ke :; \‘ 2 - \
5 3 3 3
8‘ -4 8_4 Cn— HzH
3~ Fc =200 MHzj 3 Fe=260 Mbiz
I IO T [ | iR
o1 1 10 100 1000 0.1 1 10 100 1000
Fin (MHz) Fin (MHz)
Vee= — 5.2V Ta=25°C Vin=FS Vee= ~ 5.2V Ta=25°C Vin=FS
Preliminary Preliminary
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Package Outline Unit: mm

68 pin LCC {Ceramic) 3.7g

215902 1.2 702

o r
ps -
+1 *Q"
m
3 3 9
o +H ©
(] o~ N
o
<4,
/. 3
0
4 3
+
o
015.85%%2 -
V)
Ol
Udioanaaguieneni
2] w
pr g
+ H .
[TellTe)
()]
127 .. 0.915%007 33
JUUUILILIL JUJULIULIL - R0.2
=} =
§ PIN NO.1 §/
5/ INDEX E
m] C
- =
- THHHREHNUHNEAEUHTE =
24 6+025

LCC-68C-01
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8-bit 20 MSPS Flash A/D Converter (TTL 1/O)

Description

The CXA1096M is an 8-bit 20 MSPS high
speed A/D converter IC. This IC is suitable for a . .
wide range of applications where A/D high speed 28pin SOP(Plastic)
operation is required.

Features

e Resolution 8-bit =1/2 LSB

® High speed operation 20MSPS

¢ Wide band analog input 8MHz (—3dB)

e Low input capacitance 30pF (Typ.)

® Low power consumption 390mW (Typ.) )

 1/0 level TTL ' Structure

® Two ways of power supply Bipolar silicon monolithic IC
(Single +5V or dual +5V/—5.2V)

¢ Sample and Hold amplifier not required _ Applications

¢ Binary or Two’s complement mode * Digital TV

¢ Over range output e High speed signal processing

Function
8-bit, 20MSPS flash A/D converter

Block Diagram '

OR

vee

Donp

LiNV

D3

" mENE

™ [ OUTPUT BUFFER j
AT T T T T T T 10

(Lgnm { LATCH I

88IT ENCODER J

F T ¥

6 BIT ENCODER
LATCH

= 1l
551
25 D) MINV
———— é_ JI © N.C.
cLx H 3) VM
ar Ve
Aano Aano
Vnrs b - Vres
vin

E89645-HP
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Absolute Maximum Ratings (Ta = 25°C)

o Supply voltage vce—~DGND "0to +6 Y,
VEE— AGND O to—6 \
AGND—DGND Oto +6 \
¢ Input voltage(analog) VIN VEE to AGND +0.3 Y
e Input voltage (reference) VRT, VRB, VRM VEE to AGND +0.3 \Y
} VRT — VRs | 25 \
e Input current (VRM) IVRM -3 to +3 mA
e Input voltage (digital) CLK, MINV, LINV DGND—0.5 to VcC v
e Storage temperature Tstg —585 to +150 °C
o Allowable power dissipation PD 0.83 w
Recommended Operating Conditions
¢ Supply voltage Vce, AGND 4.75t05.25 A%
(Single supply) DGND, VEE 0 v
(Dual supply) vce 4.75 t0 5.25 \Y
VEE -5.5 to —4.75 \
DGND, AGND 0 Y
o Reference input VRT AGND —0.1 to AGND +0.1 \'
VRB AGND —2.2 to AGND — 1.8 \'%
e Analog input VIN VRB to VRT
e Clock pulse width TPwW1 35 (Min.) ns
TPWO 10 (Min.) ns
® Operating temperature Topr —20to +75 °C
Pin Description and Equivalent Circuit
No. Symboj Voltage Equivalent circuit Description
8to 11 DO to D7 TTL Digital data output pin
2010 23 DO (LSB) to D7 (MSB)
R oR Over range output pin
12,18 DGND GND Digital GND.
Separated from AGND.
13,17 Vce 5V (Typ) Digital power supply
GND
14,15 Vee (Sing!f ;zpply) Analog power supply
(Dual supply)
Vee
%+ ) 4
1 Rt 3 Input pins for output
L (o] ee the
19 LINV T Y y input-Output Reference
v .| and Output Format)
o when open 1" is
D ono maintained.
Vee
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No. Symbol Voltage Equivalent circuit Description
vee .
% Yy !
w0 1%
@-1w-ie b
24 CLK TTL b 4 Clock input pin
% ¥
y
- D ano
Vet
5V (Typ.) |Reference voltage
25 VRT (Single supply) JAowo {Top)
27 VRTS Du a?gzplyl Reference voltage sense
(Top)
=
[
3V (Typ) ) g
4 VRe (Single supply) ®xaF - |Reference voltage
-2V (Typ) b {Bottom)
(Dual supply) £}
2 VR8s Aono—-2V Reference voltage sense
o {Bottom)
4V (Typ.} '"I Middle point of reference
5 v (Single supply) voltage can be used as
AM —1V (Typ) the compensation pin
(Dual supply) for linearity
( 5V (Typ) )
Single supply.
3,26 AGND GND Analog power supply
(Dual supply)
Analog input
1,28 ViN VRT to VRs Pin 1 and 28 should
be connected together.
Input pin for out;()Mut p():larity
inversion of D7 (MSB
7 Minv TTL when open 1" is
maintained.
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Input-Output Reference and Output Format

MINV 1 1 [¢] [o]
LINV 1 o] 1 o]
Vin |Step -
OR MSB LSB| OR MSB LSB| OR MSB LSB| OR MSB LSB
AGND 0 000 0 011 110 100 o 111 11
o (1t 000---00}{1 O11---11|1 100---00]1 111---11
T 1 000.--01|1 011---10|1 100---01}1 111---10
AGND (1271 011 111 000---00(1 111---11(1 100---00
—1v|128{1 100---00| 1 111 1171 000---00| 1 O11---11
25441 111---10[1 100---01 |1 011 10{1 000---01
AcnD (2661 111---11] 1 100---00[1 011 1111 000---00
=2V | e
1 1111111 100 1 011 1141
OR i
0 !
t
et
2] | eor
| ILE {LSB)
|
|
: -—' 1(.SB) Ideal
126W | 1
[
127 !
1
128 : L \
| Asl
|
|
| DLE = A-1 {LSB)
: . EOB.
! i
| i
1
254 | i
1 |
255 L —_
AGND AcND— 1V AGND— 2V
VRT  VRTS VRM VRes Vre
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Electrical Characteristics

Vcc = +5V, DGND = OV, AGND = +5V, VEE = 0V,

(Single supply) VRT = +5V, VRB = +3V, Ta = 256°C
Item Symbol Test condition Min. Typ. Max. Unit
. . VIN = 5 to 3V
Maximum conversion rate Fc FIN = Fora — 1 kHz 20 MSPS
Supply current lcc + lee 56 71 91 mA
Reference pin current IREF 1 15 18 mA
Analog input bandwidth BW 8 MHz
Analog input capacitance CiN VIN = 4V + 0.07Vms 30 35 pF
Analog input bias current IN VIN = 4V 15 50 110 pA
Reference resistance (VRT to VRs) RREF 130 Q
VRT Eor 8 13 19 mV
Offset voltage
VR8s Eos (o] 5 1" mV
VIH 2.0 v
Digital input voltage
ViL 0.8 v
fiH VH = 2.7V (o] -100 | —150 pA
Digital input current Vee = Max.
i ViL = 0.5V -0.1 | -0.32| -0.5 mA
VoH loH = —500uA 2.7 3.4 v
Digital output voltage vee = Min.
VoL loo = 3mA 0.5 \
TotH 15 19 22 ns
Output data delay LOAD 1
ToHL 22 27 31 ns
Non linearity EL +1/2 LS8
Fc = 20 MSPS
Differential non linearity Eb Vin = 5 to 3V 172 LsB
Differential gain error DG 1.5 %
NTSC 40 IRE mod. ramp,
Differential phase error DP Fc = 14.3 MSPS 0.5 deg.
Aperture jitter Ear 30 ps
Sampling delay tds 5 7 9 ns
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Electrical Characteristics vce = +5V, DGND = OV, AGND = 0V, VEE = -5V,
(Dual supply) VRT = OV, VRB = —2V, Ta = 25°C
Item Symbol Test condition Min. Typ. Max. Unit
. . VIN = Oto =2V
Maximum conversion rate Fc FiN = Foa — 1 kHz 20 MSPS
Icc 7 10 14 mA
Supply current
leg 50 62 78 mA
Reference pin current IREF 11 15 18 mA
Analog input bandwidth BW 8 MHz
Analog input capacitance CiN VIN = =1V + 0.07Vms 30 35 pF
Analog input bias current lin ViN = =1V 15 50 110 #A
Reference resistance (VRT to VRs) RREF 130 Q
VRT Eot 8 13 19 mV
Offset voltage
VRB Eos 0 5 11 mV
VIH 2.0 \
Digital input voltage
ViL 0.8 \
IiH VIH = 2.7V (o] -100 -150 7.
Digital input current Vce = Max.
I ViL = 0.5V -0.1 -0.32| -05 mA
VoH loH = —500uA 2.7 3.4 v
Digital output voltage Vee = Min.
VoL loL = 3mA 0.5 A
Toux 15 19 22 ns
Output data delay LOAD 1
ToHL 22 27 31 ns
. Non linearity EvL +1/2 LSB
Fc = 20 MSPS
Differential non linearity Ep Vin = 0to -2V +1/2 LSB
Differential gain error DG 1.5 %
NTSC 40 IRE mod. ramp,
Differential phase error DP Fc = 14.3 MSPS 0.5 deg.
Aperture jitter EaP 30 ps
Sampling delay tds 5 7 9 ns
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Electrical Characteristics Test Circuit

.
= | s2:0NifB<A
| Non linearity o
| Differential non linearity [ Test circuit
|
]
'

+’_—,L %s'

-V
!
A<B A>B
Comparator
vin | put 8 B 8
cxnooem[——"1 ¢ X [P
Al B1
—] AO Bo
‘bll ‘.1"
) 000--00
DVM 84 o
CLK (20MHz) Ao—t0
Controller
Aanp -
E rror rot:
Fe .
T-lkl-u .
$6. cx202028.1 HPF Counter
Aowo -2V
1
! vin 8 TTL 8 10bit
53 7 { ! /A
100 40RE e Ect 620 :
pse | | 7] vecir
cCope
Source ¥ BURST P
o
“40T svne -Aowo-2V 0G.
o.P.
s.6. N e
cw [Fc
v EcL

Maximum conversion rate
Differential gain error Test circuit
Differential phase error
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Single supply

Dual supply

+Sv

Note) VIN pin is connected to VRT pin for ICC and IEE measurement.

Supply current

Analog input bias current ; Test circuit
Reference pin current

+5V
Amp
osc 1 2KQ
¢: Vari-
able To
Vin
sooem|—32 Logic Output
f I e 7 Analizer Pin
CLK
-—.I >—J 1024
oscz Somples 15pF 152076
TTL
buffer
Oscillo
Scope
LOAD1 Test Load for Output data delay
Aperture jitter

Sampling delay } Test circuit
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Vee Min. Vec Min.
Vce Vee
DS S— M oo ——— '~
Vin Lo Vin LI
AGND-2V O {vpe AgND-2V O VRS
o ——cax + . ——{cLk _
Vo - MINV v =
Open { Min v J: .= by on L=
] = )
S o
Test circuit of digital output voltage (DO to D7, OR)
Vce Max. Vee Max.
Vee Vee
LLR 00 f——— A 0o f——
Vin : Open ViL : F— ¢ Open
[y o7}
DGND DenD
Test circuit of digital input current (CLK, MINV, LINV)
Timing Chart
N+1
. N "0\_ N+2
Analog input P —/
ViN —= tds 1
te— TPw1 Tewo —f ;
/_—"—\——/ /
I
]

Clock CLK —/1
Data output
DOto D7

e
N—1 1.4V N /\ N+1
1
I
i
1
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Application Circuit (Single supply)

+3viA)

Analog input

E!;l Ivou

o8 2scl2408
10 |
1

ot
Z %Re W
600 4
s
=R6
Fsio

C4
»

VR3
1K

<R17
’g 4742 300

R4S
3903
2|
LR 25C63:
24 Q2
: +5V
cs Tl
+12v ; ? W
c9
001
k L ate -12v
D1 s
6V T 15K
VR4 2,
500 3
Cc18
0.01x
SR16
> 2.7K
]
v - ~-12v

+5viD)

CLKIN

+3viD)

R33
10K

+35viD}

R32
10K

LINV

IC1  : 748374 or 74ALS374

7418374 is also available
for 15 MSPS or less conversion rate.

A2 : LM301orLM308
6 : Analog GND
W Digital GND
* : Ceramic Chip capacitor 0.01uF
W Tobe selected

Q1 :2SC2408 or 2N5836
Q2 :2SC632A or 2N2222A
Q3  :2SA705 or 2N2907A

MINV o

+5Ve———0
AG !
DG l;

+12V «————0
-12V +———0

CANOS

W9601LVYXD




Application Circuit (Dual supply)

rizv

[

Analog input
Oto -2V

Dt
ev

RE
3.9x 7

-12v

T v

+3v(D)

+3V(D)
R33
10K
oND
©
+3V(0)
[ -svu)*" ""“V 0
M.
icC1 : 74S374 or 74ALS374
74L8374 is also available
for 15 MSPS or less conversion rate. +5Ve——0
A2 LM301orLM308 b
o a6 |
: Analog GND
nalog 06 l
7”' : Digital GND sv .
- -——O
* : Ceramic Chip capacitor 0.01,F Ve ok
W4 To be selected -12Ve——0
Q1 :2SC2408 or 2N5836
Q2 :2SA705 or 2N2907A

CANOS

W9601 VXD
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Notes on Application

1. Each of DGND pins (12, 18) and each of Vcc Pins (13, 17) are divided in internal circuit. All of the
pins should be connected to respective PCB patterns.

2. Layout of the analog and digital sections should be separated to reduce noise effect.
VEE pins to AGND and VccC pins to DGND should be bypassed as closely as possible by means of
1uF and 0.01uF capacitors.
For the 0.01uF, a ceramic chip capacitor should be used.

3. The input capacitance of the analog input is much smaller than that of the Flash Type A/D conver-
ters in use so far. It is necessary to use an amplifier with sufficient band width and driving power.
Pins VIN (1, 28) are divided in it, so they should be connected together. When driving with a low
output impedance amplifier, parasitic oscillation may occur. This can be prevented by introducing
between the amplifier output and A/D input a small resistance of 2 to 10 with smaller induc-
tance, in series. And, that also each VIN pins are divided with small resistances (shown in the Appli-
cation Circuit) is effective.

The amplifier output and A/D input should be connected as closely as possible.

4. Voltage between VRT to VRB is equivalent to the dynamic range of the analog input. VRB pin
should be bypassed to AGND by means of 1uF and 0.01uF capacitors.
Through bypassing VRM pin with a 0.01uF capacitor to AGND, characteristics at high frequency
become more balanced. Also, VRM pin can be used as a trimming pin for more precise linearity
compensation.

5. CLK line should be wired in short distance and that should be separated from the other section to
reduce the inductive.

6. Analog input signal is sampled at the positive going edge of the CLK, and a corresponding digital
data appears to the output parts at the negative going edge with a short delay time (TDLH, TDHL).
If digital data will be latched externally, it should be latched at the negative going edge. (See the
Timing Chart)

7.1t is recommended to connect free pins to AGND for prevention of noise effect.

FFT data

Fs= 20.480(MHz) File 1.268(MHz)

1824 Point FFT
8l Atn | ~ -.43 (dB)
SNR | = 46.26 (dB)
% Eff Bit= 7.39(bit)

1o

MHz) 1e.e
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FC max vs. Ambient temperature CIN vs. VIN-Input DC level
40 T 50
Vee= +5V
VEE= - BV
30 40
)
&
2 b z
x 20 — = 30 —
© z
£ (5)
(8]
w
10 20
0 10
-25 o 25 50 75 0 -1 -2
Ta - Ambient temperature (°C) VIN - Input DC Level (V)
Icc vs. Ambient temperature IEE vs. Ambient temperature
20 v -100 .
Vce= +5V Vee= +5V
Veg= ~ BV Veg= -5V
15 : -80
z — <
E e E _e0
") o] i
8 W
5 -40
-20
-25 0 25 50 75 -25 0 25 50 75
Ta - Ambient temperature (°C) Ta - Ambient temperature (°C)
TDLH, TDHL vs. Ambient temperature tds vs. Ambient temperature
40 20
Vee= +5V Vee= +5V
Vee= -5V Vee= -5V
30 TDHL 15
g =t | et "
- @
5 20 e —— = 10
< " | ToLw s
-
=
10 5
0 0
-25 s} 25 50 75 -25 0 25 50 75
Ta - Ambient temperature (°C) Ta - Ambient temperature (°C)

—93 —



SONY:. . CXA1096M

SNR vs. FIN Effective bit vs. FIN
ViN=Fs Vee= +5V ViIN=Fs VEE= + 5V
50 VEe =2g°5é/ - 8 VEE = — 5(\:l -
Ta= Ta=25°
\ ) 7 \\
a \ X \
g 40 a 6 \
i 4 Fc =20MHz
z s 8
n Fc = 20MHz ]
30 e 4
w
20 2
0 5 1 0 5 10
FIN (MHz) FiN (MHz)

Package Outline Unit : mm

28pin SOP(Plastic) 375mil 0.6g

188184 23184s
28 15
AARAARAARARAARAR - 1015 ]
|3 01185
°3 g
O ) H
REEEE T — 4
04504 127 0452885
[ \
{@lz0.1 210

SOP-28P-L02
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8-bit 20 MSPS Flash A/D Converter (TTL 1/0)

Evaluation Board Available — CXA1096PPCB

Description

CXA1096P is an 8-bit 20 MSPS high
speed A/D converter IC. This IC is suitable for a
wide range of applications where A/D high speed
operation is required.

28pin DIP(Plastic)

Features

o Resolution 8-bit ==1/2 LSB

® High speed operation 20MSPS

¢ Wide band analog input 8MHz (—3dB)

® Low input capacitance 30pF (Typ.)

® Low power consumption 390mW (Typ.)

® 1/0 level TTL Structure

e Two ways of power supply : Bipolar silicon monolithic IC
(Single +5V or dual +5V/—5.2V)

e Sample and Hold amplifier not required Applications

® Binary or Two's complement mode ® Digital TV

® Pin replacable with TDC1048 (TRW)

Main difference from CXA1296P

is that digital output is syn-
chronized with the falling edge
of clock, instead of rising edge.
Block Diagram

® High speed signal processing

_T ~ —
. L_
H
e ||, B
w
s |+ 8 1 e
ozxlel 8 Iy
20 S l 1w
we w T H
e = 2 s
@ o o 3—-;
o |¢f| @ 3
——8
-+ j[ ' -
6
— LJ

E89646-HP
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Absolute Maximum Ratings (Ta = 26°C)

® Supply voltage Vce—DGND Oto +6
VEE—AGND Oto —6
AGND—DGND Oto +6
® input voltage(analog) VIN VEE to AGND +0.3
* Input voltage {reference) " VRT, VRB, VRM VEEto AGND +0.3
| VRT — VrB 25
® Input current (VRM) IVRM —3to +3
® Input voltage (digital) CLK,MINV,LINV  DGND—0.5to Vcce
e Storage temperature Tstg -~55t0 +150
¢ Allowable power dissipation Po 1.48
Recommended Operating Conditions
¢ Supply voltage vce, AGND 4.751t05.25
(Single supply) DGND, VEE 0
(Dual supply} vece 4.75t05.25
VEE —5.5t0 —4.75
DGND, AGND 0
o Reference input VRT AGND —0.1 to AGND +0.1
VRB AGND —2.2t0 AGND — 1.8
® Analog input VIN VRBto VRT
® Clock pulse width TPW1 35 (Min.)
TPWO 10 (Min.)
® Operating temperature Topr —20to +75
Package Outline Unit : mm
28pin DIP(Plastic) 600mil 4.2g
23
378184 Yo
o,
(=)
28 15
LOoanooanpannononn
<59 0°~15°
® o] &3
1 4
254
z|3s
x|+
0 ©f
O =T,
]
05 204 3
12 %015 o

— 96—
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Pin Description and Equivalent Circuit

No. Symbol Voltage Equivalent circuit Description
vee
ALY
- x
D@ | .
1to 4 DOtoD7| TTL — Digital data output pin
13t0 16 by @ w DO (LSB) to D7 (MSB)
Dowo
vee
Digital GND.
511 Danp GND Separated from AGND.
6,10 Vce 5V (Typ) Digital power supply
.GND
789 Vee (Smg:jevsupply) Analog power supply
(Dual supply)
Input pins for output polarity
inversion of DO (LSB) to D6
12 LINV TTL (See the Output Coding)
when open “1” is
maintained.
vee _
y ¥ E
K o 'OKE i
17) wW-i¢ )
17 CLK TTL ) 4 Clock input pin
7§ L 2
b 4
Deono
—V!!
5V (Typ.) Ao o Reference voltage
(Single supply) {Upper level)
18 VRT GND
{Dual supply)
Q.
5.6kQ §
3V (Typ) KD Saith < Reference voltage
(Single supply) L g (Lower level)
26 VR8 -2V (Typ) 3]
(Dual supply) 001px
AGND —2V | 001
o it
4V (Typ.) 1 J:l Middle point of reference
27 Vem | (Single supply) . I I J’ voltage can be used as
~1V (Typ) the compensation pin
{Dual supply) for linearity
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No. Symbol Voltage ' Equivalent circuit Description
5V (Typ)
19,25 AGND (Slgg‘len supply) Analog power supply
(Dual supply)
A GND
r Y
21,23 VIN VRT to VRB vr Analog input
Pin 21 and 23 should
?k be connected together.
JUL
VEE
vee
) 4
28 " T ‘F 160 Z 0K ¥ Input pin for output polarity
. INV m W< f inversion of D7 (MSB)
A 4 when open “1" is
vy Y maintained.
A 4
Dewno
vee
Output Coding
MINV 0 0 1 1
LINV 0 1 0 1
AGND 111...11¢4100...00f011...11]000...00
111...10|/100...01J011...10}3000...01
Vi . 1t00...00(111...11[000...00]011...11
011...114000...00(f111...11]100...00
. 000...017011..,.103100...01{111:..10 .
1 . V]H, VOH
AGND-2V | 00O0...00|O0O11...127100...00¢111...11 .
0 . VlLy VOL
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Electrical Characteristics

Vvce = +5V, DGND = OV, AGND = +5V, VEE = 0V,

(Single supply) VRT = +5V, VRB = +3V, Ta = 25°C
Item Symbol Test condition _ Min, Typ. Max. Unit
. . VIN = 5 to 3V
Maximum conversion rate Fc FIN = Fcie — 1 kHz 20 MSPS
Supply current lcc + lee 56 7" 91 mA
Reference pin current IREF 11 15 18 mA
Analog input bandwidth BW 8 MHz
Analog input capacitance CiN VIN = 4V + 0.07Vms 30 35 pF
Analog input bias current N VIN = 4V 15 50 110 pA
Reference resistance (VRT to VRs) RREF 130 Q
VRT Eor 8 13 19 mV
Offset voltage
VRB Eos [o] 5 1 mV
ViH 2.0 \
Digital input voltage
ViL 0.8 \
(0] ViH = 2.7V (o] -100 | —150 pA
Digital input current Vece = Max
lie ViL = 0.5V -0.1 -032 | -05 mA
VoH lon = —500pA 2.7 3.4 A\
Digital output voltage Vee = Min.
VoL lo. = 3mA 0.5 \"
ToLH 15 19 22 ns
Output data delay LOAD 1
TDHL 22 27 31 ns
Non linearity EL C‘I:N = 25? t":sar\,/s +1/2 LSB
Differential non linearity Ep Fc = 20 MSPS *1/2 LSB
Differential gain error DG 1.5 %
NTSC 40 IRE mod. ramp,
Differential phase error oP Fc = 14.3 MSPS 0.5 deg.
Aperture jitter Eap 30 ps
Sampling delay tds 5 7 9 ns
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Electrical Characteristics vce = +5V, DGND = 0V, AGND = 0V, VEE = -5V,
{Dual supply) VRT = OV, VRB = -2V, Ta = 25°C
Item Symbol Test condition Min. Typ. Max. Unit
. . VIN = Oto —2V
Maximum conversion rate Fc FiN = Fca — 1 KHz 20 MSPS
lcc 7 10 14 mA
Supply current
lee 50 62 78 mA
Reference pin current IReF 1 15 18 mA
Analog input bandwidth BW 8 MHz
Analog input capacitance CIN ‘Vm = —1V + 0.07Vms 30 35 pF
Analog input bias current fine VIN = =1V 15 50 110 wA
Reference resistance {VRT to VRs) RREF 130 Q
VRt Eot 8 13 19 mvV
Offset voitage
VRs Eoe (/] 5 1 mV
ViH 2.0 "
Digital input voltage
Vi 0.8 v
hH ViH = 2.7V (¢} -100 { -150 pA
Digital input current Ve = Max. -
I VL= 0.5V -0.1 -0.32| -05 mA
VoH loH = —500pA 2.7 3.4 \
Digital output voltage Vee = Min.
Vou fo. = 3mA 0.5 v
TotH 15 19 22 ns
Output data delay LOAD 1
Tone 22 27 31 ns
Non linearity B | Fo o 20MSPS +12 | LsB
Differential non linearity Ep Fc = 20 MSPS +1/2 LS8
Differential gain error DG 1.5 %
NTSC 40 IRE mod. ramp,
Differential phase error DP Fc = 14.3 MSPS 0.5 deg.
Aperture jitter Ear 30 ps
Sampling delay tds 5 7 9 ns
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Electrical Characteristics Test Circuit
%w
S2
7 S1:ONif A<B
: S2: ONif B<A
+ S Non linearity .
l 1ol Differential non linearity [ Test circuit
(]
-v |
L
A<B A>B
Comparator
Vi ] our L8t ¥ |2 1Butter
CXA1096F A B
- AO Bo -
0 "
o 000--00
ovM] cik 2oMH) B b0
Controller
Aewp
Error rate
Lo
$G. — CX20202A-~1 WPF >
Aswo -2v
! w]cxal o
> 1096P |—#
100 - AgND
grse | | ] s, Vet
Source ¢ BURST Scope
0
—40%  gSvne -Aeno-2v DG.
O.P.
sG. N TrTL
[ Vv
€CL
Maximum conversion rate
Differential gain error Test circuit
Differential phase error
Single supply Dual supply
+5v v +5v
Iee e wer A)lec 1ngr
+3V \‘j -2v
’ 4 @ 4 ,'é 1w
@
k. S
Supply current l
. . Note) VIN pin is connected to VRT
Analog input bias current ircui .
9 Inpu’ Test circuit pin for Icc and |EE measurement.
Reference pin current
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+5V
Amp
osc 1 ——D— 20
@: V:Iri-
able To
Vi CXA | g Logic Output
M 1096P [~/ Analizer Pin
cLK
1024
oscz D Somples 15pF 1S2076
TTL
buffer
Oscillo
Scope
LOAD1 Test Load for Output data delay
Aperture jitter o
Sampling delay Test circuit
Vee Min. Vee Min.
Vee Vee
Vi A GND VRT
om0 O——p———var o o——p——um tow
AGND-2V O dvpe AGND-2VO———————J VRB
L —cLK + . ——fcLk _
[MIN v VoL = MINV Vou —_
Open {_—Ug v ’L - l LINDV b=
GND GND
” ” »

Test circuit of digital output voltage (DO to D7)

Vee Max. Vee Max.
Vee Vee
o 0o p—— Jn po p——
ViIH ——— . ¢ Open ViL : p—— 1 Open
b7 | 07
DGND Deno
Test circuit of digital input current (CLK, MINV, LINV)
Timing Chart
N N+1 Naa
Analog input A \—/
ViN —= '
1
|
/———\'\—/ —
Clock CLK ._/ :
1
1
Data output 1
DOt D7 - 1.4V N N N+
i ToLH— H
[ Tonv ,
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Application Circuit (Single supply)

+12v
[]
+5V(A) +5V(D)
Q
2R T CLKIN
o o TR < =
5 L'c7
oo1 I'Ou r
2RI12 Ti ] R4 l
(Vp-p} 213K K CLK OuT
= . Rz..IK 4 2sC|2408 15)D1 D2(14) -0
W\ R3
%g} Ry o1 d6)ooiser D313 OQutpur Control
R3 3 SK [+, R6 AL
- ()
600 ;'; 17)CLK LINV| Izc15 +5VID)
5
1 Deno(1t
‘égo g“:" 525“0‘95 R8 -4 9 R33
or HAI- 510 19)AcM0  vee (10 10K
c3 fl_ ca el e, O vee (5
0.01y * RI1O0 €.
2 (LSB) DO
¢ v B vee (8 o
5;:)13 RN N.C. 8 VEE (7, el
3 ) & Q
{ ViIN P Vee(6 —;=* S?
.C. eno (S 2
N.C )} o g
0
c; n aGwo D4 5
f VRS VR8s Ds(3
2_"0 VRM D62
(MS8)
T | w27 s8) o7
Q1:28C2408 c12
or —12v 0.01p
2N5836 iav v
Q2:25C632A A3z v _ LINV
or 3 10K
2N2222A E3 | MINY
Q3:28A705
or 25c632)A
2N2907A in iIc1 . 745374 or 74ALS374
cw 74LS374 is also available
- A .; ? ' for 15 MSPS or less conversion rate. +5Ve————0
0.01x
g\',} Fme i A2 : LM3010rLM308 e (L—dv
i ¥ . Analog GND L_O
- DG
* : Digital GND
+12Ve—m0
* : Ceramic Chip capacitor 0.01uF
-12Ve——+——0
W Tobe selected

ANOS

d960LVYXD
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Application Circuit (Dual supply)

+12v
+5V(D)
q Q
2 Eiggo % CLKIN
c1 [Fit cs M
qmyl.g" 2P Ilo»
1 By
11Vp-p) 2 Raw2K
Vi CLK OUT
N Ri.'."‘ ANl R3 25¢[2408 1901 p2(4)
10
Al a1 a1 i6)po(Lse) D3(13 Output Controf
R3 lOKs L6 2Re " Dok LNV
- R7 - +5V(D)
VR1. p; 3 igvar  Dowo(i iy
2K HA1-2540 2R8 R33
[ orHA-S195 F360 19)acno  Vee (10 10K
c3 Lt fca Ci3
0.01p p RI0 NC. O VEE (9
;g 2 x A (LSB) DO
+MWH2)vin B vee (B ©
| [o} o
iETZSK ryr @ne. g vee 7 Q
W ViIN g Vee (6 o)
X % =
NC. . Deno(S <3
cie §
[Lineotity] Aewo D44 =
vre  0s(3
o 1R
2],0 = VR DE(2
"i D7
v INV_ msgi (]
Q1: 282408 o o g}ZI
—12v .01
or
2N5836 v
) +12v -]
Q2 25A705 Q R32  -5VIA) LWV,s
or 10K
2N2907A MINV
IC1 : 748374 or 74ALS374
74L8374 is also available
for 15 MSPS or less conversion rate. +5Ve——o0
A2 : LM301 or LM308
6 AG
: Analog GND "L
* 06
: Digital GND sv
Q TN
_ x - .
12v Ceramic Chip capacitor 0.01uF +i2v o
W4 To be selected -12Ve———0

CANOS

d9601W¥XD
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Notes on Application

1. Each of DGND pins (5, 11) and each of VcC Pins (6, 10) are divided in internal circuit. All of the
pins should be connected to respective PCB patterns.

2. Layout of the analog and digital sections should be separated to reduce noise effect.
VEE pins to AGND and VccC pins to DGND should be bypassed as closely as possible by means of
1uF and 0.01uF capacitors.
For the 0.01uF, a ceramic chip capacitor should be used.

3. The input capacitance of the analog input is much smaller than that of the Flash Type A/D conver-
ters in use so far. It is necessary to use an amplifier with sufficient band width and driving power.
Pins VIN (21, 23) are divided in it, so they should be connected together. When driving with a low
output impedance amplifier, parasitic oscillation may occur. This can be prevented by introducing
between the amplifier output and A/D input a small resistance of 2 to 10Q with smaller induc-
tance, in series. And, that also each VIN pins are divided with small resistances (shown in the Appli-
cation Circuit) is effective.

The amplifier output and A/D input should be connected as closely as possible.

4. Voltage between VRT to VRB is equivalent to the dynamic range of the analog input. VRB pin
should be bypassed to AGND by means of 1uF and 0.01uF capacitors.
Through bypassing VRM pin with a 0.01uF capacitor to AGND, characteristics at high frequency
become more balanced. Also, VRM pin can be used as a trimming pin for more precise linearity
compensation.

5. CLK line should be wired in short distance and that should be separated from the other section to
reduce the inductive.

6. Analog input signal is sampled at the positive going edge of the CLK, and a corresponding digital
data appears to the output parts at the negative going edge with a short delay time (TDLH, TDHL).
If digital data will be latched extemnally, it should be latched at the negative going edge. (See the
Timing Chart)

7. It is recommended to connect free pins to AGND for prevention of noise effect.

FFT Data

Fs= 20.488(MHz) Fia= 1.268¢(MHz)

1824 Paint FFT

@ | Rin = =.43 dB)
SNR = 46.26 (dB)

[ Eff Bte= 7.39Chit)

—e |
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Ta - Ambient temperature (°C)
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Ta - Ambient temperature (°C)

CXA1096P
FC max vs. Ambient temperature CIN vs. VIN - Input DC level
40 | 50
Vee= +5V
VEe= -5V
- 30 40
7
&
\ Frad
s Tl s
x 20 = 30
@ ! £
€ O
(3]
'8
10 20
o]
10
-25 0 25 50 75 o oy P
Ta - Ambient temperature (°C) VIN - Input DC Level (V)
Icc vs. Ambient temperature IEE vs. Ambient temperature
20 -100
Vce = +5V Vee = + 5V
Vee= -5V Vee= -5V
15 -80
2 ‘<~ i—\,\‘
£ 10 E -e0 e
Q w
Q w
5 ~-40
0 -20
-25 0 25 50 75 -25 0 25 50 75
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CXA1096P
TDLH, TDHL vs. Ambient temperature tds vs. Ambient temperature
40 T 20 ey
cCc=
Vee= +5V il
VeE= - BV Vee= -5V
30 TOHL 15
— I——
z g
o 20 SR 10
| o N %
T TOLH At —
-
(=] e
F oo 5
0 0
-25 ) 25 50 75 -25 o 25 50 78
Ta - Ambient temperature (°C) Ta - Ambient temperature (°C)
SNR vs. FIN Effective bit vs. FIN
= _ Vee = + 5V
sof ViN=Fs vees eV 8 i Ve et
Ta=256°C ~_ =
\ 7 a—
%, 40 \ E . \\
« 2 . Fo = 20MHz
5 Fc= 20MHz g
30 = 4
w
3
20 2
0 5 10 0 5 10
FiN (MHz) FiN (MHz)
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CXA1296P

8-bit 20 MSPS Flash A/D Converter (TTL I/O)

Evaluation Board Available —— CXA1296P PCB

Description

CXA1296P is an 8-bit 20 MSPS high speed
A/D converter IC. This IC is suitable for a wide
range of applications where A/D high speed
operation is required.

Features )

* Resolution 8-bit +1/2 LSB
¢ High speed operation 20MSPS

* Wide band analog input 8MHz (- 3dB)
* Low input capacitance 30pF (Typ.)

* Low power consumption 400mW (Typ.)
® |/O level TTL

* Two ways of power supply

(Single +5V or dual +5V/~5.2V)

Sample and Hold amplifier not required

e Binary or Two’s complement mode

* Pin replaceable with TDC1048 (TRW)

Main difference from CXA1096P

is that digital output is syn-
chronized with the rising edge

of clock, instead of falling edge.

Block Diagram

28pin DIP (Plastic)

Structure
Bipolar silicon monolithic I1C

Applications
* Digital TV
* High speed signal processing

=

6 BIT ENCODER
LATCH

=

8 BIT ENCODER

!

J

L
—J
@

i

I

L

LATCH
OUTPUT LATCH & BUFFER

I
L
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SONYs CXA1296P

Absolute Maximum Ratings (Ta = 25°C)

* Supply voltage Vcc—DGND Oto +6 \'
VEE—AGND Oto —6 v
AGND—DGND Oto +6 \%
* Input voltage (analog) VIN VEE to AGND +0.3 \';
¢ |nput voltage (reference) VRT, VRB, VRM VEE to AGND +0.3 v
| VRT — VRB | 2.5 \
* |nput current (VRM) IVRM -3to +3 mA
* Input voltage (digital) CLK, MINV, LINV DGND - 0.5 to Vcc \Y%
e Storage temperature Tstg -65to +150 °C
* Allowable power dissipation PD 1.48 w
Recommended Operating Conditions
® Supply voltage Vcc, AGND 4.75 to 5.25 \
(Single supply) DGND, VEE 0 \
{Dual supply) Vee 4.75 to 5.25 \Y%
VEE -5.6t0 —4.75 \%
DGND, AGND (0] \%
* Reference input VRT AGND —0.1 to AGND +0.1 \'
VRB AGND —2.2 to AGND — 1.8 Y
¢ Analog input VIN VRB to VRT
e Clock pulse width TPW1 35 (Min.) ns
Tewo 10 (Min.) ns
® QOperating temperature Topr ~20to +75 °C
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Pin Description and Equivalent Circuit

No. Symbol Voltage Equivalent circuit Description
vee
300
- x
1t0 4 DO to D7 T . @ ""@ Digital data output pin
13to 16 y Y ¥ @ ,\, DO (LSB) to D7 (MSB)
—_ ULl
vee
Digital GND.
51 Dano GND Separated from AGND.
6, 10 Vece 5V (Typ.) Digital power supply
GND
7,8 9 VEE (s'nglf ;\‘;pply) Analog power supply
(Dual supply)
Vee
LY |
30K Input pins for output
@ T polarity inversion of DO
12 LINV TTL 16 A (LSB) to D6 (See the
3 y Output Coding) when
L open ‘‘1’’ is maintained.
_{Dewno
Ver
vee . .
£ j 7
10KZ
@—wie -
17 CLK TTL | Y Clock input pin
’ ¥ h 4
Yy
4 D 6ND
VEE
AGND
5V ({Typ.) o ’ ?-
(Single supply) 25 Reference voltage
18 VA GND ver ,G 3 {Upper level)
(Dual supply)
I a
3V (Typ.) J seKka v J §
26 VRS (Single supply) KA S\ ""\ E Reference voltage
-2V (Typ. L level
ok s(ug‘g)';) > {Lower level)
] (&3
0.0== :
4V (Typ.) AGND—2V 0.0y Y- Middle point of reference '
27 VAM (Single supply) o voltage can be used as
-1V (Typ.) ll the compensation pin for
{Dual supply) Y] linearity.
o
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No. Symbol Voltage Equivalent circuit Description
5V (Typ.)
19, 25 AGND (Slnglg;;pply) Analog power supply

(Dual supply)

A GND
@' Analog input
21,23 VIN VRT to VA8 vr Pin 21 and 23 should be
connected together.
JuL
VEE

¥ Input pin for output
polarity inversion of D7

28 Minv TTL

4 (MSB) when open “1" is
y maintained.
r
_D.lD
VEE
Output Coding
MINV 0 0 1 1
LINV 0 1 0 1
AGND 111 ... 1 100 ... 00 011 ... 11 000 ... 00
111 ... 10 100 ... O1 011 ... 10 000 ... 01
' 100...00 | 111...11 | 000...00 | 011...11
011 ... 11 000 ... 00 1M1 ... 1 100 ... 00
. 000 ... 01 011.'..10 100 ... O1 111 ... 10
AGND-2v 000 ... 00 011 ... 1 100 ... 00 111 ... 11 1: ViIH, VOH
0: Vi, VoL
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CXA1296P

Electrical Characteristics
(Single supply)

Vcc = +5V, DGND = 0V, AGND = +5V, VEE = 0V,
VRT = +5V, VR = +3V, Ta = 25°C

Item Symbol Test condition Min, Typ. Max. Unit
. . VIN = 6 to 3V
Maximum conversion rate Fc FIN = Foia — 1 kHz 20 MSPS
Supply current lcc + lee 56 74 93 mA
Reference pin current |Rer 12 16 20 mA
Analog input bandwidth BwW 8 MH2
Analog input capacitance Cin VIN = 4V + 0.07Vrms 30 35 pF
Analog input bias current N VIN = 4V 15 50 115 #A
Reference resistance (VRT to VRs) RREF 125 Q
VRT Eor 8 13 19 mV
Offset voltage
VRB Eos (o] 5 1 mV
ViH 2.0 v
Digital input voltage
Vi 0.8 \
] ViH = 2,7V (4] -100 | =180 nA
Digital input current Vcec = Max.
[N ViL = 0.5V ] -0.32 | -0.5 mA
VoH loH = ~500pA 2.7 3.4 v
Digital output voltage Vce = Min.
VoL foL = 3mA 0.5 \"
ToLH 14 18 24 ns
Output data delay LOAD 1
ToHL 21 27 34 ns
i ; Fc = 20 MSPS
Non linearity EL VI = 5 to 3V +1/2 LSB
Differential non linearity Eo +1/2 LSB
Differential gain error DG 1.5 %
NTSC 40 IRE mod. ramp,
Differential phase error DP Fc = 14.3 MSPS 0.5 deg.
Aperture jitter Ear 30 ps
Sampling delay tds 6 8 11 ns
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Electrical Characteristics vce = +5V, DGND = OV, AGND = OV, VEE = -5V,
(Dual supply) VRT = 0V, VRB = —2V, Ta = 25°C
Item Symbol Test condition Min. Typ. Max. Unit
. . ViN = Oto -2V
Maximum conversion rate Fc FIN = Fcia — 1 kHz 20 MSPS
lcc 7 10 14 mA
Supply current
lee . 50 65 80 mA
Reference pin current IRerF 12 16 20 mA
Analog input bandwidth BW 8 MHz
Analog input capacitance CIN VIN = =1V + 0.07Vrms 30 35 pF
Analog input bias current Iin ViN = =1V 15 50 115 pA
Reference resistance (VRT to VRs) RREF 125 Q
VRT Eot 8 13 19 mV
Offset voltage
Vrs Eos (o] 5 11 mV
VIH 2.0 v
Digital input voltage
ViL 0.8 \%
IH ViH = 2.7V (o] -100 | ~150 uA
Digital input current Vce = Max.
e Vit = 0.5V (o] -0.32| ~0.5 mA
VoH IoH = —500pA 2.7 3.4 Y
Digital output voltage Vce = Min.
VoL lo. = 3mA 0.5 v
ToLH 14 18 24 ns
Output data delay LOAD 1
ToHL 21 27 34 ns
" . Fc = 20 MSPS
Non linearity EL VIN = O to =2V +1/2 LSB
Differential non linearity Ep *1/2 LS8
Differential gain error DG 1.5 %
NTSC 40 IRE mod. ramp,
Differential phase error DP Fc = 14.3 MSPS 0.5 deg.
Aperture jitter EaP 30 ps
Sampling delay tds 6 8 11 ns
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Application Circuit

Single supply

+5v
°
oroMsB | 1) 07 (MsB) MINV(26) | MINV
(TTL level)
06 O 2) 06 vau (27)
0% o——m——4 3)05 Vre {26) 0 43V
04 O—n—r 4) 04 Aono (25)
s) Dowp e (29
VIN
6 ) Vee vin(23 0
Analog input
7)vee ne.(22) 9 inp
+5to +3V
8)Vver Vin (21
(TTL level)
LINV 9) vee .. (29
—1—(10) vee aawo (19)
11) Dono vy (18,
12) LiNv cuk (17 SLK
(TTL level)
030 13) 03 (L58100(16
02 14) D2 o1(is
01
0o oS8!
edd YJ'T

Electrical Characteristics Test Circuit

%‘V
S2

T S1:ONifA<B

“ | S2:ONifB<A
sy !
N4 |
e A
[
-v 1
L3
A<B ADB
[Comparator
v | put ..3 A,p Bs _'e_gu“"
:xmzssPI A B
-] AO B0 e
\b" I\‘h
' } 000--00
OVM| cLk (20MH2) 81 1iot0
Controller

Dual supply

proiMs8l (1) o7(mser

06 O—————————}

08 O0——— -2v

04 0——— iy
Analog input
Oto =2V

(TTL level)
LINV
| cLKy

(TTL level)

D3o

02

D1o

000 (LSB)

mr l m

Non linearity o
Differential non linearity [ Test circuit
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Eeror rote
Lo
s6. cX20202a.1 neF Counter
Ao -2v
1 wa | CXA s TTL
1296P —+
- EcL
NTSC
Signo! Veetor
Seurce Scupe
-howp =2V 06.
OP.
s.6. N i
cw Jfc Vv
ECL
Maximum conversion rate
Differential gain error Test circuit
Differential phase error
Single supply Dual supply
+5v
e O
(a)—
S
1w
®

O]

=3

Note) VIN pin is connected to VRT pin for ICC and IEE measurement.

Supply current l
Analog input bias current | Test circuit
Reference pin current l
+5V
Amp scg PE 2KQ
0sc 1
¢: Vari- 80
able - utput O—4
Vin CXA 8, Logic Pin P
{ Ir 1296P 4 Analizer
cLK
1024 15pF o= 152076
osc2 Somples
TTL
buffer
Oscillo
Scope
LOAD1
Aperture jitter

- Test Load for Output data delay
Sampling delay } Test circuit
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Vee Min, Ve Min.

Vee Vee

Aono O———p——var AGOO———p—Vmr
Vin lov Vin

-—

low
—
AgND-2Vo—— Jvpe AoND-2V O———-———{VRe

L —CcLK + JL —f¢cLx -

MIN V VoL = MINV Vou E—N
o { LIN V - 1Lmv 4+ -
Dono A Deno | ;L—
b

Test circuit of digital output voltage (DO to D7)

Vce Mox. Vee Max.
Vee Vee
ooF— 00 p—roo
[ S .
LR H . Ly I
Vin H H Open viu . K Open
. L4 : .
. L}
o7 pb—— o7 pb——
DGND DGND

r »'»

Test circuit of digital input current (CLK, MINV, LINV)

Timing Chart

N N+1
Analog input - \ N+2

|
Vi —» ja—tds

el ——Tp; ——-—I—-Trvc-— .
|
Clock /] 14V N\ \

CLK
v N-2 N-1 v X_ N X
Data output X |
DO to D7 | |
‘—Toul—-! |
-—T,n—.’
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Application Circuit (Single supply)

+12v
-]
+5V(A) +5VID)
o} Q
2R9
C2 150 4 CLK%
o S
(4] 1 c?
001 y 2pP 10p
"'vrg 74504
e R12 R4, 2K
01 0204 CLK OUT
16)00ILSB)  D3(13) +5V(D) Out put Cemmﬂ<>
17)CLK LINV(12,
SV(D
s +5V(D)
J8)var Dewo(11) -
19) AGNO vee (10) e
10K
13 L]
* R10 N.C. o VEE (9,
t DYV § VEE (8
RN N.C. § VEE (7, _
(9]
{'.g'.; vin © vee(e --i* :
NC. Do (ST g
133 =3
Cie AGND Da(s g
o
n v;’:} vas  Ds(3 =
o+ 1
e vam D6(2
: T My A0
Q1:25C2408 o c12
or -12v 0.0y
+5v
2N5836 . 3
. v m
Q2 28C632A 32 LINV
or 1(:\\ 10K °
2N2222A Tz
MINV
Q3 2SA705
or
2N2907A
IC1 . 74S374 0or 74ALS374
7418374 is also available +5Vo——™0
-2y for 15 MSPS or-less conversion rate,
o1 ::l‘“&
v -
A2 : LM301 or LM308 AG !
& : Analog GND [+ J;
vna g v Digital GND +12Ve—0
ci8
e 0.0 * : Ceramic Chip capacitor 0.01uF -2V e———o
T
L4 M} To be selected

ANOS

d96Z1LVXD
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Application Circuit (Dual supply)

+12v
[
4R9
c2 - _1-”2

o [Fh cr

o,ony'L::" 2p Ilo,.
im 7 | I
(Vp-p) :ngg Vv R4,,.2K

Vin

R1
81

S
VR1

2K

Q1:25C2408
or
2N5836
Q2: 28A705

or
2N2907A

> R13
P 12K
c1of
47,:I
°
—-12v

+ Sv(D)
3 9
IN
4 CLK
74504
CLK ouT
15)01 D2(14; O
16)00(LSB! D3(13) +V(0) Output Control o
17)CLK  LINV(12
y o , 15 +35viD)
18)VRT L1Q)
=x R
19)AenD Ve (10 10K
N.C VEE QCB
RO .
2 Q Je e {LSB) DO
t @)Vvin X vee (8 Y|
= =
an @nc. B vee O™ Q
P>}
4'.';' } Vin O Vee (6 a* §
NC.  Dowo(S 5
cie 3
AGND D4a(4 N
V|RK3 VRe 05(3
RNVRM D6 (2
MINV ,Mgg, 1
c12
0.0I,JI
+5v
o m
R32 ~3ViA) LINV o
K
1o MINV
ic1 : 748374 or 74ALS374
74L8374 is also available
for 15 MSPS or less conversion rate.
+5Voe—or——0
A2 : LM301 or LM308
6 : Analog GND AG !
™ . Digital GND 06 ,J;
* : Ceramic Chip capacitor 0.01uF -5 e———0
W} Tobe selected +12V +————0

ANOS

d96Z1¥X0




SONYs CXA1296P

Notes on Application

1.

Each of DGND pins (5, 11) and each of Vcc Pins (6, 10) are divided in internal circuit. All of the
pins should be connected to respective PCB patterns.

Layout of the analog and digital sections should be separated to reduce noise effect.

VEE pins to AGND and Vcc pins to DGND should be bypassed as closely as possible by means of
1uF and 0.01uF capacitors.

For the 0.01uF, a ceramic chip capacitor should be used.

The input capacitance of the analog input is much smaller than that of the Flash Type A/D con-
verters in use so far. It is necessary to use an amplifier with sufficient band width and driving
power. Pins VIN (21, 23) are divided in it, so they should be connected together. When driving
with a low output impedance amplifier, parasitic oscillation may occur. This can be prevented by
introducing between the amplifier output and A/D input a small resistance of 2 to 10Q with smaller
inductance, in series. And, that also each VIN pins are divided with small resistances (shown in
the Application Circuit) is effective.

The ampilifier output and A/D input should be connected as closely as possible.

Voltage between VRT to VRB is equivalent to the dynamic range of the analog input. VRB pin should
be bypassed to AGND by means of 1uF and 0.01uF capacitors.

Through bypassing VRM pin with a 0.01uF capacitor to AGND, characteristics at high frequency
become more balanced. Also, VRM pin can be used as a trimming pin for more precise linearity
compensation.

CLK line should be wired in short distance and that should be separated from the other section
to reduce the inductive.

Analog input signal is sampled at the positive going edge of the CLK, and a corresponding digital
data appears to the output parts at the positive going edge with a short delay time (TDLH, TDHL).
If digital data will be latched externally, it should be latched at the positive going edge. (See the
Timing Chart)

. It is recommended to connect free pins to AGND for prevention of noise effect.
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CXA1296P
Fc max vs. VEE Fc max vs. Ambient temperature
40 40 T
Vee =+ 5V
Veg =~ 5V
P ~—
_. 30 30
4 & T~
@ a T
2 s T ——
: 20 = 2
% x
< ©
£ £
& &
10 10
0 0
-5.5 -5.26 -5.0 -4.75 -25 0 25 50 75
VEE (V) Ta - Ambient temperature (°C)
IEE vs. VEE Iee vs. Ambient temperature
-80 ~80 .
Vee =+ 5V Vee =+ 5V
VEee = - 5V
\ — )
-60 ~——] -60
< <
E_40 E-40
£ #
-20 - -20
0
-5.5 -5.26 -5.0 ~4.75 -25 ) 25 50 75
VEE (V) Ta - Ambient temperature (°C)
Icc vs. Vece Ilcc vs. Ambient temperature
20 T 20 .
Vee = — 5V Vce =+ 5V
Vee = -5V
Ey <
E 10 E 0 e ——
8 8
° K
0 [o]
4.75 5.0 5.25 -25 0 25 50 75
Vee (V) Ta - Ambient temperature (°C)
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Amplitude deviation of the converted signal vs.

The analog frequency

Amplitude (dB)

Cin (pF)

T
Vce =+ 5V

+2 Vee =-5V 1
0 T —
-2
-4 \
-6
-8
-10
[o] [ 10
fin (MHz)
CIN vs. VIN - input DC level
40 T
Vee =+ 5V
\ Vee = - BV
30
20
10
[v]
0 -1 -2

VIN - input DC level (V)

IREF (mA)

TDLH, TDHL (ns)

tds (ns)

IREF vs. Ambient temperature

20 T
Vee =+ 8V
\ Vee = - 5V
S~ VReF = — 2V
\.\
10
(o]
-25 [ 25 50 75

Ta - Ambient temperature (°C)

TDLH, TDHL vs. Ambient temperature

40 T
Vee = + BV
Vee =~ 5V
30
_-—-—
=" | Ton
20
e
L "] Toun
10
(o]
-25 0 25 50 75

Ta - Ambient temperature (°C)

tds vs. Ambient temperature

T
Vee = + 5V

VEE = — BV

16
10

_——‘-—

et
—.———-—'—'—-

5
[}
-25 0 25 50 75

Ta - Ambient temperature (°C)
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SNR vs. FIN Effective bit vs. FIN
Vee = + 5V Vee =+ 5V
50 Vee =— 5V 8 VEE =~ 5V
N\ Ta=25°C [ — Ta=25°C
Vin = Fs \ . Vin=Fs \
_ 40 — £ 6
) N 2
] g
< s
2 ]
® 30 E 4
w
20 Fc = 20MHz 2 Fc = 20MHz
0 ‘
) 5 10 ) 5 10
FIN (MHz) FiIN (MHz)

Package Outline Unit : mm

28pin DIP (Plastic) 600mil 4.2g

#Ois

37884

025 -2

28 156
ononnNnonnononon

0°~15°

@)

@)
1524
13003

+04

4,6 -0.1

DIP-28P-03
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6-bit 20 MSPS Video A/D Converter (CMOS)

Evaluation Board Available — CXD1172P/CXA1106P PCB
Description - -
CXD1172 is a 6-bit CMOS A/D converter for video CXD1172M 16 pin SOP (Plastic)
use. The adoption of a 2-step parallel system
achieves low consumption at a maximum conversion
speed of 20 MSPS.

Features
e Resolution .........cccoevviininnnn 6-bit + 1/2 LSB
e Max. sampling frequency .... 20 MSPS
e Low power consumption .... 60 mW
(at 20 MSPS Typ.)

(Reference current excluded)
Built-in sampling and hold circuit.
3-state TTL compatible output
Power supply ................
Low input capacitance
Reference impedance

CXD1172P 16 pin DIP (Plastic)

Structure
Silicon gate CMOS monolithic IC

Applications
e TV, VCR digital systems and a wide range of fields
where high speed A/D conversion is required.

Absolute Maximum Ratings (Ta=25°C)

* Supply voltage Vob 7 \
* Reference voltage VRT, VRB VDD to Vss V
e Analog input voltage Vin Vop to Vss V
¢ Digital input voltage Cuk Vop to Vss V
« Digital output voltage Vo, Voo Vbb to Vss V
e Storage temperature Tstg -55 to +150°C

Recommended Operating Conditions

o Supply voltage AVpp, AVss 475t0 525 V
DVop, DVss 4.75to 5.25

» Reference input voltage VRrB 0 to 4.1 \'
VRT 09 to 50 V
VRT-VR8 0.8 to AVob V

e Analog input voltage VIN VRe to VRT

e Clock pulse width Tewi 25 (Min.) ns
Tpwo 25 (Min.) ns

e Operating temperature Torr -20 to +75 °C

E89672-YA
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Block Diagram and Pin Configuration

voltage
0o | (e Avss
o Lower @B ovoo
Lower datal wer encoderl, | | —
02 | tetchs @em SH (3 BIT;J th b @avoo
@3vrs
03 @ [ Lower :
LvmroneodovH'_j p with @ve
alOoammns N 8sm S/H (3 BIT) vRr
[y () - latchs ’ o
cn.: spper encoded | | hper with .
ovis ® @8m SH (3BIT) ‘l @oveo
Clock
Pin Description and Equivalent Circuits
No. Symbol Equivalent Circuit Description
ol
1t06 Doto Ds Do (LSB) to Ds (MSB) output
OVop
7 CLK @ D Clock input
DVss
8 DVss . Digital GND
9,15 DVob ‘ Digital +5V
10, 14 AVbp Analog +5V
" VRT Reference voltage (Top)
13 VRB Reference voltage (Bottom)
12 VIN Analog input
16 AVss Analog GND
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Digital Output

Compatibility between Analog input voltage and the digital output code is indicated in the chart

below.
. Digital output code
Input signal voltage Step MSB LSB
VRt 0 1 1 1 1 1 1
31 1 0 0 0 0 ©
32 0 1 1 1 1 1
Vrs 63 0o 0 O . 0o 0 O

Timing Chart 1

Clock

Analog input

Data output

Tewi i Tewo ! : i !
>l i | |
| : 1
\ 0 A f
— | J i : / ! J
| o | I !
' N _\1'0\“\:0; !l ': )
- . IN+1 IN+2 73 N
! | . | |
: ' , r :
K ' N-3 | N=2 )( ! N-1 x ' N j( | N+1
) f ; 1 1 X
! | ! | !
ToL=18ns

O: Point for analbg signal sampling
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Electrical Characteristics
Vop = +5V, VRB = 1.0V, VRT = 2.0V, Ta = 25°C

ltem Symbol Conditions Min. | Typ. | Max. | Unit
Maximum conversion ViN=10Vto20V
speed Fe Fin = 1kHz ramp 20 25 MSPS
Fc = 20 MSPS
Supply current lop NTSC ramp wave input 12 18 mA
Reference pin current IREF 26 | 33 438 mA
Analog input band (-1dB)| BW 14 MHz
Analog input capacitance [ CiN | VIN=1.5V + 0.07 Vrms 5 pF
Reference resistance RReF 210 | 300 | 390 Q
(VRT to VRs)
Eor 0 -20 -40
Offset voltage mV
Eos 10 30 50
Digital I VIH 4.0 v
igital input voltage
9 P g Vi 1.0
Digital IH v VIH = Vbp
igital input current DD = max.
g P I ViL=0V 5 HA
loH Von=Voo-05V| -15
Digital output current Vop = min. mA
loL VoL=04V 4.0
Output data delay ToL 18 30 ns
Fc = 20 MSPS
Integral non-finearity EL +0.3 | 0.5 | LSB
. ViN=10Vto20V .
Fc = 20 MSPS
Differential non-linearity Ep 0.3 | 05 | LSB
ViN=10Vto20V
Differential gain error DG |NTSC 40 {RE mod 1.0 %
Differential phase error DP |ramp, Fc = 14.3 MSPS 1.0 deg
Aperture jitter Taj 40 ps
Aperture delay Tsd 4 ns
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Electrical Characteristics Test Circuit

Integral non-inearity error
Differential non-linearity
Offset voltage

l Test circuit

%‘PV
Sz

7 S1.ONIFA<B

| S2:0NB=A
St !
]
1
Lo
% b
R
A<8 A=>B
vin DUT [ & JCOMPARATOR| ¢
oxoiizz 14 85 [—— BUFFER
At Bt
Ao Bo l—
o oy v
000---00
DVM CLK(20MH2) To
81 111---10
| CONTROLLER
Maximum operational speed
Differential gain error Test circuit
Differential phase error
20v ERROR RATE
Fc-1KHz:
SG €X20202A-1 HPF ’ COUNTER
10V
! vl XD 6 L | e 10bit ;
IN L £ o
> 172 / 7 D/A
ECL 620 2
100
M LI L vEcTos
SIGNAL _s. SCOPE
SOURCE N 5.2V CLK
o
- 40. 0.G
syne D.P.
620
s ~ L
cw |FC | -s2v
ECL
Digital output current test circuit
Voo Voo
2.0V 0————— VT 2.0V°—: Var
VIN o Vin o
1.0\/0——1: Vee 1.0V O——ee—————— V8
M~ + Il cLK +
VoL Von _
GND Jr GND Jr l
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Timing Chart 2

Vi Vi) Vi3 Vi)

Analog input

External clock _ | | | | 1 | ) [
Upper comparatorsblock | s | cw [ s@ [ ca | s | col| sw] cw]

Upper data X Mo X Mpw X mp@ X MD®) ><

Lower reference voltage >< RV (0) >< RV(1) >< RV2) >< RV(3) ><

Lower comparatorsAblock | s | mHw | cw [ so| H® | co|

Lower data A >< LD(-1) >< LD(1) >C

Lower comparators B block H(0) I Cc(0) I s(z)J H(2) I C(2) l S | H4)

Lower data B - X LD(0) X LD(2)

Digital output X outt=2 X ou-n X oww X oww X

Application Circuit

Confer the page for "Peripheral circuit board" of CXD1172P/CXA1106PPCE,
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Operation (See Block Diagram and Timing Chart)

1.

Operation Notes

1.

CXD1172M/P is a 2-step parallel system A/D converter featuring a 3-bit upper comparators group
and 2 lower comparators groups of 3-bit each. The reference voltage that is equal to the voltage
between VRT-VRB/8 is constantly applied to the upper 3-bit comparator block. Voltage that
corresponded to the upper data is fed through the reference supply to the lower data.

This IC uses an offset cancel type comparator and operates synchronously with an external clock.
It features the following operating modes which are respectively indicated on the timing chart with
S, H, C symbols. That is input sampling (auto zero) mode, input hold mode and comparison
mode.

The operation of respective parts is as indicated in the chart. For instance input voltage Vi (1) is
sampled with the falling edge of the first clock by means of the upper comparator block and the
lower comparator A block.

The upper comparators block finalizes comparison data MD (1) with the rising edge of the first
clock. Simuitaneously the reference supply generates the lower reference voltage RV (1) that
corresponded to the upper results. The lower comparator block finalizes comparison data LD (1)
with the rising edge of the second clock. MD (1) and LD (1) are combined and output as Out (1)
with the rising edge of the 3rd clock. Accordingly there is a 2.5 clock delay from the analog input
sampling point to the digital data output.

Vob, Vss

To reduce noise effects, separate the analog and digital systems close to the device. For both the
digital and analog Voo pins, use a ceramic capacitor of about 0.1 uF set as close as possible to
the pin to bypass to the respective GND's.

Analog input

Compared with the flash type A/D converter, the input capacitance of the analog input is rather
small. However it is necessary to conduct the drive with an ampiifier featuring sufficient band and
drive capability. When driving with an amplifier of low output impedance, parasite oscillation may
occur. That may be prevented by inserting a resistance of about 100 Q in series between the
amplifier output and A/D input.

Clock input
The clock line wiring should be as short as possible also, to avoid any interference with other
signals, separate it from other circuits.

Reference input

Voltage between VRT to VRs is compatible with the dynamic range of the analog input. Bypassing
VrT and VRe pins to GND, by means of a capacitor about 0.1 pF, stable characteristics are ob-
tained.

Timing

Analog input is sampled with the falling edge of CLK and output as digital data with a delay of
2.5 clocks and with the following rising edge. The delay from the clock rising edge to the data
output is about 18ns.

About latch up

It is necessary that AVop and DVop pins be the common source of power supply.

This is to avoid latch up due to the voltage difference between AVoo and DVobb pins when power
is ON.

See “For latch up prevention” of CXD1172P/CXA1106P PCB description.
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Fc Max. (MSPS)

Ioo-Supply current (mA)
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Fc Max. (MSPS)

Ioo-Supply current (mA)
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Delay (ns)

Fc (Max.) vs. Ambient temperature
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SONY: CXD1172M/P

Effective bit (BIT)

Output level [dB]

Effective bit vs. Input frequency SNR vs. Input frequency
9 39
fs=20.48MSPS
) f5=20.48MSPS _|_| s VRe=1.0 V
Vee=1.0V VRT=2.0 V
VRT=2.0 V Vop=5.0 V
7 Vop=5.0 V o 3 Ta=25°C
Ta=25°C k=)
o
6 36—
Oz’ -\\\_\
\'\.
5 35
4 34
] 2 3 . 5 [ 7 ' 2 3 4 5 6 7
Input frequency (MHz) Input frequency (MHz)
E\ -
Output Level vs. Fin o Analog Input Capacitance vs. Vin
1
8 5
% Vin=DC level
O p—= 5 +0.07 Vpms
— @ 10
1 \ %
2 g ™ o
€T Var=2.0V, Vae=1.0V =
_ fs=20MHz | \\ 2
3™ Voo=5.0v T \ =
_a| 50 Qdirectinput k<]
I ' T o 1 2 3
10 20 30 40 50 £

log Input Volt Vv
Analog Input Frequency [MHz] Analog Input Voltage (V)
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Package Outline  Unit:mm

CXD1172M  16pinSOP(Plastic) 300mil 0.2g

098 185845
16 9
HAARAAAR B TN
<%
339 0.118.%5
1o @
o & I
O w
ﬁ—
HHEHEHE ]
1 8 . g
0450 127 0218s||
T =]
[ |
[-, +012 .
SOP-16P-L01
CXD1172P  16pinDIP(Plastic) 300mil 1.0g
['43
r‘,g.
o
+04 *
192 -01 o=y 0
et o~
o
16 9 p
o }
N 0'to15°
1 8
254 |
Z | I
- OO
S|+
o ~
| ™,
=z
0.5 ¥01 2
1.22045 “

DIP-16P-01
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6-bit 20 MSPS Video A/D Converter (CMOS)  Preliminary

Evaluation Board Available — CXD1172AP/CXA1106P PCB

Description - -
CXD1172A is a 6-bit CMOS A/D converter for CXD1172AM 16 pin SOP (Plastic)

video use. The adoption of a 2-step parallel

system achieves low consumption at a maximum

conversion speed of 20 MSPS minimum, 35
MSPS typical. @

Features

o Resolution .........cccceeverucnnnnne. 6-bit + 1/2 LSB
¢ Max. sampling frequency .... 20 MSPS

¢ Low power consumption .... 40 mW

(at 20 MSPS Typ.) CXD1172AP 16 pin DIP (Plastic)
(Reference current excluded)

¢ Built-in sampling and hold circuit,
e 3-state TTL compatible output.
o Power supply .....ccceeveninne. 5 V single
+ Low input capacitance ........ 4pF
o Reference impedance ........ 300 Q (Typ.)
¢ Pin replacable with CXD1172M/P
Structure

Silicon gate CMOS monolithic IC
Applications

¢ TV, VCR digital systems and a wide range of fields
where high speed A/D conversion is required.

Absolute Maximum Ratings (Ta=25°C)

e Supply voltage Vob 7 Vv
¢ Reference voltage VRT, VRe Vbbb to Vss V
¢ Analog input voltage Vin Voo to Vss V
¢ Digital input voltage  Cwk Voo to Vss V
o Digital output voltage VoH, Voo Vop to Vss V
o Storage temperature  Tstg -55 to +150°C

Recommended Operating Conditions

e Supply voltage AVop, AVss 475t0 525 V
DVop, DVss 475 to 5.25

+ Reference input voltage VRB 0 to 41 \
VRT 09 to 50 V
VRT-VRB 09 to AVop V

¢ Analog input voltage VIN VRs to VRT

e Clock pulse width Tewi 25(Min.) ns
Tpwo 25 (Min.) ns

o Operating temperature Topr -20 to +75 °C

E 89320-YA
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Block Diagram and Pin Configuration

Do

il

D2

voltage

D3

Ds
CLK
Dvss

(© Avss

(4) avoo

VR

— 1] T[]

Lower datal rencoder|, | 4 Lower with o
fatehs @Bm SH@by [T
fower encoder| | | | Lower o
e sHeby [
Upper data
fatchs
Jpper encoder| | | Upper .
@em SIH (3 bit "
Clock generator

12y v
ADVRT
(0)aveo

@ ovoo

Digital Output

Compatibility between Analog input voltage and the digitai output code is indicated in the chart

below.
. Digital output code
Input signal voltage Step MSB LSB
VRT 0 1 1 1 1 1
31 i 0 0 0 0 o©
32 o 1 1 1 1 1
VRB 63 0 0 0 0 0 O
Timing Chart 1
“Tewr | Trwo g : | !
e ! ) ! ' | /_
Clock ] :ﬁ i' ‘:\ ‘:\ ¥ :\ -
' ' I 1 i
. _,____:_o____\.o_\ ] : I N
Analog input TN 'N+T \:-o_..———.-or, > =<
1dS o tem . (IN+2 'N+3 IN+4
' | N |
T ) M ] T v
Data output x | N-3 X P N—2 X I N-1 X ! N X ) N+1
' ' — ! ;
g '-'l l ! : :
ToL=18ns
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Electrical Characteristics
Vob = +5V, VRB = 1.0V, VRT = 2.0V, Ta = 25°C
Item Symbol Conditions Min. | Typ. | Max. | Unit
Maximum conversion Vin=1.0Vto20V
speed Fe Fin = 1kHz ramp 20 35 MSPS
Fc = 20 MSPS
Supply current [[o15} NTSC ramp wave input 8 mA
Reference pin current IREF 3.3 mA
Analog input band (-1dB)] BW 20 MHz
Analog input capacitance | CNn | VIN=1.5V +0.07 Vrms 4 pF
Reference resistance
(VAT to VRg) RRerF 300 Q
Eor -20
Offset voltage mV
Eos 30
e ViH 4.0
Digital input voltage \
Vi 1.0
o [T8] ViH = VbD 5
Digital input current Vbp = max. pA
lie V=0V
. loH ) Von=Vop - 0.5V | -1.5
Digital output current Voo = min. mA
lou VoL=0.4V 4.0
Output data delay ToL 18 30 ns
) Fc = 20 MSPS
Integral non-linearity EL 03 | 0.5 | LSB
ViN=1.0Vto2.0V
Fc = 20 MSPS
Differential non-linearity Ep 03 | £+0.5 | LSB
VN=1.0Vto20V
Differential gain error DG |[NTSC 40 IRE mod 1.0 %
Differential phase error DP |ramp, Fc = 14.3 MSPS 1.0 deg
Aperture jitter Taj 40 ps
Sampling delay Tsd 4 ns

For the following information, please see CXD1172M/P portion.
¢ Pin Description and Equivalent Circuits
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SONY: CXD1172AM/AP
Electrical Characteristics Test Circuit
Integral non-linearity error
Differential non-linearity Test circuit -V
Offset voltage %
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vin putT 6 |COMPARATOR| &
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ot Bo [,
e e
CLK(20MMz) . 00000
111---10
CONTROLLER
Maximum operational speed
Differential gain error Test circuit
Differential phase error
20v ERROR RATE
Fc-IKHz"
S6. CX20202A°1 WPF S COUNTER
1ov
; wl OO] s L | s 10bit ;
) 1172A— 7 D/A
ECL 620 2
NTSC T some 2ov VECTOR
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-40 1.0V {o‘c
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Digital output current test circuit
g {
Voo Voo
2.0V O——————————] VAT 2.0V VRT
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SONY: CXD1172AMIAP
Timing Chart 2

V1) Vid2) Vi{3) Vi4)
Analog input
External clock __I | | 1 | L l I f_
Upper comparators block [sw{col|sa|colsa|col sow] cal
Upper data X o X ww X wmoa X we X
Lower reference voltage >< RV(O)X RV(1) >< RV2) >< RV(3) ><
Lower comparators A block | S(1) ! H(1) I C(1) l S@3) L H(3) | Cc3) I
Lower data A X LD(-1) X LD() X
Lower comparators B block HO |co|se| H@ [co|sw| HW®
Lower data B p- X LD (0) X LD (2
Digital output X ou=n X ow=n X _ouww X _ouw X

Application Circuit

Confer the page for "Peripheral circuit board" of CXD11T2AP/CXA1106PPCB.
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Operation (See Block Diagram and Timing Chart)

1.

CXD1172AM/AP is a 2-step parallel system A/D converter featuring a 3-bit upper comparators group
and 2 lower comparators groups of 3-bit each. The reference voltage that is equal to the voltage
between VRT-VRB/8 is constantly applied to the upper 3-bit comparator block. Voltage that
corresponded to the upper data is fed through the reference supply to the lower data.

This IC uses an offset cancel type comparator and operates synchronously with an external clock.
It features the following operating modes which are respectively indicated on the timing -chart with
S, H, C symbols. That is input sampling (auto zero) mode, input hold mode and comparison
mode.

The operation of respective parts is as indicated in the chart. For instance input voltage Vi (1) is
sampled with the falling edge of the first clock by means of the upper comparator block and the
lower comparator A block.

The upper comparators block finalizes comparison data MD (1) with the rising edge of the first
clock. Simultaneously the reference supply generates the lower reference voltage RV (1) that
corresponded to the upper results. The lower comparator block finalizes comparison data LD (1)
with the rising edge of the second clock. MD (1) and LD (1) are combined and output as Out (1)
with the rising edge of the 3rd clock. Accordingly there is a 2.5 clock delay from the analog input
sampling point to the digital data output.

Operation Notes

1.

Vob, Vss

To reduce noise effects, separate the analog and digital systems close to the device. For both the
digital and analog Voo pins, use a ceramic capacitor of about 0.1 pF set as close as possible to
the pin to bypass to the respective GND's.

Analog input :

Compared with the flash type A/D converter, the input capacitance of the analog input is rather
small. However it is necessary to conduct the drive with an amplifier featuring sufficient band and
drive capability. When driving with an amplifier of low output impedance, parasite oscillation may
occur. That may be prevented by inserting a resistance of about 100 Q in series between the
amplifier output and A/D input.

Clock input
The clock line wiring should be as short as possible also, to avoid any interference with other
signals, separate it from other circuits.

Reference input

Voltage between VRT to Vre is compatible with the dynamic range of the analog input. Bypassing
VrT and VRs pins to GND, by means of a capacitor about 0.1 pF, stable characteristics are ob-
tained.

Timing

Analog input is sampled with the falling edge of CLK and output as digital data with a delay of
2.5 clocks and with the following rising edge. The delay from the clock rising edge to the data
output is about 18ns.

About latch up

It is necessary that AVop and DVop pins be the common source of power supply.

This is to avoid latch up due to the voltage difference between AVop and DVoo pins when power
is ON.

See “For latch up prevention” of CXD1172AP/CXA1106P PCB description. (Page 495).
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Package Outline Unit:mm
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SONYs

CXD1175M/P

8-bit 20 MSPS Video A/D Converter (CMOS)

Evaluation Board Available —— CXD1175P/CXA1106P PCB

Description

CXD1175 is an 8-bit CMOS A/D converter for.
video use. The adoption of a 2-step parallel
system achieves low consumption at a maximum
conversion speed of 20 MSPS.

Features
o Resolution .......ccooviveecernnenne. 8-bit + 1/2 LSB
(DL)
e Max. sampling frequency .... 20 MSPS
¢ Low power consumption .... 90 mW
(at 20 MSPS Typ.)
(Reference current excluded)

o Built-in sampling and hold circuit.

+ Built-in reference voltage selif bias circuit.
e 3-state TTL compatible output.

o Power supply ...ccocvvcrereennne 5V single

* Low input capacitance ........ 16 pF

* Reference impedance ........ 270Q (Typ.)
Structure

Silicon gate CMOS monolithic IC
Applications

o TV, VCR digital systems and a wide range of fields
where high speed A/D conversion is required.

Absolute Maximum Ratings (Ta=25°C)

* Supply voltage Vop 7 \
* Reference voltage VRT,VRB  VpD to Vss V
o Analog input voltage ViN Voo to Vss V
» Digital input voltage  Cuwk Voo to Vss V
o Digital output voltage VoH, VoL Vop to Vss V
o Storage temperature Tstg -55 to +150°C

Recommended Operating Conditions

CXD1175M 24pin SOP (Plastic)

CXD1175P

24pin DIP (Plastic)

o Supply voltage AVpp, AVss 475 t05.25 Vv
DVop, DVss
|DGND-AGND| 0 to 100 mvV
¢ Reference input voltage VRB,VRT 0=Vre<VRT=27 V
VRT-VRB 1.8 to AVoo \'
+ Analog input voltage VIN VRe to VRT (1.8Vp-p to AVboVp-p)
o Clock pulse width Tewi 25 (Min.) ns
Tpwo 25 (Min.) ns
¢ Operating temperature Topr -20 to +75 °C

E89673-YA
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Block Diagram and Pin Configuration
oe (4
o€ . @ Dvss
- R e voltage
ovss (2) @ vre
Do(LsB) (3) o €D vres
(Typ. 0.6V)
b1 (4)
Lower AVss
L
o‘l';::: ta L mn;et;'}tooder comparators with |
b2 (5) e (@bit) S/H (4 bit) - Avss
o3 (6) VIN
oat—!
00 @D Lower encoder Lower AVoD
(@ bit) comparators with
os ® fUpper data SHs VRT
o latchs
De fe— VRTS
Upper 2.6)
Upga;ir;;oder‘ . comparators with - 269
p7(ms8) (19) ¢ SHH (4 bit) Avoo
Dvoo 0 @ AVoD
cuk (12) Clock generator 3 ovoo

Digital Output
Compatibility between Analog input voltage and the digital output code is indicated in the chart

below.
. Digital output code
Input signal voltage Step MSB LSB
VRT 0 1 1 1 1 1 1 1 1
127 1 0 0 0 0 0 0 O
128 o 1t 1 1 1 1 1 1 i
VRe 255 0 0 0 o 0 O O 0
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Pin Description and Equivalent Circuits

No. Symbol Equivalent Circuit Description
Dveo When OE = Low,
Data is output.
1 OE v When OE = High,
Do to D7 pins turn to High
DVss impedance.
2,24 DVss Digital GND
Di
3to 10 Doto D7 Do (LSB) to D7 (MSB) output
11,13 DVoo Digital +5V

' DVoo
12 CLK @—w { D: Clock input
DVss

AVoD .
l Shorted with VRT generates,
16 VRTS +2.6V.

AVop

17 VRT Reference voltage (Top)
23 VRB — Reference voltage (Bottom)
s
14, 15,18 AVop Analog +5V

19 Vin Analog input

20, 21 AVss Analog GND

AVss .
22 VRBS % il:)ofr;t\?d with VRB generates
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Timing Chart 1
1. Without OE

1
TPWl | TPWO
- P

Clock | &__

|
|
I
i | :
Analog input : o

Data output x

T
-

1 N N |
—-ftd;—— N+1 N+2 N+3 N+4
S

-
-1
L
ol
X

‘ i !
| N-3 XL EN—zX EN—]
| ! I
! —-I { !
ToL =18ns
o: Point for analog signal sampling.

2. With OE

OE *" ~ 0.5Voo
1
)
)
1
Data output '

High 1

ol

impedance

Typ. 12.5nS
Max. 30nS

OE
- 05V .

__/[_T—‘ Loading conditions

High i 2k

impedance

Data output @.—‘— Doto D7 '

' : 10pF

[}
[ ]

i TTL
3 Z 74S
Pl \ series

=+ ¢ le— ™ Typ. 25nS
Typ. SnS_T57 Deperdent on time constant

Max. 1305 (R+C) of the load connected
with output pins.
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Electrical Characteristics

Fc = 20MSPS, Vop = +5V, Vre = 0.6V, VrT = 2.6V, Ta = 25°C

Item Symbol Conditions Min. | Typ. | Max. | Unit
Maximum conversion Fo ViN = 0.6V to 2.6V 20 25 MSPS
speed FiN = 1 kHz ramp
Fc = 20 MSPS
Supply current too NTSC ramp wave input 18 2 mA
Reference pin current IRer 52| 75 [ 105 | mA
Analog input band (-1dB)] BW 14 MHz
Analog input capacitance | CIN | Vin = 1.5V + 0.07 Vrms 16 pF
Reference resistance RRer 190 | 270 | 350 Q
(VRT to VRs)
Short Vre and Vrses 057 | 06 | 0.65
Self bias 1 | Vest | v
vaTi -vest| Short VRT and VRTs 190| 2.0 | 2.15
VRB = AGND
Self bias 2 VRT2 22 | 23 | 240 v
Short VRT and VRTs
Eot -18 | -43 | -68
Offset voltage mV
Eos 0 +20 +45
Digital i " Vi 4.0 v
igital input voltage
gital inp 9 ViL 1.0
Diital X IH v ViH = Vbp uA
igital input curren DD = Max.
otal fnp I ViL = 0V
lon |—— VoH=Vop-05V | -1.5
Digital output current OE = Vss, Vbp = min. mA
loL VoL = 0.4V 4.0
- lozn | — Vo = Vbp 16
Digital output current OE-= Voo, VbD = max. HA
lozu VoL = 0V 16
Output data delay ToL 18 30 ns
) Fc = 20 MSPS
Integral non-linearity EL +0.7 | +1.5 | LSB
VIN = 0.6V to 2.6V -1.0
Fc = 20 MSPS
Differential non-linearity Ep 0 +0.3 | +0.5 | LSB
. VIN = 0.6V to 2.6V
Differential gain error DG |NTSC 40 IRE mod 1.0 %
Differential phase error pDpP |ramp, Fc = 14.3 MSPS 0.7 deg
Aperture jitter 5 ' 30 ps
Sampling delay tds 4 ns
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Electrical Characteristics Test Circuit

Integral non-linearity error
Differential non-linearity error ; Test circuit

Offset voltage
%‘PV
S2
71 St:ONIFA<B
| S2:ONIFB=A
S1 :
1
.
% Vo
R ;
A<=B A=B
VIN DUT 8 COMPARATOR 8
+—wf As 88 [—*— BUFFER
CXD75 M g
—» Ao Bo e
o o
000---00
TO
CLK (20MHz) 2 B
CONTROLLER
Maximum operational speed
Differential gain error Test circuit
Differential phase error
26V ERROR RATE
Fe=IKHZ
56 €X20202A-1 HPF COUNTER
6. —
0.6V \
! w oo [ & [ TTV[ & fobit
y ' o/A
————02 175 ECL 620 2
NTSC ) 1™ totturey A2 veggoR
SIGNAL || -8.2v CLK
SOURCE u | sunst
- 0
D.G
T svwe o8V {D'P
620
TTL
S.G. N
cw) |FC [l _s2v
ECL
Digital output current test circuit
Voo Voo
2.6V O————— VAT 26v 0——: VRt
m JonL:TS Lvin _low_
0.6V o——: VRB 0.6V O——————————{ VR
I CLK Tl LK
3 Vo : oE Vo i
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Timing Chart 2

V1) V{2) V43) Vi)

Analog input

External clock _ I { L [ 1 | ‘__l_

Upper comparatorsblock | s | cw | s@ | co | se | co| sw| cw |

Upper data X o X wow X moe X we X

Lower reference voltage >< RV(0) >< RV (1) >< RV2) >< RV(3) ><

Lower comparators A block I SQ) r H() I C(1) I S(3) l H@) | C(3) l

Lower data A >< LD(-1) >< LD(1) >C

Lower comparators B block H(0) l (o1(0)] | S(2) | H(?2) l C2 | S(4) | H@4)

Lower data B o(-2) X LD (0) X LD(2)

Digital output X ou= X outn X _oww X _oww X _
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Operation (See Block Diagram and Timing Chart)

1.

CXD1175P/M is a 2-step parallel system A/D converter featuring a 4-bit upper comparators group
and 2 lower comparators groups of 4-bit each. The reference voltage that is equal to the voltage
between VRT-VRB/16 is constantly applied to the upper 4-bit comparator block. Voltage that
corresponded to the upper data is fed through the reference supply to the lower data. VRTS and
VRBS pins serve for the self generation of VRT (Reference voltage top) and VRB (Reference voltage
bottom). :

This IC uses an offset cancel type comparator and operates synchronously with an external clock.
It features the following operating modes which are respectively indicated on the timing chart with S,
H, C symbols. That is input sampling (auto zero) mode, input hold mode and comparison mode.

The operation of respective parts is as indicated in the chart. For instance input voltage Vi (1) is
sampled with the falling edge of the first clock by means of the upper comparator block and the
lower comparator A block.

The upper comparators block finalizes comparison data MD (1) with the rising edge of the first
clock. Simultaneously the reference supply generates the lower reference voltage RV (1) that
corresponded to the upper results. The lower comparator block finalizes comparison data LD (1)
with the rising edge of the second clock. MD (1) and LD (1) are combined and output as Out (1)
with the rising edge of the 3rd clock. Accordingly there is a 2.5 clock delay from the analog input
sampling point to the digital data output.

Operation Notes

1.

Voo, Vss

To reduce noise effects, separate the analog and digital systems close to the device. For both the digital
and analog Voo pins, use a ceramic capacitor of about 0.1uF set as close as possible to the pin to bypass to
the respective GND's.

Analog input

Compared with the flash type A/D converter, the input capacitance of the analog input is rather small.
However it is necessary to conduct the drive with an ampilifier featuring sufficient band and drive capability.
When driving with an amplifier of low output impedance, parasite oscillation may occur. That may be
prevented by inserting a resistance of about 100 Q in series between the amplifier output and A/D input.

Clock input
The clock line wiring should be as short as possible also, to avoid any interference with other signals,
separate it from other circuits.

Reference input

Voltage between VrT to VrB is compatible with the dynamic range of the analog input. Bypassing Vet and
Vrs pins to GND, by means of a capacitor about 0.1uF, stable characteristics are obtained. By shortingVrt
and Vrrts, Vee and Vens, the self bias function that generates VRt = 2.6V and VRrs = 0.6V, is activated.

Timing
Analog input is sampled with the falling edge of CLK and output as digital data with a delay of 2.5 clocks and
with the following rising edge. The delay from the clock rising edge to the data output is about 18ns.

OE pin -

By connecting OE to GND output mode is obtained. By connecting to Vob high impedance is obtained.
About latch up _

It is necessary that AVop and DVoo pins be the common source of power supply.

This is to avoid latch up due to the voltage difference between AVpbp and DVoo pins when power is ON.
See “For latch up prevention” of CXD1175P/CXA1106P PCB description.
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SONY:

Application Circuit

HCO4
CLOCK IN ——OCLK
+5v

O D7 (MSB)

o e °0s
=%2 s

Vi ¥ >
- CXD1175M/P 03

ODo (L.SB)

% : Ceramic Chip Condenser

0.1uF
&4 : Analog GND
# : Digital GND

Note) It is necessary that AVop and DVbp pins be the common source of power supply.
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Fc (max.) (MSPS)

lop (mA)

Delay (nsec)

Fc (max.) vs. Supply voltage

38
30
= — Vo=5.0V
/ Ves= 0.6V i
e Vrr=2.6V
Ta =25°C
15
4.0 45 5.0 55
Voo-Supply voltage (V)
IDD vs. Supply voltage
2 |
Ta =25°C
fs =20MSPS
Vi, = tkHz ramp wave /
20 Vrs=0.6V
Vm'= 2.6V /
1L / //
40 45 5.0 45
Voo-Supply voltage (V)

4

out

Output Delay vs. Ambient temperature

Load = TTLS ¢ one gate + 10 pF

Fall delay (tdf)

e

/

P

Vop=5.0V

Vre= 0.6V ]
Vrr= 2.6V

-25

30 75

Ta-Ambient temperature (°C)

i
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Fc (max.) (MSPS)

lop (mMA)

Delay (nsec)

Fc (max.) vs. Ambient temperature

30
b Voo=5.0V
z \‘ Vas=0.6V —1
26 Var= 2.6V
235
24 \
23
22 |
21 i
20 f

T2s 25 50 75

Ta-Ambient temperature (°C)
lop vs. Ambient temperature
21 Vor=5.0V Ves= 0.6V
2 fs=20MSPS _Ver=2.6V_|_|
Vin = 1kHz ramp wave

7 \

-25 25 50 75

Ta-Ambient temperature (°C)

Output Delay vs. Ambient temperature
Load = TTLS ¢ one gate + 10pF
Rise delay (tdr)

Vop=5.0V
. v Vre=0.6V ]
"” ] Var=2.6V _|
16
=25 25 J.'.'o 78

Ta-Ambient temperature (°C)
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CXD1175M/P
Supply current (voltage) vs. Sampling rate
23
"o 22
21
100
® /
90 = 18
% E 7 /|
;’ o = . Vop=5.0v ____|
[o)] E_) 18 Ver=2.6V — |
% i ‘5' 14 7 Vre=0.6V ——|
2 & 0 3 Ta =25°C ——|
> > 2 g in= —
= 5 W ) Vin = 1kHz
S o8
(73 (72N
10 15 20 25
Sampling rate (MSPS)
Eff bit vs. Fin SNR vs. Fin
o 48
8 46—
S —_— \
7 — a4 g
= | —
-g 6 g a2
% 5 |-—1 fs=20.48MsSPS E  a0|—t fs=20.48MSPS N
> Vre=0.6V n Vre=0.6V
g 4 Var=2.6V 38 [ Ver=28V
Voo=5.0V 36 | Voo=5.0V
3 Ta=25°C Ta=25°C
2 ' 34 !
(0] 1 2 3 4 5 6 7 8 9 10 o) 1 2 3 4 5 [ 7 8 9 10
Fin-Input frequency (MHz) Fin-Input frequency (MHz)
Output Level vs. Fin - Analog Input Capacitance vs. Vin
[T
o
~ 20
8 Vin=DC level
o o c +0.07Vrms
—_ g o 15
o ! @
3 \\ &
= "8I Var=2.6V, Vre=0.6V O
= oV, =0 +«= 10
a2 fs=20MHz | \\ =1
S T°[ Voo=5.0V [ \ L%
O _,|_s0qdiectinput P
| ] S 5
630 7 20 0 g O 1 2 3
<

Analog Input Frequency [MHz]
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Package Outline Unit: mm

CXD1175M 24 pin SOP (Plasticy 300mil 0.3 g

15084 o 1858
B " Ol 015 ]
AARARAAAARAAR F 015
X
33 % 0.488s
+ c! al
("m? o~ ©
©)
HHHHEHHEHH
1 12 +o1 g
045*04 1.27 0.2-00s|  *
8
[ |
~+-{p[ 2012 [0
SOP-24P-L01
CXD1175P 24 pin DIP (Plastic) 400mil 2.0g
-,
2
30281 -
Nv
S P 0°'t015"
1 2
254

DIP-24P-01
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SONY: CXD1175AM/AP

8-bit 20 MSPS Video A/D Converter (CMOS)  Preliminary

Evaluation Board Available — CXD1175AP/CXA1106P PCB

Description . -
CXD1175A is an 8-bit CMOS A/D converter for CXD1175AM 24 pin SOP (Plastic)
video use. The adoption of a 2-step parallel
system achieves low consumption at a maximum
conversion speed of 20 MSPS minimum, 35MSPS

typical.

Features
o Resolution .........coeevvverennnene 8-bit + 1/2 LSB
(DL)
¢ Max. sampling frequency .... 20 MSPS . .
o Low powee cgnsur?!ptiony ... 60 MW CXD1175AP 24 pin DIP (Plastic)
(at 20 MSPS Typ.)
(Reference current excluded)
Built-in sampling and hold circuit.
Built-in reference voltage self bias circuit.
3-state TTL compatible output.
Power supply .....cccocceveevennee 5V single
Low input capacitance ........ 11 pF
Reference impedance ........ 360Q (Typ.)
Pin replacable with CXD1175M/P
Structure
Silicon gate CMOS monolithic IC

® o O o o o o

Applications
e TV, VCR digital systems and a wide range of fields
where high speed A/D conversion is required.

Absolute Maximum Ratings (Ta=25°C)

o Supply voltage Vop \'

+ Reference voltage VRT,VRB Vopo to Vss V

¢ Analog input voltage VIN Voo to Vss V

¢ Digital input voltage  Cuk Voo to Vss V

» Digital output voltage VoH, Voo Vop to Vss V

¢ Storage temperature  Tstg -55 to +150°C

Recommended Operating Conditions

o Supply voltage AVop, AVss 4.75 t0 5.25 v
DVop, DVss
[DGND-AGND| 0 to 100 mv

* Reference input voltage VRB,VRT 0=Vre<VWRT=27 V
VRT-VRB 1.8 to AVop \

¢ Analog input voltage VIN VRe to VRT (1.8Vp-p to AVooVp-p)

o Clock pulse width Trwi 25 (Min.) ns
Tpwo 25 (Min.) ns

o Operating temperature Topr -20 to +75 °C

E89321-YA
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CXD1175AM/AP

Block Diagram and Pin Configuration

oE(1
»{ Reference voltage
ovss (2)
Do(LSB) (3) e
o (4)
Lower
L°|“§c'h"sa'a Lower encoder, comparators with
0z (9 [+ (4 bit S/H (4 bit —
o3 (6)
os (I - Lower encoder Lower
(4 bit) comparatorg with -
os © Upper data S/H (4 bit)
latchs
os (o) | e—
Upper encoder Upper
(19 (4 bit) comparators with
D7(MSB) ot
ovoo (1)
cLk (2) Clock generator

Digital Output

Compatibility between Analog input voltage and the digital output code is indicated in the chart

Digital output code

LSB

below.
Input signal voltage Step MSB
VRT 0 1
127 1
128 0
Vre 255 0

¢ Pin Description and Equivalent Circuits
e Description of Operation
e Application Circuit

For the following information, please see CXD1175M/P portion.
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Timing Chart 1
1. Without OE

Tpwi i Tewo
L

Clock _ :\_—

/ -_——
e
—

i
Analog input — TN ] —WL\IOJ

o ; ——— aa EER— O S
>l (N+1 IN+2 INT3 'N+4
1tds 1 : i !
t + | T i
Data output x | N-3 X I N—2 I:N—-l fj' N I N+1
« - : ’—_—‘ I : 1 ‘;
: | ! i |

ToL=18ns
o: Point for analog signal sampling.

2. With OE

|

i

t

]

Data output . i
 High !
]

OE
= 0.5Voo .
,——[——— Loading conditions
'
H Hich 1 2k
gh impedance
Data output E};‘ Do to Dy ‘
]

‘. 10pF;l,- TIL
| '\ | scz.r4§es

Typ. 25nS )

- 15nS Dependent on time constant
Max. 15 (R+C) of the load connected
with output pins.
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CXD1175AM/AP

Electrical Characteristics

Fc = 20MSPS, Vop = +5V, VRs = 0.6V, VRT = 2.6V, Ta = 25°C

ltem Symbol Conditions Min. | Typ. | Max. | Unit
Maximum conversion Fo ViN = 0.6V to 2.6V 20 35 MSPS
speed Fin = 1 kHz ramp
Fc = 20 MSPS
Supply current Iop NTSC ramp wave input 12 mA
Reference pin current IREF 5.6 mA
Analog input band (-1dB)] BW 20 MHz
Analog input capacitance | CIN jViN=1.5V + 0.07 Vrms 1 pF
Reference resistance
(VAT to Vre) RRerF 360 Q
Short Vre and Vres 0.6
Self bias 1 AL v
vAT1 - vest| Short VRT and VRTs 2.0
VRB = AGND
Self bias 2 VR12 23 \'
Short VRt and VRts
Eor -40
Offset voltage my
Eos +20
b | | VIH 4.0 v
igital input voltage
9 P 9 ViL 1.0
D | [[T7] v ViH = Voo JA
igital input current DD = max.
9 P o ViL =0V
lon |__ VoH=Vbp-05V | -1.3
Digital output current OE = Vss, Vbp = min. mA
lou VoL = 0.4V 3.7
Digital output current lozu OE= Vop, Vbb = max. Vou = Voo 16 pA
lozL ) VoL = 0V 16
Output data delay Tou 18 30 ns
Fc = 20 MSPS
Integral non-linearity EL +0.5 | +1.0 | LSB
Vin = 0.6V to 2.6V -05
. . Fc = 20 MSPS
Differential non-linearity Ep 0 | 0.3 | +0.5 | LSB
ViN = 0.6V to 2.6V
Differential gain error DG |NTSC 40 IRE mod 1.0 %
Differential phase error DP |ramp, Fc =14.3 MSPS 0.5 deg
Aperture jitter =] 30 ps
Sampling delay tds 4 ns
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Electrical Characteristics Test Circuit

Integral non-linearity error
Differential non-linearity error ; Test circuit
Offset voltage
+Vv
'

7 S1:ONIFA<B

| S2:0NIFB=>A
st |
]
Lo
% P
Voo
A<B A>8
vin | puT 8 |COMPARATOR| ¢
oxo117sAl 14 S B hadh
o] 2 8o
e oy
000-~-00
DVM| ik (20MHz) 8 e
CONTROLLER
Maximum operational speed
Differential gain error Test circuit
Differential phase error
2.6V ERROR RATE
Femtme ©€x202024-1 werb I 1 counrer
S6. m
- 0.6V
1
10bit
, o 00 L TIL — o/a
1175A et 620 S
NTSC VECTOR
SionaL -8.2v CLK SCOPE
0.6
e
620
TTL
G. N
(iv?) Fe Ll EéL -s.2v
Digital output current test circuit
Voo Voo
26V 0‘—'——‘_—‘ VRT oL 28v O ] 1//:: o

el [7] =N

jvin
06V o——f[: vre 08V O vaa |
r——ok . JTL ——ax
oF oE vou +
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Timing Chart 2

VA v v Vi)
Analog input
External clock
| L l J ) | [
Upper comparators block [sofcolso|colsa]|colso| col

Upper data X o X mo X we X we X

Lower reference voltage >< RV(0) >< RV(UX RV2) >< RV(3) ><

Lower comparators A block l S l H (1) l C() I S® | H(3) | C(3) |

Lower data A X LD(~1) X ww X

Lower comparators Bblock ~ H@ | co [ s | H® |co| sw| Hw

Lower data B n-2 X LD (0) X LDb@

Digital output X ou=2 X owt-n X _owo X _oww X_
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Operation Notes

1.

Voo, Vss

To reduce noise effects, separate the analog and digital systems close to the device. For both the digital
and analog Vo pins, use a ceramic capacitor of about 0.1uF set as close as possible to the pin to bypass to
the respective GND's.

Analog input

Compared with the flash type A/D converter, the input capacitance of the analog input is rather small.
However it is necessary to conduct the drive with an amplifier featuring sufficient band and drive capability.
When driving with an amplifier of low output impedance, parasite oscillation may occur. That may be
prevented by inserting a resistance of about 1002 in series between the amplifier output and A/D input.

Clock input
The clock line wiring should be as short as possible also, to avoid any interference with other signals,
separate it from other circuits.

Reference input

Voltage between VRT to VRs is compatible with the dynamic range of the analog input. Bypassing VRT and
VB pins to GND, by means of a capacitor about 0.1uF, stable characteristics are obtained. By shortingVRr
and VRts, VRe and VBRs, the self bias function that generates VRt = 2.6V and Vrs = 0.6V, is activated.

Timing
Analog input is sampled with the falling edge of CLK and output as digital data with a delay of 2.5 clocks and
with the following rising edge. The delay from the clock rising edge to the data output is about 18ns.

OE pin

By connecting OE to GND output mode is obtained. By connecting to Voo high impedance is obtained.
About latch up

It is necessary that AVop and DVob pins be the common source of power supply.

This is to avoid latch up due to the voltage difference between AVop and DVop pins when power is ON.
See “For latch up prevention” of CXD1175AP/CXA1106P PCB description.
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Package Outline Unit: mm

CXD1175AM 24 pin SOP (Plastic) 300 mil 0.3 g

4
150504

1.85:84s
24 13
FAARAARARARA ¥ Ol o1s |
<
ok a8
+1 1 o o
g o~ ©
S :
HEHHHHEER T
1 12 g
04504 127 021805 %
- 3
—
i
Blz012]@)
SOP-24P-L01
CXD1175AP 24 pin DIP (Plastic) 400 mil 2.0 g
['e}
8%
302°84 o
o
o
24 13
(aBululnlaleBolcluWasl e X
©]33 f
38 0'to15°
0 - @
5% [ 5 [ N G S0 U M Gn My S g OU g € gy B
1 12
254
zl3s
- 00
2|+
0~
O] M,
+0.1
0.5 f._?
1015 ™
1.2 DIP-24P-01
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CXD1176Q

8-bit 20MSPS 4/D Converter with Clamp(CH0S)

Advance [nfornation

Description
The CXD1176 is an 8-bit CMOS A/D converter for video
use with a built-in clamp circuit. The adoption of a
2-step parallel system in the A/D converter realizes
low power consumption and a maximum converting speed
of 20MSPS.

Features

* Resolution---8-bit+ 14LSB(DL)

- Maximum sampling frequency---20MSPS

« Low power consumption ---60mW(at 20MSPS Typ.)

*Built-in monostable multivibrator function

« Sync pulse polarity selectable

+ Clamp ON/OFF function

*Built-in sample and hold function

+Built-in reference voltage self bias circuit

- Input CMOS and TTL compatibie

+ 3-state CMOS and TTL compatibie output

» Power supply---5V single

- High f characteristics---60MHz (-3dB)

+ Low input capacitance ---11pF
Block Diagran "",;;X
&

Sample Available 1Q80
Production Start 3Q90

CXD1176Q
32pin QFP(Plastic)

»

Applications
A wide range of applications is open in such
fields that require TV and VCR digital system
and high speed A/D conversion.

Structure )

Silicon gate CMOS IC

Reference supply | @ VRBS

n o {Lover encoder] Lower S
48IT) s sampting comparator
—s 817 ey
]

03 l
o Lwizs ﬂ_;:oder l»L«mr @ AVoo
s t
M 0 anp ll(lgvf%’ﬂifa or —

5 Upper ‘_J
o Puh it d
atcl pper encoder Upper
08 4817) ‘L~ sampling comparator
o ! (48IT)
3, ise) (8)
DVoo
DVoo

3 Clock generator

——

B=—

Puise
Sync
Sync
29 o~ select
(cnl'%sp Integral Clamp REF AE89776
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Absolute Maximum Ratings (Ta=25°C)

+ Supply voltage Voo 7 \'
* Reference voltage Ver, Veg Voo~Vss V
- Input voltage(Analog) Vin Voo~Vss \
- Input voltage(Digital) Vi Voo Voo~Vss \'
+ Qutput voltage(Digital) Vou. Vo Voo~Vss A
- Storage temperature Tae —55~+150 °C
Package Out!line Unit:mm
CXD1176Q 32pin QFP(Plastic) 0.28
. T umsu
0708 s
15838 .
EEEEEREL
2s [ j'_:n:“ H
o mun]
a8 =um]
[mem mam] g
o mr) @
lem wan}
fmsm _—
320000 O 119
s 4t
JTEEEERE
08 03818 o

8
+
i t27tddsl
Y

QFP-32P~L01
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BX-1500

10-bit, 18 MSPS A/D Converter Module (ECL 1/0)

Description

module for high resolution video signal process-
ing, in which 10-bit, 20 MSPS serial/parallel type
high speed A/D converter IC and necessary
peripheral circuits are combined.

Features

Mounting Outline

BX-1500 is a 10-bit, 18 MSPS A/D converter

Sample hold circuit, built-in constant-voltage
regulated power supply.

® Clock input, Digital output ECL level.

¢ Operation possible only by connecting a clock
pulse circuit and the power supply.

¢ Resolution 10-bit

¢ Maximum conversion rate 18 MSPS (Min.)

¢ Analog input level 2Vp-p

* Digital output level ECL level

* Supply voltage *5v

¢ Power consumption 1.4W

Structure
Hybrid IC

Absolute Maximum Ratings (Ta = 25°C)

* Supply voltage vce

VEE

* Analog input voltage VIN

¢ Clock input voitage VCLK, VCLK

¢ Digital output current lor to lo

® Operating temperature Topr

e Storage temperature Tstg

Recommended Operating Conditions

Supply voltage Vcc
VEE
Clock input voltage VcLK (High)
VCLK (Low)
Input signal voltage VIN
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+7.0

-7.0
VEE to 0.3
VEE to 0.3
-20to O mA
-15to +65 °C
-25to +80 °C

<<<L<<L

+5.0 +0.25
-5.0 £0.25
-1.1 (Min.)
- 1.4 (Max.)
-2to 0

<<<K<<<L
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BX-1500

Block Diagram and Pin Configuration

Pin Description

1

o

CLOCK
BUFFER c SAMPLE HOLD
T T

VRer-T
A/D

CONVERTER
VN (H)
vin (L WV
VR2

Vaer -8 ————@——%
Avee

(19 vee cHECK
(1) A/0 N cHECK

No. Symbol Description No: Symbol Description
1 CLK OUT Clock output (ECL), Open emitter 15 | D3 Digital output
2 | EIK ouT glock invgrted output (ECL), 16 | D2 Digital output
pen emitter 17 | D1 (MSB) Digital output
3 | DGND Digital ground 18 | A/D IN CHECK | Input signal check of ADC
4 | S/IHCLKIN Sample hold clock input (ECL) 19 | Vec CHECK Vec check of ADC
R D e
7 | DGND Digital ground 21 | AVee Analog Vee (- 5V—A}
8 | D10 {LSB) Digital output 22 | AGND Analog ground
9 | D9 Digital output 23 | AVce Analog Vce (+5V—A)
10 | D8 Digital output 24 | AGND Analog ground
11 | D7 Digital output 29 | AGND Analog ground
12 | D6 Digital output 30 [ Vin Analog input
13 | D5 Digital output 31 | AGND Analog ground
14 | D4 Digital output 33 | AGND Analog ground
34 | Ve Vce (+5V-A, -D}
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SONYos BX-1500

. P Ta=256° = =—
Electrical Characteristics Tw(SH) < 22 ne, Td(SH- AD)~ 34ns, TW (AD) = 23ns
Item Symbol Test condition Min. Typ. | Max. Unit
Resolution n 10 bit
Conversion rate Lk max) 18 MSPS
Integral Lineanty ILE +1.0] 1.5 | LSB
Differential Linearity DLE +1.0| LsB
Differential gain error DG NTSC 40 IRE mod ramp, fcik =18 MHz 0.5 0.7 %
Differential phase error DP NTSC 40 IRE mod ramp, fcik= 18 MHz 0.3 0.4 deg
Consumption current (1) fec 90 120 mA
Consumption current (2) lee -240| -185 mA
Analog input current In 200 uA
Analog input capacity Cin 10 pF
Analog input offset Voff -60 mv
Analog input band width BW | 0.7dB down by 1.8Vp-p input 9 MHz
Digital input current I 200 pA
Digital input current I 200 pA
Digital output voltage H(1)| VoH1 | No pull-down resistor connected. -10]| -0.8 v
Digital output voltage H(2)| Vonz | 1 k@ puli-down resistor. -1.0 v
Digital output voltage L(1) [ Vov1 | No pull-down resistor connected. -16| -14 v
Digital output voltage L(2) | Vor2 | 1kQ pull-down resistor. ' -1.9 v
Clock output voltage H VH -0.98 -0.81 \"
Clock output voltage L Vi -1.95 -1.63 \'
Output data delay Td 5 ns
Timing Chart !
SampleN+2
Vas A Sample N
(Sample)
S/H CLK IN —\| e \ / \ /
Tw(SH) N+1
Ty N To N+2
Sample hold
waveform —
A/D CLK IN ——f———m\ e e
Td(SH-AD) Tw(AD]
Data Output P J(‘ — D« - X o
~ Td(AD)

TH is a timing for the upper comparator to compare VIN and VREF and latch its result. TL is a timing
for the lower comparator to compare VIN and VREF and latch its result.

Item Symbol | Min. | Typ. | Max. | Unit
Sampling pulse width Tw (SH) 22 ns
A/D clock delay Ta (SH-AD) 34 ns
A/D clock pulse width Tw (AD) 23 ns
A/D output data delay Ta (AD) 6 ns
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Electrical Characteristics Test Circuit 1

L 1 AMP.2
AMP. 1 ) Cc ¢C

FUNCTION BX1500 €x20202a-1| 0SCILLO
GENERATOR W7oy | oo | torar W—S—x19, SCOPE
1KHz TRIANGLE WAVE S/HeLK A/DcLK
Differential linearity error test circuit
AMP. 1 [ P [ 16
FUNCTION BX1500 i X 0SCILLO
GENERATOR (A/D) o010 c(:/oAz)o 2A4 L SCOPE
=
smod tasocrk
CLK
GENERATOR

10MHz LOCK SYNTHESIZER

GENERATOR

Envelope test circuit

SYNC [sc AMP. 1 f——k EXT 071 EXT SYNC
. D1 i¢

NTSC
SIGNAL x2 BX1500 I |cx202024-1 VECTOR
GENERATOR (A/D) Di0 ) SCOPE
s/ucht rA/D cLK
CLK
GENERATOR

SYNTHESIZER
LEVEL
GENERATOR

DG * DP test circuit
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Electrical Characteristics Test Circuit 2

(8) A/D N CHECK mseio 1 (17) 1) D1(MSB)
(19) vee CHECK 02(t¢) 02
(20 vaer.s cHECK D3 D3
Vi v @) avee D4 D4
- @2 A GND DS 0s
10K A Vce D6 b6
J;o" 25 @9 A cno0 o7 o7
- X20202A~f
- 1., @wnc.  BX-1500 e pe CX20202A-1
e)Ne D9 D9
5 @n.c (LSBIDI0 D 10(L$B)
bl @n.c. oano (7)
ANALDS 1N hy 4o | @9 A GND D Vee (&)
>'°_ VIN aspckn (3) 13 &%
% 16 Ao (31) A 6ND S/HGLKIN (4)—@) S/H CLK IN () cLx
—1 7 @ oo (3)
J;o" (334 eno X ot (2) —va
: (39 vee ax our (1)
)

VitV -% . DIGITAL GND CAPACITOR UNIT :uF
v2i5v 7;’ . ANALOG GND

CANOS

00S1-X89
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Equivalent Circuit

.

"‘gg Avee
W .cnscx 2
VR2 C32|
00 oy =
28M27 {2625 2a) (23 K 22 21 {20 19)(18
29 gg 2z g H H 17
o Tz 8 g
30)veerr > > M8 (1e)—(17
@vcc 23) Avee 31 oz (15 16
e C4 32)veers 03 (14 15
™7 R8  R9
fro1t2/21 10 47 33 04 (13 14
T 05 (12)—(13
06 (11 12
o7 (10 1"
oe (9)—(10
w 09 (8 9
$080 x
gape o9 x x - Lse('7 8
se5os % x 610
z®3° i@ o o
00,00060.60.0.0C
c3t
;m
R44  2R4S5
0
RIS )
se W ;#Am 162(3/3) CLK OUT
CLK IN
6 —
g :-ER"Z“O' 2 CLK ouT
R 1
dcae
162 173 <
- S/H S0l1,16 -
CLK IN : @om
4 3
12

ANALOG GNO
. @@E)@)E)E ¢ The D GND (Digital Ground) and A GND (Analog Ground)
are shorted through the chassis.
¢ The D Ve (Digital power supply —5V) and A Vee
(Analog power supply —5V) are able to short.
e The D Vcc (Digital power supply +5V) and A Vcc
(Analog power supply +5V) are able to short.

vt TP | LSS

CAPACITOR UNIT:yuF

D1
02
03
04
DS
D6

07

09

010

@

33) AGND

@ N.C.
@Vll
.-@ AGND
N.C.
@NAC,
@ N.C,
.—@m
@Avo:

AGND

@ Avee

VRer. 5. CHECK

Vee CHECK

A/D IN CHECK

@ D1(LsB)

02z

@

@ 04

13) 05

@ 13

@ o7

@ o8

ol

D10(MS8)
a0

@ ovee

@ A/D CLK IN

@ S/HCLK IN
o

GND

= @ TLK out

@ CLK OUT

ANOS

00S§1-X9
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SONYe

BX-1500
Timing Clock Generating Circuit
.L . -=Ci1
A 2R2 01
82
1c1/3) 1c1{2/3) 1€1{3/3)
ECL LK (D———Ne— 3 :: &—3—@ s/ cLx
IN 4, z s @ s/n Tk
R4S SRS
gR1 2R3 8607 T 360
$560 $130
.sv »
-l- | =c2 lca
=R6 SR9 [X] [-3]
S8z <82
1c201/3) 1c2(2/3) L4 S ica(3/3 | 13
U ! NS N o P BNE_, O] - 2)As0 CLK
r 2 T WS 5)AsD CiK
n
E31A 5% £33 Lz 3R
CAPACITOR UNIT : yff
Symbol Name Products name Manufacture
DL1, DL3 DIL DELAY LINES SDL20N500 JPC
DL2 DIL DELAY LINES SDL50ON500 JPC
IC1, 1C2, IC3 MECL 10KH HIGH-SPEED
EMITTER-COUPLED LOGIC MC10H116 MOTOROLA
C1,C2,C3 CERAMIC CHIP CAPACITOR CM21W5BR104K KYOCERA
20VDC (0.14F)
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Notes on Operation

1. Ground pins (AGND, DGND)
The analog ground and digital ground are shorted on the BX-1500 chassis. Provide a wider GND
space as far as possible to reduce impedance when mounting on a printed circuit board.

2. Power supply pins (Vcc, AVce)
vce = + 5V, AVcc= + 5V
No problem in using Vcc and AVCC in common.

3. Power supply pins (AVEE, DVEE)
AVEE = -5V, DVEE= -5V
No problem in using AVEE and DVEE in common.

4. Analog input (VIN)
Input impedance at the analog input stage is 10 k@ or more. When an analog signal is input
to the BX-1500, it is necessary to cope with an analog input offset existing in the BX-1500.
For that purpose, monitor the pin 18 (A/D IN CHECK) and take measures to make the dy-
namic range for that analog signal be O to —2 V.
For normal use, keep the pin 18 open.

5. Damping resistor (VR2)
The damping resistor has been adjusted at the time of shipment so that the differential linear-
ity and envelope property are the optimum when a recommended clock signal is input. When
the clock inputs [TW(SH) = 22ns, Tw(SH) = 23ns, Td(SH-AD) = 34ns] are a little out of the recom-
mended values, the damping resistor must be fine-adjusted.

6. Reference voltage (VREF.B CHECK)
A bias circuit is incorporated into the BX-1500 to generate the ADC reference voltage. Usual-
ly, this value has been set to —2V which can be checked with pin 20. For normal use, keep
the pin 20 open.

7. Clock input (S/H CLK IN, A/D CLK IN)
Two phases of the ECL level clock must be added to the clock. One is added to pin 4 for the inner
sample hold circuit (S/H) and the other is added to Pin 5 for the inner serial/parallel ADC.
The input clock wave is rectified in the inner IC2. To the clock input pin, no pull-down resistor
is connected. (See ‘‘Equivalent Circuit’’.)
When a clock signal is input, be sure to adjust the phase difference- [Td (SH-AD)] and the pulse
width [Tw (SH), Tw (AD)l.
See ‘Timing Chart’’ item for the clock timing.
For generating a two-phase clock signal, see ‘‘Timing Clock Generating Circuit’’.

8. Clock output, inverted clock output (CLK OUT, CLK OUT)
The clock input for ADC is output to pins 1 and 2 via the inner IC2. The output is an open-emitter
and the receiver side must have a pull-down resistor. (See ‘’Electrical Characteristics Test Circuit
2'*.) The output data is output delaying this clock by the A/D output delay (Td).
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Others
Pin 19 is a monitor pin for the inner ADC plus power supply.
For normal use, keep the pin 19 open.

10.Digital output (D1 through D10)

11

Although a 10 k@ pull-down resistor is built into the digital output stage, a 1 kQ or larger
resistor can further be connected to it externally.

In this case, however, care must be taken about changes in the output level.

The “‘Output Data Format’’ shows the relationship between analog input voltage and digital
output code.

.How to match timing

Refer to ‘‘Timing Chart”’.

When an analog input signal and a sample hold clock signal (clock Low period Tw (SH) =22ns)
are added to the BX-1500, the sample hold circuit output or inner ADC input waveform shows
a sample hold waveform.

Further, when an A/D clock signal (clock Low period Tw(AD) = 23ns) delaying Td(SH-AD) for
the sample hold clock is added to the BX-1500, the ADC upper level comparator compares
VIN and VREF in a TH timing as shown in the diagram and latches the result the ADC lower level
comparator compares VIN and VREF in a TL timing and latches the result.

The BX-1500 output data is output delaying Td for the ADC clock.

Tw (SH) is a sampling time in the BX-1500 sample hold circuit.

The Td (SH-AD) time is an A/D clock delay. This time becomes longer than the time required for
settling a sample hold circuit output in the BX-1500. Therefore, when Tw (SH) is made longer,
for example, to widen the analog input bandwidth, the sample hold settling time becomes longer
and accordingly the Td (SH-AD) time has to be made longer.

The Tw (AD) time is an A/D clock pulse width. The minimum 23 ns is required so that no er-
ror occurs in the inner serial/parallel ADC.

12.Example of clock generation

Example of a clock generation circuit for the two-phase clock signal to be input to the BX-1500
is shown in the “Timing Clock Generating Circuit’’.

A sample hold clock signal is generated from IC1 and DL1. Tw (SH) is determined by DL1.
The A/D clock signal is generated by IC2, IC3, DL2 and DL3. Td (SH-AD) is determined by DL2
and Tw (AD) is determined by DL3. "

When ECL clock signal is input to pin 1, S/H CLK is output to pin 2 and A/D CLK to pin 4.

Be sure to input these clock signals to the pin 4 S/H CLK IN and pin 5 A/D IN of BX-1500.
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Output Data Format

The A/D converter input (S/H out) is quantified in 10 bit within the range of reference voltage VREF.T
to VREF.B. The module has been set to VREF.T=0V and VREF.B= —2V.

Digital output code (binary)
A/D input signal voltagel  Step |MSB LSB
12345678910
VRer.T 0000 1111111111
; 0001 1111111110
0511 1000000001
0512 1000000000
0513 0111111111
1022 0000000001
VR8Er.B 1023 0000000000
1: Vo
0 Ve
Package Outline
3
s

Z
0.3401 =3

"7 188
. 1

- L ] [ ]

S . ]
| ] .
. 244 g
] 2 <
) © é
: Bottom View =
[] 29 §
s ]
. 3t
]
. 330 5 ]

1 34
N
42 50.8 v Lead pitch e =2.54mm
General tolerance +0.3 mm
Weight 38.7 g (Approx.)
MAX59.9
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. CX20116/CXA1066K/CXA1056P/
8 bit High-Speed A/D Converter CXA1056K/CXA1016P/CXA1016K

The 8 bit A/Ds for which the flash system has been employed require no externally connected circuits
that call for complicated adjustments, and thus make it easy to use. However, because of the high speed
conversion they enable, careful design on PCB patterns will be needed to be exercised at relatively high

frequencies when operating them.

1. Vgg GND

Vee's and GND's of the A/Ds have been circuitally separated within the IC into those for the digital circuit
and those for the analog circuit. Up to about 50 MHz of clock frequencies the PC board patterns need
not be separated, but when employing a higher frequency clock, the separated use of patterns is
recommended for noise suppression.

When employing Veg's separated into digital and analog applications, devices may be destroyed if one
end of the Vgg's is turned on with the other left connected to GND via a low impedance for one se;cond
or longer.

Both the digital and analog Vgg terminals should be bypassed to their respective GNDs with two

capacitors each, one 1uF and the other 0.01uF, at a locetion as close to the terminal as possible. For the

0.01uF, a ceramic chip capacitor is best suited.

2. Timing

The analog input will be sampled at the rising edge of CLK, and digital data is output at the next rising
edge of 1CLK cycle later. The delay from the rising edge of CLK to the digital data, Td, is typically 3.5ns,
thus it will be possible to latch data with a 10K or 100K series pos?tive edge triggered ECL latch at the

same CLK timing and phase as that of the A/Ds.

3. Analog Input (Vin) (See Fig. 1.

A slew rate of 250V/us will be required to take full advantage of the wide 40 MHz and above input
frequency band of CX20116/CXA1066. Although the analog input capacitance has been reduced to be
35pF or vastly smaller than that of the conventional flash type A/D converters, the A/Ds have to be

driven with an input amplifier that has a wide frequency band and
NEB9668-HP
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SONYs CXA1056K/CXA1016P/CXA1016K

sufficient drive capabilities.

For a simple hook-up, a combination of Harris HA-2540, 5195 or equivalent with an appropriate buffer
may be used.

As the input impedance of the devices is capacitive, the driving amplifier occasionally falles into an
instable condition and oscillates locally. This instability can be prevented with a resistor added between
the output terminal of the amplifier and the input terminal of the A/D. For this application, a resistor from

2 to 10 ohms is recommended.

4. Clock Inputs (CLK, CLK) (See Fig. 2.}
The clock is usually used to be differentially supplied to two terminals, CLK and CLK, but it may also be
used as a single input CLK by adding on a capacitor of 1,000pF between the CLK terminal and GND. In

this case, the CLK terminal will be held at the threshold potential of the ECL (— 1.3V).

5. Logic Control Inputs (MINV, LINV) (See Fig. 3.)
The selection of output codes in response to the analog input will be enabled by the logic states
assigned to the MINV and LINV terminals, and will facilitate the application of this converter.

The MINV and LINV terminals will be held at a “LOW" level (= “0”) when they are in an open state.

Their “High" level may be obtained by a pullup to GND with either a single diode stage or 3.9k ().

6. Digital Outputs (DO to D7) (See Fig. 4.)

Digital outputs require external pull-down resistors. To pull down to Vgg = —5.2V, resistors in a range of

500() to 1k are recommended.

7. Reference Inputs (Vgt, VRm. VRs) (See Fig. 5.)

The VRt ~ VRg inter-terminal voltage corresponds to the A/Ds input dynamic range. While slight offsets
are presented on the VRt and Vg terminal sides, adjustments will be possible within the range of Vgt =
OV=+0.1V and Vgg = —2V+0.2V.

The VRg terminal should be bypassed to GND with 1uF and 0.01uF capacitors in parallel.

When the Vrm terminal has been bypassed to GND with a 0.01uF capacitor, high frequency
characteristics of the converter will be further stabilized. The Vgy terminal may also be utilized as a

trimming terminal for more accurate linearity compensation.
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8. Blank Terminals

Operations with all blank terminals connected to GND are recommended.

9. Others
The converters are very sensitive to noise level because the comparator hysterisis has been designed

extremely small to enable high speed operations. The PC board must be designed carefully to reduce

ground plane impedance.

Equivalent input and output circuits

AGND DGND1 DGND1
CLK —1.3V LINV —1.3V
Lf 13K0Q
AVge ' DVee DVee
Fig. 1 Analog input Fig. 2 CLK, CLK input Fig. 3 MINV, LINV input
DGND1 DGND2 AGND
5 1
D0—D7 VRt —%
0 :
5.6KQ Vgm
7.y 1KQ S i 8
<
0.014 !
DVee 1| 001, VRe j
Fig. 4 Digital output -2V

i

Fig. 5 Linearity compensation

10. Operation (See the block diagram and timing chart.)

1. The reference voltage, which has been obtained by dividing equally the voltage across VRt to VRg
into 256 by the reference resistance, is applied to the respective + (positive) input sides of 256
clocked comparators. An analog input is applied to the — (negative) input sides of all the 256

clocked comparators from the Viy terminal.
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2. When the state of CLK is in Low, the master (front stage) of the comparator compares the respective
reference voltage and the analog input voltage which is ever-changing.

3. When the CLK moves from Low into Hi, each master simultaneously latches the state prior to the
CLK transition, and as a result, it provides conditions of “11 ... 1100 .. 0" in sequence from the
VRT side to the Vg side.

4. The output of the master is ANDed between the respective adjacent outputs, and ‘*1” stands only
when neighboring 2 outputs become “10", and the all other outputs become ““0".

5. The result of the AND is latched in the slave latch when CLK moves from Hi into Low. Output of the
slave is divided into 4 blocks and each block has 32 clocked comparators, and they are coded into
binary codes of 6 bits respectively by the transistor matrix circuit.

6. The 6 bit codes are further coded into 8 bit codes by the transistor matrix circuit after they are
respectively latched, and they are then output into the ECL level by the output buffer after being 8
bit latched. The output data is delayed 1 clock from the data sampling point and appears at the
output pin.

7. Two polarity inversion inputs such as MINV and LINV are fed externally to the output buffer, and

each of them selects output polarity of MSB and LSB’s, respectively.

Block Diagram
OVIN
o—
VR 7
s L o0,
|
B 6 e
3 N . _r—)Df « De
w i w
) w [
< N - 8 T - 8 T 5 |
VaMm ] ! 2o 6l o 3] @ I
1O Bg| | & <3|
T E —r‘g E \ 5 (
: oo © © D; 3| !
! | : i —— !
i | 6 —O Do
veo 1T
oLk o> L l
CLK Miny ©© Liny

Fig. 6
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Timing Chart

| N+2

N
Analog input( Vin /(r’/’r\( !

D G G GEND G G
CLK (Y e L
|

Comparator output  Master ~

Slave X

6 bit latch output

M
<
S
<]

>
>

>
>

8 bit latch output X
Data output Dg ~ D7 XN—1 XN X N+1
—| Td L
Fig. 7 Dots (®) in the chart demote respective latch timings.

*See page 34, 54 for Tpwl and TpwO.
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11. Dynamic Performance

Figures 8 to 18 show the dynamic performance of the A/D’s. The performance is measured with the aid
of the digital signal processing in which the parameters are derived directly from the A/D’s digital output
data. SNR is defined as RMS Signal to RMS Noise.

Fig. 8(a) shows the signal to noise ratio (SNR) of the CX20116/CXA1066K at a sampling rate of 102.4
MHz and 81.92 MHz. The FFT spectrum is shown in Fig. 9 and Fig. 10.

The effective bit is shown in Fig. 8 (b), which is derived from the difference between the measured data

and an ideal sine-wave best fitted to the measured data.

50 3 8
I— fs = 81.92 MHz ‘t\ fs = 81.92 MHz
40 <] L7 =
3 fs = 1024 m'\\ § fs = 1024 MH\
[ 2
z Q
@ R
30 @ o \
CX20116/CXA1066K CX20116/CXA1066K
20 5
0 10 20 30 40 0 10 20 30 40
(a) fin (MHz) (b) fin (MHz)
Fig. 8 SNR and effective bit of CX20116/CX20116U/CXA1066K/CXA1066UK
a8y rnmplu-mz meemnn (aB) Fs.mpu-mz 4000¢HHz ) )
came | o RS
ere pies 3wl &7 Bres eiosceies
-20.9 -20.9)
4.0 -40.9
-60.0 -60.9
-80. EWW M MNiW -EBAQM
0.2 10.00 22.00 3e.e0 49.0292 2.00 m‘.za 20.00 3ak,ea m‘,ea N 52.990
Fig. 9 CX201 16 Fig. 10 CX20116

Spectrum with the aid of FFT at 102.4 MHz
sampling and 10.1 MHz input.

Spectrum with the aid of FFT at 102.4 MHz
sampling and 25.1 MHz input.
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192

224

256

32

64

96

128

182

224

Fsample=102.400(MHz) Fin = 10.188(MHz) cx2e116 4ve?

Fig. 11 CX20116

Reconstructed waveform. 102.4 MHz
sampling, 10.1 MHz input. ’

Fsample= 48.860(MHz) Fin - 41.840(MHz) Ccx2e116  4va?

Fig. 13 CX20116
Beat waveform at 41 MHz,
Af = 0.08 MHz.

32

64

86

128

160

192

Fsample=182.408(MHz) Fin = 25.108(MHz) CX20116 4vO?7

] 208 400 688 800 1088
Fig. 12 CX20116
Reconstructed waveform with the best
fitted sine wave. 102.4 MHz sampling,
25.1 MHz input.
Fsample= B1.S20(MHz) Fin = 41.040(MHz) CX28116 4V@?
/\\ /\
// \'\\ ,..-‘ N
/ Ay / \,
b /}/ \-'\ // ‘.‘\
// AN / \\
7 \\. ,/[ N
x\ '/""-\ /]
\\ /‘ \~ ;/
\ / N
\ N\ /
N / N\ S
\// \//
2 2008 400 600 8ea 1000
Fig. 14 CX20116

Envelope test waveform at 41.04 MHz
input and 81.92 MHz sampling.
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(8P) UNS

50

s = 51.20 MHz

\"\

50

Y: 30.72 MHz

I

10 20
fin (MHz)

Fig. 16 SNR of CXA1016P/CXA1016K

CXA1816D SMO3

(2]
40 Z 40
\ 5
\ Fox
=z
30 30
CXA1056P CXA1016P
20 ' 20 '
0 10 20 0
fin (MHz)
Fig. 15 SNR of CXA1056P/CXA1056K
@B | Fample= 51.2000(MHz) (B | b ampte= 30.7208(HHz)
g.0f Fin - 9.9580(MHz) CxAt@ssb  s4to3 sl Fin = 5.8188(MHz)
1824 Points FFT 1824 Points FFT
SNR = 41.28 (dB) SNR = 44.75 (dB
Eff Bit= 6£.67(bit) Eff Bit= 7.22(b1t
-20.9| ~2@. 0|
-40. 0 -42. 0|
~60.0| -60. 0|
1 %WMMM N%» -
2.08 EjABB lB‘.BB 15.80 Zﬁl,BB 25.0¢ v.ve QI.BB
(MHz)

Fig. 17 CXA1056P/CXA1056K
Spectrum with the aid of FFT at 51.2 MHz

sampling and 9.95 MHz input.

6.088 S.00 12.08 15.0¢
{(MH2)

Fig. 18 CXA1016P/CXA1016K
Spectrum with the aid of FFT at 30.72 MHz
sampling and 5.01 MHz input.
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(ap) 98| Inding

(gp)1eAs| Indinp

o \
-1
-2
-3
-4

Fc=100MHz

Vin=FS

Zs=50Q(direct input)

1 10 100
fin(MHz)
Fig. 19 CX20116/CXA1066K
Output level vs. fin
[ —

Fc=30MHz
Vin=FS
Zs=509 (direct input)

[+X] : 10 100
fin(MHz)
Fig. 21 CXA1016P/CXA1016K
Output level vs.fin

(ap) [#As| Inding

-2

-3

Fc=50MHz
Vin=FS
Zs=5020 (direct input)

[oX]

1

fin(MHz)

Fig. 20 CXA1056P/CXA1056K
Output level vs. fin
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2. High Speed D/A Converters

(A): Advanced Information

(P): Preliminary
Type Function Page

CX20051A 10-bit 30MSPS D/A Converter (ECL 1/O) 183

CX20201A-1/-2/-3 10/9/8-bit 160MSPS D/A Converter 196

CX20202A-1/-2/-3

CX20206 8-bit 35MSPS RGB 3-channel D/A Converter (TTL 1/0) 210

CXA1106M/P 8-bit 35MSPS High Speed D/A Converter (TTL 1/O) 225

CXA1146Q/D 8-bit 160/300MSPS Triple VIDEO DAC ) 244

CXA1156Q/D

CXA1236Q : 8-bit 500MSPS Single VIDEO DAC A) 252
~ CXA1260Q-Z 8-bit 35MSPS RGB 3-channel D/A Converter (TTL 1/O) 264

CXD1170M 6-bit 40MSPS D/A Converter (CMOS) (A) 279

CXD1171M 8-bit 40MSPS D/A Converter (CMOS) A) 281
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CX20051A

10 bit 30 MSPS D/A Converter

Description

CX20051A is 10 bit, 30 MSPS D/A Converter,
designed for a video signal processing. The broadcasting
application will require the fairly high resolution for
D/A. CX20051A is suitable for the high definition TV
application, too.
The external resistor can control the voltage output
range of the D/A. The CX20051A requires —5V
single power supply, the ECL digital inputs, and the
differencial ECL clocks, to operate.

Features

» Maximum conversion frequency 30 MSPS

» High resolution 10 bit

» Low power consumption 550 mW

» —bV single power supply

» Clock input and digital input are in ECL level

Structure
Bipolar silicon monolithic IC.

Block Diagram and Pin Connection

DGND DVEE NC

r-X-1 r--0
[
T
1
g
]
[l
[

28 pin DIP (Plastic)

NC AVEE ISET) AGND AGND VOUT NC

Q‘@ Out resnce Q

_circuit network

Bias current (externally connected)

NC CLk CLK DVEE

Clock buffer

Upper 4 bits (15 pieces)

Lower 6 bits

Clock synchronizing
circuit

I Upper 4 bit decoder

AVEg NC AVgg D1 D2 D3 D4
(MSB)

D8 D9 D10 DGND
(LsB)

DIGITAL INPUT

Fig. 1
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Absolute Maximum Ratings (Ta=25°C)

« Supply voltage VEE - -12 v
» Digital input voltage  VIN VEee to O v
o Operating temperature Topr —10 to +70 °C
« Storage temperature Tstg —50 to +150 °C
« Allowable power dissipation 1.47 w

Recommended Operating Conditions

» Supply voltage Vee —5.0 £ 0.25 \
« Digital input voltage VW —0.89 + 0.15 \"

viL =175 £ 0.15 \
« Dynamic range Vo —1.5 to —0.5 \"
« Bias current IseT 1.0 = 0.5 mA

Pin Description

Equivalent circuit

No. Symbol Description

1 D Vee | Digital Vee power supply (~5V)
2 NC Non-connection

3 D Vee | Digital Vee power supply (- 5V)
4 NSB

5 BIT2

6 BIT3

7 BiT4

8 BITS 10-bit digital input

Py BIT6 MSB: Uppermost order)

10 e SB: Lower most order.

11 BIT8

12 BIT9

13 LSB

14 D GND | Digital GND

15 D Vee | Digital Vee power supply (—5V)
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No. Symbol ~ Description Equivalent circuit
16 CLK Clock bar input x A 160
fe)CLK
@ ek ™
(o
17 CLK | Clock input x
VEE
@DVEE
18 NC
Non-connection
19 NC
@) acno
Rour'[ @OUY
20 ouT D/A output
@ Avee vee
21 A GND | Analog GND
Directly connected to the output
resistance circuit network (Rour)
22 A GND | Analog GND
For analog circuit system other than
the output resistance circuit network
@AGND
;)r i
3
:"l —O0 @ 1SET
23 IseT Dynamic range adjusting pin ] ry
4
0.8k 0.8k o
VEE
O—.AL———_’
AVEE
24 A VEe | Analog Vee power supply (—5V)
25 NC .
Non-connection
26 NC
27 D Vee | Digital Vee power supply (—5V)
28 D GND | Digital GND
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Electrical Characteristics

(Ta=25°C AGND=DGND=0V, AVee=DVee=—5V)

voltage of the individual pins 4 to 13

Item Symbol Condition Min. | Typ. | Max. | Unit
Differential linearity D.L. *1 —0.8 0 | 08 LSB
Maximum operating fmax | *2 30 MHz
clock frequency
Differential gain D.G. NTSC 40IRE mod. ramp 0.7 %
Differential phase pp. |fok=14.3 MHz 0.2 deg
Circuit current lee 88 110 132 mA
Output impedance Rour 52 62 72 (9]
Input current hH Measured in the high level input 1 3 10 MA

voltage of the individual pins 4 to 13
Input current e Measured in the low level input]! O 20 300 nA

Note} As for the test circuit, see Fig. 2a to 2d.
*1 Input signal is digital ramp with 1 MHz clock.
Glitches are not the subject of the measurement.
*2 The maximum operating clock frequency which shows no bit error. Input signal is digital ramp.
Glitches are not the subject of the measurement.
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Electrical Characteristics Test Circuit

-sv
L1 20
-2 27— 7;'?
L3 26 ]
4 25
s 244—¢ 27k
. 6 23 ——
10 bit 7 ] o
CX20051A 22
ECL 4 o A L.P.F. 0SCILLO-
COUNTER o 19 0 — 5 MHz SCOPE-
1" 18 4 cLOCK
12 v -~
13 16
H1a 15—
; [*~—rock
OUTPUT
ECL
SIGNAL
GENERATOR

Fig. 2a Block diagram of differential linearity and maximum operating
frequency test circuit

-1 28
2 274
L3 264
X 254
5 24
Le 23
[T cx200514 2%
(o 20 [ad &)
Lo 191 o/
11 18
12 17
13 16
14 15

Fig. 2b Block diagram of output impedance test circuit

-5V
[ ; r
2 27
& 26
o—4t-4 25
o 2.7
bC &—:: 2 h
3 22
ZSZVPELT{ @ o4 cx200518 2 P—T 3
o—<+9 20
(Hor L) o—1tio 194
o—t141 18
o—t12 17
o—3-13 16 }
r'14 15
”r

Fig. 2c Block diagram of input current test circuit
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-8V

1 28
-2 2744 1'}1‘
ouT |3 26 4
4 254
10 bit digital . bl 27K
signal 7 CX20051A 221 7
generator g 244 :,__1;7 B.P.F. c;gs'OR
for NTSC, 1 10 ] 3—4MHz SCOPE
mod. ramp 1" 18 4 cLoCK
12 17 -
13 16
14 15 4+—
,r [*~—eroex
ECL
SIGNAL
GENERATOR
Fig. 2d Block diagram of DG and DP test circuit
-1 28
-2 274 T
-3 26 4
4 251
- 24 4+—4 RISET
10 bit : b4
CX20051A 221
ECL 8 z«-b‘_ﬁf LPF 0SCILLO-
COUNTER 0 191 0 — 5 MHz SCOPE
13} g CLOCK
12 P re
13 i6
14 15 4—
- ™ ~—cock

OuTPUT

ECL
SIGNAL
GENERATOR

Fig. 2e Block diagram of dynamic range test circuit
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Digital input signat
(ECL level)

FM

\/
1 28 —’57
27— 0-5Vv
3
MSB
24 RlSE‘I’f 27K oF —O0 -5V 1mA
CX20051A 23 W © -
n
22 | P IseT
21 ™
2op————o—] L PF}——0
OUTPUT
CLK —/\_ Clock
LSB CLK —_/~ [(ECL level)
15 p—rsres—0 - 5V

Fig. 3 Typical circuit connection

When changing the dynamic range of the output, change the value of R or the constant current supply
value when a constant current supply is inserted in place of R. Both input and clock are in ECL level.
Regarding the clock waveform, see the Note on Application.

OUTPUT

w -5V _j“f GND -5V -5V
lIo,o‘,. 001u
8E 38 5102 2510
a 512 261 ey
3 ic1 ol2r ool Q)
o | 0| || :ﬂ
T GND
ECL < 1,
DIGITAL e Veer
N ~5V Q Qo
~14. Cout C
£=14.3 MHz ico [§* €
2, o
S Ciny
Vie S
trevet] |
Q2 [+0}
510 l— Q. Qo ™
M- out € .
-o o -
S: anl
Ve S
14 DGND DVEE 15 t
L M 4.7k
I_1 GND —sv 1k
51 1k
== :
Veer Vees GND 5]
e a olololo M W
510 b——1Q35 Qo olalala! 1k 5V
7 & 2 || o ax .
BV c D3 gu 233 Check o— IC.,IC2 : HD10116
s [ . Che:
o Six | IC3-iCs : HD10136
Vee S Yeu Check 5103 3510 Ui HA2520
Uz HA5033
\;> R*: LPF adjusting resistance

Fig. 4 Application circuit

—1

Analog
Digital |
AGND &
oGNp |

Avee |
D VEe
+12v
-12v

¥} 0>

89 —

| VEE = —5V
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Note on Application

(1) Applying clocks
(a) To pins 16 and 17, clock signals denoted as CLOCK and CLOCK are to be fed respectively. Both of
their levels are ECL compatible levels.

——-

CLOCK ======—x
\,

Ve

/

\ / AY
| TR 4

cLocK e —

Fig. 5a CLOCK and CLOCK waveforms

(b) Alternatively single-end method is usable to apply clock signal to the device. A clock signal of ECL
level is to be fed to one of pin 16 or pin 17, with the other pin fixed to the ECL threshold level.

e N [ NP «— The voltage to be fed to pin 16

«— The voitage to be fed to pin 17
CLOCK
Fig. 5b Single-end method
(2) Timing chart
The timing between the CLOCK signal and 10 bit Digital Data Input signal is shown in the diagram below.

100% -—~-§-
90% ———fH-—-- (Recommended operating condition)
TH > 2 ns
ouTeUT S > 10 ns
-T-——— 10% The typical values of TDS and TSET under the
Tt 0% above-mentioned condition are
DS 7| :,.SET DS = 7 ns
DIGITAL : SET = 4 ns
DATA ! ! for Zv (load resistance) > 10 k2
INPUT i N

(each bit) ]

CLOCK

Fig. 5¢ Timing chart

3

-~

Dynamic range (Iser pin, pin 23)

Dynamic range can be determined by connecting an external resistor (RiSeT) between the ISET pin (pin
23) and the A GND pin (pin 22}, or by applying a current source (ISeT) to the ISeT pin (pin 23). Typical
values to obtain 1V of dynamic range are 2.7 k2 and 1 mA, for RiseT and IseT respectively (for a load
resistance ZL > 10 k{2). (See the Dynamic range vs. RiseT on page 193.)
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(4) Input coding

STEPS DIGITAL INPUT ANALOG QUTPUT
CASE @ CASE @
0000 MSB1111111111LSB —0.003V —0.003V
0511 1000000000 —0.4825V —0.503V
0512 0111111111 —0.4835V —0.504V
0513 0111111110 —0.4844V —0.505V
1023 0000000000 —0.963V —1.003V

CASE (O : Riset=2.7 kQ
(Output voltage is typical value.)
CASE (@ : Riser is adjusted to obtain 1.000V full scale of analog output voltage.

(5) Temperature fluctuation compensation method of D/A output volitage dynamic range
When the temperature fluctuation of the outout voltage dynamic range poses a problem, a simple
temperature compensation can be performed by adding a simple circuit externally.
Connecting diagram of the external circuit for temperature compensation is shown below. In this way,
the temperature fluctuation may be limited to within 150 ppm/°C.

Interior of CX20051A
AAGND
L
)RA
>1.2k
2 Ra~ 3.1k
_—QLL"_ AT e
v
20
oy
r—— . :1__
b 4 '
208k g Re
0.8k 680
2)
S avee
D1 @ 181555
Q1 : 25A530
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(6) When the analog output level is at full scale 1 Vp-p, the 1LSB becomes approximately 1 mV.
In order to obtain the predesignated characteristics, due care should be exercised in the designing of
the CX20051A periphery circuit.

[Note on mounting onto the printed board]

The external connection diagram of CX20051 A is basically as shown in Fig. 3. In this regard, take note

to the points mentioned below.

(1) AGND and DGND as also AVee and DVee are not connected internally. It is also desired to separate
the analog block and digital block externally.

(2) Take as much space as possible of the ground surface on the printed board to reduce parasitic
inductance and resistance.

(3) Insert a 47 uF tantalum capacitor and a 1000 pF ceramic capacitor in parallel between the Vee
surface and the ground surface most adjacent to it on the printed board and reduce the noise. In
addition, it is also desired to insert a capacitor between the Vet surface and the GND surface near
the IC. (See Fig. below)

GND and VEee pattern arrangement

P.C. AGND
Board
~ !AVEE
DVge
I I
DGND
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Maximum operating clock frequency

Dynamic range vs. Ambient temperature

Dynamic range (V)

Dynamic range (V)

fMAX — Maximum operating clock frequency (MHz)

vs. Supply voltage

60

40 Vgg = -5.0v
Dynamic range 1.0V (Ta

25°C)

-40 -20

20 40 60 80

100 120

Ta — Ambient temperature (°C)

2.0
1.8
1.6
1.4
1.2 o
1.0 1|
. —
0.8 ]
I Vgg = ~5.0V
0.6 Obtained by the measuring circuit as shown —
ol M Fig. 26 |
R|SET is fixed.
0.2 [
C—&TH o 20 % e ™ 00 120
Ta — Ambient temperature (°C)
Dynamic range vs. Riser
2.0
1eld
1.6 Vgg = -5.0V
Load resistance is infinitely high.
1.4
1.2
1.
AN
0.6 \\
0.4
. — ]
g
0.2 —
L
12 6 20
RiseT (kQ)

Maximum operating clock frequency
vs. Ambient temperature

100

NS

80

60

20

fMAX — Maximum operating clock frequency (MHz)

-7 -6 -5 -4 -3

- VEE — Supply voltage (V)

Dynamic range vs. Supply voltage

2.0

1.8

1.6

1.4

1.2 \

1.0

N

N

0.8

-,

|

0.6

Dynamic range {V)

Obtained by the measuring circuit as shown
°.4I"in Fig. 2e |
o.2) RISET is fixed.

L 1]

-7 -6 -5 -4 -3

VEE — Supply voitage (V)

Dynamic range vs. Load resistance

2.0
1.8
1.6 Vgg = -5.0V
- 1.4
2
8 1.2
c
Ll
2 e
2 1
€ oo Ea
e o
a 2
0.6
1
c.4
0.2
100 ® 10K 100K

Load resistance (£2)
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Glitch Energy vs. Tc Glitch Energy Waveform
CX20061A fox = 25MHz
. 100 P
i. /
3 /|
g )
& //
g7 7
=
G & o—]
2mv
50 0 CO (A) Tc=-55°C (Full Scale 901.
Case Temperature Tc (°C)

Digital Ramp
\ CX20051A

10bit \ Digital in
10
Analog Out E’ oMHz |, Soope
1K

CLK
25MHz CLK
CLK Vea
Test Circuit
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Package Outline Unit : mm

CX20051A 28 pin DIP (Plastic) 600mil 4.0g

05

+0d

36601

025 -0

28 15
npnNnoooonnOoonnn

O O

0°t015°

15.24%025
132183

{50 [ 5 Iy ey
1

254*%25

0.5 MIN
5 184
4.5 -01

05504
1.3 +0.156

3.4MIN

DIP-28P-02
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CX20201A-1/-2/-3 I
CX20202A-1/-2/-3

10/9/8-bit 160MSPS D/A Converter

Descriptions

A series of D/A converters CX20201A/
CX20202A convert binary data into an analog
signal at rates higher than 160 MHz. The devices
include input data registers and have a capability
of driving 75 ohms load. Three versions with
linearity specifications of 10, 9 or 8 bits are avail-
able for each model.

These D/A converter ICs can be used in signal
processings which require high speed and high
resolution D/A conversions such as high quality
displays, high definition video systems, digital
measurement instruments and radars.

CX20201A-1/CX20202A-1 10-bit
CX20201A-2/CX20202A-2 9-bit
CX20201A-3/CX20202A-3 8-bit

Features

e High speed 160 MHz

e High accuracy 10 bit

(CX20201A-1/
CX20202A-1)

- Block Diagram and Pin Configuration (Top. View)

AGND2  Veer
28 27, 26 25, 24 23 22

11

AVEE NC NC NC NC

28pin SOP(Plastic) 28pin DIP(Plastic)

o Low glitch energy

e Low power consumption

e Logic invert input

e 75-() direct drive capability
e Analog multiplying function

15 pVsec
420 mwW

Structure
Bipolar silicon monolithic IC.

NC out NC  AGND; DGND INV
21 20 19 18 17 16 15

Biasing circuit

WA INV
buffer

I Data latching circuit

Upper 4-bit decoder

Clock
buffer
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Absolute Maximum Ratings (Ta = 25°C)

e Supply voitage VEE -7 \

¢ Digital input voltage Vi +0.3 to VEE \

® Reference input VREF +0.3 to VEE
voltage

¢ Analog output current lQUT 20 mA

e Operating temperature Tope —20to + 76 °C
¢ Storage temperature Tstg —55to +150 °C
¢ Aliowable power

dissipation PD
CX20201A-1/-2/-3 - 870 mw
CX20202A-1/-2/-3 1430 mw
Recommended Operating Conditions
e Supply voltage AVEE, DVEE —4.75 to —5.45 v
AVEE-DVEE —0.05 to +0.05 Y
o Digital input voltage VIH -10 to -0.7 \
ViL ~19 to -16 Vv
o Reference input VREF VEE+0.5 to
voltage VEE+1.4 \
o Load resistance RL above 75 Q
e Output voltage VOIFs) 0.8 to 1.2 v

— 197 —



SONYe

CX20201A-1/-2/-3,CX20202A-1/-2/-3

Pin Description

No. Symbol Equivalent circuit Description
G
1 MSB @ b
2 D2
3 D3 A Input pin for digital data. MSB and LSB are
4 D4 corresponded to the most significant bit and
5 D5 least significant bit, respectively. Pins not used
6 D6 1~10 should be left open or connected to DVEE.
7 D7 'y
8 D8
9 D9
10 Lss | 5
11 .
12 NC Non-connection
@ DGND
ix ]
(©) M p——
13 CLK @ ﬁj v Pins for clock inputs.
14 CLK L
y R § 5
o)
~ DVee
15 DVEE Power supply pin for digital circuit.
@ DGND
'y
que invert input pin which invert§ the relation-
16 INV ship between the binary code of digital data
i and D/A output voltage level.
@ DVee
17 DGND Grounding pin for digital circuit.
18 AGND 1 Grounding pin directly connected to the R-2R
output resistor circuit network in the IC.
Grounding for analog circuit system.
19 NC Non-connection

198 —



SONYs CX20201A-1/-2/-3,CX20202A-1/-2/-3
No. Symbol Equivalent circuit Description
@-AsNo:
5; Ro
o—
20 ouT D/A analog output.
@—i—
AVEE
21
22
23 NC Non-connection
24
25
26 AVEE Power supply pin for analog circuit.
@ AGND2
54K Bias pin which controls D/A output range. The
27 VREF output scale is set by the potential difference
A between VREF and AVEE.
&@— ‘
& A Grounding pin for analog circuit system other
28 AGNDs ~ avee than the R-2R output resistor circuit network
in the IC

Electrical Characteristics (1) Ta = 25°C, AVEE = DVEE = —5.2V, AGND = DGND = OV, RL = ©9,

VOIFs) = —1V
CX20201A-1/CX20202A-1
tem Symbol Min. Typ. Max. Unit
Resolution RES 10 bit
Er;fef:r'l‘f;,“;‘:'r o ELD -1/2 172 LSB
Linearity error ELI -0.1 +0.1 % of FS
Settling time ts 5.2 ns
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CX20201A-2/CX20202A-2

Item Symbol Min. Typ. Max. Unit
Resolution RES 9 bit
Differential
linearity error ELD —1/2 +1/2 LSB
Linearity error ELI -0.1 +0.1 % of FS
Settling time ts 4.7 ns

CX20201A-3/CX20202A-3

Item Symbol Min. Typ. Max. Unit
Resolution RES 8 bit
Differential
linearity error ELD =172 +1/2 LSB
Linearity error ELI —-0.2 +0.2 % of FS
Settling time ts 43 ns

Electrical Characteristics (2) Ta = 25°C, AVEE = DVEE = —5.2V, AGND = DGND = OV, RL = ©9,

VOiFs) = — 1,V

Item Symbol | Measuring condition*t [ Min. Typ. Max. Unit
Power supply CX20201A \EE —-60 | -75 | -90 mA
current CX20202A -65 | —82 —100
Data input current lIHU) VH = —0.89V 0.1 1.5 6.0 HA
(for upper 4 bits) () VIL = —1.75V 0.1 1.5 6.0 nA
Data input current IHWL) VH = —0.89V 0.1 | 0.75 3.0 nA
{for lower 6 bits) L) ViL = —1.75V 0 0.7 3.0 MA
Clock input current ICLKH VH = —0.89V 2 23 70 uA
Invert input current INVH VH = —0.89V 0.1 1.5 6.0 nA
Reference input current IREF VREF = —4.38V -3 | -04 | -01 HA
Output resistance RO [0 = —1TmA 52 65 78 Q
Maximum conversion rate fc RL=75Q 160 MSPS
Quiput voltage full-scale VO(Fs) | VReF=—4.38V 0.90 | 1.00 | 1.10 v

*1 See Figs. 3 to 5.
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Data for Typical Application
Ta = 25°C, AVEE = DVEE = — 5.2V, AGND = DGND = 0V, RL = ©O, VOffs) = -1V

Item Symbol Measuring condition Min. Typ. Max. Unit
> _ -
Output voltage zero £2S RL 2 10k 0 7 21 mV
offset RL=75Q (o] -7 -21
N = -14 -2
Output voltage full-scale Ters) RL 2 10k 0 140 80 ppM/°C
temperature coefficient RL =750 0 —-580 | —1200

Output voltage zero offset

> 0,
temperature coefficient Tees) RL = 10kQ 6 16 22 Ve
Glitch energy GE Digital ramp 15 pVsec
Rise time tr 15 ns
Fall time tf RL=75Q 1.5 ns
Propagation delay td 38 ns
Band width for multiplying | Bwmu | RL=75%. 10 14 MHz
Set-up time tsu 5.0 ns
Hold time thd ) 10 ns

Timing Chart

N N+1 \

—t— {g ——f— ta
A N ar N N+1
D/A OUT 50%
v ‘ 10%
""L te "L‘ t
Fig. 1
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Input Coding Table
Output code (V)
Input code
INV =1 INV =0
000--00 [o] -1
011 11
-05 -05
100~~00
111 11 -1 0

Measuring Conditions for Current Consumption, Input Current and Output Resistance
(See Fig. 2.)

. Switch condition Test
Test item Symbol - >
s1[s2]s3[sa]s5]s6]s7[s8]s9[s10[s11]s12]s13]s14[S15[S16]S17]518]S19]S20[S21 point
f:n"si’:},pﬁon I |b|b{b|bib|b|b|b|b|b|blb{b|b|bjla|b|blbib|b 11
a(b|b|b
Data input blalbl|b
i“t';’“e:‘“:‘:;\"‘g)l’e’Im(u)bbahbbbbbbabbbbbbbbbb 12
b(b/b|a
alb|b|b
Data input blalblb
zulr;;anmr!o;)fvernumbbabbbbbbbbbbbbbbbbhb 12
its eve
b|b|b|a
alb|/b|b[b|D
Data inout bla|b|b|b|b
ata inpu
current for upper b(bja|lb|b|b
e bt H ol Tmwy | B |b|b| b g a b bbb |b|bibibibib 12
b|b|b|bfalb
b/b|b|b{b|a
alb|b|b|b|b
bla|b|b|b|b
Data input bibla|b|bi{b
current for lower | Iww |b|b|b|b blb|bib|b|b|b|b[b|b|D 12
6 bits (L level) bybjbjajbjb
b|b|b|blal|b
b|b[b[b|b|a
Clock input vel) | leu [B[b|b|b{b|b|b|b|b|b|b|a|b|[blafblblb|b|b|D 13
gl:‘:r‘;'::’m:gsz't)Imﬂbbbbbbbbbbbbaabbbbbbb 14
Invert gt e | Tovm (BB B |b|b|b|b|b|b|b|b|[b|bib[b[blafalb|blb 15
g:;:':f"“‘""“‘ It |D|b|b{b|b|blb|b|b|b|b|b|b|b|b|b|b|b|{b|b|a 16
Outputresistance | Ro |b|b{bib{b|b{b|/b|b|b|[b|b(b|b|b|b|b|b|a|a]|b Vi
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Electrical Characteristics Test Circuit
Test Circuit for Current Consumption, Input Current and Output Resistance

——oa
St [ 28
b
$——oa _S2 og
- 2 er—32 521 __a o9
b b -
a 16
}——00 53 3 50 o o—(11
b b
o sa 5.2V 458V
4 25
b N
12 0o S5 o 54
b <
S S
Sl 205 6 ~ 23
b o
N
b —o
@ 1 S o357 7 % 22
i 3
$—o0a S8 5
o.89v 175v - 8 Q 2!
S 1ma
N
——0a S99 S % 6 S19 o
3 8] b
L—o
SS9 49 19
b
+ 0.89Vor M 8
;; 1.75V
12 17
a s14 s17 s18
i3 a _s12 3 e a a
b b b b
515
a (4900 _s13 5o 15 52v
b b

0.89V 1.75v

; I Fig. 2
Test Circuit for Differential Linearity Error and Linearity Error

e Linearity errors are measured as follows.
—0 S1

! 28 _7;7' SI 82 83 reeeee S9 S10 D/ A out
—oO S2 2 57) ¥ % 10k 0 0 0 ceeeeeees 0 0 Vo
3
L . - L L | 0 0 0 eeeeeees 0 1 Vi
[ossv J17sv L 0 0 0 e 1 0 Va
—O sS4 ” 29 - 52V
1 1 1 1 e 11 Viozs
o o> B 2
40 s6 Py Linearity error Differential linearity error
10 bit & 8 3 v
Data . 8 4
1 7 s ) Vi Vi —Vo
o  ss 5 E 72 Va Vo - V1
S 0/A OUT Vs Ve—V3
$——O S9 o 8 5
x Vs Vs — V7
o 605049 © 19) Vo Vie Vis ~ Vis
Viz Viz — Vi
11 18
Ve s Ve — Vss
12 7 Vizs Vizs — Vizz
13 16 Vl_92 Visz —Vig1
1.3v 52v B :
 shoto_TE__n 05 ;J;' ’ Vaso Vseo — Vosg
CLK
Viezs
* Adjust so that the full scale of DC voltage at Pin 20 Errors at individual measurement points are calculated
becomes 1.023V, that is, to satisfy Vo — V1023 = 1.023V.  according to the following definition.
Fig. 3 (V1023 — V0)/1023 = Vo(rs)/1023 = 1 LSB.
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Maximum conversion rate
Rise time
Fall time
Test circuits for | Propagation delay
Set-up time

Hold time
1/6 HD100151 Settling time

j%‘az DL: delay line (ELMEC VDS1110)

Capacitors are 0.047 uF ceramic chip capacitors
unless otherwise specified.

131 31

~52V CLKF -52V ///_//A

_____ g ‘L
S -52v
N
o
~
54
o
N
s 50.0
b o —
N

N ;cé S to scope
l____] CLKF o
4

2

-13Vv

Measuring Settling Time -sevé  Fig. 4
Settling time is measured as follows. The
relationship between V and VO(FS) as shown in the
D/A output waveform in Fig. 5 is expressed as

V = Vofrs) (1 — e~ 7).
The settling time for respective accuracy of 10,
9 and 8-bit is specified as

V = 0.9995 VoiFs)

V = 0.999 Vofs)

V =0.998 VorFs)
which results in the following:

ts = 7.607 for 10-bit,

ts = 6.937 for 9-bit, and Fig. 5

ts = 6.247 for 8-bit
Rise time (tr) and fall time (tf} are defined as the
time interval to siew from 10% to 90% of full
scale voltage (VOFS)):

V = 0.1 VoiFs)

V = 0.9 VoiFs)
and calculated as tr = tf = 2.20 7.

The settling time is obtained by combining these
expressions:

ts = 3.45tr for 10-bit,

ts = 3.15tr for 9-bit, and

ts = 2.84tr for 8-bit

Vo F9 =1V

— 204 —



SONYs CX20201A-1/-2/-3,CX20202A-1/-2/-3

Test Circuit for Multiplying Band Width _47 Adjust 5o that the voltage at point B

10kn becomes — 1V with no AC input.
W O.pF
i osc

to scope

CX20201A/CX20202A

Lo

AGND DGND

VAN

waveform at point A \/ Vee +0.62V
mmmmsssame e VEE

1Vp-p @ IMHz

waveform at point B /\\/ l"lv

Fig. 6
Typical Application Circuit ‘L
mMsB o
WA =27V
2K
[ ZKE: q(
Digital g | TL43ICP
igital
Data 8 | 1 o
{ECL. Level). 8 t ! I
x 5.2V
(&)
2 i
5 7501 Coaxial Cable A GND D GND
N
Q
Ls8 S
o l

CLK
(ECL Level)

4 4
-13V IR

1 ——W

1WF
P Capacitors are 0.047 uF ceramic chip
Fig. 7 capacitors unless otherwise specified.

o]
-5.2v
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Notes on Applications

m

(2

-

3

~

@

-

(5)

Setting of full-scale output voltage

The full-scale output voltage (VOIFS)) is set by the pin 27 (VREF). VOIFS) varies in proportion to the
voltage difference between pin 27 and pin 26 (AVEE) as shown in Fig. 9.

Vo(Fs) can be set by simply dividing the supply voltage using resistors as shown in Fig. 8, but in this
simple set up the voltage deviation of the supply voltage result in a deviation of VO(FS). This influence
can be avoided by using a stabilization circuit as shown in Fig. 7 to allow stable fuli-scale output.

Pin 27 (VREF) should be stabilized against high-frequency noise by sufficient by ‘passing using a
capacitor with low lead inductance such as ceramic chip capacitors. The stabilization capacitor should
be inserted between pin 27 (VREF) and pin 26 (AVEE) as VOIFS) is direct proportion to the voltage
across these two terminals.

-

-
2 33kn

2 20

Ll
AT

°752V  Fig. 8

Noise reduction
An external digital noise should be minimized because the system handles small analog voltage (1

LSB corresponds 1 mV of analog output voltage for 10 bit resolution). Refer to the following notes to

minimize the system noise contamination.

® Ground plane and VEE plane on a printed circuit board should be made as wide as possible to
reduce parasitic inductance and resistance.

® The patterns AGND and DGND should be separated on the printed circuit board. AVEE and DVEE
should be separated too. The connections between analog system and digital system are to be
made at the I/O ports of the printed circuit board.

® AVEE and DVEE should be bypassed to respective GND by using a tantalum capacitor of 1 uF and a
ceramic chip capacitor of 47uF positioned as close as to terminals of the IC.

® Pins not in use are to be connected to the ground plane.

Load resistance and temperature coefficient

Temperature coefficient of the full-scale output voltage and zero offset voitage depend on the load
resistance (value and type).“/Generally, the larger the load resistance the better the temperature coeffi-
cient value. Temperature characteristics at RL 2 10 k) and RL = 75 Q are shown in Fig. 10.

Input data and internal latching circuit

CX20201A/CX20202A incorporates a latching circuit as shown in the block diagram. This latching
circuit'has a two-stage configuration (master-slave type) and fetches input data only at the rising edge
of the clock; the output is not affected by the changes in input data at any other timings. This mecha-
nism allows stable operation against any changes in input data at any timings, except for the set-up
time immediately before and the hold time immediately after the clock change from L to H.

Driving input data and clock

CX20201A/CX20202A are designed to be operated kaf very high speed. It is, therefore, necessary
to drive it with a high-speed ICs such as an ECL100K for full performance. Also the output port of the
data and clock drivers should be terminated with 50- ) systems. See Figs. 4 and 7.
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Gain (dB)

SONYs

CX20201A-1/-2/-3,CX20202A-1/-2/-3

Voirs)- Full-scale output voltage [V]

Vo(rs) Ratio vs. (VRer-VEE)

Ta = 25°C, VEE = —5.2V

Linear Area ~N
o

L Roz10kQ | N

-1.0 ,/ ]

05 1.0
VREF-VEE (V)
Fig. 9

Outbut Characteristics vs.
Muitiplying Input Signal Frequency

gain (dB)
----- phase (deg)
0 A 1
\
== 0
~N 3 -
N o
N [}
AN ]
—10 N -90 g
N ©
K=
\ o
1
—180
1
~20 !
10k 100 k 1M 10M 100M

fMuL-Muttiplying input signal frequency (Hz)

Fig. 11
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Full-scale Output Voltage vs.
Ambient Temperature

{typ.)
1.05 yP

)
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2
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58 >
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Ta-Ambient temperature [°C]
Fig. 10

Glitch Energy vs.Case Temperature
(Full Scale—1023mV)
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T
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CX20201A-1/-2/-3,CX20202A-1/-2/-3

20ns Glitch Energy Waveform

] 2mv
{ -55°C (Full scale 1030.1m
2mv
" (B) Tc=25°C (Full Scale 1025.0mV)
2mvV

" (C) Tc=125°C (Full Scale 1019.0mV)

Ramp output waveform

200mV 25

N 25°C (whole ramp waveform)

Digital Ramp CX20201A
CX20202A
. \ . .
10bit Digital In
Counter| 10 34MHz | | Scope

Analog Out % LPF.
1k
CLK
LA
100MHz
CLK

Ves

Test Circuit
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Package Outline Unit : mm

CX20201A 28pin SOP(Plastic) 375mil 0.6g
1888 238s
HAAAARARARARAR - HOreiE]
3;-:} 1:%s
R
'EEEEEEEEEEEEED O
0450 127 0451835
L |
=Bl 012 ]@]

SOP-28P-L02

CX20202A 28pin DIP(Plastic) 600mil 4.2g

+3%s

3788

0259

28 15
noAonoOonoonnonanQn

0°~15°

O

@)
1524
130503

+04

4.6 -01

DIP-28P-03
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CX20206

8 bit 35 MSPS RGB 3-Channel D/A Converter

Description

CX20206 is an 8 bit high-speed D/A con-
verter for video band use. It has an output/input
equivalent to 3 channels of R, G and B. It is
suitable for use of digital TV, graphic display,

etc.

Features

« Resolution: 8 bits

« Maximum conversion speed: 35MSPS
« RGB 3-channel input/output

« Differential linearity error. +1/2LSB

« Digital input voltage: TTL level

«» Output voltage full-scale: 1 Vp-p (typ)
« Low power consumption: 360 mW (typ)
« 5V single power supply

Structure
Bipolar silicon monolithic IC

Block Diagram

42 pin SDIP (Plastic)

(37—
o
- ———

m (39

7> 3 3

40 2 Decoder

R3 (&
ra (a2 Insut fw“l';‘:' E
RS bufter R

R}

Input

buffer
(]

Clock synchronlzing circuit
2

62
[
ae (18 input Current
buffer switch
e (17 ® N
o (16 ¢
o7 (19
80 (20
Clock
butfer
-+
21 22 25 26
ok ovee AGND Verr

Pin Configuration (Top View)

E89638-ST
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Absolute Maximum Ratings (Ta=25°C)

« Supply voltage Vce Oto?7 \
« Input voltage (digital) Vi —0.3 to Vcc A
' Ve —0.3 to Vcc Y

« Input voltage (VSET pin) VSET —0.3 to Vcc \
« Output voltage (analog) Vourt Vcc—2.1 to Vee  V
« Output current (analog) lout —3 to +10 mA
(VREF pin) IREF —5 to O mA

« Operating temperature Topr —20 to +75 °c
. Storage temperature Tstg —55 to +150  °C
« Allowable power dissipation Pp 1.5 w

Recommended Operating Conditions

« Supply voltage AVcc, DVec 4.5 to 5.5 \Y
AVce-DVee  —0.2 to +0.2 Y

AGND-DGND —0.05 to +0.05 V

« Digital input voltage H level VIH, Vcikh 2.0 to DVee \'
L level VIL, Vciki DGND to 0.8 \Y

« VSET input voltage VSET 0.7 to 0.9 \Y
« VREF pin current IREF —3 to —0.4 mA
« Clock pulse width Tow1 15 ns
Towo 10 ns

Input corresponding table

Input code Output voltage

MSB LsB
1111111 1| VcctVoffset

1000000 0| VectVoffset—0.5V

0000000 0| VcctVoffset—1.0V
In case the output voltage full-scale is 1.00V. (1LSB=3.92 mV)
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Pin Description

No. Symbol Equivalent circuit Description
DvVce
Digital input pin.
From pins 39 to 42 and from 1 to 4 are
for RED.
39 to 42 R1 to R8 R1 is MSB and R8 is LSB.
1 0 20 G1 to G8 35%2 From pins 5 to 12 are for GREEN.
° Bl to B8 | 120 G1 is MSB and G8 is LSB.
From pins 13 to 20 are for BLUE.
B1 is MSB and B8 is LSB.
21 CLK Clock input pin. -
DGND
22 DVcc Digital Vcc.
23 . .
NC Vacant pin (non-connection)
24
25 AGND Analog GND.
Bias input pin.
26 VSET Normally, apply 0.8V.
See “Note on use”.
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No. | Symbol Equivalent circuit Description
Avece
Internal reference voltage out-put pin
1.2V (typ)
27 VREF A pull-down resistance is necessary
externally.
See “Note on use”
28 NC Vacant pin (non-connection)
29 AVcc Analog Vcc
30 NC Vacant pin but connect to AVcc*
Avce
2 Ro
31 BOUT @— Analog output pin for BLUE.
¥
AGND
32 NC 'Vacant pin but connect to Avcc*
AvVce
ZRo
33 GOUT @) i Analog output pin for GREEN.
\
@
AGND
34 NC Vacant pin but connect to AVcc*
Avce
&—1—
2Ro
3
35 ROUT [ Analog output pin for RED.
¥
AGND
36 NC Vacant pin but connect to AVcc*
37 DGND Digital GND
38 NC Vacant pin {non-connection)

*. Pins 30, 32, 34 and 36 are vacant, but in order to reduce interference between the individual
RGB outputs, connect them to AVcc.
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€X20206

Electrical Characteristics

(Ta=25°C, AVcc=DVcc=5.0V, AGND=DGND=0.0V)

Item Symbol| Measuring condition | Min. Typ. Max. Unit
Resolution RSL 8 bit
Monotony MNT Guara-
ntee
Differential linearity error DLE |vseT—AGND=0.8Vv |—0.5 +0.5 | LSB
RL>10kQ % of
Integral linearity error ILE |F.S.=Full-scale —0.4 +0.4 ES
Maximum conversion speed fmax 35 MSPS
Full-scale output
voltageinote 1) VOFs |yser—aGND=0gv | 088 | 10 | 115 | Vo
RGB output voltage full-scale FSR RL>10kQ CL<20pF 0 4 8 %
ratiofnote 2) °
Output zero offset voltage Voffset —40 —6 0 mV
Output resistance Ro 270 340 420 Q
VseT—AGND=0.8V
Consumption current Ip RC>10kQ2 54 72 90 mA
IREF=—400 A
Upper 2 bits| lHu 1.2 20
| H | PP - () Vi=DVcc KA
Digital data|©V€'|Lower 6 bits| liH(y) 0.6 10 MA
input current Upper 2 bits| hyu —10 0 10
L op - i Vi=DGND KA
level|Lower 6 bits| hyy —-10 0 10 MA
. H level lcLkH | Vek=DVcce 3 30 MA
Clock input current
L level letke  [Vek=DGND —10 0 10 HA
VSET input current IseT  |VseT—AGND=0.8V -5 | —0.3 0 MA
Internal reference voltage VREF | IREF=—400uA 1.08 | 1.20 | 1.32 \%
Set-up time ts 12 ns
Hold time th 3 ns
{Note 1) AVcc—Vo
(Note 2) Maximum value among
100 X [YOFR _4 400 x |YOESIO) 4| o 100 x [VOESBL _,
VOFs(G) VOFs(B) VOFS(R)
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Electrical Characteristics: Measuring Circuit

Differential linearity and integral linearity measuring circuits

D(\(cc
t—e o
D2
p—o 3
.
:
—— 08E
—O
b4
DGND
CLK TTL level

CX20206

Maximum conversion speed measuring circuit

(MSB)
OUT D1
8 bit D > Digital ramp waveform generation
i g
counter | o
(TTL .
output}) | * (lbsea) O ]
>
Oscilloscope
IN € R\ =1MQ
CyN = 10pF
>
212.5K B = 20MHz
'
€X20206
MCLK
f=35MHz
TTL level
Rectangular
wave
AGND DGND
[ S
| : | Avce DVee

Timing between CLK and DATA
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Output voltage full-scale precision, RGB output voitage full-scale ratio, and output zero
offset voltage measuring circuits

DVee

CLK TTL level

Fig. 1

Set-up time, hold time, and rise and fall time measuring circuits

Observe data waveform
with an oscilloscope

RN = 1MQ
BW = 200MHz b

1.2k
Coaxal Cable (Im) <

WevW

50 475

(TTL)

1/2
divider

f = 36MHz
TTL level

1.2K

Puise generator
8082A (YHP)

Cooxal Coble (1m}
g~ O

f = 36MHz
TTL level Rectangular wave

D

Delay

Pulse g
8082A (YHP)

adjustment
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Standard Circuit Design Data (Ta=25°C, AVcc=DVcc=5.0V, AGND=DGND=0.0V)

Item Symbol | Measuring condition | Min. | .Typ. Max. Unit

D/A OUT: 1Vp-p
R.>10kQ)
CL.<20pF
foaTaA=7 MHz
fclk=14MHz
See Fig.2

VseT—AGND=0.8V
R>10kQ

Glitch energy GE fcik=1MHz 30 pV-s
Digital ramp output
See Fig.3(note 1)

Crosstalk among R, G and B CcT —40 | —33 dB

Rise timelnote 2) tr 5.5 ns
- — VseT—AGND==0.8V

Fall time(note 2) tf See Fig. 1. 5.0 ns

Settling time tset 16 ns

(Note 1) Observe the glitch which is generated when the digital input varies as follows:
00111111 —01000000
01111111 —10000000
10111111 —11000000

(Note 2) The time required for the D/A OUT to arrive at 90% of its final value from 10%.

See p. 204, for the definition of “Settling time”.
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Standard Circuit Design Data Measuring Circuit

Fig. 2 Crosstalk among R, G and B meaéuring circuit

500
EXIT
FET Spectrum
© prove @ analyzer
f=7MHz P6202
TTL level ({TEKTRONIX)
Rectangular wave
-—o
1/2
divider 3 12.5K
'
CX20206
MCLK
f=14MHz
TTL level

Rectangular wave

[Measuring method]

In case the measuring crosstalk of G -~ R

1 Apply the data to G only and measure the power of the frequency component of the
data at R OUT.

2 Apply the data to R only and measure the power of the frequency component of the
data at R OUT.

3 Take the difference of the above two powers. The unit is in dB.

Fig. 3 Glitch energy measuring circuit

(MSB)
. o D1 Digital ramp waveform generation
8 bit D2.
counter .
L]
TTL
{ o |usm>
output) D8
T IOOPFT oo
- scilloscope
100pF
N ; ;; 4 RiN = 1MQ
CIN = 20pF

23K BW=5MHz

MCLK
f=1MHz

TTL level

Rectangular

wave

AGND DGND

A

Avce  Dvee

Timing of CLK and DATA
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CX20206

Operation Description

Timing chart

——————f— ——— a— vih=14v

Vth: Threshold level

CLK
DATA
th 1
[ oox
D/A OUT
—f=—— 10%
T o
|
|
L
tr

At the time t = Ty, the data of. individual bits are
switched and thereafter when the CLK becomes
L — Hat t = T, the D/A OUT is varied synchro-
nous with it. That is, the D/A OUT is synchro-
nous with the rise of the CLK.

(In this case, fetching of the data is carried out at
the fall of the CLK (at the time when t = Tq2)).

Applied Circuit Example

DATA
(TTL levet)  (R)

@©)

(8B)

WAWAN

CLK
(TTL level)

CX20206

R R

At the time t = Ty, the data of individuai bits are
switched and thereafter when the CLK becomes
L — Hatt = Ty, the D/A OUT is varied synchro-
nous with it. That is, the D/A OUT is synchro-
nous with the rise of the CLK.

{In this case, fetching of the data is carried out at
the fall of the CLK {(at the time when t=Taq)

R* is matching resistance for LPF

AGND DGND Avee DVec

Vorodd
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Note on Use

(1) Setting of pin 26 (VseT)
The full-scale of the D/A output voltage changes by applying voltage to pin 26 (Vser).
When load is connected to pin 27 (VRer), DC voltage of 1.2V is issued and the said voltage is
dropped to 0.8V by resistance division.
When the 0.8V is applied to pin 26 (VseT), the D/A output of 1 Vp-p can be obtained.
(Example of use)

(Adjustment method)
1 The resistance R is determined in accordance with the recommended operating condition
of IRer (Current flowing through resistance R).
See R vs. IRer of Fig. 4. The calculation expression is as follows:
R=VREeFr/IREF
2 Adjust the volume so that the RGB output voltage full-scale becomes 1.0V.
(At this point, it becomes R1:R2=1:2)

Fig. 4 Resistance vs. VREF pin current

5

Resistance R (k)
%

0.3

0.1 0.2 1
Pin current IRgF (MA)

{2) Phase relationship between data and clock
In order to obtain the desired characteristics as a D/A converter, it is necessary to set the phase
relationship correctly between the externally applied data and clock.
Satisfy the standard of the set-up time (ts) and hold time (th) indicated in the electrical
characteristics. As to the meaning of ts and th, see the timing chart.
Moreover, the clock pulse width is desired to be as indicated in the recommended operating
condition.
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(3) Regarding the load of D/A output pin

Receive the D/A output of the next stage with high impedance. In other words, perform so that
it becomes as follows:

RL>10 k2

CL<20 pF
The temperature characteristics indicated in the characteristics diagram has been measured
under this condition.
However, when it is made to RLI=10 kQ) the temperature characteristics may change
considerably. In addition, when it is made to Ct=20 pF, the rise and fall of the D/A output
become slow and will not operate at high speed.

(4) Noise reduction measures
As the D/A output voltage is a minute voltage of approximately 4 mV per one step, ingenuity is
required in reducing the noise entering from the outside of the IC as much as possible.
Therefore use the items given below as reference.
+« When mounting onto the printed board, allow as much space as possible to the ground
surface and the Vcc surface on the board and reduce the parasitic inductance and resistance.
It is desirable that the AGND and DGND be separated in the pattern on the board. It is similar
with AVcc and DVcc. As shown in the diagram below, for example, it is recommended that
the wiring to the electric supply of AGND and DGND as also AVcc and DVcc be conducted
separately, and then making AGND and DGND as also AVcc and DVcc in common right near
the power supply respectively.
Insert in parallel a 47 uF tantalum capacitor and a 1000 pF ceramic capacitor between the
Vcc surface on the printed board and the nearmost ground surface. ( A of diagram below). It
is also desirable to insert the above between the Vcc surface near the pin of the IC and the
ground surface. ( B of diagram below). They are bypass capacitors to prevent bad effects
from occurring to the characteristics when the power supply voltage fluctuates due to the
clock, etc.
It is recommended to reduce noise which overlaps the D/A output by inserting a capacitor of
over 0.1 uF between pin 25 (AGND) and pin 26 (VsET).

CX20206 ) )
~_
Power supply
Printed board — " | % <>>
R°©°
\
N\ J
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Output voltage full-scale Output zero offset voltage
vs. VSET—AGND vs. VSET—AGND
o
|- Ta=25°C _
—_ S \
>g 20k AVce =DVecg =5.0v , ,// _g \\ \
= 1 RL>10kQ : A o
% i g \ \\\
Q
/
2 A z = ™~
- 73 A K
g /| L~ Deviation range 5 \\ B
] 7 4 o -10 N N
E A N
- =25° N
5 10 A5 5 Ta=25°C \ G
£ AN/ g AVgc = DVgg = 5.0V A n
e} 7, Q R > 10k ]
i / .L
i 7 2 \
$ :
-20
] 10 20 o] 1.0 2.0
VSET — AGND (V) VgeT — AGND (V)
Output voltage full-scale Output zero. offset voltage
vs. Ambient temperature vs. Ambient temperature
)
3 >
§ £ VSET is created
E 1000 //"" :.} by resistance
s 3 division of VRgF N
3 ] = (VSET = 2VREF/3)
E \ is created g IREF = —400uA
& bSETistance — g -5 AVee = DVeg = 5.0V
8 v res b RL > 10kQ
S division of VREF J N P
2
5 (VSET = 2VREF/3) g e,
£ 950 IREF = —400pA — e} —
?A AVce = DV =5.0v :'n-;
ri RL > 10k — £
o o
= >
-10
-20 o 20 a0 60 80 -20 o 20 a0 60 80
Ta — Ambient temperature ( °C) Ta — Ambient temperature ( °C)
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VREF — Internal reference voltage (V)

Output voltage full-scale Output zero offset voltage
vs. Power supply voltage vs. Power supply voltage
o]
_ B
3 E
=%
2 1000 )
@ x
Ei — g Ta=26°C
5 —tT § VSET — AGND = 0.8V
< % RL > 10kQ —
o [=]
2 Ta=25°C g -5
s GND = 0.8V 5
- VSET — Al =0. 2
3 Ry > 10k &
3 e50 | =
o
£ 5
> >
-10
4q 5 ] 4 5 6
V¢ — Power supply voltage (V) V¢ — Power supply voltage (V)
Internal reference voltage Internal reference voltage
vs. Ambient temperature vs. Power supply voltage
E
(1]
I g
1.20 -y g 1.20
3
s
- Ta=25°C .
IREF = —400uA = IREF = —4008A
Avce = DVee = 5.0V £
<
|
AL
t15
g 115
>
~20 o 20 40 60 80 4 5 6
Ta — Ambient temperature { °C) Ve — Power supply voltage (V)
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Crosstalk among R, G and B
vs. Data frequency

o
~20
g
= ® —
® )/ o
8 S —Ta=28°C
g -60 /| Output voltage full-scale 1Vp-p
! . fcLk = 2fpaTA
5 AVce = DVee = 5.0V
R| > 10k, Cy_ < 20pF
-8 Pins 30, 32, 34 and 36
are d to AVce-
100 N I I
10 20

fpATA — Data frequency (MHz)

Package Outline Unit: mm

42 pin SDIP (Plastic) 600 mil 4.4g

)
-i.%
o
+04 \
37.8-01 ‘o
o,
(oo}

42 2
aoonnooananpnonnAannn

\
|33 0°t015°
) O O S
=t o
<«
1 1
1,778
zZ|32
Z|+
w ©
O| <
L \
z
&5101 ;
0.9045 p= _
SDIP-42P-02
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CXA1106P/M

8-bit 35 MSPS High-Speed D/A Converter

Description

CXA1106P/M is an 8-bit 36MSPS high-speed
D/A converter IC. Summing type current for the
upper 2-bits and ladder type resistance for the
lower 6-bits, ensure a low power consumption
of 200 mW (Single power supply).

This IC is suitable for digital TV's, graphic dis-
plays and other applications.

Features
® Resolution 8-bit
® High speed operation
35MSPS (Max. conversion speed)
® Non linear error
less than =1/2L.SB
® Low glitch
® TTL compatible input
® +5V single power supply or =5V dual power
supply
® Low power consumption
+5V single power supply 200 mW (Typ.)
+5V dual power supply 400 mW (Typ.)

Block Diagram

CXA1106P
24 pin DIP (Plastic)

24 pin SOP (Plastic)

CXA1106M

Function
8-bit 35 MSPS D/A converter

Structure
Bipolar silicon monolithic IC

D-GND> @

—

4

@ - l
a Aout

Analog output

D7
((MSB) i J ‘% 19 g . 5’ MA
Ds (12 2| 8 3 ER R
a
Ds @ E f_.! R 2R
Lo : e | |z
Digital data input ‘ @ § £ £ A
D3 17 §. + % 4 5 AM
£ x 6 o R 2R
B O 3 T
Do
(}—'— |
\_ (LSB} Clock Internal
(;’c reference
Vcc@—‘—— buffer voltage
® O
CLK DGND1 VseT VREF

— 225 —

@ AGND2

(2) AcnDs

EB9675 - ST



SONYe

CXA1106P/M

Absolute Maximum Ratings (Ta = 25°C)

® Supply voltage Vcc-DGND1 Oto6 v
VeE—~AGND1,2 —6t00 \Y
DGND2—-DGND1 Oto6 v
® Digital input voitage VI DGND1-0.3 to Vcc+0.3 \'
VCLK DGND1-0.3to VcCc+0.3 v
® |nput voitage (VSET pin) VSET VEE—0.3 to VEE+2.7 \Y
® Output current (VREF pin) IREF —-5t00 mA
® Operating temperature Topr -20to +75 °C
® Storage temperature Tstg —-55t0 +150 °C
¢ Allowable power dissipation PD 1.27 w
Recommended Operating Conditions
Single power supply
item Symbol Min. Typ. Max Unit
Vce, DGND2 )
AGND1, AGND2 4.75 5.00 5.25 Vv
Supply voltage DGND2—AGND1
DGND2—AGND2 -02 0 02 v
AGND1—AGND2 -0.1 (o] 0.1 v
Digital Hlevel VH, VCLKH 20 vce \Y
input
voltage L level VI, VCLKL DGND1 10 \
VSET input voltage VSeT 0.70 084 10 \
VREF pin current IREF -3.0 —-04 mA
Tpwi1 10 ns
Clock pulse width*
Tpwo 10 ns
*Note) See Fig. 6. Timing chart
Dual power supply
item Symbol Min. Typ. Max Unit
Vcc 475 5.00 5.25 \
VEE —-55 5.00 —4.75 "
Supply voltage DGND2—AGND1
DGND2— AGND2 -02 0 -02 v
AGND1—AGND2 -0.1 (4] 0.1 v
Digital H level VIH, VCLKH 20 Vcce Vv
input
voltage L level ViL, VeLkL DGND1 1.0 v
VSET input voltage VSEeT —4.30 —4.16 -4.00 v
VREF pin current IREF -30 -04 mA
Tew1 10 ns
Clock pulse width
Tewo 10 ns
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Pin Configuration (Top View)

VREF o @ VSET
AGND1 (2) 23 vee
AGND2 (3) (22) nc

Aout ()

DGND2 (5) Do (LSB)
Vee o D1
DGND1 (7) D2
NC Q Da
cik (9) D
D7 (MsB) (o) Ds
NC 0 NC
Ds(12) NC
Fig. 1
Input/Output Chart (when output full scale voltage at 1.00 V)
Table 1
Ihput code Output voltage (Single supply)| Output voltage (dual supply)
MSB LSB
1 1 1 1 1 1 1 1 vee -0V
1 0 0 0 [o] 0 0 0 Vce —-0.5V —-0.5V
0 [0} (0] 0 0 (o] o] o] vce - 1.0V -1.0vV
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Pin Description

No. Symbol Equivalent circuit Description
AGND1 @
1 VREF Internal reference voltage output pin 1.2 V (Typ.)
An external pull down resistance is necessary.
For reference see Notes on Application 1 on
page 15.
Vee @ T
2 AGND1 Set to Analog Vcc for single power supply and
to Analog GND for dual power supply. Connect
to AGND2 and use.
3 AGND2 Connect to AGND1
AGND2 (3
Ro
4 AouTt O Analog output pin
VEE \23
Set to Digital Vcc for single power supply and
5 DGND2 to Digital GND for dual power supply.
6 Vece Digital Vcc
7 DGND1 Digital GND
8 NC Non-connection
vee (6)
9 CLK Clock input pin
oGND1 (7)-
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No. Symbol Equivalent circuit Description
Vce °
10, 12, D7, Des, Digital input pin
15 to Ds to Do 10,12 D1 to MSB, Ds to LSB
20 151020( )
DGND1( 7

11,13, NC Non-connection
14
21,22 NC ) egg connection pin. But connect to AGND or

23 VEE Set to Analog GND for single power supply and

to VEE for dual power supply.
24 VSET Bias input pin

Normally set VSET — VEE to 0.84V. For reference
see Notes on Application 1.

See the Application Circuit for reference.
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Electrical Characteristics {Ta = 25°C)

Single power supply
Vce = DGND2 = AGND1 = AGND2 = 5V, DGND1 = VEE = O, VSET = 0.84V
tem Symbol Test condition Min. Typ. | Max. Unit
Resolution n 8 bit
Maximum conversion speed fmax RL>10k (), CL<20pF 35 MSPS
Linearity error EL -05 +05 LSB
RL > 10K
Differential linear error Epo —-05 +0.5 LSB
Full scale output voltage VFs RL>10KQ 0.9 10 1.1 \
Offset voltage* Vos RL>10KQ o] 4 10 mV
Output resistance Ro 290 | 350 | 410 Q
RL>10KQ)

Power supply current Icc IREF = — 400uA 32 40 48 mA
Digital H level IH ; (o] 5 pA
input
current L level L -400 0 nA
VSET input current ISET -3 (o] uA
Internal reference output _
voltage VREF IREF= —400uA ’ 117 | 125| 133 v
Accuracy output voltage range Voc RL>10KQ 0.5 10 15 v
Set up time ts 10 ns

" Hold time th 2 ns
Propagation delay time trD RL>10KQ 11 ns

RL>10KQ
Glitch energy GE fcik= 1 MHz 30 pV-s
Digital lamp output

Rise time tr 5.5 ns
Fall time tf Same as CX20206 5.0 ns
Settling time tset 16 ns

*Note) Vos = AGND2—V2s5 (V255 is the output voltage when full input is at high level)
See p. 204, for the definition of “Rise, Fall and Settling time”.
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Dual power supply

Vce =5V, DGND1 = DGND2 = AGND1 = AGND2 = 0, VEE = —5V, VSET — VEE = 0.84V

tem Symbol Test condition Min. Typ. | Max. Unit
Resolution n 8 bit
Maximum conversion speed fmax RL>10k (2, CL <20pF 35 MSPS
Linearity error EL -05 +05 LSB
RL > 10K
Differential linear error Eo -05 +0.5 LSB
Full scale output voltage VFS RL>10KQ 09 1.0 1.1 \'
Offset voltage Vos RL>10K () 0 4 10 mV
Output resistance Ro 290 350 410 Q
Icc 24 30 36 mA
RL>10K 2
Power supply current - IREF= — 400pA
40 50 60 mA
Digital H level liH (0] 5 A
input
current L level he —400 (0] A
VSET input current ISET -3 o] nA
Internal reference output Ve IREF = — 400uA -383/-375|-367 Vv
voltage = Lt - : :
Accuracy output voltage range Voc RL>10KQ 0.5 1.0 15 \
Set up time ts 10 ns
Hold time th 2 ns
Propagation delay time tpD RL>10K Q 11 ns
RL>10KQ
Glitch energy GE fck= 1 MHz 30 pV-s
Digital lamp output
Rise time tr 5.5 ns
Fall time tf Same as CX20206 5.0 ns
Settling time tset 16 ns

*Note) VOs = AGND2-V255 (V255 is the output voltage when full input is at high level)
See p. 204, for the definition of “Rise, Fall and Settling time”.
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Electrical Characteristics Test Circuit
Test Circuit for Maximum Conversion Speed

D7 ~ VREF
(MSB) . > 10 1
VSET
8-bit o 12 24 [ 3K
counter - 15 R @T
(TTL 23 | VEE
Latch O—E]
output) , A GND1
(LSB) . Dol 5 | Acno: l A
vce 3
6 oj
Digital lamp
DGND:1 7 waveform
occurrence .
Oscilloscope
4 pAout Rin = 1MQ
CLK DGND2 Cin = 10pF
9 5 BW = 20MHz
CXA1106P/M i I 5
CLK
35 MHz
TTL level
Square waveform
Timing between CLK and Data
_of__g— -
o b e by b
Single power supply Dual power supply D Vcc AVcc DGND AGND VEE

Fig. 2

— 232 —



SONYs. CXA1106P,/M

Test Circuit for Set-up Time, Hold Time

~ VREF
(MSB) E; 10 1
. > 12 VSET

8-bit Ds 2445 3K

counter 15 V T

(TTL EE -

Latch 23

output) 2 AGND1 h

(LSB) AGND2
- VD° 20 3 o ‘—1
cc | 6 C*j
Digital lamp
DGND1 waveform occurrence
7
Pulse Py Ll rd Oscilloscope
generator Rin = TMQ
1 MHz TTL A
CLK DGND2 Cin = 20pF

f 1 9 l | 6 BW = 5MHz
Delay CXA1106P/M- 0—7
controlling

f
Pulse
generator FET probe Oscilloscope
1MHz TTL Rin = 500

Cin = 10pF
‘ FET probe BW = 200MHz

e S 6 Ay b

Single power supply Dual power supply DVce AVec DGND AGND Vee

Fig. 3
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Test Circuit for Glitch Energy

D7 ~ VREF
(MSB) . 10 ]
6
X 12 VSET
8-bit " bs 24 (577 N
counter 15 ‘1
(TTL 23 | VEE T
Latch
output)
2 AGND1
(LSB) _ Do 20 . AGND2 ._.__1
(5_& 6 Oj
Digitat lamp
DGND1 7 waveform
occurrence Oscilloscope
4 Aout Rin = 1M{}
Cin = 10pF
. ClK,lg 5 | DGND2 BW = 5MHz
[ CXA1106P/M I 5
1 MHz . }7
TTL level
Square waveform
Timing between CLK and Data
—o——’._ -

Single power supply

Dual power supply

Fig. 4
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Test Circuit for Propagation Delay Time

D7
10
Ds 12
5115 | ;
1/2 Divider 5 2| AGND1
9420 AGND2
Vce 3 — O I
6 oj
DGND1 |,
DGND2
5428 o 6
- CLK 9 4 Aout ‘}
CXA1106P

CLK Oscilloscope
10 MHz Rin = 500
TTL level Cin = 10pF
Square waveform =Il FET probe I »] BW = 200MH:z

Timing between CLK and Data

e b &byl

Single power supply Dual power supply D Vcec AVec DGND AGND Vee
Fig. 5
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Operation

Timing chart

Tewo |

[y

TPW1

<*+—Vth = 1.5V

———— ———100%

0%

Fig. 6
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Application Circuits

Single power supply

8-bit

Digital

inpgut Ds

(TTL) Da CLK (TTL)

CXA1106P/M

e —O

D/Aourt

Dual power supply

8-bit

Digital

input Ds

TTL Da CLK (TTL)

D1
Do (LSB)

CXA1106P/M

e O

D/Aout
R*: Matching resistance for LPF

- Léd ¥y

D Vcc AVcc DGND AGND  Vee
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Notes on Application

1. Setting of VSET Pin (Pin 24)

The full-scale voltage of the D/A output is determined by VSET input voltage. As about (1.2V - VEE)
DC voltage is generated at VREF pin (Pin 1) by connecting an external resistor from VREF pin to VEE pin
(Pin 23), divide this voltage using resistors and apply it to VSET pin as Fig. 7.

(Example of usage)

Single power supply

Dual power supply | AGND
VEE
Fig. 7

The full-scale voltage of the D/A output can be determined from the following equation.
VES = 1.2 (VSET — VEB) (RL > 10K, 0.4V < VseT < 1.2V)

Select an external resistor R (Connected to VREF pin) so that IREF (current of an external resistor) is
within the value indicated as the Recommended Operational Conditions (—3 mA < IReF < —0.4 mA).

2. Phase relation between Data and Clock
To make the best use of the inherent characteristics of this D/A converter the phase relation between
the data and clock applied from the exterior, should be properly set.
Set up time (ts) and Hold time (th) should be as indicated in the Electrical characteristics. For ts and th
refer to Fig. 6 in the Timing Chart.
Also, set the clock pulse width according to the Recommended Operating Conditions.

3. D/A output pin Load
Receive the D/A output stage at high impedance, so as to obtain

RL> 10KQ
CL < 20pF

4. Noise reduction
Refer to the following notes in order to minimize noise contamination that occurs from outside the IC
and penatrates D/A output. :
® The power supply line and ground line should be made as wide as possible when fixed to the print-
ed circuit board. Analog and Digital circuits should be separated.
® Connected a bypass capacitor between each of DVcc (Pin 6) and DGND1 (Pin 7); AGND1,2 (Pins 2,
3) and VEE (Pin 23); VSET (Pin 24) and VEE (Pin 23), respectively.
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Full-scale output voltage VFs and VSET

(Single power supply)
HRERERREN
Ta = 25°C
20| Vcc = DGND2 = AGND: /
= AGND2 = 5V /
| DGND1 = Vee = 0 /
,/
= /
¢ y RL = 3300
500 / b
/| L~
/1 |~
o 1.0 20
VSET [V]

Fuli-scale output voltage VFs temperature

characteristics  (Single power supply)
- r.o2
3}
)
[Te]
o
E 1.00
> —
Z
2 000 ™
> VseT = 0.84V
© |IrRer = —400uA E
= Vce = DGND2 = AGND1
0.96 = AGND2 = 5V
DGNDt1 = Vee =0
RL > 10kQ
-20 0 20 40

60 80

Ta- Ambient temperature [°C]

Output offset voltage VOS temperature

characteristics  (Single power supply)
3.0
"
2.5
et
—
—_ 2.0
> —
£
8 Vv 0.84v
1.5 SET = 0.
> IREF = — 400uA ]
Vcc = DGND2 = AGND 4
= AGND2 = 5V l
1.0 DGND1 = Vee = 0
RL > 10kQ
T
-20 o 20 40 60 80

Ta-Ambient temperature [°C]

Full-scale output voltage VFSs and VSET-VEE

(Dual power supply)

TITT I [
2=
2.0} Vecec =BV A
DGND1 = DGND2 "4
| = AGND1 = AGND2 =0
VEE = — 5V //
= /
L / Rl = 3300
> o0 / L~
o
o 1.0 20

VSET — VEE [V]

Full-scale output voltage VFs temperature

characteristics

(Dual. power supply)

1.02
3}
o
0
ﬁ 1.00
&L ™
>
~
2 o6 ™
> VseT-VEE = 0.84V
© IReF = —400pA
= Vee = 5V -
096 DGND1 = DGND2 = AGND1
- = AGND2 = 0
VEE = — 6V
RL 2 10kQ
I Y I S
-20 o 20 40 60 80
Ta-Ambient temperature [°C]
Output offset voltage VOS temperature
characteristics (Dual power supply)
3.0
="
25
!
o
— 2.0 pt
>
£
2] VseT-Vee = 0.84V
s IheF = —400pA 1
Vece = 5V
DGND1 = DGND2 = AGND17}
= AGND2 =0
1.0 VEE = ~5V 1
RL > 10k
-20 o 20 40 60 80

Ta-Ambient temperature [°C]
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Internal reference voltage VREF temperature

characteristics  (Single power supply)
IReF = —400pA
1.260 Vce = DGND2 = AGND1
= AGND2 = 6V
DGND1? = Vee =0
S 1280
fro
£ l e ———
1,240
1230
-20 ) 20 40 60 . 80

Ta-Ambient temperature [°C]
Threshold voltage Vth of digital input temperature

characteristics (Single power supply)
Vce = DGND2 = AGND1
=AGND2 =5V
DGND1 = Vee =0
20
2
5 .
3 I~
)\;
T~
1.5
—
~-20 o 20 40 60 80

Ta- Ambient temperature [°C]

Output offset voltage VOS to Supply voltage
(Single power supply)

Vos [mV]

Ta = 25°C
Vser = 0.84V ]
Vce = DGND2 = AGND1
1 = AGND2 E
DGND1 = Vee = 0

RL 2> 10kQ 1

N T T

45 5.0 55
vce V]

Internal reference voltage VREF temperature
characteristics (Dual power supply)

Irer = —400uA
1.260 Vce = 5V 1
DGND1 = DGND2 = AGND1
= AGND2 =0 1
Vee = — 6V
S reso
[Ty
W
o
> [ —
1240 -
1230
-20 [ 20 40 60 80

Ta-Ambient temperature [°C]

Threshold voltage Vth of digital input temperature
characteristics (Dual power supply)

1t +——t
Vcee = 5V
DGND1 = DGND2 = AGND1
=AGND2 =0
2.0 Vee = —6V -
2
£
> —
N~
15 ~
~-20 o 20 40 60 80

Ta- Ambient temperature [°C]

Output full-scale voltage VFs to Supply voltage
(Dual power supply)

1.050
. 1.000
2
[
'S
> 0950
Ta = 25°C
Vser = 0.84V E
Vce = DGND2 = AGND1
0.900 = AGND2
DGND1 = Vee = 0
RL 2 10k} ]
| 111 ]
45 50 55
vee [V]
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Internal reference voltage VREF to supply voltage

(Single power supply)
e
1260 IrRer = —400pA
Vee = DGNDz = AGND|
= AGND:
DGND1 = VEE =0
1250
2
'
&
S 1240
1230
45 50 55
vce V]

Glitch Energy Test Data

(1) Test Method

8 bit counter

14MHz L.P.F.

r‘.q. | IIP
In
Out
35MHz
CLK o«L CXA1106M/P

In the above figure, a ramp waveform is generated at the D/A output and the glitch is measured
by an oscilloscope. The largest glitch is supposed to be generated at point A and B as below be-
cause of the internal system mechanism of the CXA1106M/P.

Test Circuit

These points A and B were picked up and the glitches which appeared there were observed.

Analog output
from D/A —

De Digital input for D/A

.

—

L.

Measure Points
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(2) Test Result

smV

I s5mV

Photo2. PointA at Tc=25 '\ }

smV

Photo 3. PointAatTc=125"C

Photo 6. PointB at Tc=125"C
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Package Outline Unit : mm

CXA1106P 24 pin DIP (Plastic) 400mil 2.0g
g\%
302%04 ¥
o
o -
24 13
o T g O oo O o N T e O O v O o OO o M | P T
o5 !
<*i6 . .
o 3 P 0'to 15
| SN gy A g U WP R A [N N W R Ay V0 Ry
1 12
254
zlgg
~ | 00
=+
0
O M
_
+01 s
0.5 é
12913 ? DIP-24P-01
CXA1106M 24 pin SOP (Plastic) 300mil 0.3g
15001 1851045
24 13
AAAAAAARAAAEH -~ o5 ]
Nt g +02
S| #H 0.1-005
+ 1 [e)) o))
g ™ 0
O Ll
HHEHHEHEHEHHEHH
1 12 +0.4 g
0.45%04 1.27 0.2-005| _ *,
S
[ |

SOP-24P-L01
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8bit 160/300MSPS Triple VIDEO DAC

Advance
Information

Note : This specification is subject to change.

Features

e 160,7300MHz update rate
e 8-bit RGB

® Sync., Blank and Overlay
©25Q0/375Q Load

ol (+),1 (—) outputs

® RS-343A Compatible Output

o ECL 100K and 10K Compatible Inputs

® —55 to — 4.2 Volt Power Supply

e Package — QFP, DIP (To be available)

CXA1146Q,/CXA1156Q — QFP
(Quad Flat Pack) version

Pin Configuration (Top View)
Block Diagram

44 pin QFP (Ceramic)

40 pin DIP (Ceramic)

CXA1146D,/CXA1156D — DIP version

(To be available)

Pin Configuration (Top View)

2 3 8 &8 5 &8 & ¥ 2 % ¢
3 &)
82 3
8 @ 3 3
81 ¢ ) R7
[ 1 ] |
0 | INPUT BUFF §4 INPUT BUFF H INPUT BUFF | INPUT BUFF| @
s} | of | ey | 3
o vEE® I_LATCN t LATCH (1) “ LATCH (1) ”urcmnl o
4 9 al i
AVEE 1 3 +4 0GND
21 «f | pECoDER| 2] 41 IDECODER| 34 o {DECOOER
er‘ erl. erl r
Avee( 1 S 18 DGND
| LATCH (2} ” LATCH (21 ” LATCH (2) | Ich m'
A VEEZ z}ai wf 2}4} |s$ :}4} usi IN.C
Fs A0RST( AGND
DAC (B) DAC(R) DAC(G)
COMP(s 62
BLANK (3, (19)G3
OVERLAY (s, ) G4
z 8 O 1) 12) (13) M) 1) Q QO
s 8 & & & P 5 ]
$ k& kE sk g § %G
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Absolute Maximum Ratings (Ta=25°C)
Rating Unit
VEe -7 to +05 \
input voltage, Digital V Vee to +05 v
Input voltage, Reference Vee to +0.5 v
Output current, | (+), | (=) 50 mA
Storage temperature ) —65 to +150 c

Operating Conditions

Symbol Item Min. Typ. Max. Unit
Vee Supply voltage —42 -52 -55 \%
tpw1 CLK pulse width High CXA1146 8.0 ns

CXA1156 1.5
tpw0 | CLK pulse width Low CXAT148 30 ns
CXA1156 1.5
ts Set up time CXA1148 1.5 ns
CXA1156 1.0
th Hold time 0 ns
Vi Input voltage logic Low -149 v
ViH Input voltage logic High -1.05 \"
IRer Reference current 1.6 mA
Tc Case temperature - 55 125 C
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Electrical Characteristics (CXA1146) (Vee=—5.2V, Ta=25°C)
Item Symbol Min. Typ. Max. Unit
Supply current lee - 200 mA
Compliance voltage output (+) Vocp -12 1.5 \Y
Compliance voltage output (—) Vocn -1.2 15 \%
Equiv. output resistance Ro 50 kQ
Equiv. output capacitance Co 10 pF
Max. output current output (+) lop —44 mA
Max. output current output (—) lon —44 mA
Input current logic Low o 20 WA
Input current logic High hH 20 HA
Max. conversion rate Fs 160 MHz
CLOCK to output delay td 20 ns
Current settling time tset 5.0 ns
Rise time, Current tr 20 ns
Fall time, Current ¢ ' 2.0 ns
Integral linearity error Eu +1,/2 LSB
Differential linearity error Ewo +1/2 LSB
Output offset current lor 10.0 pA
Absolute gain error Ee 7.0 % of F.S.
Gain error tempco. Tee » 0 % of F.S./°C
Differential phase DP 1.0 degree
Differential gain DG ' 2.0 %
Glitch energy GE ) 1.3 LSB « nsec
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Electrical Characteristics (CXA1156) (VEE=-5.2V, Ta=25°C)
Item Symbol Min. Typ. Max. Unit
Supply current lee — 300 mA
Compliance voltage output (+) Vocp -1.2 15 \"
Compliance voltage output (—) Vocn -1.2 1.5 v
Equiv. output resistance Ro 50 kQ
Equiv. output capacitance Co 10 pF
Max. output current output (+) lop - 44 mA
Max. output current output (-) lon —-44 mA
Input current logic Low | 40 HA
Input current logic High IiH 40 WA
Max. conversion rate Fs 300 MHz
CLOCK to output delay td 1.0 ns
Current settling time tset 25 ns
Rise time, Current tr 1.0 ns
Fall time, Current tt 1.0 ns
Integral linearity error Eu +1/2 LSB
Differential linearity error Ewp +1/2 LSB
Output offset current lor 10.0 A
Absolute gain error Ec 7.0 % of F.S.
Gain error tempco. Tce A 0 % of F.S./°C|
Differential phase DP 1.0 degree
Differential gain DG 20 %
Glitch energy GE 1.3 LSB « nsec
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Pin Descriptions

Pin Name Description
Control pin for composite blank. Logic “1" sets the DA output to the
BLANK blanking level. The output is delivered with the rising edge of CLOCK. The
voltage level for the pin is ECL compatible.
Control pin for composite sync. Logic “1” sets the D/A output to have
SYNC composite sync level only for green. The sync is delivered with the rising edge
of CLOCK. The voltage level for the pin is ECL compatible.
Control pin for overlay. Logic “1” forced the D/A output to the overlay
OVERLAY voltage level. The overlay is delivered with the rising edge of CLOCK. The
voltage level for the pin is ECL compatible.
RO - R7 . .
Data inputs for red, green and blue, respectively. RO, GO and BO are for least
GO0 - G7 S . . .
BO — B7 significant bit. These inputs level are ECL compatible.
CLOCK Clock input pin. ECL compatible.
lo @, lo® Current outputs for red, green and blue.
lo @, low Complementary outputs. These can directly drive doubly-terminated 75 Q and
lo®, lo® 50 Q loads.
Control pin for full-scale. The scale is set by a resistor (Rset) connected
between this pin and AGND.
FS ADJUST | The relation between Rset and RL which is current output load is the
following :
Rset = 1.24V,/ ((661mV,/RL) X (16,/255)) Ohms ]
COMP Compensation pin. This provides compensation for internal amplifier built-in.
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1 v
(mA)
0.00 0.000
-284 [ -007
—-29.28 | —0.732
—31.42} ~0.785
- 4284 | -1.07

* In case of doubly-terminated 50 Q load.

10 IRE

/\

925 IRE

BRIGHT LEVEL
\ WHITE LEVEL

7.5IRE

40 IRE

BLACK LEVEL

BLANK

LEVEL

SYNC LEVEL
(FOR GREEN ONLY)

Fig. 1. Composite Video Level
Description 0 (mA) OVERLAY SYNC BLANK D/A Input Data
OVERLAY 0.00 1 0 0 $x x
WHITE ~2.84 (0] 0 0 $FF
DATA 0 0 0 data
BLACK —-29.28 0 0 0 $ 00
BLANK —-31.42 X 0 1 $ X%
SYNC —42.84 X 1 X $ X X

Table 1. Video Output Truth Table

RO ~R7
GO ~G7

1s

o]

B0 ~B7
SYNC.

X

BLANK
OVERLAY

DATA(N)

90%.
tr 7

o)

OUTPUTIN)

44158

td

tser

Fig. 2. Timing Diagram
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Package Outline Unit : mm

CXA1146D,/CXA1156D 40 pin DIP (Ceramic) 600mil

50.8*051 <3
w
o
4o 21 S
8 )

g

-

<

o

w

Aad
: !

1 i 20
284 0°to15°

1.27*025
4.7MAX

DIP-40C-01

CXA1146Q,/CXA1156Q 44 pin QFP (Ceramic) 50mil
01881 4.9 2MAX

D015.24MAX 019
6 1 40
TAAHAARAAAR
- 1 — N 39 M1
| ——— 11 .
o —— 1T 17 1
[m— (13 ‘
~ 1 T 1
:3 o o T
o T
o —— 113
o - 13
)
e D=
— ___ 7 T2 | = 076
il T
RRER R —
18 128 5
™
] 1.27 051 & ©
' alle O
0~8°

— 251 —



SONY.

CXA1236Q

Advance
Information

8bit 5S00MSPS Single VIDEO DAC

Note : This specification is subject to change.

Features

© 500MHz update rate

® 8-bit Multiplexed Inputs

® Sync., Blank, Ref. White and Bright

©250Q,/375Q Load

ol (+),1 (=) outputs

® RS-343A Compatibie Output
e ECL 100K and 10K Compatible 1,0
e —55 to —4.2Volt Power Supply

Pin Configuration (Top View)

Block Diagram

DA4 ()
DAS (9
DA6 @2)
DA7 @3
D VEE (9
D vee (1)
A GND (2)-
A vEe (®
A vee (®)

Fs apu.(5)

COMP. ()

@ oa3

©oaz

10Q

44 pin QFP (Ceramic)

- [} ~ 0n < ” o
i § &8 & 8 3 2 3§ &
O————O—C—O——&-
DBO
‘ E)REF W.A
a —
REG | €9 BRIGHT. A
REG REG (CONTROL)
a 8) b—|-€2 BLANK
. ¢d) SYNC
p-—d
F‘l
)
1 { - CLK BUFF ’:l €30 eND
I MUX
D GND
¢ €
SEL
GYREF W.B
_DAC
€9 BRIGHT.B
OLNAL
(9 DIVZIN
® D, B —@ U,
= 8 & |5 % g
o 3 o

SET uP (v)

SYNC EN (@)
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Absolute Maximum Ratings (Ta=25°C)
Rating Unit
Vee -7 to +05 v
Input voltage, Digital Vee to +05 v
Input voltage, Reference Vee to +0.5 \
Output current, | (+), 1 (-) 50 mA
Storage temperature -65 to + 150 c

Operating Conditions

Symbol Item Min. Typ. Max. Unit
VEe Supply voltage —-4.2 -52 -55 \%
tpwl CLK pulse width High 1.0 ns
tpwO CLK pulse width Low 1.0 ns

ts Set up time 0.8 ns
th Hold time 0 ns
Vi Input voltage logic Low -1.49 \%
ViH Input voltage logic High -1.05 \
IRer Reference current ) 1.6 mA
Tc Case temperature -565 125 T
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Electrical Characteristics

(Vee=—5.2V, Ta=25°C)

Item Symbol Min. Typ. Max. Unit
Supply current lee - 180 mA
Compliance voltage output (+) Vocp -1.2 156 \"
Compliance voltage output (—) Vocn -1.2 1.5 \"
Equiv. output resistance Ro 50 kQ
Equiv. output capacitance Co 10 pF
Max. output current output (+) lop —44 mA
Max. output current output (—) lon —44 mA
Input current logic Low i 40 WA
Input current logic High hy 40 uA
Max. conversion rate Fs 500 MHz
CLK to output delay td 08 ns
Current settling time tset 1.5 ns
Rise time, Current tr 0.5 ns
Fall time, Current 4 0.5 ns
Integral linearity error Eu +1/2 LSB
Differential linearity error ELo +1,/2 LSB
Output offset current lor 10 A
Absolute gain error ] 7 % of F.S.
Gain error tempco. Tes 0 % of F.S./°C
Differential phase DP 1.0 degree
Differential gain DG 2.0 %
Glitch energy GE 1.3 LSB ¢ nsec
CLK delay D dly 1 ns
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Pin Descriptions

Pin Name Description
Contro! input for blank function. lo and To current outputs are set at blank
level when logic “1” is given to the BLANK pin, regardless of data DAO —
BLANK DA7, DBO — DB7, REF W and BRIGHT inputs. (See Table 1.) lo and lo are set
at reference black level when logic “0” is given to the BLANK pin. The
voltage level of the BLANK pin is ECL compatible.
Control input for blank level, ECL compatible. Logic “1" gives blank 1 level
SET UP and logic “0" or floating level gives blank 2 level to lo and lo. See Table
1.
Composite sync control input. ECL. compatible level._
SYNC Logic “1" on this pin gives sync signal to lo and lo,DAO~DA7, DBO —DB7
and any other control input are not overriden.
SYNC EN For enabling the sync function. ECL. compatible level.
BRIGHT A Bright (overlay) control input. ECL compatible level. .
BRIGHT.B DAO — DA7, DBO — DB7 are overriden and outputs lo and lo are set at 10%
: bright level (overlay level) when logic “1” is given to the BRIGHT pin.
Reference white control input for data A (DAQO— DA7) and data B (DBO - DB7),
REF W.A respectively. lo and lo current outputs are set at reference white level when
REF W.B logic “1” is given to the REF W pin, regardless of data DAO— DA7, DBO —
DB7. (See Table 1.)
DAO — DA7 Two sets of data inputs formated as binary code.
DBO — DB7 DO means LSB (least significant bit). ECL compatible voltage level.
CLK Differential clock inputs with ECL voltage level. The given CLK, CLK generate
CLK DIV20UT, DIV20UT signal within the IC.
Output mode control inputs for selecting “multiplex mode” or “data select
mode”.
The “multiplex mode” multiplexes the two sets of data DAO— DA7 and DBO
—DB7, and gives out corresponding analog data updated twice as fast as the
c1 DAO — DA7 and DBO — DB7 run. See Fig. 2 and 3.
c2 The max. frequency of available output is 500Mbit,/sec when the max. update

rate is 250Mbitsec for DAO — DA7 and DBO — DB7.

The “data select mode” chooses either DAO — DA7 or DBO — DB7, and converts
it into analog. See Fig. 4.

The max. frequency of available output is 2560Mbit,/sec with DAO — DA7 or
DBO — DB7 running at max. 250Mbit sec each.

CLK IN | DATA IN | ouT

cl|c2| MoDE M) (Mbps) | (Mbps) | * CLK duty has to be 50%
A : DAO - DA7 is selected.

0 [0 ux G2 500 250 500 | B:DBO-DB7 is selected.

BIE @] 250+ 250 500

1] 0 A 250 250 250

K B 250 250 250
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Pin Name Description
Differential ECL compatible outputs.
In case of “multiplex mode (1)", these output pins provide a clock output
having half the speed of CLK and CLK.
When CLK and CLK are 500MHz, DIV20UT and DIV20UT are 250MHz. See Fig.
2. If DIV20UT pin is connected with DIV2IN pin, as illustrated is Fig. 6,
500Mbit,/sec analog data can be obtained.
In case of “multiplex mode (2)", the frequency of DIV20UT and DIV20UT is
DIV20UT the same as that of CLK and CLK, as long as the CLK duty cycle is 50 %.
DIiv20oUT See Fig. 3.
In case of “data select mode”, the frequency of DIV20UT and DIV20UT is
the same as that of CLK and CLK. DIV20OUT pin need not be connected.
See Fig. 4 and Fig. 6.
DIV20UT and DIV20OUT latch DAO — DA7, DBO - DB7, SYNC and BLANK input.
(See Fig. 2, 3 and 4.)
These signals can also be used for system clock to be provided to other
peripheral portion of the system.
DIV2IN Differential ECL “compatible inpu:s. DIV2IN should be.cqnneczed to DIV20UT
BIVaIN pin in case of “multiplex mode”. Refer to the description “DIV20UT,
DIV20UT".
lo Differential current outputs, These are capable of directly driving either 25 Q
o or 375 Q load.
Control pin to adjust lo, o fullscale level.
The scale is set by a resistor (Rset) connected between this pin and AGND.
FS ADJ. The relation between Rset and RL which is current output load is the
following :
Rset=1.24V/ ((661mV/R.) X (16,/255)) Q
COMP Compensation output pin for internal reference amplifier.
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0 (mA) * (mV) 10 IRE
0 0 — ENHANCED WHITE
-284 -7 K_\ —N WHITE
82.5IRE
- 26.44 - 661 ENHANCED BLACK
~-29.28 - 732 i IO'T:E BLACK,BLANK1
- 3142 - 7855 J TSIRE X* BLANKZ.
4.0 IRE
- 407 -10175 i — SYNC1
- 4284 ~-1071 5 IRE X ¥ SYNC2
% In case of doubly-terminated 50 Q load
%% 7.5 IRE difference------Available when SETUP pin is floating or “0" level, not available when
SETUP pin is “1" level
Fig. 1. Composite Video Level
Description 0 (mA) SETUP | SYNC EN | BRIGHT | SYNC | BLANK | REF W | Input DATA
0 X X 1 0 0 0 1"
Enhanced White
0 X X 1 0 0 1 XXXXXXXX
- 284 X X 0 0 0 1 XXXXXXXX
White
- 284 X X 0 0 0 o IRRRRRRR
Enhanced DATA DATA X X 1 0 0 0 DATA
DATA DATA -284 X X 0 0 0 0 DATA
Enhanced BLACK —26.44 X X 1 0 o] o] 00000000
-29.28 X X 0 0 0 0 00000000
BLACK, BLANKI1 -2028 1 x x 0 1 x XXXXXXXX
-29.28 1 1 b 1 X X XXXXXXXX
-31.42 0 X X 0 1 x XXXXXXXX
BLANK2
- 3142 0 1 X 1 X X XXXXXXXX
SYNC1 - 40.7 1 0 X 1 b X XXXXXXXX
SYNC2 - 4284 0 0 X 1 X X XXXXXXXX

Table 1. Video Output Truth Table
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I_|

(500MHz) ,

Ddly :

Div2 ouT

s | U

X

x

DA

le
i
SYNC, BLANK
REF W, BRIGHT Y FUNC.(N)

<

%y%L\::’

X X X

>
X
X

0B
3 CLOCKS
e
c1 LOW
c2 LOW I
14
o

SYNC, BLANK >< >< >< >< FUNC.(N)
REF W,BRIGHT )

9?:/.| ~f1hism )%

10% 0%

:}'*’}"s t1
1ser

Fig. 2. Timing Diagram — MUX MODE (1)

— 258 —



SONY. CXA1236Q

CLK l
(250MH2 )
50% Duty Cycle Dty

Div2 ouT

1s

}
T T
SYNC, BLANK
REF W, BRIGHT >CUNC"N’ ><

L
T

|
I
|

0B >\ﬁe (N

1 1.5CLOCKS
¥

LOwW
CH

NI ab G

c2

MUX

SYNC, BLANK >< K >< FUNC.N)
REF W,BRIGHT

Fig. 3. Timing Diagram — MUX MODE (2)
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CLK
{ 250MHz)

Div2 OUT _'

‘{L

08B B(N) ><

SYNC, BLANK

REF W, BRIGHT  "UNe ><
High

ci |

XXX
XX X
e

| XXX

1.5 CLOCKS

c2 : ts tH

td

o >< >< A.FUNC.(N-1) A.FUNCWB.FUNC.M.FUNC.(N+Z)

Fig. 4. Timing Diagram — SELECT MODE
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O DB7
——0 DB6
—0 DBS
DAOD O— -0 DB4
DAY O - ~0 OB3
DA2 © -0 DB2
DA3 O —O DB
oas © @GOG~ @G0 95 8 —0 bBo
DAS © m N - O N © 0 ¢ MmN . 3---2
-4 < << g
bA6 o Q o o g g g g g g g 8 —O0 -2V
DAT O
s0] | 30 @DA4 DB 0 (9
:-:F"J; i .- o )
-av o ld @oas REF W.AQD) REF W.A
(@2 DA6 BRIGHT.A (26 BRIGHT.A
@oaA7 BLANK (9 BLANK
Oy
@9) D VEE SYNC @4 LT3Z 0 syne
Rset B CXA1236Q ©333 30 o
* beno () DVEE D GND &3) 50 50 50
DVEE ‘
@ aGnD D GND @2 D GND
(P Y
AW:‘”<=:°'” () AVEE REF W.B@) REF W.B
[ 3! . AVEE BRIGHT. B €0 E BRIGHT.5
LST3T aves © & 0% 250
G Fs apJ. DVaN(D— [ lo -2v
For FS ADJ. O.ly Z -
(& comp o 2 g _DivaiNGd
=4 g X x 8§ 2 ¥
A VEE = - > > &
ol 8§ » 8 5o dlsg 5 a
O~~~
25 "r D GND
AGno aGnol | ¥ ¥ X | % *E Kk
CLK
—O
CLK
-Q
AGNS,?W 50E 503 502 503
0 —-2V

* See the page for pin description
* % See the page for pin description and typical application (Fig. 6)

Fig. 5. Circuit Connection
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00D o—q
PIXELS ADDRESS BUS
EVEN o —_
PIXELS CLK CLK
CLK/20O Shae
RAM | r
(256 x 8) |EVEN paTa [JPTVZOUT 10(R)
00D DATA CXA1236
1 DIV2IN BTR)
-
1
50
[—W-d.
-2v —PIV2IN 10(6)
1 DA
-
|
50
-2V
-
DATA -
BUS O
cLk/2
(1) MUX MODE
DATA B,
PIXELSO—
DATA Ao ADDRESS BUS .
PIXELS CLK CLK
CLK O { re6. [ ree.
(2@:‘8) —{oWvZouT 10(R)
- DA
CXA1236
o8
DIV2IN iO(R 1
[
L
—Jovain 10(6)
1 DA
08— swne —
) —{5iv20UT “EN io(6)
1]
—4DIv2IN 1008}
DA
08
piv2ouT 6081
DATA,
BUS ©

CLK

(2) SELECT MODE

Fig. 6. Typical Application
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Package Outline Unit : mm

CXA1236Q 44 pin QFP (Ceramic) 50mil

019.81
015.24MAX

5 1 40
7 = 1.__..? : : ﬁ\\gl T
——— o
- |
e o -
~ | - 1 11
o i o
b - )
o1 i1}
o -]
1] L 1]
S E— AN e

17 N , 2

REEERELEELER
127 0.51
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CXA1260Q-Z

8 bit 35 MSPS RGB 3-Channel D/A Converter

Description

CXA1260Q-Z is an 8-bit high-speed D/A
converter for video band use. It has an
output/input equivalent to 3 channels of R, G
and B. It is suitable for use of digital TV, graphic
display, etc.

Features

« Resolution: 8-bits

« Maximum conversion speed: 35MSPS
« RGB 3-channel input/output

« Differential linearity error %1/2LSB

« Digital input voltage: TTL level

» Output voltage full-scale: 1 Vp-p (typ)
« Low power consumption: 360 mW (typ)
« +5V single power supply

Structure
Bipolar silicon monolithic IC

Block Diagram

e
37
prg
n (39 33) r our
Decoder | 3 () W,
10 2 ‘ " "
LXC ER 2R
Current A —4
re (a2 Iaput switch | Zg 2R
bufter (L] T
R
LA/ R K] .
LIC) R
n 2R
/T (48
L]
ne (a1
e (1
M7 % —e(31) 6 our
(2 '—f’z Oscoder [ 3 | £ we -\
i ®
@ (s =
Input § currene | 3%
L] | outter H swih | Zp 2
@ (s (© . H @ [TV
% 2%
o (s F] 132
3
a (7 R
TR
@(8
o (s
e = (29) s ot
2 (o [+ Oscoder [ 3 0 w N
2 R R
LA\ T
input Current W
o (12 | butter wwitch | Zr 2R
® (1 ® ~ 8 f2g 2r
~ s "
w6 (1e MK
o (1 lﬁfﬂ
R
LA .——-(n avee
Clock Tteroat
buffer reference
=% source
8 20, 23 24 )
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Absolute Maximum Ratings (Ta=25°C)

« Supply voltage Vee 0to? Vv

« Input voltage (digital) Vi —0.3 to Vcc Vv

Verk —0.3 to Vcc v

« Input voltage (Vser pin) VSET —0.3 to Vcc \

« Output voltage {analog) Vout Vece—2.1 to Vee V
« Output current (analog) lout -3 to +10 mA
(VREF pin) IREF —5t0 0 mA

» Operating temperature Topr —20 to +75 °C

. Storage temperature Tstg —-55 to +150 °C

« Allowable power dissipation Pp 0.7 w

Recommended Operating Conditions

« Supply voltage Avce, DVee 45 to 5.5 v

Avce-DVee —0.2 to +0.2 V

AGND-DGND —0.05 to +0.05 V

« Digital input voltage H level VIH, VcikH 2.0 to DVcc V

L level VIL Vcikt DGND to 0.8 \'

« VSET input voltage VsEeT 0.7 to 1.0 \Y
« VREF pin current IREF —3 to —0.4 mA
« Clock pulse width Towl 15 ns
Tpwo 10 ns

Pin Configuration (Top View)
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Pin Description

No. Symbol Equivalent circuit Description
DvVcee
Digital input pin.
From pins 39 to 42 and from 44 to 47
are for RED.
39 to 42| R1 to R8 R1 is MSB and R8 is LSB.
44 to 47| G1 to G8 From pins 1 to 8 are for GREEN.
1 to 16 | B1 to B8 G1 is MSB and G8 is LSB.
From pins 9 to 16 are for BLUE.
B1 is MSB and B8 is LSB.
18 CLK ®), Clock input pin.
&
DGND
20 DVce Digital Vcc.
17 . .
21 to 22 NC Vacant pin.(non-connection)
23 AGND Analog GND.
AVce
Bias input pin. )
24 VSET Normally, apply 0.87V.
See “Note on use”.
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No. Symbol Equivalent circuit Description
AVce
@)
Internal reference voltage out-put pin
1.2V (typ)
25 VREF A pull-down resistance is necessary
@ externally.
20p See “Note on use”.
&)
AGND
26 NC Vacant pin (non-connection)
27 AVcc Analog Vcc
28 NC Vacant pin but connect to AVcc*
AVcc

1]

29 BOUT Analog output pin for BLUE.
AGND
30 NC Vacant pin but connect to AVcc*
AvVce
EERO
31 GOUT G)— Analog output pin for GREEN.
\
AGND
32 NC Vacant pin but connect to AVcc*
Avce
EERO
33 ROUT 3 Analog output pin for RED.
U
@
AGND
34 to 36 NC Vacant pin but connect to AVcc*
19
37 DGND Digital GND
43
48 NC Vacant pin {non-connection)

*Note) Pins 30, 32, 34 and 36 are vacant, but in order to reduce interference between the
individual RGB outputs, connect them to AVcc.
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Electrical Characteristics

Ta=25°C, AVcc=DVcc=5.0V, AGND=DGND=0.0V

Item Symbol Test condition Min. Typ. Max. Unit
Resolution RSL 8 bit
Monotony MNT Guara-
ntee
Differential linearity error DLE |vseT—AGND=0.87V | —0.5 +0.5 | LSB
R 10k % of
Integral linearity error ILE  |fF.s.=Full-scale —0.4 +0.4 £S
Maximum conversion speed fmax 35 MSPS
Full-scale output
voltage™ VOFS |yser-agND—o.87v | 085 | 10 | 115 ) Vep
X R>10kQ Ci<20pF
RG'Btzoutput voltage full-scale FSR 0 4 8 %
ratio
Output zero offset voltage Voffset —40 —6 o mV
Output resistance Ro 270 340 420 Q
VseT—AGND=0.87V
Consumption current Ib  |RC>10kQ 54 72 90 mA
IReF=—400 A
Upper 2 bits| lHwu 1.2 20
H |Upp ! L BA
Digital data|'®Ve!|Lower 6 bits| iy 0.6 10 MA
input current Upper 2 bits| hyu —-10 0 10
L |Upp ' Y | =DGND MA
level|Lower 6 bits| liy -10 0 10 HA
, H level | lcikn |Velk=DVec 3 30 | pA
Clock input current
L level letkt  |Verk=DGND —10 0 10 UA
VSET input current Iser  |VseT—AGND=0.87V | —5 | —0.3 0 UA
Internal reference voltage VRer |IREF=—400uA 1.08 | 1.20 | 1.32 \%
Set-up time ts 12 ns
Hold time th 3 ns
Note) *1. AVcc—Vo
*2. Maximum value among
100 X |[YOSIRL _ 4| 400 x |YOFS@ _q o 400 x [YOrs®) _,
VoFs(G) VOFs(B) VOFS(R)
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Input corresponding table

Input code Output voltage

mMsSB LSB
1111111 1| VectVoffset

10000O0O0 0] VcctVoffset—0.5V
I

000O0O0O0O0O0| VcctVoffset—1.0V

In case the output voltage full-scale is 1.00V. (1LSB=3.92 mV)

Standard Circuit Design Data Ta=25°C, AVcc=DVcc=5.0V, AGND=DGND=0.0V
Item Symbol | Measuring condition | Min. Typ. Max. Unit
D/A OUT: 1Vp-p '
RL>10kQ
CL<20pF
talk , — —
Crosstalk among R, G and B CT fonTA=7MHz 40 35 dB
fclk=14MHz
See Fig.2
VseT—AGND=0.87V
RC>10kO
Glitch energy GE fclk=1MHz 30 pV-s
Digital ramp output
See Fig.3"
Rise time'?2 tr 5.5 ns
- VseT—AGND=0.87V
Fall time™2 tf See Fig. 1. 5.0 ns
Settling time tset 16 ns
Note) *1. Observe the glitch which is generated when the digital input varies as follows:
00111111 —-01000000
01111111 —-10000000
170111111 —11000000

*2. The time required for the D/A OUT to arrive at 90% of its final value from 10%.
See p. 204, for the definition of “Rise, Fall and Settling time”.
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Electrical Characteristics Test Circuit

Differential linearity and integral linearity test circuits

DVce
o

CLK TTL level

CXA12600Q-Z

Maximum conversion speed test circuit

8 bit Digital ramp waveform generation
counter /
{(TTL
output) ko_
Oscilloscope
iN

— Rin=1MQ
CiN = 10pF
212.5K gy = 20MH2

'

CXA1260Q-Z

MCLK

f = 35MHz
TTL level
Rectangular

wave CLK

‘HI'Z 10 10ns|
D1toD8

|
e
|

Timing between CLK and DATA
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Output voltage full-scale precision, RGB output voltage full-scale ratio, and output zero

offset voltage test circuits

Dvee

CLK TTL leve

CXA12600-Z

Fig. 1

Set-up time, hold time, and rise and fall time test circuits

Observe data waveform
with an oscilloscope

12K
Coaxal Cable (1m).

BW = 200MHz

(R|N=1Mn

(TTL)

1/2

divider

4
f = 35MHz
TTL tevel

Pulse generator
8082A (YHP)

f=35MHz
TTL leve! Rectangular wave

D

Delay

Pulse generator
8082A (YHP)

adjustment
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B OUT
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Standard Circuit Design Data Test Circuit

Crosstalk among R, G and B test circuit

f=7TMHz
TTL level

Rectangular wave

Spectrum
analyzer

50Q
EXIT
v
prove
P6202
{TEKTRONIX)
—o
1/2
divider 3 12.5K
CXA1260Q-2
MCLK ; Fig. 2
f=14MHz
TTL level

Rectangular wave

[Measuring method)
In case the measuring crosstalk of G =+ R

1 Apply the data to G only and measure the power of the frequency component of the

data at R OUT.

2 .Apply the data to R only and measure the power of the frequency component of the

dataat R OUT. .
3 Take the difference of the above two powers. The unit is in dB.

Glitch energy test circuit

(MSB)
r__Dt
8 bit o
counter | o %
te
RN T
output) 08

L
T TR

MCLK

f=1MHz
TTL level
Rectangular
wave

Timing of CLK and DATA

Fig. 3
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Operation Description

.. T1 T2 T2 T3 T34 Ta
Timing chart | Tow1 [ Tpwol ; L
CLK ! ! |
_— -[—\- N A\~ «— Vith=15V
Tx Ty

DATA f
e |

! |
th tepe———] th
1

S | ts
1

— <— Vth=14V

Vth: Threshold level

100%
1
i 90%
D/A OUT
—f-—— 10%
o
|
|
—f o
tr
At the time t = Ty, the data of individual bits are At the time t = Ty, the data of individual bits are
switched and thereafter when the CLK becomes switched and thereafter when the CLK becomes
L > Hatt= Ty the D/A OUT is varied synchro- L — Hatt = T4, the D/A OUT is varied synchro-
nous with it. That is, the D/A OUT is synchro- nous with it. That is, the D/A OUT is synchro-
nous with the rise of the CLK. nous with the rise of the CLK.
(In this case, fetching of the data is carried out at (In this case, fetching of the data is carried out at
the fall of the CLK (at the time when t = T{2)). the fall of the CLK (at the time when t=T34}.

Application Circuit

DATA
(TTLIeve) (R}

@)

(B)

WAWAN

CLK
(TTL level) CXA1260Q-Z

R* is matching resistance for LPF

AGND DGND Avce Dvee

vl
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Note on Use

1. Setting of pin 24 (VsEeT)
The full-scale of the D/A output voltage changes by applying voltage to pin 24 (VseT).
When load is connected to pin 25 (VRef), DC volatage of 1.2V is issued and the said voltage is
dropped to 0.87V by resistance division.
When the 0.87V is applied to pin 24 (VseT), the D/A output of 1 Vp-p can be obtained.
(Example of use)

Adjustment method .
1) The resistance R is determined in accordance with the recommended operating condition
" of Irer (Current flowing through resistance R).
See R vs. IRer of Fig. 4. The calculation expression is as follows:
R=VREF/ IREF
2) Adjust the volume so that the RGB output voltage full-scale becomes 1.0V.
(At this point, it becomes R1:R2=2:5)

Resistance vs. VREF pin current

s
N
3 N
] N
z " \\
8 AN
c
g
3
14
0.3
0.1
0.1 0.2 1 s
Pin current IRgF (MA)
Fig. 4

2. Phase relationship between data and clock
In order to obtain the desired characteristics as a D/A converter, it is necessary to set the phase
relationship correctly between the externally applied data and clock.
Satisfy the standard of the set-up time (ts) and hold time (th) indicated in the electrical
characteristics. As to the meaning of ts and th, see the timing chart.

Moreover, the clock pulse width is desired to be as indicated in the recommended operating
condition.
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3. Regarding the load of D/A output pin
Receive the D/A output of the next stage with high impedance. In other words, perform so that
it becomes as follows:

RL>10 kQ

CL<20 pF
The temperature characteristics indicated in the characteristics diagram has been measured
under this condition. A

However, when it is made to RL=10 k2 the temperature characteristics may change
considerably. In addition, when it is made to CL==20 pF, the rise and fall of the D/A output
become slow and will not operate at high speed.

4. Noise reduction measures
As the D/A output voltage is a minute voltage of approximately 4 mV per one step, ingenuity is

required in reducing the noise entering from the outside of the IC as much as possible.
Therefore use the items given below as reference.
+« When mounting onto the printed board, allow as much space as possible to the ground
surface and the Vcc surface on the board and reduce the parasitic inductance and resistance.
It is desirable that the AGND and DGND be separated in the pattern on the board. It is similar
with AVce and DVcc. As shown in the diagram below, for example, it is recommended that
the wiring to the electric supply of AGND and DGND as also AVcc and DVcc be conducted
separately, and then making AGND and DGND as also AVcc and DVcc in common right near
the power supply respectively. '
Insert in parallel a 47 uF tantalum capacitor and a 1000 pF ceramic capacitor between the
Vcce surface on the printed board and the nearmost ground surface. ( A of diagram below}. It
is also desirable to insert the above between the Vcc surface near the pin of the IC and the
ground surface. | B of diagram below). They are bypass capacitors to prevent bad effects
from occurring to the characteristics when the power supply voltage fluctuates due to the
clock, etc.
« Itis recommended to reduce noise which overlaps the D/A output by inserting a capacitor of
over 0.1 uF between pin 23 (AGND) and pin 24 (VseT).

CX1260Q-2 N

\ .

DGND / AVeo /V .

® ]
\ 1‘ \\ Power supply
223 r b
DVce §§>
Printed board — "] 7 N 23
J~
N\ ) —

— 275 —




SONY:
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VOoFs-Output voltage full-scale (Vp-p)

VOFs-Output voltage full-scale (mVp-p}

Output voltage full-scale

vs. VSeT—AGND

L Ta=25°C
20l AVec =bVec =50V P
“T RL> 10k AN
/
A A
z
% 7 N
/| // Deviation range
A7
Z $ pd ’
-0 777
A/
717
/
d
o] 10 20
VSeT — AGND (V)
Output voltage full-scale
vs. Ambient temperature
1000
I
//
T
L1
- VSET is created _J
by resistance
division of VREF
(VSET = 2VREF/3)
950 IREF = —400uA —
AVee = DVeg = 5.0V
RL > 10k —
-20 ) 20 40 60 80

Ta — Ambient temperature ( °C)

Voffset-Output zero offset voltage (mV)

Voffset-Output zero offset voltage (mV)
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Output zero offset voltage
vs. VSET—AGND

[s]
N
N\
N N
NS N
NN N8
-10 \ N ™
Ta=25°C h G |
AVge =DVge = 5.0V L
R > 10k \R
-20
o] 1.0 2.0
VseT — AGND (V)
Output zero offset voltage
vs. Ambient temperature
o]
VSET is created
by resistance
division of VREF
(VSET = 2VREF/3)
IREF = —400pA |
. AVge = DVee = 5.0V
s RL> 10kQ
[~
[—
P
=10
-20 o o] 40 60 80

Ta — Ambient temperature { °C)
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CXA1260Q-Z

Output voltage full-scale
vs. Supply voltage

3
o
> 1000
]
g L1
3 T
E
)
% Ta=25"C
; VSET — AGND =0.8V
8 RL > 10k
(] 950
|
7]
w
o
>
q 5
Vec—Supply voltage (V)
Internal reference voltage
vs. Ambient temperature
2
H — ]
S 120 =
3 I~
e
Q
5]
e
g IREF = —400uA
2 AVee =Dvee = 5.0V
=
l
i
T 1.15
>
-20 0 20 40 &0

Ta — Ambient temperature ( °C)

Voffset — Output zero offset voltage (mV)

VREF — Internal reference voltage (V)

— 277 —

-5

Output zero offset voltage
vs. Supply voltage

Ta=25°C

VSET — AGND = 0.8V

Ry > 10k$2

5 6
Veo—Supply voltage (V)

Internal reference voltage
vs. Supply voltage

Ta=25°C

IREF = —400pA

V¢ c—Supply voltage (V)
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Crosstalk among R, G and B

vs. Data frequency

-20
@
2 -4 ]
X
& /’/Ta =25°C
8 A Output voltage full-scale 1Vp-p
T fcLk =2fpAaTA
'6 AVcc = DV = 5.0V
RL > 10k, C|_ < 20pF
~80 Pins 30, 32, 34 and 36
are connected to AVcc.
. L]

Package Outline

10 20
fDATA — Data frequency (MHz)}
Unit: mm
48 pin QFP (Plastic) 0.6g
0153*%
120264

36

IRARARARRRER.

37
o
o o
| o
| o
[ e =
0
[ 2
o
o =
wim O
g
iEEEEEEEE]:
1 12
0.8 0.3t8.'}5

24

EEEEEEELL

Pl 0.1 2 |@)

;

9
m
<

+0,2
0.4-01
[
[=]
H
o
+0,35
24838
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SONY. CXD1170M
6-bit 40 MSPS D/A Converter (CMOS) N o

Feature

® Resolution 6-bit +1,/2 LSB

e Low glitch energy

e TTL/CMOS compatible input

¢ + 5V single power supply

o Low power consumption : 70mW
e Chip enable/blank function

24 pin SOP (Plastic)

Application

e Graphic display
e Digital TV, VCR
® Fax machine

e Camcoder

Absolute Maximum Ratings (Ta=25%C)

e Supply voltage Voo 7 \%
e Digital input voltage ViN Voo to Vss \%
e Analog output current lout 0 to 15 mA
® Operating temperature Topr -20 to +75 ‘c
® Storage temperature Tstg —55 to + 150 c
Sample Available 4Q89

Production Start 1Q90

Block Diagram

N ] AVDD
£ 5|
I
o E Current source of matrix
— (19 AvDD
g £
. o . AVOD
o 3 a
" Current source for
B8LK(® full-scale amplifude VREF

1 19 IREF

AEB9655A98 —~ ST
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Package Outline Unit : mm

24 pin SOP (Plastic)  300mil 0.3g

15081 _ 1851815
24 13
REAARARRAARBAAH - 4] 0.5 ]
<
" 33| 0.11832)5
+1 | o o
g = ©
O T L)
HHHHEEHEHHH ,
1 12 o y
0.45°% 127 02t8ds| %
‘ 3

Bz012]@)

SOP-24P-L01
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8-bit 40 MSPS D/A Converter (CMOS)

Advance
Information

Feature

® Resolution 8-bit £1,/2 LSB

e Low glitch energy

o TTL,/CMOS compatible input

® + 5V single power supply

e Low power consumption : 70mwW
e Chip enableblank function

Application
® Graphic display

24 pin SOP (Plastic)

e Digital TV, VCR
® Fax machine
® Camcoder

Absolute Maximum Ratings (Ta =25°C)

® Supply voltage Vop 7 v
® Digital input voltage VIN Voo to Vss \")
® Analog output current lout 0 to 15 mA
e Operating temperature Topr —20 to +75 c
e Storage temperature Tstg ~ 55 to + 150 c
Sample Available 4Q89
Production Start 1Q90
Block Diagram
po(t 5] 29DVDD
D12 §. DVDD
)
D2 N Iﬂ AVDD
3 S
D3 g e -]
: e
ree
04 — Current source of matrix
05 "g (® AvDD
s
[3]
06 e, (®avop
o7 -
Current source for
BLK(® ] fuli-scale amplifude (©VREF

TEGO '

CcLK(®@ tor |
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Package Outline Unit : mm

24 pin SOP (Plastic) 300mil 0.3g

150584 1858
) B D015 |
AHAARHBERAARAAHAEH N 0.15
<
%cl.\ H 0.118:(2)5
O
i
HEHHHEHEHHEH
1 12 g
045%04 127 0-2:85s| %
=3

SEFAD)

SOP-24P-L0O1
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High Speed Sample &
Hold Amplifier
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3. High Speed Sample & Hold Amplifier

Type

Function

Page

CXA1008P/1009P

High Speed Sample and Hold Amplifier

285

— 284 —




SONY.

CXA1008P/1009P

High-speed Sample and Hold Amplifiers

Evaluation Board Available —— CX20052A PCB-3A for CXA1008P

Description

CXA1008P/1009P are bipolar IC’s developed
for the purpose of sample holding video signals
and other signals at high-speed.

Features
eMaximum sampling frequency
CXA1008P 35 MHz
CXA1009P 18 MHz
eLinearity 0.08% (Typ.)
*Clock input level ECL compatible
eLow power consumption
CXA1008P 680 mW (Typ.)
CXA1009P 420 mW (Typ.)
Structure

Bipolar silicon monolithic IC.

Applications

*A/D converter and other analog signal processing
*Other general applications.

Absolute Maximum Ratings (Ta=25°C)

*Supply voltage Vce +55 \Y

Vee -6.0 Vv

*Operating temperature Topr -20to +75 °C

sStorage temperature  Tsyg -55t0 +150 °C

sAllowable power Po 1.2 w
dissipation

Recommended Operating Conditions

*Supply voltage Vee +4.75 to 5.25V
Vee —4.75to —5.45V

CX20052A PCB-3B for CXA1009P

24pin DIP(Plastic)

Function

High-speed hold circuit, wide band 6 dB
amplifier, A/D reference power supply, A/ID clock
output circuit.

Block Diagram

S/H input (13
6dB AMP output (14
Avee (15

AGND (16

©6dB AMP input (17
AVEE (18

Offset adjust (19
DVce {20

CLK ref (21
CiKinput (22
CLK input (23

DOGND2 (24

Hold

capacitor
1
Diode
| ring

i D

Switch
——  control
circuit

75

A 4

Qo+
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SONY@ CXA1008P/1009P
Pin Description
No. Symbol Equivalent circuit Description
1 DVee Digital Vee (—5V)
DVee
2 -2V ref reference voltage input
input @ for A/D converter
AVEee
DVee
3 R Pulldown terminal for
external R (30Q typically)
AVEee
4 -2V ref reference voltage output
output for A/D converter
5 AVee Analog Vee (—5V)
6 CLK output DGND DVec CLK output for AID
converter
- 7kQ —
7 CLK output CLK output for A/ID
DVee converter
S/H
1 output S/H output
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SONYs CXA1008P/1009P
No. Symbol Equivalent circuit Description
AVce
S/H
13 input L S/H input
AVee
AVcc
14 6dB AMP Olutput terminal of 6dB
output amplifier
AVee
AVce
17 6dB AMP ' 6dB AMP input
input
18 AVee Analog Vee (—5V)
19 offset 6dB AMP DC offset
adjust adjust terminal
DVce
DGND
21 CLK ref CLK reference output
—-1.2V
DVee
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CXA1008F/1009P
No. Symbol Equivalent circuit Description
11T °0Vee | Gikinput
22 CLK input Note: connect to@
P X PIN or input ECL CLK
@ signal
o @3
i CLK input
23 CLK input ( Note: input ECL
CLK signal
ODVee
Package Outline Unit : mm
24pin DIP(Plastic) 400mil 2.0g
-
]
302181 ¥
(]
% !
S 3 0'~15"
1 2
254
Z133
X+
| ~
o
||
204 s
0510.15 ’g
1.2 DIP-24P-01
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CXA1008P

Electrical Characteristics (Ta=25°C, Vcc= + 5V, Veg = ~5V)
S/H section (see Fig. 3)

ltem Condition Symbol | Min. | Typ. | Max. | Unit
ViH -09 | -08 \")
Digital input voltage
ViL -16 | -15 v
CLK Reference voltage (pin 21) VCLKREF| —1.3 | =12 | —1.1 \"
Analog input voltage range AV < 1.2V *1 Vins -3 3 \'
Output voltage range Vouts -3 3 v

lcc 48 60 78 mA

Power Supply without —2V ref. leet 48 60 78 mA

with =2V ref. Ry = 502 %2 lee2 80 100 125 mA

Input bias current -2V < Vin < 2V IBiass 15 30 rA

Output impedance Zos 20 40 Q

Voltage gain ratio Gvs 0.99 1.0 1.01

Full power bandwidth Vin = 2Vpp (- 3dB) BW 12 MHz

Power supply rejection ratio SVRs —-40 dB

Hold mode feed through fin = 4MHz HMTH -50 | —-40 dB
Vin=1 Vp-p, CLK open

Clock leak Vin = OV Clieak 10 50 mV

Linearity fin = 19.53kHz (10/512MHz) Lin 008 | 0.15 %

fok=10MHz =*3

Hold mode droop input voltage range, 0 to —2V | HMDR 2 20 [mVius

Acquisition time AV = 1.2V Taq 8 12 ns

Settling time Settle to £0.2% of F.S. Taet 25 ns
see the Timing Chart

DC offset voltage feuk = 5MHz Vortset +15 | £100 | mV

Maximum sampling frequency foLkH 35 _ MHz

Minimum sampling frequency foLkL 5 MHz

Differential gain (D.G.) Vin = NTSC DG 0.5 1.0 %
40 IRE mode ramp.

Differential phase (D.P.) fcuk = 20MHz DP 0.5 1.0 | deg

(Ru = 509. see Fig. 3)

— 289 —



SONYs CXA1008P/1009P

CXA1009P

Electrical Characteristics (Ta=25°C, Vcc = + 5V, Vee = —5V)
S/H section (see Fig. 3)

Item Condition Symbol | Min. | Typ. | Max. | Unit
ViH -09| -0.8 v
Digital input voltage
ViL -16 | —-15 \
CLK Reference voltage (pin 21) VCLKREF| —1.3 | —-1.2 { —1.1 \Y
Analog input voltage range AV < 1.2V *1 VINs -3 3 \"
Output voltage range Vouts -3 3 \

" lec 25 35 45 mA

Power supply without —2V ref. lees 25 35 45 mA

with —2V ref. RLl = 509 *2 lge2 60 75 98 mA

Input bias current -2V < Vin < 2V IBiass 9 18 A
Output impedance Zos 20 40 Q
Voltage gain ratio Gvs 099 | 1.0 | 1.01
Full power bandwidth Vin = 2Vp-p (—3dB) BW 6 MHz
Power supply rejection ratio SVRs - 40 dB
Hold mode feed through fin=4MHz HMTH -50 | —-40 | dB
Vin=1 Vp-p, CLK open
Clock leak Vin = 0V CLLEAK 10 50 mvV
Linearity fin = 19.53kHz (10/512MHz) Lin 008 | 0.15 %
fok=10MHz 3
Hold mode droop input voltage range, 0 to —2V | HMDR 2 10 | mVius
Acquisition time AV = 1.2V Taq 12 20 ns
Settling time Settle to +0.2% of F.S. Tset 36 ns
see the Timing Chart
DC offset voltage fcLk = 5MHz Voifset +15 | 100 | mVv
Maximum sampling frequency foLkH 18 MHz
Minimum sampling frequency foLkL 2 MHz
Differential gain (D.G.) Vin = NTSC DG 05 | 1.0 | %
40 IRE more ramp
Differential phase (D.P.) fcLk = 15MHz DP 0.5 1.0 deg
*1 AV is voltage change during one sampling period. 5v

*2 Power consumption.is Icc X 5V + lger X 5V + 40mA x 1.8V.

*3 Input voltage waveform

-20v 51.2,8

Fig. 2
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6dB amp section (see Fig. 3)

. CXA1008P CTXA1009P
item Condition | Symbol Win | Typ. [ Max | Min. ] Typ. v Unit
Intput voltage range *3 ViNA -13 +08 | -13 +08 v
Band width (—3dB) Vin = Wpp W 45 55 15 25 MHz
-1V <
Input bias current Vin < 1V Igias A 9 20 5 10 pA
Output impedance Zoa 4 10 4 10 Q
Voltage gain *4 Gva 5.1 6.0 69 5.1 6.0 6.9 dB
Power supply rejection ratio SVRa —40 —40 dB
*3 2ndary harmonic: —40dB fin = 3.58MHz
*4 fin = 3.58MHz Vin = 1Vpp
CLK OUT section (see Fig. 3)
™ CXA1008P CXA1009P .
Item Condition | Symbol I Typ. Vo Wi Tvo. e, Unit
Amplitude Veik 0.2 03 04 0.2 0.3 04 v
Output voltage
Low level Vowke | =12 -11 | -09 | —-12 | —-11 [ —-09 v
Rise time Rz = 1?9 tr 7 10 7 10 ns
Fall time see Fig. 3 tf 5 8 5 8 ns
CLK Delay 1 D1 20 28 34 36 38 45 ns
CLK Delay 2 D2 14 22 28 24 26 33 ns
— 2Vret amp section (see Fig. 3)
. CXA1008P CXA1009P
Item Condition | Symbol Min | Typ. | Max | M. T Typ. Ma—] Unit
Viet = —2V
Voltage gain ratio GvR 0.9 1.0 11 0.9 1.0 1.1
Ru = 500
-3V < Vin
Input bias current lBias R 5 10 5 10 A
< oV
Output impedance Zor 2 10 2 10 Q
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CXA1008P/1009P

Electrical Characteristics Test Circuit

CLK  Vcukner
input output

L O.14F

310
MA-

6dB AMP
output

Switch

control Diode
circuit ring
T

%0 56 22 ¥
Il 60PF
=SV =2V -8y -8V -3V +35V
10PF Rl Rz 10PF
I 1.5 5K I
*5SW1 1. Vorset, CLLEAK -sv -sv
2. Others
cLK CLK S/H output

output output

Fig. 3

Timing Chart
CLK ref

CLK input —/

Sample hold output AV <1.2V

GLK output ~0-8V ko1

VAR ESY %%‘fg‘—
! \

\ IO%M\_

| Wit

CLK output _7 ;v tf

Fig. 4
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CXA1008P/1009P

Description of Functions

CXA1008P/1009P are the monolithic ICs incor-
porating a high-speed sample hold circuit, a
wide band 6 dB amp, reference power supply for
A/D converter, and a clock output section, and
operate up to a sampling frequency of 35/18
MHz.

CXA1008P/1009P can compose in 20/15 MS/s
AID converter system in combination with a
CX20052A. CXA1008P/1009P form, with the input
of a single phase or 2-phase ECL clock input, a
new sampling signal. For this reason, the sam-
pling period remain unchanged even when the
frequency or duty of the input sampling CLK
signal changes.

*Wide band 6 dB AMP.

In-phase amp with a band width over 45/15 MHz
amplifies ordinary TV signal (1Vp-p) to a 2Vp-p

signal which gives the highest accuracy when
processed in CX20052A. :

Application Circuit

CXA1008P/1009P

*CLK output section

When used in combination with an A/D converter
such as CX20052A, the CLK timing between the
S/H circuit and the A/D converter needs to be
adjusted, and up to 20/15 MHz, CXA1008P/1009P
generate CLK timing signals for driving the A/D
converter, and output 2-phase CLK at 300 mVp-p
from pins 6 and 7. With this output, no separate CLK
is required to combine with an A/D converter.

~QXA1008PI1009P incorporate a buffer amp t6 pro-
vide a reference voltage for the A/D converter.

Digital
output
(ECL)

Veer ADJ _5y

Fig. 5 Connection of CXA 1008P/1008P with CX20052A (1)

*1 Ris aringing preventing resistor. Select between 10 to 500

*2 Pulidown R for Vres
*3 RL = 4.3kQ
*4 Ry = 1kQ, VR2 = 2kQ, Rz = 2k

Notes on Application

1. Unless sufficiently stable power supply and GND voltage in the high-frequency range are used,
the device characteristics deteriorates. For this reason, bring the power supply bypass
capacitor as near to this IC as possible, and make the pattern to the power supply and to the

earth terminal as wide as feasible.

2. Toreduce CLK leak, use waveforms similar to sine waves as far as possible, up to the CLK
input. For satisfactory operation, a CLK input ampritude of around 300mV is enough.
3. When the S/H input deviates over 1.2V during one sampling period, the output may contain

errors.
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Changes in Characteristics with Temperature

Offset Voltage Between S/H Input &

Hold Mode Droop Rate Output .
10
5 w0
o C
@ 6 5
iQ
R =
T :
N 10 _ z-s ™~
£ = 7
,a -10
& €
= -
T :
>°-20
-40 -20 0 20 40 60 80 -0 20 o 20 4 e ©
Ta-Ambient temperature °C Ta-Ambient temperature °C
6dB AMP 2ndary Harmonic Level
(3.58MHz, Vin = 1Vpp) CLK Ref Voltage
10 10
8
o 8
B .
-
5 - S
N 10 — N\ 10
o ~
3] &
g
3
>
-40 -20 0 20 40 60 80 -40 =20 o] 20 40 60 80
Ta-Ambient temperature °C Ta-Ambient temperature °C
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8bit, 20/15MHz A/D Converter Evaluation Board
with CXA1008P/CXA1009P S/H.

Description

CX20052A PCB-3A/3B is an 8 bit A/D converter board for video signal processing. A high speed S/H IC
CXA1008P/1009P and a high speed 8 bit A/D converter CX20052A are assembled on single small printed
circuit board.
CX20052A PCB-3A with CXA1008P mounted, operates up to 20 MHz of conversion rate, and CX20052A PCB-
3B with CXA1009P mounted, operates up to 15 MHz of conversion rate.

Features
*Resolution 8 bit +1/2 LSB
eConversion rate 20 MHz CX20052A PCB-3A
15 MHz CX20052A PCB-3B
eAnalog input level 1Vp-p o
o Digital output level ECL level 3
*Power supply +5V 2
2
[<]
Q.
£
} 3
8
Voffset ADJ
VR1 CIKIN
A GND
A GNO
R Vi
AID — e
@ vret ADy ——
M =02 58 70 ° DK L
S O3
— 0. I deo
— . o% YYTT)
S D7
SN Ds (LS8)
NN 0 GNO
— CLK OUT
——y, CLK OUT 2
‘ 2
’ [ =4
— 10 j«— I E
70 3
TOP VIEW
Unit: mm
b e’

CX20052A PCB-3A/3B Pattern
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CXA1008P/1009P
H Voffset ADJ o VIN
1. Block diagram : Vo
o—wmmw
-5v b 45V
Sampling & Hold
6dB AMP ; E Buffer CXA1008P/1009P
CLKref -1.2Vv
CLRin Switch
O? control
o CH
Vref ADJ ‘
Vee +5V
—5V o—ANV}IWV—O ‘
Vref
! (=2v) ?L S/H out
E;R (to be adjusted)
ﬁ“ AD IN
Vre VRT

Reference voltage resistor string

A

A/D
Matrix circuit Upper-level converter
Reference voltage[> <:: comparator Reference |CX20052A
Lower-level com- (15 pieces) voltage
—»CLK . ¥ X
tor (15
Ik parator (15 pieces) I d d
9
Clock buffer Lower-level encoder Upper-leve! encoder +ciock
buffer
WlGCK  Lower-level Upperfevel  CLK|¥
—*ICLK output buffer output buffer CLK|e—!

o o é [) ) [] o <]
LSB Ds D7 Ds Ds Da D3 D2 D1 MSB

Digital output

o [o]

CLKour CLKour
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2. Characteristics

1. Supply Voltage (Ta=25°C, Vee = —5V, Vec =5V)
ltem Symbol Min Typ Max Unit
CX20052A lec 70 80 mA
Vcc +5V PCB-3A lee 220 240 mA
Vee -5V CX20052A lec 50 60 mA
PCB-3B ke 200 220 mA

2. Analog Input (ViN)

ltem Symbol Min Typ Max Unit
AC Input Voltage Amplitude Vin 1 \'
Offset Adjustable Range +15 +20 \
Input Impedance Zin
CX20052APCB-3A 75 Q
CX20052APCB-3B 75 Q

3. Digital Input (CLK IN)

ltem Symbol Min Typ Max Unit
Input Voltage (p-p) Ve 03 08 4 \
Input Impedance ZincL 50 Q

4. Digital Output (D1~D8) (1.5k® to Veg)

ltem Symbol Min Typ Max Unit
Output Voltage Vo -0.90 ~0.75 v
Vor -1.50 -135 v

5. Clock Output (CLKout, CLKour) (See timing chart)

CX20052A PCB-3A CX20052A PCB-3B
Iltem Symbol

Min Typ Max Min Typ Max Unit

Output voltage Amplitude Veik 02 03 0.4 02 03 04 \)
Low Level Vot ~1.2 -11 -09 -1.2 -1 -09 \

Rise time tr 6 10 6 10 ns
Fall time tf 12 15 12 15 ns
CLK Delay TF 20 28 34 36 38 45 ns
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3. Timing Chart

CLK ref

(¢—7CH—»e—7CL
/ST T T /—_—-\\

7
CLKIN

Sampling pulses -

—»
—

Sampling/hold
waveforms

(SAMPLE)

_/—\ (HOLD)

N\

e TA

B ‘ﬂ— TH T

CLK OUT

CLK ouT

TF

(A/D)

Upper data
output

Lower data
output

T shows a timing when the A/D

X
¢ Y%

latches upper 4 bits.

TL shows a timing when the A/D latches lower 4 bits.

CX20052A PCB-3A CX20052A PCB-38B
Item Symbol
Min Typ Max Min Typ Max Unit
TCH 25 33 ns
| .

Clock in TCL 25 33 ns
Sampling delay ™ 6 12 ns
78 25 36 ns

Clock out TF 20 28 34 36 38 45 ns
Data delay e 8 8 ns
™ 4 4 ns
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4. Adjustment

(1) Offset Voltage (Voffset ADJ)

VR should be adjusted so that the S/H output meets the input voltage range of the A/D (0 to —2V).

(2) A/D reference voltage (Vref ADJ).
The reference voltage of the A/D (TP5) is to be —2V. VR2 should be adjusted.

5. Output Data Format
The input of the A/D converter IC (S/H out) is quantized in 8 bit within the reference voltage range of Var

and Vre. The Vrr and Vs are set at OV and —2V respectively on the printed circuit board.

Step AJD input signal voltage Digital output code
MsB LSB
over 000000V 11111111
000 00000V (Vrr) 11111111
127 -0.9961V 10000000
129 -1.0039V 01111111
255 -2.0000V (Ves) 00000000
under -2.0000V 00000000

6. Note on application

(1) Although the pull down resistors (RL: 4.3k(?) are mounted on the PCB, additional pull down is recom-
mended in an external circuit. The output current at the A/D output terminal should not exceed 10 mA.

(2) Digital output data should be latched by an external circuit to achieve a rated performance. Output data

can be latched at a rising edge of CLKour.

CLKoutr AND CLKour should be reshaped by an ECL line receiver such as MC10116 in an external circuit.
(3) The reference voltage is derived from the Vee by a simple resistor dividing network. The power supply

(+5V) should be stabilized to reduce voltage drift of the reference voltage.
(4) To reduce CLK leak, use waveforms similar to sine waves as far as possible up to the CLK
input. For satisfactory operation, a CLK input amplitude of around 300m Vep is enough.
(6) When the S/H input deviates over 1.2V during one sampling period, the output may contain

errors.
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CX20052A PCB-3A/3B Circuit

—o
10 S/H out —O

oM o

t5vo 0 +5V Digital
—O
o TP2 3 %My [ |output
+5V 275 Oiu (ECL)
: % L o
-5Vo e
Voffset 3 _ VR:O1u % § —0
ADJ 2K F1500p) = o
+5V0 0 -5V
Odu Rz 0.1
-sv  HiH oa 2 et

Oty 30 X2 " -

CLKiN 5108 0.1 °

56 O.1p TOw R 21.5K

% H
Oy
Rt VR: Re

*4 yR, L
Y Vref ADJ _sy

*1. Ris a ringing preventing resistor. Select between 10 to 500 according to pattern length.
*2. Pulldown R for Vref.

*3. RL.=4.3kQ
*4. R1 =2kQ,VR2 = 2k{),R2 = 1k}
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Additional Information on CX20052A

Pin Configuration (Top View) Pin Description
*{H.comp. BIas) [T] VREF BOTTOM No. Symbol Description
CcLK N [Z] VREF ADJ3 1 | H-COMP BIAS | Pin connected to internal
CIKIN [3] VREF ADJ2 comparator. It should not
oeno (3] be connected to outer
VREF ADJ1 circuit.
(Ls) D8 [3] VREF TOP 2 CLK IN CLOCK input pin.
o7 (¢ AVeg 3 CLK IN CLOCK input pin.
os (1] AGND 4 DGND Ground pin of digital circuit
os (s} Vin 15 DGND Ground pin of digital circuit.
o4 5] AGND 17 NC Non-connection.
03 [} AVEg 18 NC
02 [T} NC 24 VREF (T) Reference voltage pin. (OV)
(mss) 01 [Z] NC 25 VREF ADJ1 Reference voltage adjusting
DGND [B] Ne 26 VREF ADJ2 pin.
{Usually it should be con-
ovee [
ee [ PGND 27 VREF ADJ3 nected to GND through
*Pin-1 to be used open. 0.047 uF capacitor.)
28 VREF (8) Reference voltage pin.
(—2.0V)

(*) Reference resistors have adjusting pins as shown below. Usually these pins are connected to GND
through 0.047 uF capacitors. When an adjustment is required, they should be connected to GND or

VREF (B} through resistors.

GND I n
VREF ADYY ﬁ": n
CX20052A
VREF ADJ2 = ]
L =]
L]
VREF ADJ3
#F [ ]
~2V g
Output Coding
Step Input signal voltage Output digita! code
MSB LS8
000 0.0000V 1111111
127 —0.9961V 10000000
128 —1.0039v ot111111
129 —1.0118V 01111110
255 —2.0000V 00000000
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4. High Resolution A/D, D/A Converters (for Audio)

Type Function Page
CX20018 Dual 16-bit 44kHz Multiplexed A/D Converter 305
CXA1144S
CX20133 Dual 16-bit 44kHz Multiplexed D/A Converter 326
CX20152 Dual 16-bit 88kHz Multiplexed D/A Converter 337
CXD1077M Dual 10bit 50kHz Multiplexed A/D, D/A 355
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Dual 16 bit 44kHz Multiplexed A/D Converter
Evaluation Board Available — CX20018PCB

Description

CX20018/CXA1144S are monolithic bipolar ICs 28 pin DIP (Plastic) 28 pin SDIP (Plastic)
designed for PCM (Pulse Code Modulation) audio. This IC
consists of 16 bit counters, shift registers, clock buffer,
clocked synchronous comparator, stabilized current source
and TTL compatible interface circuits, etc.

Features
+« Good monotonicity
* Low noise
« TTL compatible input/output :
» Stereo or monaural modes can be selected by Structure
external control Bipolar silicon monolithic IC

Absolute Maximum Ratings

* Supply voltage Vce to VEE 12 \)
 Operating temperature Topr —20 to +75 °c
« Storage temperature Tstg —50 to +150 °C
« Allowable power dissipation Po 1.7 W (CX20018)
Po 1.2 W (CXA11445)
Recommended Operating Conditions
» Supply voltage Vee 4.75 to 5.25 \
VEeE —5.25 to —4.75 V
Block Diagram
lout 2 O, 28) TGND
ECL-TTL
fout?t \ . l interface 27) Pout
@‘0 Circuit
AGND 26) TVee
1seT ] " ] TTLECL | @2) EGND
Upper ] f,
AVEE Current Source 9 bit ;—‘:1.:9' é:'r:;i:“ 2 scLx
‘s::}":“*'- Counter, Timing
d i A Ci Pi
VH2 Upper 1 Register :::itstsr Gireait g::;::: 3 ’mel "
ez ] comoe G fma
: :
Vo2 Channel f I ppe (1) cLkouT
Vi1 Switch AJ Buffer 0 v
aNt Clock Gate I+ 1 i9) cLiIN
vt 18) MODE
Gats y
cc Comparator — ° __l Sample {7) sh1
— Latch Hold
cc Gate Pulse Circuit le) sn2
€GND (14) 15) evee

EB9634-ST
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Pin Description and

Equivalent Circuit

No. Symbol Equivalent circuit Description
AGND 1Pin
1 lout2 2Pin Integration current output of channel 2
2 lout1 to lo Integration current output of channel 1
3 AGND Analog ground
AGND
@ 4Pin
4 lser G M ) Setting the value of integration current
ﬁ (Ise=32i0, Iser=l0/4) IseT=750uA
EVEE 30K
AVee Analog supply
VH2 - A‘i:“.D : Upper comparator input of channel 2
8 vi2 . &Pin i‘ . Lower comparator input of channel 2
8Pin |
fiPin
9 VH1 z Upper compgrator input of channel 1
1 VL AVee — . Lower comparator input of channel 1
AGND i
7 CIN2 p Upper and lower common input of
channel 2
X
18’:::‘9'—‘
, x
10 CINt Avee == Upper and lower common input of
. : - channel 1
* EGND
jho« . . . :
12 cc 12Pin ; Non-inverting input of conversion command
3P a%:‘? 600mV SCC=4.0V
] == EVee " " .
13 CcC ) Inverting input of conversion command
14 EGND Digital ground (ECL)
15 . EVee Digital supply
: TVce
16 SH2 45y T5K Sample/hold pulse output of channel 2
1« 200 16Pin
17Pin
17 SH1 EVee Sample/hold pulse output of channel 1
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No. Symbol Equivalent circuit Description
18 MODE EGND Switching of stereo, monaural or sample/
- hold pulse.
18Pin
237in O o Determining division ratio of divided
v 'y 100pA output
EE -4 "
2z CONTROL PIN Can select division ratio at OFF, 1/2, 1/4,
1/8 of master clock frequency
19 CLK IN EGND Non-inverting input of clock buffer
20 CLK IN Inverting input of clock buffer
21 CLK oUT Output of clock buffer
22Pin
22 f—MﬁL—K Divided output (Open corrector)
3ImA
TVee
+5v
24min |
Clock input that shifts the internal converted
24 BCLK
z data to external.
EVEE —4
25 EGND Digital ground
26 TVce Digital supply
TVce +5v
27 Dout Conversion data output (Output at TTL
27Pin level)
TGND
28 TGND TTL ground
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Electrical Characteristics (Ta=25°C, Vee=—5V, Vcc=5V)
item Symbol | Pin No. and Test Condition Min. | Typ. | Max. | Unit | Note
Supply voltage VEe —4.75|—5.00|—5.25| Vv | 1
range "1 )
Supply voitage Vce 4.75 | 5.00 | 5.25 v 1
range ™ '
Circuit current lee 70.0 | 102.0{130.0 | mA 1
Circuit currnet lcc 4.0 10.0 | 15.0 mA
Current output loLeak 1, 2 (Pins 1, 2 Voltage=0V 1.0 MA 2
pin leak when current output is off)
lout output current lout 1, 2 (Pins 1, 2 Voltage=0V. 1.64 mA 2
Iset=410 pA)
Current ratio "2 lo/io 1, 2 (Ise=410 pA) : 127.0(128.0}129.0
Maximum IseT Iser Max.| 4 ) 750 MA
current 127.0= —:3 =129.0
o
Sample hold pulse VSH1H 16, 17 —0.05 0 0.1 \"
high level output ‘| VsH2H
voitage
Sample hold pulse VSHIL 16, 17 —4.40|—4.25|—3.50( V
low level output VsH2L
voltage
Clock input bias Vewin 19, 20 —1.90(—1.72]—150| V
voltage VCLKIN ’ ‘
Clock output low lcwkoutt | 21 3.0 4.0 mA
level output current
CC, CC input bias Vcein 12, 13 ' —2.20(—1.92{—1.60| V
voltage Vcein
Data output high VDouTH 27 lon=0.1 mA 3.2 \%
level output volitage
Data output low VoouTL 27 lo.=—0.4 mA 04 \"
level output voltage ‘
Bit clock high level | VBCLKH 24 2.0 v
input voltage
Bit clock low level | VscLkL 24 0.5 \)
input voltage
Bit clock high level [ IBcLkH 24 4 MA
input current ‘
Bit clock low level IscLxL 24 0.2 1 MA
input current
‘ During 0dB (full scale) playback 0.005 [ 0.006 | % 3
Distortion 3 factor | THD | ‘or POth channel :
During —20 dB playback for 0.05 % 3
both channel
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Item Symbot Pin No. and Test Condition Min. | Typ.{ Max | Unit
fmerk €X20018 100 | MHz
Maximum operating Self-excitation or (Cx20018)
clock fre t itati
quency separate excitation CXAT1445 95
(CXA11448)
Vel (o )| 23 2.0 5.0 \'/
Dividing ratio Vere (2) | 23 0.2 0.8 \
control voltage Ve (4) | 23 —0.8 02| Vv
Vere (8) | 23 -5.0 —2.0 \
Vmooe (1) 18 Stereo, S/H ON 2.0 5.0 \'
Mode control VMmoot (2)| 18 Stereo, S/H OFF 0.2 0.8 \Y
I
voltage Vmooe (3)}] 18 Monaural, S/H OFF —0.8 —02 | Vv
Vmope (4)] 18 Monaural, S/H ON -5.0 —2.0 \

Note) 1 Pins 1,2, 3,6, 7, 8,9 10, 11, 14, 21, 25 and 28 are for grounding, pins 18, 22, 23, are
connected Vcc. Pin 4 draws 410 uA of current by external current source.
2 Reference to the current ratio test circuit.
3 Conversion Frequency 44.1 kHz
Distortion Meter HP339A (all Filters are turned on) or its equivalent that has an 80 kHz,
LPF, 30 kHz LPF and 400 Hz HPF.

*1 Recommended operating voltage
*2 In the current ratio test circuit (See Fig. 1)

[15 X 8 (k) X io (pA) — % (k@) X lo (u4)| < 120mv

*3 Measurement Method (See Note 3)

|A/D
Sine o D/A
X20018/ HP339A
Wave CXA11 44sl CX20152
THD < —90dB fvIN = 1 kHz or its equivalent

fMCLK = 84.6 MHz
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Current Ratio Test Circuit

Electrical Characteristics Test Circuit
Current Ratio Test Circuit

15 k§2/16: 16 resistors are connected in parallel.

15 kQ x 8: 8 resistors are connected in series. (resistor

tolerance + 0.6%)
lo: Pin 7 and 10 voltages are set at 0.5V.
ig: Pin 7 and 10 voltages are set at —1.0V.

1.5638V (when Iset = 410 pA)
2.812V (when Iset = 750 uA)

Swi

15K/16 2
3

I 1000P

o +i5V

Voltmeter
To be 5 digit (4 1/2)

SW2 : 10000P
c co-
o gf b T
¥ 1
o5 F
—
1000011’___"_‘ 0 -15V
1
LI TL| oo | | 1T ]t THH
2K L‘iOOOOP "'"T
oooolP |2k 1413121110 9 8 765 4 3 2 1
2K
2K
CX20018/CXA1144S C
2K= 2K
pin7
lout | SW1 | sw2 [sw3 [swa cc | 10
15 16 17 18 19 20 21 22 2324 2526 27 28 voltage
| b | b I
EVee O 1 | -L-Hﬁ - o000 |P ton ot L2 L2 L oy _‘:2:’/
v L 1 | seT |2 a |l b |b |b o5V
tpg-]  (HOpA 2ch — —av | —
7S0pA io b b a a —-1.0v
5P 1
’
1000P  500NH )\
X’tal = 84.6MHz o [}
+5V +5V 45V +5V AVEE
~=5V

Fig. 1
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Description of CX20018 Conversion Process

Conversion process

The timing circuit controls a conversion cycle and send “Data Transfer Pulse” to the 16 bit.shift register for
transmitting the last converted data. It is reset by both the edge of CC (Conversion Command), and the
master clock pulse is fed to the timing circuit.

“Data Transfer Pulse” and “Mask Pulse” become “H" level as soon as the timing circuit starts to count
clocks. “Data Transfer Pulse” becomes “L” when the timing circuit counts 11 clocks, and then the last data
is transferred. Simultaneously, “Current Switch Pulse” becomes “H”, and integral current starts to flow.
“Counter Preset Pulse” becomes “H" when the timing circuit counts 16 clocks. And then, upper and lower
level counters are reset. Counter Preset Pulse holds “H” level during the period of 8 clocks.

When the timing circuit counts 31 clocks, Mask Pulse becomes “L” and A/D conversion starts.

The coarse current “lo” discharges the sampled charge of integrator until the output voltage of integrator
crosses the reference voltage (VrefH). During this period the upper level counter counts the number of
clock. After crossing the VrefH the fine current discharges the remaining charge of integrator. The lower
level counter counts the number of clock until the output voltage of integrator crosses the lower level
references voltage (Vrefl). (See Figs. 2, 3, 4)

Data output

Data are 16 bit serial signals and 2’'s complement. The serial data are synchronous with a rising edge of Bit
clock (BCLK), and only MSB data is synchronized with a edge of ‘’Conversion Command (CC)’' (See Fig. 3)

Monaural operation mode

In monaural mode the external integrator is tracking the input signal during CC is “H" state. At the moment
when CC goes “L” state, the CX20018/CXA1144S starts conversion. The data is transferred to the output
from MSB sequentially.

After 16 bit data are transferred, “Data Out” comes to the “H"” level and keeps “H"” level until next
conversion. (See Fig. 4)

Timing Chart

Clock nnnuuunnarironninnyuunanryuarunruore

c.c =]
Data Transfer
—<] 1
Pulse f——  ttcok
Counter I 1
Preset Pulse 1 8 clock H
Mask Pulse = 1
: 31 clock ';
Current

Switch Putse

Fig. 2
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Stereo Mode

c.c / \
SH2 / 2\ D ——
SH1 -L /

vref (V{)
2ch Input Somoli R —— ==
mpling Veerrs (75
Conversion
Ve 1
Sampling
1ch Input > e (U)o e e e e e, —, e e m e e 7—-:‘..'_'
Conversion \
tout 2 \ I lo ON l *
lout 2 \ J io ON \ —
P EE rvevons | \\ : —
[} 1
out l io oN 1 \_n r—
Data Transfer
Pulse T I
Counter m \ n \ n
Preset Pulse
BCLK

! 1ch Output ®4— 2ch Output
Mask Pulse ' I I—'l
Upper Level
Counter Clock — 111111 TV
Lower Lave RIS i == = = = = = = ST

Counter Clock

Fig. 3
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Monaural Mode

c.c / =\ U
SH2 / \ /

vref (V)
2ch Input Sampling = T

Vref (VH)

Conversion

lout 1 J ig ON

| l l
out fo ON

Data Transfer

Pulse ——-rl

Counter ﬂ

Preset Pulse
BCLK

Data Output - \msgX_2 X3 X X8 X e X7 (& )Xo )Xo i )12 X3 (72 X185 XL58,

Mask Pulse ™

MSB;
2ch Output

Upper Level L

Counter Clock ”1““ _____________ ."[” ” l

Lower Level
Counter Clock

Fig. 4
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Interface Circuit, Divider Circuit, Sample/Hold Circuit
(1) Intergration current output
Recommended value; lset = 410 MA
( lo = 4 fset = 1.64 mA ) with CsH=1000pF
| = fmck=84.6 MHz
jo = —— lset = 12.8
32 HA Vin=10 Vp-p
(2) Clock Buffer
{a) Internal clock (Excited circuit with crystal)
cLOCK
BUFFER
- i9 —0) D |
ELKIN jCLKIN ] CLKOUT
1000P - sp c L
{C, L}=(10p, 500nH)
or
’ {(15p, 270nH)
(X'tal 84.6 MHz)
(b) External clock
F—&)>— crxour $—E)— crkour
@ TR +— CLK N -
S 1000P -1.72VE
CLOCK IN ;"‘;—:
§ 25k
——(®)—cLK IN CLKIN 4 —(9-SLKIN
L 1000P L
0.8mA 0.8mA

Balanced input

Single ended input
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(3) fmck/N Output

The output of fmcik/N is prepared for synchronous operation with digital circuit.
Divided value “N” is determined by external control, and N is 2, 4, 8 or .

‘_o Q _l l. D Q d ljo Q J
fucLk CLOCK Q CLOCK @ CLOCK Q
! d |
—;_co : 2) fmcLk
i b, ; P N~
a0 isw
Basic Divider Biock
23
P Control Pin
N VeTL Range
SWa 4 OFF e 20y | 5.0V VorL 2 2.0V
i TN~~~ o 2] osvz Vor 2 02y
-0.2V2VeTL 2 -0.8V
SWb . 17 fmeLk 8 | —20v> v?-.-l;_; —5.0V
wois L -~ %y,
SWe ‘ l— fmeLk
i L -~ s
SWd —;- fmMcLK
_____ —5.0v

Threshould value of Control Pin

(4) Recommended Interface Circuit [

(a) ECL 10k (N=2)

(b) TTLs

be removed.

(N=4 or 8)

+5v

fucuk
n

R=9.1K
R =3.6K (LS)
R =3K (ALS)
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In all of these cases, R15(3K{}) mounted on the PCB should
Instead, a resister (300,3.6K and 1.2K,
respectively) should be attached externally.

{c) High Speed CMOS (N=8)

+5v

1.2K

—

fmcLx
n

47K

AAA

)

YW

40H004

b

>
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(5) Stereo mode, Monaural mode )
Stereo or Monaural modes can be selected by mode pin. And “ON" or “OFF" state of Sample/Hold:
Pulse is selected similary.
This is illustrated in the following way.

———-= 50V
Stereo Mode

& S/H ON
wovo = T~ oo
T Stereo Mode
S/H OFF
wvavio T -g;x
Monaural Mode
_ _{ _ S/H OFF _ 0.8V
INVALID e [, -
gl;:‘n;u';al Mode
_____ -5.0v
S/H Pulse
I
CC Pulse E
_.: E.__ 4? ns
ov —f : i'- 50 ns
) |
SH1 lI ‘I :
) |
! |
—-: :4— 110 ns
: ! o
| Lsﬁ ns
SH 2 —’: ‘ :
—4.25V I

Ry = 15 pF, VoH = —1.0V, VoL = —3.0V

Propagation Delay Times from CC input to SH1, SH2 output
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(6) Data Out

T

BCLK i
! ' — !
l ! |
111 x g 1My
Min. 75n 1 Min. 50n r—-M Min. 50n
TRANS ! Min, 75n
| Max Max Max
}80n 1 80n I 80n
DATA Only MSB Other than MSB Only MSB

i | M

Propagation Delay Time from CC or BCLK Data Out

The maximum frequency of BCLK=4 MHz

(7) Relationship of Vin max, CSH, Iset, lo and io

(1) Vin is defined as the input voltage of integrator.
(2) lo, io are defined as the coarse and fine integration current respectively.

(3) In case of a full scale input voltage.

AAA

vy

? lo = 41 1
Using lo = 4lset, io = —— lset
Csn 32
11 : = _1 . lset To (916 —
] 1T Vin max 32 —-——-CSH (2 1)
_ Assuming, /. = " = = 1
v v—(/& Vin max 10 Vp-p, 7o f 84.6 Mz
+ CSH = 1500 PF
lser = 620 pA
= o To = {52uv
1LSB CSH
”
1 out
N\
lo io
Note) In case of non-inverting operation, Vin max. is limited to 5 Vp-p.

Only MSB is delayed against the CC pulse.
Others are delayed against the bit clock.
t\m: One cycle of master clock

. — lo To 99 — io To (97 —
Vin max csH (2 1) +——-CSH (2 1)
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(8) Select guide of fmcik, fack and fcc.
{1) In case of CX20018
{a) Stereo mode
fmelk, fecik and fec are the frequency of MCLK, BCLK and CC,
respectively. The following relation should be followed:

fmeks 100MHz

chu<§14MHz cc | | Conversion
fccgé-i feck E— Sampling I‘— 1 —'I
1, 795 (*) ' 2fce
2fcc = TMeik

(*) The minimum number of clock for a conversion is calculated as follows.

Upper level Counter T Timing circuit
Lower level counter

Namely,

32fccsfeoksa4MHz ..

1590fcc = fmcik s 100MHz ..

For fecuk,32fcc is recommendable for simple system.

{Example 1) (Example 2) (Example 3)

If fcc is fixed. at 44.06 kHz, If fmcik is 100 MHz, If fecLk is 4 MHz,

1.41 MHz =feclk =4 MHz fce=62 kHz fcc= 62 kHz

{facLk = 32fcc is recommended.) 32fcc=faclk=4 MHz 1590fce = fmek = 100 MHz

71 MHz g fMcik = 100 MHz (facLk = 32fcc is recommended. )

{b) Monaural mode
Using slower fmcik or reatizing faster conversion time is possible by changing the duty of CC.
Assuming the duty of CC is X%, the following relation should be followed:

fmcix< 100 MHz
fecik =4 MHz
T, Z—ﬁ"

= fecLk
795 . u} J I
ngfmcu( ") Sampliné}—
=1 le
Ti+T2 Too T T2
Ti:T2=X:100-X

These lead to
JG—)?Q feesfeclk=4 MHz ..®

17(?059?( fee=fmek= 100 MHz..®

For fecLk, %Q— {i.e. %6— ) is recommendable for simple system.
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(Example 1)
If fcc is 44.06 kHz,

-&%(LHZ— =fBclk =4MHz

(faclk= 70‘5XMH is recommended)

é?(%%g fMcik < 100MHz

In a simple case where X=25 and faclk= 0~5XMHZ ,
feclk=2.82 MHz,
47 MHz=fmclk =100 MHz — fmcLk can be 47 MHz.

(Example 2)
If fMcLk =100 MHz,

i 100X X
fccsMin ( 795 MHz, 300 MHz)

Le)%gfccgfacm§4 MHz

(facLk = 16)90 fce is recommended)

Tz f;C?_K . T228usec — Conversion time can be 8pusec.
(Example 3}

If fectk =4 MHz,

feczMin (AQ=X Mz, —X _ MHz)

795 * 400

% fce=fmek = 100 MHz

Ti1=4psec, Tz;%(;&usec)—»Short conversion time can be obtained.

(2} In case of CXA1144S
The same as CX20018 except fMcilk =95 MHz.
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* All by-pass capacitors for Op Amps are 10000 pF value
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Vin2 o——W——+ 1x F NG ® '\i 1® ®
LF33, LF356 LF35€
- 25K152] > i 2 l
= L g [ ¥
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=W
10K < 33K
Vin{ O—+—-MW— + 1K CSH W ® 1508
LF3 1 WA ?
15 1K !
50K
-15 o~ T
T GND 00— l
0.1 104
; o : +
A 1 27— 3 78L05
GND o— %6 -
W ;‘n"’ +l oQu 4 25 | 'lOy+
Rset ~ 4K [ 5 00 24
oo e XX a3bxi -
0% 7 2Q 22— %2y ¥ 79M05
— 3 2z Al
® 00A)
0.0ty 0 PN 19} —qpe* i
0.1y - " 18f—x3
cee I W o=loom > %4 17 79M05 -
vev Padd =13 16 P
1K 4K T_m 15 ]
W )'.':: i
D GND 0—
© ]
DATA OUT BIT CLOCK

Typical Application
16 Bit AD Convertor Peripheral

Circuit (Stereo Mode)

Wave Form

C.C (12Pin) ' ‘ V '

|
|
[
I
|

-~ OV
8 Pin VOLTAGE

=
z
Y

11Pin |
VOLTAGE '

*1,2,3:  SeetoPage 13 and 14.

* Rset, CSH: See to Page 16.
(Rset = 42 k2 when Iset = 410 A, Rset = 22 k§2 when
Iset = 750 uA.)

*4: HC43/U (American KSS), etc.

Fig. 5 16 bit A/D Converter Peripheral Circuit (Stereo Mode)
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Typical Application — Monaural Mode

16 Bit AD Convertor Peripheral Circuit (Monaural Mode)

* All by-pass capacitors for Op Amps are 10000 pF value

O T GND

t———0 D OUT

15v o~ — 78L05
CSH T~ + l < Rset
W
43K S0K| == 1043 JtooooP‘{m 4
Vi O——— W —] ¥ It i K ysop > % 001
10K LF356 LF35 YW —o— |- Ol
- K u _{_ ; o B 2
2 27
T 3 26— L
T 50K I J.-:' 4 25
. K 5 24}
A GND © i ‘ i 00t 00wl g&’ 23—t
e e
03 {
-5V © oot = ff" °°"‘:l: *T Wi z) $§ ?g —t—|=}-—-—.=
{79mo5 } 104 " 18|—000p
1op s l2 17
:1-13 16} |o.om
A 1a 15 —
i —
D GND o 10p
79M05
cc o
*1,2: See to Page 13 and 14.

0B CLK

* Rset, CSH: See to Page 16 (Rset = 42 kS2 when Iset = 410 uA, Rset = 22 k2 when Iset = 750 uA).

Fig. 6 16 bit A/D Converter Peripheral Circuit (Monaural Mode)
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15V o
W—p-
10K =L’_1ooop
AAA 9 +
VIN o——W + 25K152 \ P
10K LF356 '_ﬁ 22k |LF356 W
| J
3 > o AAA. -—
KT 18K E P oK 15K /
4 KZ i i
22K 100P W
T l—"—‘ kg 22K
GND o—4 -
A GND A GND
4 Y
10000P
SH | ouT
-5.0V

€CX 20018

Fig. 7 Application Circuit {Non-inverting Circuit)
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SONY. CX20018,/CXA1144S

fmcLK temperature Current ratio temperature
characteristics characteristics
180 129
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x
S ° -
M 10— g 128 ISET = 410uA
a N €X20018 SET =410
=
120 —<
CXA11445 N
100 ™~ 127
™~
-20 o 20 40 60 80 -20 (¢} 20 40 60 80
Ta (°C) Ta (°C)
Output current temperature
characteristics Current ratio vs. ISET
10000
129
s
a
e
= lo,io "
2
=}
5 g 128
0 t 3
s ~ ISET = 410pA 2
= T .
2 P 1
8 Temp. Coefficient of
ISET is O. Ta=25°C
127
-10000
-20 o} 20 40 60 80 o 200 400 600 800
Ta °C} ISET (uA)
Derating curve Derating curve
s 2.0 £ 20
= €X20018 c
H S
] .é
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5 2 CXA1144S
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8 1.0 1.4
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i |
| '~
[a]
o 05 = 05 S
N ~ ‘
N
N
0 A o b
0 40 80 120 160 0 40 80 120 160
Ambient temperature (°C) Ambient temperature (°C)
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CX20018 + CX20152 Ta vs THD

- -—"=-—-—--"—-=-=--- |
THD CX20018PCB [+{CX20152(D/AIPCB[——] Distortion
(dB) | I N

: Timing Circult |

b e e - T T |
-50

Measurement System

Ta [C)
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CX20018,/CXA1144S
Package Outline Unit: mm
CX20018 28 pin DIP (Plastic) 600 mil 4.0g
o,
|
+04 <SS
36.6 -0.1 Vel
[
o
28 15
o
S o o sge
% < 0°t15
R O O MY
0w ™
-t <«
TooooDoOooooOOo
1 14
2.54%025
Z|9x
- QO
=+
0
O <
L
£04 5
055 =4
% m
1.3 %045 DIP-28P-02
CXA1144S 28 pin SDIP (Plastic) 400 mil 1.7g
0
pri=y
o
+0
269194 "o
o,
o
28 15
anonpoonnonnnoonn
© g?"‘ \
~—i . ° °
o) =R 0°1015
<~ o0
1 14
1778
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Z
0.1 =
0.5 a
0.9201 ™ SDIP-28P-01
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SONY CX20133

Dual 16 bit 44 kHz Muitiplexed D/A Converter

Description Package Outline Unit: mm

The CX20133 is a 16 bit D/A converter IC for
PCM audio using the integrating formula. Analog 28 pin SOP "
signal is reproduced from the 16 bit digital signal 19.2MAX 2.7MAX
by combining an integrator, analog switch and low- ]
pass filter to the IC exterior. Following circuits are AAARAAAARARAAE ]
also built-in, 28 18] [
® Integrating current output 10 1l N2
® Two channels of discharge signal output EEEEEEEREL ? T
® Level shifting for interface direct with TTL/MOS 045 127 O8-00g| 5

LSls. 13%X1.27=16.51 He
® Analog switch drive.
Features
® Miniature flat package requires only small

mounting area.
® Conversion frequency of 44.1 kHz. MFP-28P-L02
® Serial data input.
® Low distortion factor typically at 0.003%.
Structure
@ Bipolar Silicon Monolithic IC
Absolute Maximum Ratings (Ta = 25°C)
©® Supply voltage Vcc to VEE 12 v
® QOperating temperature Topr —-10to +75 °C
® Storage temperature Tstg —-50to +125 °C
® Allowable power dissipation PD 1.1 w
Recommended Operating Conditions
® Supply voltage Vce 5+ 0.25 \Y

VEE -5+ 025 \
N
50688A-TO
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Block Diagram

CIN CIN COUT  DCBIAS oCL DGND AGND  AVee NC 1ouTL IOUTR I SET DCR

DGND
LR (oa) H2) L50) /o) /2) /)
A G e s g .
[ L | | 1
CLOCK BUFFER E
—1 DISCHARGE CONSTANT CURRENT SOURCE ] DISCHARGE
(L) o : o= 28 1 (R)
7 r T
MOST SIGNIFICANT 8 BITS, SHIFT REGISTER, LATCH AND COUNTER
[ ]
LEAST SIGNIFICANT 8 BITS, SHF T REGISTER, LATCH AND COUNTER
— — -
TIMING GENERATOR CIRCUIT TTL-ECL INTERFACE CIRCUIT
l
CK
,_K.___l D Q
’ N
(1a\
O——O—O—O—O—O—(O—(—(O—()—O—O—@—
DVee sus TEST1 Vce TEST 2 LATCH LRCK WCLK BCLK DIN LO.LC’I!( cC D GND DVEE

Fig. 1
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SONY.

Pin Description

No. Symbol Description
1 DVEee Power supply pin for the digital circuit. Applied with —5 V.
2 SuB IC substrate. Always connected to 1 pin.
3 TEST 1 | Test pin, normally open.
4 Vce Power supply pin for the digital circuit. Applied with +5 V.
5 TEST 2 | Test pin, normally open.
6 LATCH Clock pin of D-type clutch.
7 LRCK LRCK input pin.
8 WCLK WCLK input pin.
9 BCLK BCLK input pin.
10 DIN DIN (data input pin).
" LRCK OUT | LRCK output pin.
12 cc CC input pin.
13 DGND Ground pin for the digital circuit.
14 DVee Power supply pin for the digital circuit. Applied with —5 V.
15 DCR Output pin of R-channel discharge driving signal.
16 ISET Pin for setting integration current.
17 IOUTR Qutput pin for R-channel current.
18 IOUTL Output pin for L-channel current.
19 NC No connection.
20 AVEE Power supply pin for the analog circuit.
21 AGND Ground pin for the analog circuit.
22 DGND Ground pin for the digital circuit.
23 DCL Output pin for L-channel discharge driving signal.
24 DCBIAS | Bias pin for the discharge circuit.
25 - CouT Output pin for the clock oscillator.
26 CiN Positive input pin.for the clock oscillator.
27 CIN Negative input pin for the clock oscillator.
28 DGNP Ground pin for the digital circuit.
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Electrical Characteristics
{Ta = 25°C, Ve = —5.0V, Vcc = 1.0V)

Item Symbol Condition Min. | Typ. | Max. | Unit | Note
Circuit current lee 1,2,14, 20 -112| -85 mA 1
Circuit current Icc 4 9.5 125 mA 1
Input threshold
voltage VTH 6.7,8.9,10,12 2.1 \
High-level
input voltage ViH 6,7,.8,9,10,12 28 v
Low-level
input voltage Vi 6.7,8,9,10,12 0.8 \"
High-tevel -
input current IH 6,7,8.9,10,12 ViH =4.5V 500 HA
Low-level =
input current I8 6,7,8,9,10,12 ViL =0V 500 HA
High-level Pin7 =45V lo# = —100uA
output voltage VLRCKH 11 pin 6:1 clock input:0V — 5V~ OV 27 v
Low-level Pin7 =0V loL = 100uA
output voltage VLRCKL 11 pin 6:1 clock input: OV -5V -0V -27 v
Clock input
bias voltage VciN 26, 27 -13 \'
Clock high-level
output voltage Veocr 25 -08 v
Clock low-level
output voltage veou 25 -16 v
Current output lo Pins 17, 18: voltage = OV
pin leak LEAK 1718 hen current output is off. 15 HA
louT output Pins 17, 18: voltage = OV
current lout 17,18 Pin 16 IseT = 500uA 2.008 mA
(lout = lo — io)
Current ratio*1 lo/io 17,18  Pin 16 ISET = 250uA 255.0 | 256.0 | 2575 - 2
Discharge ’
circuit current Ioc 24 Set Pin 24 to OV. 1.35 1.9 25 mA
dissipation
Discharge circuit "
o Pin 24 voltage = 1.4V
high-level t VDCH 15,23 0.27 0.45 0.77 v
v:)gnageev outpu Load current = — 100uA
Discharge circuit :
Pin 24 voltage = 1.4V
low-level output VocL 15,23 —-42 | -35 Y
\z;rtage:e outpu Load current = — 100uA
Maximum ISET IseT 16 Inthe range when the louTL(R) 575 A
current MAX current ratio satisfies 255 <lo/io<257 M
Both right and left, OdB (full scale)
reproduction 680Hz 0.003 | 0.005 % 3
Distortion factor THD 3 i and 1ot — 2008
oth right and left, —
reproduction 680Hz 002 | 0025 % 3
22;32:(‘:3 clock feuk Self-activating/Activated 36 | MHz
Note 1) Ground Pins 13,17, 18, 21, 22, 24 and 28. Connect Pin 16 via a resistor of 5.1 k) and keep other pins
open.

2) loand ic must satisfy the relation below in the Current Ratio Test Circuit (Fig. 3):
-39 (MmV) <1 k) X lo (nA)—256 (kQ) X io (uA) < 5.9 (mV)
3) See the Test Circuit {Fig. 2).
Conversion frequency: 44.1 kHz
Input data: Use the 16 bit full-scale data (O dB) generated by the data generator.
Distortion meter: Use the HP339A (with all filters on) or the like provided with 80 kHz LPF, 30 kHz LPF and
400 Hz HPF.
*1 In the Current Ratio Test Circuit (Fig. 3),
—3.9(mV) < 1(kQ) X lo(uA) — 256(k) X ioluA) < 5:9(mV)
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Description of the Conversion Operation
(1) Data call (BCLK, DIN, WCLK, LRCK). Refer to Fig. 1.

2)

The data comes in 16 bit serial signal with 2’s compliment. The data is sent sequencially into the IC
beginning from MSB in sync with the rise of the bit clock (BCLK). (The data change represents the
BCLK fall).

When the word clock (WCLK) is changed from the high-level to low-level at the 17th fall of BCLK,
the 16 bit data is transferred from the shift register to the latch by the fall signal.

When the CX20133 is used in the stereo mode, data from other channels are sent in from the 17§h
BCLK.

In the stereo mode, Rch data is called when LRCK at the low level and Lch data is called in when the
LRCK is at the high level. IOUTL and DCL operate only when LRCK is at the low level and IOUTR and
DCR operate only when LRCK is at the high level.

Conversion operation (CC, LRCK, CIN, IOUTL, IOUTR, DCL, DCR)

When more than 3 clocks are input from the clock input (CIN) with conversion command at the high
level, all inner timing circuits are reset.

After resetting, the inner timing circuit starts operation when a clock is input from CIN with CC at the
low fevel. The three signal generated this way are the discharge signal, counter set signal and integrating
signal. Time of these three signals is determined depending on the clock cycle and their number of
quantity:

cc __\
l' -

t 1
Discharge signal ___"'ﬁ____
Counter set signal —t, ofty |

. . e ==
Integrating current start signal

t1 =34 X 70
t2 =67 X 70
t3 =31 X 70
t4 =65 X 10

t5 Min = 45 X 70 (input data 01 to 1)
ts Max = 302 X 7o (input data 10 to 0)

The counter set signal is to set the data input to the latch to the counter and it is not output
externally.

The discharge signal is output from DCL and DCR and it is controlled by LRCK. It is output from DCL
when LRCK is at the low level and from the DCR when LRCK is at the high level.

By the integrating current start signal, the upper current lo and lower current io start flowing. The
counter starts counting from the preset value simultaneously when the discharge signal is off, measures
the 11 offsets after completion of counting and outputs a signal to stop the integrating current.

The t5 value is varied between O and 255 by the preset input data in the counter.

Therefore, the conversion time from the start of low CC level to the completion of integrating requires
t4 + t5 sec max.

The integrating current, like the discharge signal, is controlled by LRCK; IOUTL is output when LRCK
is at the low level and IOUTR is output when LRCK is at the high level.
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The Relation between Sampling Frequency fs and Clock

1/1s

-y
'__JL

LRCK
DCR/DCL P—FE
T
| |
[ |
tal
l-——J |
Integration current — | ![ J‘;
| fLsy tsMin
| 54 | | ts Max I:
T !
I | VO Max
[
Integrator output ! :
|l
)l
|
P!
|
|
L
L
b
I VO Min
L/
GND ————
LRCKOUT | [~—— " Deglitching period T ———__

The maximum and minimum values of the integration voltage output, Vo Max and Vo Min, are expressed as
follows:

VoMaX=—'§*ro*267 +|—C0*To*266 (ts + ts Max)

Vo Min =lco—*7'o*12 +I—é*‘ro*11 (ts + ts Min)

where fCLK is a clock frequency and 7 is a period.

The integration voltage is held by the capacitor C in the integrator when the current is switched off. This
voltage is used as D/A conversion output during the deglitching period T which is given according to the
settling time of the deglitching circuit.

The relation between the conversion frequency fs and the clock frequency fCLK is given as below assum
ing that the conversion time and deglitching period are equivalent:
fck fCcLK

S = X + oV ~ 734

where fs=44.1 kHz results in 32.4 MHz of fcLK.
It is, however, recommendable to specify fs as the follow for the practical use because a settling time of
0.5 to 1.0 us is required for the integrator after the current for ts disappears:

fCLK

fs = 2ts + tsMax + 1.0 (us)h) + T
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(3) Integration current setting (ISET, IOUTL, LOUTR)
Integration current is determined by a constant current value input through the ISET pin, which is
given as below:

IOUTL R) = lo + io
1
=4 +-éz) ISET

where io and lo are integration currents corresponded to the ILSB and 28-LSB, respectively.
If Do and D 1s are specified as MSB and LSB, respectively, integrator output voltage Vo is given by the
following equation:

Vo=|—g(Do’27+ﬁ|*27+ ----- +D7*2°4+12) 70
+& Bs* 27 +Do* 20+ +D1s +2° + 11) 70

where ISET=500uA, o =§(1I\—AE) =28.6 (ns} and C=2000 pF result in the maximum output voltage

Vo Max of the integrator when any of a value from 10 to O is given as an input data. Based on the rela-
tions below,

lo=4+ISET
. 1
I0=—é—4— ISET,
VoMax is calculated as the follow:
2.0 X 10-3 _
VoMax = W*267 *286 X 10—°
500 » 10—5/64
e * — 9
5006 X To— * 266 *28.6 X 10
= 7.67 (V)

(4) Operation of LRCK OUT
The LRCK OUT is an output for the analog swntch IC (equivalent to MC14053B) drive to clip the
output converted by the CX20133 and integrator as a PAM wave.
A PAM wave jitter may cause a conversion error and a D-type flip-flop is incorporated to eliminate
this jitter; the LATCH input is used as a clock for the flip-fiop.

This D-type flip-flop changes the output status in sync with the clock rise. The LRCK OUT operates
only when +5 V is applied to Vcc. The output voltage level ranges from —2.7 V to +2.7 V enough to
drive the CMOS analog switch effectively.

VRPN I U I s O O 6y
LRCK __M : l><l
LRCK OUT ——-——J L J

Timing of LATCH, LARCK and LRCKO
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{5) Clock input/output pin (COUNT, CIN, CIN)

6

Timing Chart in the Stereo Mode

-

The clock buffer consists of a circuit equivalent to a general-purpose ECL logic circuit, with its input
pin biased by the intemnal bias circuit. The (= — 1.3 V) output amplitude level is 0.8 V.

Bias pin (DVEE, SUB, DGND, Vcc, AVEE, AGND, DC BIAS)

SUB is used at the common potential with DVEE. A standard value for the DVEE and AVEEis —5.0 V.

The CX20133 is devised so that it can operate when voltage at the digital input pin has a value be-
tween either O to —5 V or O to +5 V. When operated with an input between O and +5 V, +5 V must
be applied to VcC. In this case, LRCK OUT is output as mentioned above.

When operated with an input between O to —5 V, VCC must be set open.

DC BIAS is for the bias circuit of the discharge signal output circuit. Supply current of (2.5 mA +a)
from a power supply of +5 V or above, because this pin requires approx. 2.5 mA current as a standard
value. The potential at the pin is biased at 2 V¥.

A value a can be determined according to the following procedures. Approx. 0.5 mA current is neces-
sary to retain 2 Vf (approx. 1.4 V) at this pin. The maximum current that flows through the load resistor
RL attached to DCR (15 Pin) and DCL (23 Pin) is calculated as the follow:

1/RL X (VDCH + |DVEE|)

The above equation results in 1.15 V where RL=4.7 k), VDCH=0.4 V and DVEE=—5 V are specified.
Then «a is calculated as

a =05 + 1.15 = 1.65 (mA),

and required current is then obtained as 4.15 mA. Recommended value is 5 mA for RL=4.7 k).

LRCK (441K ] J

WCLK (88.2 k)

BCLK (1.4 M)

DIN 200000000 CNRECECCAB0060GB0O0CIEANELEB0000600
cC (882K

LRCK ouT® 1 [ 1

Lch integrator Mw;_\/ \/

DCL r_] m

Rch integrator output \_/

DCR 1

* When LATCH input is used as BCLK.

Fig. 1
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Application Circuit and Test Circuit

15V
S5V SV
o 15V
Xtal g%
i 4T 35MHz
CX20133
470p
’._
PA
15k 750k
Discharge 50k /r\ j % 111 P LF353%
1 om rcait 10 161514131211 10 )
. Hz(O)— 10
: 56 . U;m MC140538
48.1KHz (- Constant T
current_supply + 27k 12345678 .-
88.2KHz()- o "“—:—l 10 L_ [N S
cK 100k "
DATA (O o N v r_ LFasa!s>—pwitd :%
Aralog 1000 "-447'0:-—
itch
P Lo,
|___ 25K152
5.1k
* 1000pF is of a polystyren capacitor.
* % Murata Mfg. Co. Ltd.: AFLBOWB20000C5
*** HC-43/U(American KSS),etc.
RDSA .[.‘hz 15k

Fig. 2
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Sample/Hold Circuit for Deglitching

+5v
10k
v
Vaa’
100P
10m(1€
-
5.0k AT 13 -
Integrator: AAA- 19—
¥ ! i 12 172 —» LPF
50k1, Da
) 19— r *
L 2)—%
68kd - 100P
104 T 3 —
(o S
Integrato 5.1k | s -
rator A ’
nteg | X 3 72 s—» LPF
&50k
> +
ﬁ 104 7 )8
1' -
< T+
6.8k
- 10
sv ‘;.‘lf\
LRCK L uPD4053 LF353N
ouT 7

=I5V

Current Ratio Test Circuit

+I8v

1kQ: 16 k) = 0.5%, 16 resistors
connected in parallel.

256 kQ: Above resistors connected in series.

Voltmeter: Use a 5-digit meter (4 1/2).

1V (when ISET = 250 pA)

+ -18v
Volt meter
co——
ROM SG
CLK o0—m————y
€K o——— e b
1 SET 250pA, 875pA
T 1 T 1 I [
28 27 26 25 24 23 22 21 20 19 18 I7 16 I35
Ccx20133
| 2 34 56 7 9 10 N12 1314
oNO B S ] i swi1]swa[sw3[swa
Zsv 11 I 1
I |
+5v lo a a a a
Lch
lo b b b b
1amHz| 88.2kHz DATA
44.1KH2 lo a a a a
Rch
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Temperature characteristics of lout (lo+id

(R, Lch common) 1o/io vs. ISET
2000
Ta=25°C
1/ VeE= -5V
1000
P
T v 257
§ 0 / - P
e y 3
2 56
o 7’ 256
-1000 — /
—2000 | Temp. coefficient of ISET_]
is 0.
SR TR TR N N T N
-20 -0 20 40 60 80 100 200 300 400
Ta (°C) ISET (nA)
Output current vs. Supply voltage (VEE) Distortion factor
ISET=500uA
-170
o7 ||
lout =lo+io  1.33 pA/V -20 dB
v >
1006 - &
/] T h
- "c': —80
S 1005 % g
5 | g
o r 2
1004—12 é
a _ 90L~ Full scale
1003 =t
7.0 —45 -5 =55 % 100 T 0k
VEE — Supply voltage (V) Frequency (Hz)
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CX20152

Dual 16 bit, 88 kHz, Multiplexed D/A

Description

CX20152 is a 16-bit D/A converter IC for PCM
audio. It uses an integration system consisting of
the following circuits.
©® Clock signal generator
® TTL-ECL interface circuit
® Discharge drive circuit
® Analog switch drive circuit
® 1/4 frequency divider output circuit
By adding an integrator, analog switch and low pass
filter externally to the IC, analog signal is repro-
duced from the 16-bit digital data.

Features

® Conversion frequency 88.2kHz

® Serial data input

® | ow distortion factor 0.003% (typ.)
Structure

Bopolar Sillicon Monolithic IC

Absolute Maximum Rating

®Supply voltage Vcc to VEE
® Operating temperature Topr
® Storage temperature Tstg

® Allowable power dissipation PD

Recommended Operating Conditions
® Supply voltage vece
VEE

Evaluation Board Available — CX20152PCB

Package Outline Unit: mm
w
28 pin DIP -0
¢
1 38.2 Max @
__ég—z;
38 5°~10°
ol
@
-1 §
12 \Y
-20to +75 °C
—55to0 +150 °C
21 w
5 #0.25 Y
-5 0.25 Vv
50285A-TO
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Block Diagram
— DC
DGND CIN CIN COUT  BIAS DCL DGND AGND AVEee NC IOUTL IOUTR  ISET DCR
28 27 26 25 24 23 22 21 20 19 18 17 16 15
Clock buffer L
1 Discharge Constant current source —
(L) . 8 Discharge
Ip:ip=2°:1 (R)
- ) l_—
Most significant 8 bits; shift register, latch and counter |
Least significant 8 bits; shift register, latch and counter
=] ——
1
Timing generator circuit é TTL-ECL interface circuit -
; [ ;
CK
SoLK b D-TYPE
output D LATCH
Q
circuit ‘_I l
1 2 3 4 5 6 7 8 9 10 " 12 13 14
DVEE SuB SCLK Vcc  ON/OFF LATCH LRCK WCLK BCLK DIN LRCK cC DGND DVEe
ouT
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Pin Description

No. Symbol Description
1 DVee Digital VEe: —5V
2 SuB IC substrate: Be sure to connect to Pin 1.
3 SCLK System clock output pin
4 Vce Digital Vcc: 45V
5 ON/OFF Pin to determine the system clock on/off
6 LATCH Clock pin of D type latch
7 LRCK LRCK input pin
8 WCLK WCLK input pin
9 BCLK BCLK input pin
10 DIN DIN (data input pin): MSB first
11 LRCK OUT LRCK output pin
12 CcC CC input pin
13 DGND Digital ground
14 DVEe Digital VEE: — 5V
15 DCR Right channel discharge drive signal output pin
16 ISET Integration current setting pin
17 IOUTR Right channel current output pin
18 10UTL Left channel current output pin
19 NC No connection
20 AVEE Analog VEE
21 AGND Analog GND
22 DGND Digital GND
23 DCL Left channel discharge drive signal output pin
24 DC BIAS Discharge circuit bias pin
25 CcouT Clock generator output pin
26 CIN Clock generator positive input pin
27 CIN Clock generator negative input pin
28 DGND Digital GND
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€X20152 Input/Output Pin Equivalent Circuits

No. Symbol Equivalent Circuits
1 DVEe
2 SUB
Vee
3) SCLK
3 SCLK O
Negative protection
device
DGND
4 vce
ON/OFF
3470
50k
A‘A'A ﬁ
s
5 ON/OFF 70k
S x
30k 2 10k 3 by
Vee (4} *
6 LATCH
LATCH
(LRCK)
t 7% 2
7 LRCK 4
b3
ovee (14 3
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No. Symbol Equivalent Circuit
Vcee @ ’ o
8 WCLK *
WCLK
(BCLK)
(DIN)
(cc)
9 BCLK
X 2 60k
10 DIN
20k
),
DV
12 cc = @)
vee (4
® I
©
_.ﬂ:[ LRCK OUT
1 LRCK OUT I l
<
HOR
14) DVee
13 DGND
14 DVEE
DC BIAS @
15 DCR
DCR
(DCL)
DGND
23 DCL
24 DC BIAS
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No. Symbol Equivalent Circuits
22 DGND
i 21) AGND
1seT (16 K
16 ISET
b | B
f ;k
20) AVee

I0UTR

(10UTL)
17 IOUTR AGND (21
18 1OUTL

10 io
avee ()
19 NC
20 AVEE
21 AGND
25 CcouT
cm.-_
26 CIN cin(Z?
49k 3 349k

27 CIN T
28 DGND
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Electrical Characteristics °
(Ta=25"C, Vgg = -5.0V, Ve =5.0V)

Item Symbol Conditions Min. | Typ. | Max. Unit
Circuit current ) lee 1,2,14,20 Pins 4,5 =5V -125 -85 mA
_— - Pin 5 =6V
Circuit current lcct 4 6.7.8. 9,10, 12, GND) 126 15.5 mA
Pin 56 =0V
ircui lcc2 : .
Circuit current 4 (6,7.8,9,10, 12, GND) 5.9 10.0 | mA
Input threshold voltage VTH 6,7,8,9,10,12 2.1 v
High level input voltage ViH 6,7,8,9,10,12 29 \"
Low level input voltage Vit 6,7,8,9,10,12 0.9 \
High leve! input current 1 1 5 ViH = 5V 0.7 1.3 mA
High level input current 2 IiH2 6,7,8,9,10,12 VH = 5V - 250 550 uA
Low level input current 1 ('R 5 ViH = OV 0.35 0.8 mA
Low level input current 2 2 6,7,8,9,10,12 ViL = 0V 120 550 nA
High ievel output voltage VLRCKH 1 With Pin 7 at 4.5V, set lgp = ~100uA and input 2.7 4.2 \"

a clock of OV—-5V—0V to Pin 6.
With Pin 7 at OV, set || = 100uA and input

Low level output voltage VLReKL 11 a clock of 0V—5V—0V to Pin 6. =31 -2.7 \
SCLK output, high level VscLkH 3 lon = — 10pA 3.4 4.2 v
SCLK output, low level VSCLKL 3 loL = 400uA 0.5 1.6 v

Discharge circuit power

dissipation current Ioceias 24 Voceias = 0V 1.9 25 mA

Discharge circuit high level
output voltage

Pin 24 voltage = 1.3V
Load current = 1.2mA

Pin 24 voltage = 1.3V
Load current = 1.2mA

VbcH 15,23 1] 04 0.65 v

Discharge circuit low level

output voltage VocL 15.23

ISET current ISET 16 0.5 1.0 mA
Pins 17,18:  Voltage = 0V
1 tput t 17,18 " ‘ . . A
QUT output curren lout Pin 16: IseT = 500A flouT = o + io) 2.008 m
Clock input bias voltage VCIN 26, 27 -13 v
Clock high level output Veon 25 _08 N v
voltage
Ctock low level output Veot 25 16 v
voltage
. lo Pins 17, 18:  Voltage = OV when the current
Current output pin leakage LEAK 17,18 output is off. 15 BA
Current ratio lo/io 17,18 Pin 16: IseT = 500uA 255.0 | 256.0 | 257.56 —
THD1 Both right and left; 0dB (full scale) when reproduced. 0.003 | 0.005 %

Distortion factor

THD2 Both right and feft; -20dB when reproduced. 0.02 | 0.025 %
Operation clock frequency fokr Both self-drive & external-drive Ta =-20 ~ +70°C 68 80 MHz
Operation clock frequency fowkz Both self-drive & external-drive Ta = -20 ~ +75°C 68 75 MHz
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Description of Convefsion Operation
(1) Data pickup (BCLK, DIN, WCLK, LRCK)

Data consist of 16-bit serial signals in 2's complement. They are transmitted into the |C sequentially from the MSB in
synchornization with the rise edge of the bit clock (BCLK). (The BCLK delay will change the data. The falling edge
changes the data.)

When the word clock (WCLK) is changed from high level to low level at the 17th BCLK, the 16-bit data is transferred
from the shift register to the latch with the decay signal. When CX20152 is used in the stereo mode, other-channel
data are transmitted from the 17th BCLK.

In the stereo mode, the Rch data is picked up when LRCK is at a low level and the Lch data is picked up when LRCK
is at a high level. IOUTL and DCL operate only when LRCK is at a low fevel, and IOUTR and DCR operate only
when LRCK is at a high levei.

(2

-

Conversion operation (CC, LRCK, CIN, IOUTL, IOUTR, DCL, DCR)

When more than 3 clocks are fed from the clock input (CIN) with the conversion command (CC) at a high level, all
the internal timing circuits are reset.

After the resetting, the internal timing circuit starts operation when a clock is input from CIN with CC at a low level.
From this operation, three signals, Discharge, Counter set and Integral current Start, are generated. Timing of these
signals is determined as follows by the clock interval 7o and its quantity.

cc __\

—
e t1 j::a:q

Discharge signal I
po—t1 t3

Counter set signal

w—efm
Integral current start signal

t1=35xTy
12=67xTp
t3=31x7p
t4=65xT7p
t5 Min=47x Ty (When the input data is 01 — 1)
t5 Max =302 x Tg  (When the input data is 10 — 0)

The counter set signal is used to set the data input in the latch to the counter but does not output externally.

The discharge signal is output from DCL and DCR and controlled by LRCK. It is output from DCL when LRCK is
at alow level and from DCR when LRCK is at a high level.

The integral current start signal starts the upper current lo and lower current io flowing. The counter starts count-
ing from the preset value simultaneously when the discharge signal is off, counts 11 offsets after the end of the
counting and outputs a signal to stop the integration current. The value tg is varied between O to 255 by the input
data value preset to the counter.

Therefore, the time before the end of the integration after the low level has been set, i.e. the conversion time, requires
the maximum (t4 + t5 Max = 367 x 7,) seconds.

The integration current of IQUTL is output, as with the discharge signal, when LRCK is at a low level; IOUTR is
output when LRCK is at a high level.
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(3) The relation between sampling frequency fs and clock

i/fs

e
o
|

“
|
LRCK —! | | .
|

pcpct Lt
+ t2
| |
el 1
Integration current + 1 ]
| |-—L-| ts Min i
[ 1 ts Max ol
1T | lH
} i : | VO Max
|
Integrator output I ;
| |
!
[
1!
L
b
b
| : VO Min
1 /)
GND —_————
LRCK OUT—I
— Deglitching period “_'L

The maximum and minimum values of the integration voltage output, Vo Max and VO Min , are expressed as follows.

! i
VO Max =%*7:267 +?°*T:266 (tatts Max)
VOMin= 12 #7212 410 41214 (ta+ts M
in= ¢ " c T a+ts Min)

where fcLk is a clock frequency and 7 is a period.

The integration voltage is held by the capacitor C in the integrator when the current is switched off. This voltage is
used as D/A conversion output during the deglitching period T which is given according to the settling time of the
deglitching circuit. )

The relation between the conversion frequency fs and the clock frequency FCLK is given as below assuming that the
conversion time and deglitching period are equivalent:

_ foLk _ fox
2x (ty+tsmax) 734

fs

where fs = 44.1 kHz results in 32.4 MHz of fo
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It is, however, recommendable to specify fs as the follow for the practical use because a settling time of 0.5 to 1.0 us
is required for the integrator after the current for ts disappears:

fs = fcLK
S T 2(ta+ts Max + 1.0(ush+ T

(4) Integration current setting (ISET, IOUTL, IOUTR)
Integration current is determined by a constant current value input through the ISET pin, which is given as below:
IOUTL (R) = lo +io = (4 +61£) ISET

where ig and |, are integration currents corresponded to the ILSB and 28+ LSB, respectively.

If Do and D;s are specified as MSB and LSB, respectively, integrator output voltage V, is given by the following
equation:

Vo ='—g(oo *07 4D, %2  +..... +D,%2° +12)7,
+ '(‘:’(5;*2’ +Dg*2% 4+ -+ D1s*2° +11)76

1
36 (MHz)

of the integrator when any of a value from 10 to O is given as an input data. Based on the relations below,

where ISET = 500 uA, 7 = = 28.6 (ns) and C=2000 pF result in the maximum output voltage VO Max
lo = 4" ISeT
I
lo 64 ISET

VO Max is calculated as the follow:

2.0x103

—_<UX IV * —9
VO Max ~2000 x 1012 267728.6 x 10

* —6
+A00710°/64 «)6698 6 x 10

2000 x 1072

=7.67 (V)
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(5) LRCK OUT operation (LATCH, LRCK, LRCK OUT)

The LRCK OUT is a drive output for the analog switch IC (equivalent to MC14053B) to clip the output converted by
CX20152 and the integrator so that the converted output can be a PAM wave. If the PAM wave has a jitter,
a conversion error results, To absorb this jitter, a D-type latch is built-in and the LATCH input is used as its clock.

The D-type latch séts the output state in synchronization with the rise of the clock{ LATCH) and the logic high_

e LML L L —
o X0 iz s I p T

LRCKOUT _._._l L—{I—J I I

Timing of LATCH, LRCK and LRCKOUT

In the high-speed conversion (with sampling frequency of 88.2kHz), the clock frequency is as high as about 70MHz.
This will affect the delay time of the analog switch IC. The delay time possibly becomes equal to t;. Then, the last
part of the PAM wave overlasps on the discharge time for CX20152 causing a considerable conversion error.

In such a case, LRCK level can be fed through by keeping LATCH at a high level.

(6) Clock input/output Pin (COUT, CIN and CIN)

The clock buffer consists of a circuit equivalent to a general-purpose ECL logic circuit, with its input pin.biased
with an internal bias circuit (= -1.3V). The output amplitude level is 0.8V.

(7) Bias Pin (DVEE, SUB, DGND, Vcc, AVEE, AGND and DC BIAS)
SUB denotes the IC substrate and its voltage potential should be common to that of DVEE. The standard value of
DVee and AVeg is ~5.0V.
Ve is the power supply for the interface circuit from a CMOS or TTL level to the internal ECL logic. its standard
value is +5V. ‘
DC BIAS is the bias circuit of the discharge signal output circuit. As it requires about 2.5mA as its standard current,
supply current should be 2.6mA + a. This pin voltage is biased to 2Vf and the value of a is determined as
follows.
To maintain the pin voltage at 2Vf (= 1.4V), about 0.5 mA of current is required. Additionally, the maximum
current flowing through the load resistor R attached to DCR (Pin 15) and DCL (Pin 23) is obtained from the follow-
ing equation.

1/RL X (VbCH + |DVEE|) X 2, where RL = 4.7kohm, VbcH = 0.4V and DVEE = —5V

Hence, a =0.5 + 1.15 = 1.65 (mA)
Therefore, the total current will be 4.32mA.
We recommend 5mA with R_ at 4.7 kQ.

(8) System clock output pin, ON/OFF (SCKL, ON/OFF) -
SCLK is the output pin of the 1/4 frequency divider of the oscillation circuit’s master clock frequency. The
frequency outputs when the ON/OFF pin is supplied with 6V (Vcc) and stops when the ON/OFF pin is

supplied with OV or set to open.
As its output amplitude is 2V and too low to be connected directly to a TTL or CMOS, be sure to amplify before

connection.
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Application Circuit for Operating Deglitcher in Sample/Hold Type

10k
AL
200G
100P
J L
Ll
5.1k -
Integrator VWA 8 V2 | o LPF
50k 2 N
6.8k \|:‘ S 100P
[T} ‘I'+ <
Int tor > 53]!( -
iegrator 172 > LPF
2 50k
£ \op +
3T
6.8k 10k
-5V W
LRCK uPD40S3 LF353N
) 4
-8V
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Application Circuit (Example 1)

ZS10ZX0

SCLK -5V
OUT 5V GND 15v -15V
0Q0 (o]
7
X 67.7376MHz
%’ L 470n
5 3 £ 1% 25K152 i
1k
T | ey
G
g i 10 s=Pp 10k
2 A4 n0g
- 1 28114
n - X *
t Sy - —
4 25 ct] u |
5 24 AN—5—9 18k L1l
SCLK On/Off 6 (; 23 r 2.2k + 16151413121110 9 18K 4.7k
LRCK O— 7 8 22 '
WCLK O— 8 2= 21 é”" ; I HD14053BP Tar —o0
BCLK O— 9 N o 3 L 12345678 4.7k
DATA O— 10 19] |Tu< 4.7k + + 18k I !—4 /
1 18 '—Ff5 "
12 17 12 h
- 50k PF
. _;13»1 13 161F,1» 1500p 2 - y
Ki$ 114 15 3 )
AN—— 10k beedd
36k G
*1 Murata AFL8SWB20000C5
100p *2 Polystylen capacitor

ANOS
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Application Circuit (Example 2)

-5V
5V GND
o0 Q

+

15v -16v

—
-

r—

HE]
1

28
27

25
24

23

21
20
10 19
11 18
12 17
13 16
14 15

© BN ADWN =
2S10ZX0

X 67.7376MHz

L 470nH

st
J
__~dgy

C 12p

4% ke 25K152

120p

k

Shield —™ in

I1

1615141

3121110 9

HD140538P
12345678

L]

L

tel

LPF

——O L, CH

O GND

18k

T

Sw

04 [

bouT

05

.

51k

i

28

26
25
24
23
22
21
20
10 19

CONDO D WK =
ZS10ZX0

12 17
13 16
14 15

50k

|
=1
EY
+

Il

12345678
HD14053BP

31211109

1615141
]

OFFSET
VR

1ud.7k 28K152

50k

In SN74HCO4N

X'TAL

SW: ON — X'TALON
OFF — X'TAL OFF

16.9344 MHz

2

120p

LPF

—O R, CH

GAIN ADJ.

2SL0ZXO

‘ANOS
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Timing Chart
LRCK I 1 r——
WCLK
BCLK
DATA 00000600000 POEECEMDHODOBHOOTEDPELOO0EH000LC
L-CH R-CH
cc.
LRCK OUT 1 C-CH DE-GLITCH 1 R.CH DE.GIITCH r'_—'
INTEGRATOR / - l\\
R-CH OUT — \ /

DCR J-—l ﬂ

‘\ el
INTEGRATOR 1\ -
A -
L-CH OUT \ —
DCL l I
. e (See Application Circuit Ex. 1)

Timing Chart |1

WCLK —

(03) I
WCLK

{04) - J e
cc

(05) L r——L__
BCLK

{o1)

para,  T_ten  FITIIMIIIIIR  ren AT o

BouT) [ L-CH M o R-CH . LcH  MTIIT

— —

L-CH/R-CH

INTEGRATOR [/ ‘\

OuTPUT - 4 <

N
DCL/DCR | |
LRCK OUT ] | L-CH/R-CH DE-GLITCH 1

(See Application Circuit Ex. 2)
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Detailed Timing Chart

r_T.EH__T_TL__.l
BCLK //____.f_‘L____f_—L_I-—']___,/
Tos | Tow
I T 0
DN X oo XK wn XXXXXK vaw XXX X
I /]
Tow J| Twe I
WCLK _J l;; Tows | Jl_ F A [—
{ ) T - a !
L Ta I Ton ,
I [ ? |
© T, 1
/4
I Twe Tew
WCLK A L
4 VAWV VAV WA W W WA 4
Te /1 |
Teu :} U4 I
LRCK / ) /
BRI | KKK
Ir /B
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TeH BCLK "H" Pulse width min=100ns
TeL BCLK "L" Pulse width min=100ns
Tos DIN Set-up time min=50ns
ToH DIN Hold Time min =50ns
Tow fromDIN "™_to WCLK ™ __ min=150ns
Tws from WCLK —_toBCLK _— min=50ns
Twn WCLK "H" Pulse Width min=100ns
Two WCLK "L" Pulse Width min=100ns
TcH CC "H" Pulse width min=4xTM
ToL CC "L" Pulse width min=102xTMm
Twe from WCLK ™_toCC —__ max=TcL+TcH - 70 X Tm
Tew from CC —™_ to WCLK ™ __ max=_30XTm
Teut from CC ~—_ to LRCK "Invalid-» Valid" max=34 X T™ - TA - 78/2
Terz from CC —_ to LRCK "Valid- Invalid" min =367xTM
M= 1/fMCLK

7 A = Delay time produced by external analog switch

8= 1/fBCLK
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louT (PPm)

Tout (£A)

Maximum allowable power dissipation
decrement curve

25
20 \
\ 60° C/W-free air
N
‘IIR
g
bl
& 10
05
0
0 40 80 120 160
Ta ({°C)
lout temperarure characteristics (lo + io)
(Both of R, Lch)
2000
1000 v
p
0 ”
-1000|—— <
Temp. Coefficient of
-2000 IseT is O.
-20 0 20 40 60 80
Ta {°C)
Output current vs. Supply voltage (VEE)
IseT=500uA
1007| .[ l I
Iour=Jlo+io 1.33pA/V
7
1006} A~
1005 -
7
]
1004 ,/
1003
—4.0 —45 -5 —5.5 -
Supply voltage (VEE)

Maximum clock frequency temperature
characteristics

160
140
s 12 ™ ~J
3
s ~
% 100
L
\
80 K
L
-20 0 20 40 60 80
Ta(°C)
lo/io vs. ISET
VEeE=—-5V
Ta=25°C
257
2
2
256—
100 200 300 400
Iser (xA)
Distortion factor
-7
L]
—20dB
o
z
= —80
-]
8
c
2
8 _ 90* Full Scale
l P~
100 1K 10K
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Dual 10 bit, 50 KHz, Multiplexed A/D,D/A

Description Package Outline Unit: mm
CXD1077M is a 10 bit, 50 kHz, 2-channel CMOS . .
A/D, D/A Converters for Auido digital signal processing, 28 pin SOP (Plastic)
using a coarse-fine integration technique. Both Analog to 100t 238
Digital and Digital to Analog Conversions are capable with ) s [
selecting the mode. (RAAAAAAARAAARAA '
3 8,
5 ,,E : 1:-008
Features 0 ;l
® 5V single power supply LLLLEELLE LLL %-_‘— R
e Adoption of the integrating method achieves aast 2 ass el
a low distortion factor 0.1% (Typ.), 5V in
operation.
® The built-in integrator and sample-hold circuit
reduces the number of external parts.
e The REC mode and the PB mode can be set
with external signals.
SOP-28P-L02
Functions

e Sample-hold of input analog signal in the REC mode, and resample-hold of output analog signal
in the PB mode.

* R time sharing A/D and D/A conversion based on the integrating method.
e Serial data input/output with LSB data leading.

Structure
Silicon gate CMOS IC

Absolute Maximum Ratings (Ta=25°C)

¢ Supply voltage vce -0.3t0 +7.0 Y
¢ |nput voitage VIN -0.3 to (VDD +0.3) Vv
e QOperating temperature Topr -20to +75 °C
e Storage temperature Tstg -55t0 +150 °C

Recommended Operating Conditions
¢ Supply voltage Vcce 4.75 to 5.25 v

80339-TO
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SONY. CXD1077M

Pin Description

No. [Symbol| Voltage 110 Equivalent circuit Description
1 DVss ov Digital ground pin
2 NC Non connection
3 NC Non connection

Voo

b—E Amplifier input pin for integrator (common to L

E and R). integrating capacitor is externally
%onnectee% bet}lveen this pin and 6 INTO.
onnected to forestage buffer amplifiers
4 INTI 2.5v ! W\’q (separately for L and R) and two constant

current supplies via respective analog switches.

I 3 11: § YA in REC mode, 3 YA in PB mode
116: 80 HA in REC mode, 48 LA in PB mode
Iv ‘ h‘l
Voo
E Virtual ground potential setting pin for four
5 RF25 *2. 5V \ inverted operational amplifiers. Externally
: E supplies DC2.5V. Requires external connection
of coupling capacitor.
(X4)
Voo
3 =
©®
Y (- Amplifier output pin for integrator (common to
L and R). Integrating capacitor is externally
6 INTO 0 bcd connected between this pin and 4 INTI. (This
14,5k pin permits observation of integrated wave
- W form.)
AW 4.3k
JUA L
320K
Voo REC
L
integrating current setting pins: 7 IAD for REC
mode, and 8 IDA for PB mode. Current lo
proportional to integrating current can be
provided by externally connecting resistors
7 IAD | 1.6 to 2.2V | between these pins and external reference
8 IDA | 1.3t0 1.9V | Voo . voitage 3.6V.
s lo: 3.6 YA in REC mode
2.1 YA in PB mode
® A coupling capacitor of about 1 yF is externally
l attached to each of 7 and 8.
to f

*) External voltage
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Pin Description

No. [Symbol| Voltage 110 Equivalent circuit Description

9 AVss Analog ground pin.

Analog signal input pin (L, R).
10 LIN | Appropriate full-scale input level is ~ 10 dBs
RIN . (0.693Vpp).

[REC mode}

" ke
T

—A—— A — Amplifier input pins (L, R) for aperture. Sample-
26k 8.2k hold circuit in PB mode (in the IC, the amplifier

for sample & hold of PB is called ‘‘aperture

1 LAPI | amplifier,”” for the discrimination from the

18 RAPI | amplifier for sample & hold of REC "‘S/H

amplifier’’) is configured by externally attaching

[PB mode] a capacitor between 11 LAPI and 12 LAPO, or

between 18 RAPI and 17 RAPO. The aperture

Voo {E amplifier serves as a simple input amplifier in

REC mode, and Pins 11 and 18 make almost no

E sense.

Aperture amplifier (L, R) output pins.

Veo (In REC]

; Analog signal entered from 10 L IN and 19 R IN
is amplified by about 6 dB and output from
there.

k - fin PB]

Sample & hold wave form of DA conversion is

bed output.

12 LAPO
17 RAPO

oo
o0

S/H Amplifier (Sample & Hold Amplifier: L, R)
input pins.

in REC, analog signal output from 12 LAPO or
17 RAPO passes through an externally
connected low-pass filter and then is returned
to IC from this pin. The value of AC level is
substantially the same as that of 10 L IN and
19 R IN (—~ 10 dBs full scale).

13 LSHI |
16 RSHI |
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No. |Symbol

Voltage

o

Equivalent circuit

Description

14 LOFS
15 ROFS

[REC mode]

B

1450 Sk

@9.

[PB mode]
Voo

or

®

Offset correction pins in REC (L, R).

Offset in A/D conversion can be corrected by
externally connecting a semi-fixed resistor
between these pins and external reference
voltage 3.6V and adjusting the DC level of
these pins.

20 RF36

*3.6v

Voo

Pin for setting lower rank comparator
comparison voltage in REC or discharge voltage
in PB. Externally feeds DC3.6V. Requires
external connection of a coupling capacitor.

21 RF34

*3.4v

Voo

kB

Pin for setting upper rank comparator
comparison voltage in REC. Externally feeds
DC3.4V. Requires external connection of a
coupling capacitor.

22 AVoD
23 DVoo

*svV
*5V

Analog

Block
308 nigital

Block

Analog power supply voltage pin and digital
power supply pin. Externally supply DC5V.
Requires external connection of a coupling
capacitor.

24 MCK

f

Master clock input pin. {11.58 MHz)
Only MCK is TTL-compatible.

#) External voitage
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No.

Symbol

Voitage

1/0

Equivalent circuit

Description

25

MODE

y
@_
i
”

Voo

REC mode/PB mode select input pin.
’H’’ level: REC mode (A/D conversion)
““L’"* level: PB mode (D/A conversion)

26

BCK

Voo

Bit clock input pin.(Uses Pin 17 (BCK) output of
CX23012 as shift clock for serial data.)

27

WCK

Voo

Word clock input pin. (31.5 kHz)
Used as an L/R channel identification signal of
data, and
‘‘H’’ level: L channel data
’L’’ level: R channel data
in both REC (data output) and PB (data input).
Uses output of Pin 18 (WCK) of CX23012

(in synchronization with the rise
edge of BCK).

28

DATA

1o

0

'&

Voo

Data input/output pin. (2's complement)
n REC: outputs 10-bit data in sync with the
rise edge of BCK in the sequence of
LSB, 2SB, .

in PB:  inputs 10-bit data in sync with the fall
edge of BCK in the sequence of LSB,
2SB, ..., MSB.

L/R channels are alternately switched over in

accordance with H/L of WCK.
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Electrical Characteristics
: Ta=25°C Vpp=5V (See Fig. 1 to 3)

Item Symbol Condition Pin Min. Typ. | Max. Unit
Input impedance Zin 10, 19 2.6 kQ
Full-scale input level Vin 10, 19 -10 dBs
REC Analog input gain Gin Aperture amplifier gain 8.0 dB
mode
Level = 1 dB, see Test
Total harmonics o method in 8-1. 010 | 014 *
distortion + noise
Level =6 dB, see Test
THD2 method in 8-1. 0.18 | 0.20 %
Level =0 dB, see Test
THD2 - 0.10 | 0.14 %
P | Total harmonics mathad in 8-2.
mode istortion + noise
Level =6 dB, see Test
THDs method in 8-2. 0.18 | 0.20 %
Power consumption oo . 24 36 mA

Test method of total harmonics distortion + noise in PB mode

The total harmonics distortion + noise characteristics (D/A conversion characteristics) in PB mode
is measured by a method as shown in Fig. 1. Enter WCK and BCK generated by MCK (11.58 MHz)
and CX23012 into CXD1077M, and at the same time, enter O dB (full-scale level) or — 6 dB digital
sine-wave data (1 kHz), and measure the total harmonics distortion + noise at this moment. Set — 10
dBs (0.245 Vms) upon O dB input as the PB output level (interpolation filter output level) by adjusting
the semi-fixed resistor 1 MQ connected to the PB mode integrating current setting pin 8.

Test method of total harmonics distortion + noise in REC mode

The total harmonics distortion + noise characteristics (A/D conversion characteristics) in REC mode
is measured by a method as shown in Fig. 3. Enter WCK and BCK generated by MCK (11.58 MHz)
and CX23012 into CXD1077M, and at the same time, enter — 11 dBs (full-scale level —1 dB)or — 16
dBs (full-scale level — 6 dB) sine-wave (1 kHz) as analog signal, and DA-convert the A/D-converted
data with the reference playback DAC (provide another DAC previously adjusted so that a PB output
level of — 10 dBs is reached upon input of full-scale data, by the method described in the above).
Make setting by adjusting the semi-fixed resistor 4.7Q connected to S/H amplifier input Pins 13 and
16 so that the analog level becomes equal to the analog output level (interpolation filter output) of
reference playback DAC (REC level adjustment). It is however necessary to previously adjust offset
so that the wave form may not be clipped by the semi-fixed resistor 22Q connected to the offset
correction Pins 14 and 15, while observing the output wave form of the reference playback DAC when
the input is near the full scale (offset adjustment is possible also by the method shown in the DC
offset adjustment in REC on page 369).

After the completion of the adjustment as described above, measure the sum of total harmonics
distortion + noise of analog output (interpolation filter output) of the reference playback DAC, and
use the result as the REC mode conversion characteristics of the tested device.
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Fig. 1
Electrical Characteristics Test Circuit

(For total harmonics distortion factor and noise characteristics in PB mode)
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Electrical Characteristics Test Circuit
(For total harmonics distortion factor and noise characteristics in REC mode)
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Description of Function

The CXD1077M is a single-chip 10-bit A/D, D/A converter provided with every function required
in A/D and D/A conversion. Particularly when combined with CX23011 (for modulation, demodulation
and error correction), CX23012 (A/D, D/A interface) and CX20099 (analog noise reduction), it is used
in the PCM processor for 8-mm video.

Description of REC mode function
1) Selection of operational mode

REC mode (A/D conversion mode) is selected by setting the MODE signal to ‘'L’
2) Analog block operation and gain
The input signal applied to the analog signal input pins 10 and 19 is amplified by about 6 dB by
the aperture amplifier and output to the aperture output pins 12 and 17. After component out
of band area is removed from the output signal by the external attenuation filter, it is added to
the sample-hold input pins 13 and 16 and output to the integrating output pin 6 after amplification
by about 9.25 dB by the sample-hold amplifier.
This gain is obtained assuming that the external filter's insertion loss is —6 dB. Therefore, the
overall gain will be about 9.25 dB when the filter is included. Even when the external filter’s insertion
loss is different from the above value, or its insertion position is different, it is necessary to achieve
an overall gain of about 9.25 dB. For details, refer to the REC level adjustment on page 16.
Digital block operation and clock {see Fig. 4: REC mode timing chart)
The Convert Command (C.C.) is generated internally by entering WCK and BCK. While C.C. is
at ‘"H’’, the analog signal applied to the S/H amplifier is sampled, and while C.C. is at ‘’L"’, the
constant current weighted with inverse polarity against the input signal is integrated by the
integrating circuit for conversion. The 10-bit data is performed by calculating the integrating time
of the coarse constant current and fine constant current separately using a counter. An MCK
frequency of 11.58 MHz is used for 8-mm video as the counter clock frequency required when
conducting full-scale A/D conversion. In the CXD1077M, it is necessary to maintain mutual
synchronization of MCK, WCK and BCK because of the necessity of converting operation to be
in synchronization with MCK, irrespective of the phase relationship of MCK with WCK or BCK.
The data is loaded, on the other hand, in the shift register when C.C. becomes ‘’H’’ again and

is output serially with LSB leading in synchronization with the rise edge of BCK. The data is coded
in 2’'s complement.

Integrating current in REC
The integrating current value 1A/D required when performing a full-scale A/D conversion in the
CXD1077M is obtained by the following equation:

CVi
102310

3

-~

4

—

lIAD =

where, C : Integration Capacitance
Vi: Integrator output voltage, and
7o: MCK cycle.

According to Fig. 6 representing an example of application circuit, C = 220pF, VI = 2Vp-p’ and
1o = 86 ns (MCK frequency: 11.58 MHz), leading to an integrating current value of about 5 zA.
The integrating current setting is done by applying an external constant current to the Rec mode
integrating current setting pin 7 through a resistor from an external reference voltage (3.6V).
Supposing a setting resistor value of 470 kQ, the constant current applied to pin 7 has a value
of about 3.6 pA (reference value), corresponding to an integrating current value of about 5 xA.
5) Comparison voltage and virtual ground voltage
Switching between the upper conversion and lower conversion is performed by the integrating
output 6 surpassing the comparison voltages 20 RF36 and 21 RF34 in the next stage compara-
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-tor. The integrating output based coarse constant current surpassing RF34 (about 3.4V) causes
switching from the upper to lower conversion, and the integrating output based on fine constant
current surpassing RF36 (about 3.6V) causes the lower conversion to end.

Since the CXD1077M operates with a single 5-V power supply, it is necessary to apply a virtual

ground voltage of 2.5V to a non-inverted input of the internal operational amplifier. This voltage

is applied to 5 RF25.

6) DC offset

As 8-mm video uses a non-linear quantization by 10-bit = 8-bit compression/expansion, com-

patibility is affected when a DC offset component is included in the A/D conversion data in record-

ing. When the analog signal input is so large as being close to the full-scale level, the A/D conyersion

data may be clipped on a single side of positive or negative. To correct this DC offset, the in-
tegrating output’s center voltage must be shifted by applying an offset voltage to the offset cor-
recting pins 14 and 15. As to details, refer to the DC offset adjustment in REC mode on page 369.

Description of PB mode operation

1) Selection of operation mode
By setting the MODE signal to ‘’H’’, the PB mode (D/A conversion mode) is selected.

2) Digital block operation and clock (refer to Fig. 5: PB mode timing chart)
DIS (Discharge clock) and APT (Aperture clock) are generated internally in the CXD1077M, by
entering WCK and BCK. The serial data input with LSB leading is stored in the shift register in
synchronization with the falling edge of BCK and set in the counter while DIS is ‘’H’’. When DIS
becomes ‘‘L’’, the counter starts counting, beginning from the value set in it, and at the same
time, a constant current weighted corresponding to data is output. When the counter outputs
the carry signal, the counting and constant current output stop. The counter clock frequency re-
quired when performing a full-scale D/A conversion is 11.58 MHz (MCK frequency) for 8-mm video.

3) Analog block operation and gain
The integrating charge resulting from the previous conversion is discharged while DIS is *’H"’ by
sampling the external reference voltage 3.6V applied to 20 RF36 by means of the integrator. As
a result, the integrating output in the discharge region is initialized to about 1.8V, and the output
center voltage in input of sine-wave data becomes about 2.5V. When DIS goes to ‘‘L’’, D/A con-
version operation is executed by integrating the constant current output. When the constant cur-
rent output stops, integrating also stops, and the pin voltage held in the integrated capacitor at
this moment takes the D/A converted value. This pin voltage is output, after being amplified by
about 1.6 dB by the aperture ampilifier, to the aperture output pins 12 and 17. Output signal’s
out-of-band components are removed by an external interpolation filter.

4) PB integrating current
Integrating current ID/A required when performing full-scale D/A conversion in the CXD1077M
is determined from the following equation:

C-Vvi
10231’0

Io/A =

According to Fig. 6 representing an example of application circuit, C = 220pF, Vi = 1.2Vp-p’
and 7, = 86 ns, leading to an integrating current value of about 34A. The integrating current
setting is one by applying an external constant current to the playback mode integrating current
setting pin 8 through a resistor from an external reference voltage (3.6V). Supposing a setting
resistor value of 910 kQ, the constant current applied to pin 8 has a value of about 2.1 YA (refer-
ence value), corresponding to an integrating current value of about 3 pA. Itis possible to adjust
the D/A conversion output level by altering this setting resistor. For details, refer to the PB level
adjustment on page 369.
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Timing Chart of REC Mode
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7 Len Sample I LcH Conversion

|" Ren Sample RcH Conversion

DATA

When the MODE signal (pin 25) of the CXD1077M s set to ‘‘L’’, REC mode (A/D conversion mode)
is selected. When BCK and WCK are entered from AD/DA interface LSI{CX23012) in this mode, C.C.
(Convert Command) is generated internally in the CXD1077M. While this C.C. is at ‘‘H"’ level, the
analog signal input is sampled; A/D conversion is executed during ‘'L’ level. The sampling and con-
version operations are performed in time division for each of the R and L channel analog signals. The
converted final data is output serially with the LSB data leading in synchronization with the rise edge

of BCK when the C.C. becomes ‘‘H’’ level again.

Fig. 4
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Timing Chart of PB Mode

—>——1e 1.38uS
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LYY T

LcH Hold LcH Sample |

When the MODE signal (pin 25) of the CXD1077M is set to ‘‘H’’, PB mode (D/A conversion mode)
is selected. When BCK and WCK are entered from A/D, D/A interface LSl (CX23012) in this mode,
DIS (Discharge clock) and APT R/L (Aperture clock) are generated internally in the CXD1077M. At
the same time, the serial data input with the LSB leading is stored in synchronization with the fall
edge of BCK. After DIS has discharged at ‘‘H'’ level, the integrating charge resulting from the previ-
ous D/A conversion, D/A conversion starts when DIS goes to “’L’’ level. The discharge and conver-
sion operations are performed in time division for each of the R and L channel data inputs. The final
integrated output after conversion is sampled while APT R/L is at ‘’H’’ and held at "L’ level.

Fig. 5

N

APT/RR

RAPO @

" Rew Sample T RcH Hold
l APT/L

LAPO @

‘ANOS

WLL010XD




SONY: CXD1077M
Application Circuit
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Notes for Application and Adjustment Methods
(see Fig. 6. Application circuit)

As the conversion accuracy obtained is affected by the accuracy of parts used and adjustment in
the CXD1077M, attention should be given to the following points:

Selection of parts to be used

1) For the integrating capacitor between pins 4 and 6, use a type with little dielectric absorption (e.g.
styrol capacitor).

2) Adijust the semi-fixed resistor 1 kQ so that the reference voltage generated from the reference
voltage IC (TI's TL431) is 3.6V.

3) For the low-pass filters to be inserted between pins 12 and 13 and between pins 16 and 17, use
passive-type ones with an input/output impedance of 3.3 k), respectively.

4) Accuracy tolerance of the three divided resistors, 75 Q, 390 Q, and 1 kQ, supplying voltage to
pins 5 and 21 is 5%.

PB level adjustment

In adjustment of the PB level during D/A conversion, use a 470 kQ) semi-fixed resistor connected
to pin 8. Input to pin 28 a full-scale level digital sine-wave data (1 kHz), and adjust the semi-fixed
resistor so that the PB level (interpolation filter output level) becomes — 10 dBs (0.245 Vrms).

REC level adjustment

Adjustment of REC level during A/D conversion can be accomplished by the use of a 470 kQ semi-
fixed resistor connected to pin 7 as well, in addition to the method described in 8-2 above. Apply
a — 16 dBs (-6 dB of full-scale level) sine wave (1 kHz) to pins 10 and 19 as the analog input signal,
and conduct D/A conversion of the A/D-converted data by means of a reference playback DAC (pre-
pare another DAC adjusted previously by the method mentioned in the PB level adjustment above
so that the playback output level becomes — 10 dBs when entering full-scale data). Adjust the semi-
fixed resistor so that the reference playback DAC output level becomes equal to the analog signal
input level (- 16 dBs) to the tested A/D converter.

DC offset adjustment in REC

In the offset adjustment of A/D-converted data during A/D conversion, use a 22 kQ semi-fixed resistor
connected to pins 14 and 15. In practice, adjust the semi-fixed resistor so that the data output of
pin 28 becomes ‘0000000000’ when DC2.5V is applied as the analog input level of pins 10 and
19. In this adjustment, do not fail to conduct offset adjustment only after the completion of REC level
adjustment as described in the REC level adjustment above.

Frequency characteristics

The CXD1077M frequency characteristics in REC is determined by an input attenuation filter. Mean-
while the frequency characteristics in PB is determined by the aperture effect and output interpola-
tion filter. With the CXD1077M, degradation of high area frequency characteristics caused by the
aperture effect is unavoidable. This is because a sample-hold aperture circuit is used to obtain — 10
dBs as the interpolation filter output level during full-scale D/A conversion. To compensate the degraded
characteristics, add a compensation filter, as shown in Fig. 7, with inverted response characteristics.
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5. Audio Digital Filters

Type Function Page
CXD1088AQ 4Fs, Filter length 104, 16/18-bit output 373
CXD1144BP 4/8Fs, Filter length 293, 16/18-bit output 386
CXD1162P 4Fs, Filter length 104, 16-bit output 397
CXD1244S 4/8Fs, Filter length 213, 16/18-bit output 409
CXD2550P 4/8Fs, Filter length 57, 16/18-bit output 422
CXD2551M/P 4/8Fs, Filter length 57, 16/18-bit output 430
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Over Sampling Digital Filter LSI

Description

CXD1088AQ is a digital filter LS| with
quadrupled sampling rate, developed for com-
pact disc player.

Features

® 83rd and 21st order filters linked through cas-
cade connections provide a quadrupled sam-
pling digital filter

@ Built-in filters for 2 channels corresponding to
Land R

® Variety of functions including soft-muting and
offset addition

® 83rd and 21st order filters also have 2 modes
of filter coefficients each, to enable the selec-
tion of the most suitable filter characteristics,
required for usage.

Functions
® Filters for two channels
® Filtering with a quadrupled sampling rate

18-bit serial output possible

+1% offset addition
Soft-muting function

Input/output format
Input: 2's complement; MSB first (serial)
Qutput: 2's complement; MSB first (serial)
Offset binary (parallel)

Structure
Silicon gate CMOS IC

Absolute Maximum Ratings (Ta=—25 to +75°C)

Package Outline Unit: mm
44 pin QFP
e 12:8%
0.3
33 23
ARRRRARARRE A—
.— = =P
= OE= |E-
= ==au1 =
p="= by O O =
= = =
=) = 12 5 011338
UL
! 0.8+0.05 .30.1 N 0.1510.8?
QFP-44P-101

Switching between serial and parallel output modes

® Supply voltage Vbo -0.5t0 +6.5

® Input voltage Vi —0.5to Vpp +0.5

® Storage temperature Tstg —55 to +150

o Allowable power Pp 450
dissipation

Recommended Operating Conditions

o Supply voltage Vb 4510 5.5
e Operating temperature Topr. ~-20to +75
® OSC frequency x 10 to 20
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Two-stage FIR filters interconnected in cascade (83rd order+21st order)

Independent linear error correction for either L or R, up to 8 words
2 modes of coefficients provided for both 83rd and 21st orders (refer to “Filter Characteristics”)
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Pin Configuration (Top View)

Block Diagram
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&

Adder

RAM

Timing
Generator

TEST1
TEST2
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Pin Description

No. Symbol [I{¢] Description
1t05 | Dz to O | Dy, to Dy output pins when the parallel output mode is selected; fixed at “L" level when the serial
Die output mode is selected.
6 Vss — | Negative power supply (OV).
7 MUTE | Mutes the output to “0” or an offset value; active at “H” level.
8 TEST1 | Test pin; normally, fixed at “L” level
9 SOFT I Soft muting ON/OFF switch; ON at “H"” level
10 HOLD | Stops soft muting at “H” fevel
11 INIT I Power-on-Reset input pin; active at “L" level
12 DPOL | Reverses the polarity of input data
13 LRCK | LRCK input pin
14 DATA 1 “16 bitsx2" serial data input pin; 2’s complement
15 BCK | BCK input pin
16 C2P0O | Error flag input pin
17 Voo ~ | Positive power supply {(+5V)
18 TEST2 | Test pin; normally, fixed at “L" level.
19 ROM1 I ROM switching for 83rd order (Refer to “Filter Characteristics.”)
20 ROM2 I ROM switching for 21st order (Refer to “Filter Characteristics.”)
21 OFST I Adds an offset to the output; active at “H” level.
22 OPOL | Specifies the polarity of offset values; “H”: +1%; “L": -1%
23 DRES | indicates the word length of data for SONY format serial output; “H": 18bits; “L": 16bits.
24 FORM | Specifies the output format; “H”: I2S; “L”: SONY
25 SCK O | System clock output for external IC; (384fs)
26 XouT O | Output pin of crystal oscillation circuit; (384fs)
27 XIN i Input pin of crystal oscillation circuit; (384fs)
28 Vss - | Negative power supply (0V)
29 APTR O | Aperture clock for R channel
30 APTL O | Aperture clock for R channel
31 SP ! Switches serial/parallel output modes; “H”": parallel; “L": serial.
32 LRO O | LRCK output (4fs)
33 D, O | D, (MSB) output pin when the parallel output mode is selected; BCK (4fs) output pin when the
serial output mode is selected.
34 D, O | D, output pin when the parallel output mode is selected; DATA (4fs) output pin when the serial
output mode is selected.
35 D3 O | D; output pin when the parallel output mode is selected; LRCK (1> mode) or WCK (SONY mode)
output pin when the serial output mode is selected.
36 to 38| D4 to Dg O | D4 to Dg output pins when the parallel output mode is selected; fixed at “L" level when the serial
output mode is selected.
39 Voo - Positive power supply (+5V)
40 to 44| D, to Dy, O | D, to D, output pins when the parallel output mode is selected; fixed at “L” level when the serial
output mode is selected.
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Electrical Characteristics

DC characteristics : Vpp=4.5 to 6.5V, Ta=—20 to +75°C
No. Item Symbol Condition Min. Typ. Max. Unit
27 input leak Iu Vi=Vpp/OV - - +20 nA

current
“H” input Vi - - - v
voltage 0.76Voo
79,10
to 16, “L" input Vi - - - \
19 to voltage 0.24Voo
24,31
Input leak | TR Vi=Vpp/OV - - +5 uA
current
“H" output Vou lo=—4mA Vpp—0.5 - - v
29,30,32 | voltage
to
35 “L" output Vou lo=4mA - - 0.4 v
voltage
2t05, “H" output Vou lo=—1mA Vpp—0.5 - - v
3610 38, voltage
40,44 | 4 v output Vou lo=1mA - - 0.4 v
voltage
“H" output Vou lo=—5mA Vpp—1.0 - - v
voltage
25
“L" output Voo lo=5mA - - 1.0 \
voltage
Current ) Under no load: Vi=Vpp/0V, - - 40 mA
consumption fx=16.93MHz

AC characteristics Vop=4.5 t0 5.5V, Ta= —20 to +75°C

Item Symbol Condition Min. Typ. Max. Unit
Oscillating frequency fxt - 16.9344 | 20.0 MHz
Input BCK frequency feck - - 3.1 MHz
input BCK pulse width twie 100 - - ns
Input data set-up time tios 20 - - ns
Input data hold time tion 20 - - ns
Input LRCK set-up time tiLrs 50 - - ns -
Input LRCK hold time titRm 50 - - ns
Output BCK pulse width 1 70 - - ns

P P wos 12S serial output mode
Output data set-up time tobs fxr=16.9344MHz 40 - - ns
R C|_=50pF

Output data hold time tooH 40 - - ns
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B8CK twis Vi
—\—-—-—-— twe £50%__ Vo

tips
=
DATA jF
C2PO X )C
f—tiLrs j—hmn —
LRCK

D, (BCK') twos

D, (DATA")

LRCK'

Functions

Soft muting

Mutes or de-mutes output data within approximately 23ms (1024/fs). The output level can be
held during muting operation.

Output ——Qm IW———

SOFT ﬁ ]

HOLD m I l

Fig. 1

Offset
Adds an offset to the output data. The offset amount can be positive or negative.

Table 1

OFST OPOL Offset amount

L - 0%
H L -1%
H H +1%
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Muting
When MUTE goes high or INIT goes low, the output is muted. An offset value which has been set
following Table 1 above is output.

Data polarity

Allows switching between inversion and non-inversion of output data polarity.

When DPOL level is “L”: the output data is not inversed with respect to the input data.
When DPOL level is “H”: the output data is inversed with respect to the input data.

Error correction

Errors in an input data block consisting of up to eight consecutive data units can be linearly cor-
rected by the two correct data units, the one preceding the erroneous block and the other following
it. (This is done separately for L and R.) For errors of more than eight consecutive input data units,
only the last eight data are linearly corrected, and all preceding data units are maintained without
correction.

c8 Q: Data when C2P0="L"

N\ N @: Data after correction
\
Linear correction
Preceding-|
value holding
C2PO —

(Error flag)

Input and output

1) Input

The changeover point of MSB first serial data (fs) of 2's complement represents the switching of
LRCK. Of this data string, only the data of the last 16-bit clock (BCK) are valid.

When INIT="L" (resetting), the input data are invalid and the input is equivalent to ALL “0.”
Output

SP="L": MSB.first serial data (4fs) of 2's complement

SP="H": offset binary parallel data (4fs)

Clock pulses such as LRO and BCK are constantly output as long as the power is on. Data are
output only when resetting is canceled (INIT="H") when MUTE="L.” Otherwise, muting remains
effective.

2

-—
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INPUT

OUTPUT

o

C

170 Timing Chart

C2PO ) X . X

DATA 000000 OO000000000000CC OO0 C0O00000000

BCK JUUULUU VU U UL L LU U UL LU U L LU U U U U U UL U U U U U U U Ui
LRCK (fs) — ] g —
WO (as) [ L_R__J I -
LRO [ s T - —
Dq 1o Dyg XL X ) &

APTL J ——————— |

APTR | Y
SONY Format

o,BcK) WU UULUUUUU LU U U LU U U U U U U iU UL U i UL LU A U UL LU UL L U
D (DATA X000 M1 £) /0 0 6 1) 2 O] R PRI MSE OO ooooooooooas®

0. (0ATAy) JODODOOR M M eEErEERnEEEEEEEte Mt O0n000000000000000ss C
D3 (WCK) R I 1 I L

1S Format

D, (BCK)

D, (DATA)

D3 (LRCK)

ANOS

0v8801Laxd




SONY. CXD1088AQ
Filter Characteristics
000000000
INPUT N " OuUT PUT Analog output
d filt
1st filter 2nd filter DA Analog filter
fs 83rd order | 2fs 21st order afs
Input spectrum

LA

SRS

Characteristics of 2nd filter

AT A NI et ‘\\\
f: s 4fs

0 fs 2fs 3f:

Charcteristics of analog filter
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Combined Filter Characteristics (1st filter + 2nd filter)

1) ROM1="H"
Stop band attenuation: 80dB Min. (over 25.7kHz)
Pass band ripple: +0.001dB Max.

. = JL_ -
g I VY Y Y RS
S T Y Y ) DO
- 1 Y Y Y I
| — O A
. ﬁ::::l_ :::t::::t::::t::::
el I T S S BN VA Y,
f(kHz)
2) ROM1="L"

Stop band attenuation: 60dB Min. (24.1kHz); 65dB Min. (over 24.2kHz)
Pass band ripple: £0.004dB Max.

|Response (dB)

f(kHz)
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Filter Characteristics-1

1st Filter (83rd order, ROM1="H")

Response (dB)

Response (dB)

0.000
—0.004
-0.008
-0.012
-0.016
~0.020
—-0.024
-0.028
-0.032

~-0.036

Frequency characteristics of filter

! | i
T i T
B L 1 _

l - X — v———

L ? ﬁ% | e
+ = —
Ao

R
{ Fa\ ]l— N 4/\

20

flkHz)

40

Ripple characteristics in pass band

50

! | | I

—t —+ + f
—————— W s
b——ﬂ——-ﬁ\_——ﬁ’-—t’:\ _’-,_ —f ______
—————— S S S m—
————— B B po———tt——————
—————— W ——
—————— e A s, i E—
—————— S S § m—
—————— e M I —

] | | |
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Filter Characteristics-2

1st Filter (83rd order, ROM1="L")

Response (dB)

Response (dB)

0.004

0.000
—0.004
—0.008
-0.012
-0.016
-0.020
-0.024
~0.028
—-0.032

—0.036

Frequency characteristics of filter

flkHz)

Ripple characteristics in pass band
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Filter Characteristics-3

2nd Filter (21st order, ROM2="H")
o Marked flatness in pass band {without frequency characteristics compensation)

Frequency characteristics of filter

Response (dB)
1
&

i
3

|

|

|

|

|
-
|

I

|

|

|

|
-

w0 f—————t T~
LN

flkHz)

Ripple characteristics in pass band

-0.208 B

-0.212

-0.216 —

-0.220

-0.224

Response (dB)

-0.228 —_——

~-0.232

—-0.23f

i
pitg
!

-0.240

5T

20 25

f(kHz)
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Filter Characteristics-4

2nd Filter (21st order, ROM2="L")
® Pass band frequency characteristics (compensation of aperture effect of analog third
order Bessel filter characteristics)

Frequency characteristics of filter

-10 r——— \
-20 : ————— +—
-30

Response {dB)
| |
g 3
m?)
|

flkHz)

Ripple characteristics in pass band
(Excluding frequency characteristics compensation)

-2.180

-2.184

—2.188

-2.192

-2,196

—2.200

-2.204

Response (dB)

—2.208
-2.212

-2.216

-2.220

flkHz)
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SONY CXD1144BP

Over Sampling Digital Filter LSI

Description Package Outline Unit : mm
CXD1144BP is a over sampling digital filter
LSl developed for CD player and digital PB 28 pin DIP (plastic)
system.
356 o
Features o debuax @
o Filtering with quadrupled/octupled over 280800000000

sampling.
® Filter characteristics

Ripple : within + 0.00001dB ' :_usus i“

Attenuation : under — 120dB

15.24
134
1a6uax

V1
J 0 to 15°

® Deemphasis function (when quadrupled) iz
Application
o Compact disc player, Digital amplifier. . S

o48* 3

1. R
Structure
CMOS - IC DIP-28P-121

Function

® Built-in filters for 2 channels.
@ Filtering with quadrupled /octupled over sampling.
3 stage FIR filters interconnected in cascade (293rd).
® Filter characteristics
Ripple : within £ 0.00001dB (0 to 20kHz)
Attenuation : under — 120dB (24.1k to 150kHz)
® Serial 1,/0 data
Format : 2's complement MSB first (serial)
Word length : 16,/ 18bit
® Soft-muting function
e Deemphasis function (when quadrupled)

Absolute Maximum Ratings (Ta=25°C)

® Supply voltage Voo —-05 to +65 \"

® Input voltage Vi - 0.5 to Voo + 05 \Y

® Storage temperature Tstg —55 to + 150 T

o Allowable power dissipation Pp 500 mW (Ta=60°C)
Recommended Operating Conditions

@ Supply voltage Voo 4.75 to 5.256 \")

® Operating temperature Topr —10 to 60 T

¢ OSC frequency fx 120 to 185 MHz

88215 - ST
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Block Diagram

ELLTE)
4Ni(2
NiX(6

le- -~ (®) ourié /108

(®) TeSTY

e - — (&) ¥onv/12s
@ ~ ~ («)Mute

w220 INAING et ~ — =

[
HALIWT HILINTY
MOHIA0 MOTJHIAO
20v 20v
szxzz 82122
KdW Adw
Wy vy
oy
viva oy viva
l L
|
T
(S _ |

1
1

——ep [OJJUOD B BUI] [ | ¥ND Indu|
1

| S S Y W ¥ ! 'y Y

[ S H ! '

HE R 1 P

k &) D &)

—{&) 27 &

w § R 8 £ g 3

o 3 M

§2BeE B >

2oy
L)viva
o)xoe

Pin Configuration (Top View)
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Pin Description

No. Symbol /0 Description

1 TEST1 | Test pin; fixed at “L” level in usual operation.

2 | TEST2 | Test pin ; fixed at “L” level in usual operation.

3 | TEST3 | Teost pin ; fixed at “L” level in usual operation.

4 | MUTE I | Nullifies output to “0” value ; valid at “H".

5 | SOFT | ON,/OFF for soft muting ; muting at "H".

6 | INAF O | Outputs “H” when input,/output synchronization is off.
7 INIT | Resynchronization at rising edge of signal.

8 | Voo ~— | + Power supply (+5V).

9 | XIN | Master CLK input (f=384 fs).

10 | BCK | BCK input.

11 | DATA | Serial data input (complement of 2).

12 | LRCK | LRCK input.

13 [IN16,/18 | Specification of input data word length ; “H” ; 18 bits, “L”; 16 bits.
14 | DPOL | Inverts the polarity of input data.

15 |OUT16/18| | Specification of output data word length, "H” : 18 bits, “L”; 16 bits.
16 | TEST4 | Test pin; fixed at “H” level in usual operation.

17 Y /1S I Specification of output format; “H" : I°S, “L" : SONY.

18 | MODE2 | Specification of ADPT ; “H” : 8Fs, “L" : EMP. *

19 | LE/WS O | LE output (in SONY mode) /WS output (in 'S mods).
20 | DATAR O | RCH serial data output (complement of 2)

21 | GND —_

22 | GND -

23 | DATAL O | LCH serial data output (complement of 2)

24 | BCKO 0O | BCK output

25 | LRCKO O | LRCK output

26 | APT/WS O | APT output (in SONY mode) /WS output (in I’S mode).
27 | MODE1 | Specification of ADPT ; “H” : 8Fs, “L" : EMP. *

28 | ADPT | | ON/OFF for ADPT ; ON at "H".

* Note) MODE1 and MODE2. should have the same polarity.

Electrical Characteristics
DC characteristics

Item Symbol Condition Min. Typ. Max. Unit
“H” input voltage Vin 0.76Vop v
“L" input voltage ViL 0.24Vpp \

Input leak voltage L +5 A
YL |O =- 2mA (BCK) VDD - 0.5 V
H” output voltage Vox lo=- 1mA (Others) Voo — 0.5 v
- » o= 2mA (BCK) 0-4 V
L" output voltage Vou lo=1mA (Others) 0.4 v
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AC characteristics
Item Symbol Condition Min. Typ. Max. Unit
OSC frequency fx 12.0 16.9 185 MHz
Input BCK frequency fack 2.31 MHz
Input BCK pulse width twis DUTY:50+10% 100 ns
Input data set up time | tios 20 ns
Input data hold time tiDH 20 ns
Input LRCK set up time | tiLrs 50 ns
Input LRCK hold time tiLRH 50 ns
Output BCK pulse width | twos | X =16.9MHz 40 ns
SONY output mode
Output data set up time | toos 8Fs, BCK24 25 ns
; CL = 25pF
Output data hold time | tobH | BCKOCL = 50pF 25 ns
Output BCK pulse width | twos | X = 16.9MHz 60 ns
. ’S output mode
Output data set up time | tops 8Fs, 35 ns
B CL = 25pF
Output data hold time toDH BCKOCL = 50pF 35 ns
Output BCK pulse width | t fx = 18.5MHz 40
P P : wos SONY output mode ns
Output data set up time ! toos 8Fs, BCK24 20 ns
— CL = 25pF
Output data hold time | tooH | BckOCL = 50pF 20 ns
Output BCK pulse width | twos | fX=185MHz 60 ns
I?S output mode
Output data set up time | toos | 8Fs, 32 ns
, CL = 25pF
Output data hold time | tooH | gokOCL = 50pF 32 ns
Output signal CL = 25pF
rise/fall time R tF | BekocL = 50pF 30 ns

BCK

DATA

LRCK

BCKO

DATAL
DATAR

LRCKO
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Function
1. Conceptual block diagram
A conceptual block diagram of this LSl is shown in the following figure :

DPOL SOF T
O

-

8fs or
4fssEMP

N m SOFT FIRY

MODE 1 ADPT
MODE2

SOFT OUT (1fs) is output from DATA R only in I’s 4fs mode.

2. Selection of over-sampling mode
The following three modes are selectable via ADPT, MODE1 and MODE2 pins :
® 4fs mode
® 4fs + emphasis mode

e 8fs mode.
MODE e o
ADPT MODE2 H L
“H 8fs 4fs + emphasis
“€” 4fs 4fs

The time constant for emphasis takes values of t1=50 us and 12=15us at fs=44.1 kHz.

3. Soft muting

This function smoothly conducts muting and releases muting of data by turning ON,/OFF
the SOFT pin. ON/OFF switchover is not applicable within 30 ms.

4. Inputoutput synchronization circuit
1) Principle

In the synchronizing circuit, a window .for 10 clocks of the internal system clock (XIN,/2) is
provided to monitor as to whether or not the rising edge of LRCK (LRCK ) to be entered
is within this window. When LRCK { is outside the window upon turning on power, the
synchronizing circuit causes the internal processing to discontinue at timing of the window
center, and causes it to start upon appearance of the next LRCK f. This action ensures
synchronization between an external system and this LS.
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2) Resynchronization by INIT.

Even when the LRCK f is outside the window, synchronization may be off due to the mixture
of external noise if the LRCK f is located near an end of the window. To avoid this, it is
necessary to apply resynchronization without fall after turning on power. Resynchronizing action
is done at timing of rising of INIT and initializes the synchronizing circuit to locate the LRCK
§ at the window center. When synchronization is off, INAF output becomes on “H” level.

5. Muting
Muting is applied to data entered into the LSl when :
INIT: “L” and “0” data are entered.
Output data become “0” data when :
INIT: “L” or MUTE : “H".

6. Data polarity
The DPOL pin permits switchover between invert and non-invert of output data.
DPOL : “L” -+ non-invert
DPOL : “H” - invert.

7. Latch timing of input/output signals
1) Inputs INT6,718, DPOL, SOFT, MUTE, OUT16,718, SONY,1*S, ADPT, MODE1 and MODE2 :
These input signals are latched by an internal clock corresponding to LRCK.
2) Outputs LRCKO, BCKO, DATAL, DATAR, APT/WS and LE/WS:
These output signals are latched by an internal clock corresponding to BCKO.

8. Selection of output format
An output format for this LS! is selected as shown in the following table :

4fs 8fs
SONY mode, SONY mode, S mode SOt\{Y mode, SOh{Y mode, 1S mode
16-bit output | 18-bit output 16-bit output | 18-bit output
< Control pin > .
ADPT ON/OFF <« <« ON <« <«
MODE?1 4fs <« <« 8fs <« <«
MODE2 4fs + EMP <« <« 8fs <« <«
SONY. /1S SONY <« ’S SONY <« ’S
OUTT6,/18 16 18 Invalid 16 18 Invalid
< Qutput pin >
LRCKO 4LRCK <« <« 8LRCK < 4LRCK
BCKO 24 24 16 24 24 16
DATAL /DATA DATAL <« MIX DATA DATAL «— Composite DATA
DATAR./SMUTE DATAR <« S-MUTE DATAR €« Composite DATA
APT /WS APT <« wSs APT €« WS
LE/WS LE <« W3 LE <« WS
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/0 Timing Chart

(1) Input

LReK ( fs) |

BCK

DATA(16bit Mode)

DATA(18bit Mode) -

S — MUTE Output Y11\

(2) Output (SONY)

LRCKO (8fs) _ I 1 [ L
APT/WS | 1
LE/WS 1 I -1 —
BCKO TUyuyyyuuyuyyuuryyuyyyyyyUvyuvyuUyJyuUywyuuL
MS8 LS8
A et Mode) Y\ I8 €3 53 £33 03 62 13 £3 C3 (3 03 (5 £ 2 TR fan an G0 a0 o
DATAL 1 (1apit Mode) l \ M:a 2Y3]e s e 7Y 8Yo Jo itz 15)16 L7 qu: AR O O B0 U B &
DATAR /
(3) Output (1¥S)
LRCKO (8fs) ,l 1 N ]
APT/WS 1 [ 1 N
LE/WS i 1 | 1
BCKO
41s Mode tL CHY
DATAL YT leﬂ‘hxshXtTﬂ-oxnI'zYﬂumﬂ XX X r'rn‘mﬂ'x OO O OO U A
MSB
DATAR \ /'T_sz;xaxsxsxyT Ing]
8fs Mode Ls8 ms8 L LSB MS8 4 )
DATAL W‘zmmﬂwmmxxYﬁJIlXXijllx
LS8 MSB

Ms8 LS8 MS8
DATAR WMWWWlTXXXX] OOOCE0C

ANOS

d8rLLAXD
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Filter Characteristics
1) 4fs Mode (ADPT =L, MODE1 = MODE2 = H)

Frequency characteristics

0.004
@002
@
)
g 0.000
&
-0.002
-0004
0.0 50 10.0 15.0 20.0

Frequency (kHz)

Ripple characteristics

0.0001

Response (dB)
o

-0.0001
-~
0.0 50 10.0 15.0 200
Frequency (kHz)
Attenuation characteristics
)
2
g s00
2
3
&
~100.0
_ |  \
0.0

80.0 100.0 150.0 200.0

Frequency (kHz)

—393 —




SONY: | CXD11448P

2) 8fs Mode (ADPT = MODE1 = MODE2 = H)

Frequency characteristics

0.004
8 0.002]
=

0.000

T——
—
-0.002| \
0.004

0.0 8.0 10.0 13.0 20.0

Frequency (kHz)

Ripple characteristics

0.0002

0.0001

Response (dB)
]

«0.0002!

0.0 30 0.0 15.0 20.0

Frequency (kHz)

Attenuation characteristics

~
@
R
§ -30.0
100.0 | W |
11
1]
1 11 1
0.0 100.0 200.0 300.0 400.0

Frequency (kHz)
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Application Circuit

1) 4fs
SONY Mode
€9
&)
& LRCKO = o/
8cKo
4 DATAL -
>
s84fs 0 ; DATAR
-Bc ® (9
DSP | pata & o
LRCK 2 7 L o/a
) D
= X ‘l "
(Top View)
CXD1144BP
oo —J | 1 1 r
DATAL X Lt X L2 X
pataR X ”1 X R2 X
tirem L ] 1 1
art | | R R R |
I’S Mode
| .
Bexo
DATA l
fs
pex o L.
DSP DATA b/A
LRCK
L,

(Top View)
CXD1144BP

y— | I | I
pata _ Y o X m e TR T
ws | J L 1
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2) 8fs
SONY Mode
ncxo :F 0/A f— o
ocxo
2CX0 | N
DATAY
384fy AR/
bsp [ D Il >
| DATA L
LRCK & Y
®, )
D, D, L]
Vos
(Top View)
CXD1144BP
LRCKO W
DATAL Xt X YT Y w X
DATAR X w T m Y m X m )
LE(=LRCRO) L ] '_J L_J L__’ l._.
art [ Sy e N e A e
I’S Mode
—0
D/A
304fs
|peK
DSP DATA -
—Lack o/A
—— O
(Top View)
CXD1144BP

LRCKO ——d L |
oataL__ o (o wm X N m X
oATAR ___ X 2 X m e N
ws | I ] [ L
ws ]| { / i |
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SONY CXD1162P

Over Sampling Digital Filter LSI

Description | Package Outline Unit mm
The CXD1162P is a digital filter LSl with 22 pin DIP (plastic)
guadrupled sampling rate, developed for compact 5.
disc player. 223 'F 3 "
22 12 o 3 =
Features 5 g . {0 o
« 83 taps and 21 taps filters linked through — 3
cascade connections provide a guadrupled ! ' 5a 025
sampling digital filter. '
» Built-in filters for 2 channels correspond to L =
and R. é%
« A varity of functions, including soft muting. oS
« 83rd and 21st order filters have 2 modes of |
filter coefficients each, that enable the : ;
selection of the filter characteristics most E
suitable for usage.
DIP-22P-101
Function
« Built-in filters for 2 channels
« Filtering with a quadrupled sampling rate
« 2-stage FIR filters interconnected in cascade
(83 tapst+21 taps)
« Soft-muting function
« Independent linear interpolation for either L or
R, up to 8 words.
« 2 modes of coefficients provided for both 83
taps and 21 taps (See the Filter Characteristics)
« Input/Output format ,
Input: 2's complement MSB first (serial)
Output: 2's complement MSB first (serial)
Structure
Silicon gate CMOS IC
Absolute Maximum Ratings (Ta=—20 to +75°C)
» Supply voltage Voo —0.5 to +6.5 -V
« Input voltage Vi -0.5 to Voo+0.5 \Y
. Allowable power dissipation Pp 550 mW (Ta=75°C)
. Storage temperature Tstg —55 to+150 °C

Recommended Operating Conditions

« Supply voltage VbD 45 to 5.5 \
. Operating temperature Topr —20 to +75 °c
» OSC frequency fx 10 to 20 MHz

70922-ST |
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Block Diagram

ROM 2 (¥

ROM 1 2/

SOFT (&R—

ROM

S-MUTE

MUTE

57)

D1,D2,D3

3,4,5

LRO

Muttiplier
&
Adder

Y
Pp——S
1

~) APTR

RAM

J a
I W) DATA
»

DPOL

13,

10)

C2PO

7

LRCK

BCK

9

Timing
Generator

(8:1912.29)

T )
XIN @)

VDo
Vss

x ouT (@)
sck ()
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Pin Configuration and Description (Top View)

22 21 20 19 18 17 16 15 14 13 12

HinnnRnennnE

’

B |
No.| Symbol | /O Description
1 LRO O | LRCK output (4fs)
2 APTR O | Aperture clock for R aperture
3 D1 O | BCK output (4fs)
4 D2 O | DATA output (4fs)
5 D3 O [WCK output
6 VoD ~ | Positive supply (+5V)
7 LRCK I | LRCK input
8 DATA I {16 bit 2 serial data input 2’scomplement
9 BCK | | BCK input

10| C2PO I | Error flag input

11 INIT | {Power on reset input. Active at “L”

12 Vss — [ Negative supply (OV)

13 DPOL | |Reveses input data polarity

14 | ROM1 I | ROM switching for 83rd order{See the Filter Characteristics]
15| ROM2 | | ROM switching for 21st order (See the Filter Characteristics|
16 Vob — | Positive supply (+5V)

17 SCK O |System clock output for external IC (384fs)

18 | XOUT O [Output of crystal oscillation cirucit (384fs)

19 XIN I |Input of crystal oscillation circuit (384fs)

20 Vss | | Negative supply (OV)

21 SOFT I | Soft muting ON/OFF switch. On at “H" level

22 | MUTE I |"H" level
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Electrical Characteristics
DC characteristics

Voo=4.5 to 5.5V,

Ta=—20 to +75°C

No. Item Symbol Condition Min. | Typ.| Max. [Unit
19 XIN Input leak current v | Vi=Vop/OV - - +20 MA
“H” input voltage [ - 0.76Vop| — - v
“L” input voltage Viu - - — 10.24Vop
All inputs
Input leak current It | Vi=Vop/OV - - +5 MA
Input capacity CiN - - 4 6 PF
1 LRO g _ _
H” output voltage VoH |[lo=—4 mA Vob—0.5
2 APTR 4 D1 \%
4 D2 5 D3 “L”’ output voltage VoL |lo=4 mA - - 04
“H" output voltage Vo |lo=—5 mA Vob—1.0f — -
17 SCK \Y%
"L output voltage VoL |[lo=5 mA - - 1.0
. Unload Vi=Vbp/0V/
Current consumption Ipp fx=16.93 MHz 40 mA
AC characteristics Vop=4.5 to 5.5V, Ta=—20 to +75°C
Item Symbol Condition Min. Typ. Max. Unit
Oscillating frequency fx t - 16.9344| 20.0 MHz
Input BCK frequency feck - - 3.5 MHz
Input BCK pulse width twis 100 - - ns
Input data set-up time tips 20 - — ns
Input data hold time tiDH 20 - - ns
Input LRCK set-up time tiLRs 50 - - ns
Input LRCK hold time tiLRH 50 - - ns
Output BCK pulse width | twos 45 - - ns
Output data set-up time tops 23:223344 MH:z 30 - - ns
Output data hold time toDH 40 - - ns

AC characteristics
BCK

DATA

B

tWIB ——y
—— twie g

C2PO

X

Prioe]
~

LRCK

k—— tiLs Thuu —

Dy
{BCK')

D2

N

twoe
50%
Je—— twoe
foom ftoos

)Lms

(DATA')

LRCK’
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Description of Functions

1. Soft muting
Mutes or de-mutes output data within approximately 46 mS (2048/fs).

OUTPUT —4

MUTE

—

Fig. 1

2. Muting
When MUTE goes high or INIT goes low, the output is muted.

3. Data polarity
Allows switching between inversion and non-inversion of output data.
When DPOL level is ““H”, the output data is inversed with respect to the input data.

4. Interpolation
Error in an input data block consisting of up to eight consecutive data units can be linearly

interpolated by two correct data units, namely, the one preceding the erroneous block and the other
following it. (This is done separately for L and R.). For errors of more than eight consecutive input
data units, only the last eight data are linearly corrected, and all preceding data units are

maintained without correction.

O : Data when C2PO="L"

@ : Data after interpolation *

Preceding value
je- holding Linear inter i I

c2pP0 ———-—J L——-——-—

(Error flaﬂ)
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5. Input and output

1) Input
The changeover point of MSB first serial data {fs) of 2's complement represents the switching
of LRCK of this data string, only the data of the last 16-bit clock (BCK) are valid.
When INIT="L" (resetting), the input data are invalid and the input is equivalent to ALL “0".

2) Output v _ ‘
MSB first serial data (4fs) of 2's complement clock pulses such as LRO and BCK are output only
when resetting is canceled (INfT="H") and MUTE="L". Otherwise, muting remains effective.

Filter Characteristics

CXD1162P
ouTt
INPUT . PUT Analog output
st f i
——— s: ier 1 [2ndfier 1 J | oA Analog filter
fs taps 2s 21 taps afs

Input spectrum

Characteristics of 1st filter

&\\ \N& N
o] fs 2fs

3fs afs

Characteristics of 2nd filter

\\\ NN e N

o s 2fs 3ts 4afs

Characteristics of analog filter
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1/0 Timing Chart

INPUT

OUTPUT

c2rP0 X X 1

DATA OO0 OOCOCOO0COOoO0X OOOCOOOOCO0O000M

BCK iU vy iU iy iU iUy U U U U U U U U UL m2amkz
| LRCK - 1 L J— R J

LRO -1 e — . 1 I I lLmeskm
B LRO r T ! R [ 176.4Knz

APTR —— [

It oehinhhhhhhphhhhhhhhhahbhhhphnhbhhhhhhhhhhhhhhihh i iyl l gt 17

S|
I D2 (DATA) YOOOCO0 WD 0000606 DEEDSCH MRS ERERENE NS . e .
D3 (WCK) ———— [ 1 I 1 352.8Knz

dz9t1Laxd
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SONY:

Combined Filter Characteristics (1st filter+2nd filter)

1) ROM1="H"

Stop band attenuation: 80 dB Min. {over 25.7 kHz)

Pass band ripple: 0.001

dB Max.

s Ly [RowerM |
eo o I S A I
oo o
so o Ly L

Response {dB)
5
[
I
I
|
l
l__
|
|
Il_ [
|
!
|
i
|
l
l
i
|
|
I

S R N R
L -

A A}L 1 A /\I ; \—7

2) ROMI="L"

40 60 80 100

f (kHz)

Stop band attenuation: 60 dB Min. (24.1 kHz): 65 dB Min.

Pass band ripple: 0.004

dB Max.

Response (dB)
1
&
I
|
l
|
|

f (kHz)
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SONYs

Filter Characteristics-1
1st Filter+(83 taps ROM1="H")

10 I
° t
-0 b———_——— ll— _____
-20 b—————— f._ _____
g wf
o 1
S N
« |
-60 f———o——— F—————
-70 —————— -}— —————
Ve R ?_ _____
00 1
[+] 10 20 30 40 50
f {(kHz)
Filter frequency characteristics
0. 004 ' | I l
0. 000 t } } +
-0.004 pr lL _____ _!l ______ {_ _____ _ll ——————
-0. 008 M —‘r—4—-\ -.f ) A—_f. ______
g ooz e b —— e [
-
%—u 016 pmom—e——— e pr—— e ————
8 -0.020 fr—m———— jl-— ————— —IL ——————— !'——-——-—— —% ——————
€ oo -t -t ———
-0.028 fmm———— lL _____ Jx ______ %_____ —ll ——————
-0.032 p————— —— e e — — —————tt—_—
~0. 036 l l l L

25
f (kHz)}

Pass band ripple characteristics
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Filter Characteristics-2
1st Filter (83 taps ROM1="L")

Response (dB)

Response (dB)

0. 004

0. 000
-0. 004
-0. 008
-0. 012
-0. 018
-0. 020
-0. 024
-0. 028
-0. 032
~-0. 036

f (kHz)

f (kHz)

Pass band ripple characteristics

— 406 —



CXD1162P SONYs

Filter Characteristics-3
2nd filter (21 taps, ROM2="H")
» Pass band flat (without frequency characteristics compensation)

10 |
o] \
L L S
o b
| |
s P B SR N
R L N 1
3 | I f I
a -0 b———— —— ~+———— BK_____
] R
% [————— f———— e S
PR I L A L A _
| | | |
% = A—————= I I 2 N
. | 1 | ~ /\
[ 20 40 60 80 100
f (kHz)
Filter frequency characteristics
-0. 200 | I | |
-0. 208 |——— o — +—— —+ +~ —+ S—
-0. 208 |-————— JI— _____ JI __lL ll —_—
-0. 212 }———m—— +————— —+— + —+ ——
e e e e TR R
g -0. 220 } ¢ e T e
% -0. 224 L
« |
-0. 228 1_
-0. 232
-0. 236
-0. 240
o S5 10 15 20 25
 (kHz)

Pass band ripple characteristics
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Filter Characteristics-4
2nd filter (21 taps, ROM2="L")

+ Pass band frequency characteristics (compensation of aperture effect and analog 3rd order Bessel

filter characteristics)

10
o
VS
20 b
o
= -30 —————
2
5 40 [——————
g
& -50 [——————
-0 b ———
JR
PO
-90
0
f (kHz)
Filter frequency characteristics
~-2. 180 | |
-2 184 J—-————— 1— ————— —f. ______
-2.188 —————— %— ————— -{- ______
-2182 ——m—— — 1—— ————— _!. ______
g -2 196 fm—m——— { e
g -2.200 f——— f———— “+——
¢ 2204 [—————— L A
o | [
-2, 208 fm———— — — 44—
-2212 e — . — — 1|_ ————— _|L ——————
-2. 216 f—— e — ——— 4
-2. 220 l l
0 5 10 15 20

f (kHz)

Pass band ripple characteristics *

2s

(Excluding frequency characteristics compensation)
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Over Sampling Digital Filter LSI

Description Package Outline Unit: mm
CXD124_48 is a digital filter LSI with 4-t|mgs/8-tlmes 40 pin SDIP (Plastic)
over sampling rate, developed for compact disc player.
Features 'é
¢ Built-in 4-times/8-times sampling digital filter for 2 2
channels. v
* Ripple within 0.00001dB g 0'015°
o Attenuation within -100dB(24.1k ). b
¢ Noise shaping, Attenuator  H
» Soft muting, de-emphasis and a wide variety of built-in 32780
functions.
Application 23
Compact disc player =
Structure
Silicon gate CMOS IC
SDIP-40P-121
Absolute Maximum Ratings (Ta=25°C)
* Supply voltage Voo -05 to +6.5 Vv
¢ Input voltage Vi -05 to Voo+05 V
 Storage temperature Tstg -55 to +150 °C
o Allowable power dissipation  Pp 500 mW (Ta=60°C)
Recommended Operating Conditions
¢ Supply voltage Voo 475 to 525 \
¢ Operating temperature Topr -10 to +60 °C
¢ OSC frequency fx 120 to 185 MHz
81114-YA

— 409 —




SONY.

CXD12448

Block Diagram

APT/WS
BCKO

X IN(®—+{ TIMING|

COEF
ROM

MPY

°"”€3*"aacu

INPUT

DATA
RAM

-

DATA
BCK

Pin Configuration (Top View)

;

DATAL
DATAR

LRCKO
LE/WS

e~ 29 OUT 16718
(©) SONY/ 125

LRCK(®)

eno. [T
TEsT1 (2]
ATT - [3]
SHIFT [4]
CateH (5]
soFT (€]
wit 7]
nc.  [8]
xin  [o]
Voo @
Voo E
sck  [12]
oaTA [i3]
Lrek (19
opoL [i5]
INAF  [16]
LFs  [17]
Sonv/e s [1g]
nc  [ig]
TeST2 [20]
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OFST
OPOL

TESTS
TEST7
TEST6
TESTS
EMP
NS
APT/WS
BCKO
DATAL
GND
GND
DATAR
LRCKO

] LE/WS

OUTi6 /18
OFST
OPOL
MUTE
TEST4
TEST3
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Pin Description

No. Symbol l0] Description
1 GND —
2 TEST1 | Test pin (Normally fixed to “L” level)
3 ATT 1 Attenuate data input
4 SHIFT | Attenuate data shift clock input
5 LATCH | Attenuate data latch clock input
6 SOFT | Soft muting ON/OFF active at “H".
7 INIT | Synchronous again with the rising edge of this signal.
8 NC
9 XIN 1 Master CLK input (f=384 Fs)
10, 11 Vop — Supply (+5V)
12 BCK | BCK input
13 DATA | Serial data input (2's complement)
14 LRCK | LRCK input
15 DPOL | Output data polarity “L” : non inversion “H” : inversion.
16 INAF o} When |/O sync is missed “H” is output.
17 LFS | 4Fs mode ON/OFF available at “H” only during 12S.
18 SONY/IPS | Output format specified at “L”: Sony, at “H: IS
19 NC |
20 to 22 TEST2to 4 l Test pin (Normally fixed to ‘L’ level)
23 MUTE | Turns output to 0 or offset value. Active at ‘H'. -
24 DPOL | Oftset polarity ‘L’: (-) ‘H': (+)
25 OFST | Offset ON/OFF Active at ‘H’
26 ouT16/18 l Output data word length specified at ‘L’: 16 bit at ‘H’: 18 bit
27 LE/WS (o] LE output (Sony format)/WS output (I2S format)
28 LRCKO (o} LRCKO output
29 DATAR (0] Rch serial data output (2's complement)
30, 31 GND —
32 DATAL (0] Lch serial data output (2's complement)
33 BCKO (o} BCKO output
34 APT/WS (0] APT output (Sony format)/WS output (12S format)
35 NS | Noise shaping ON/OFF Active at ‘H’
36 EMP | Deemphasis ON/OFF Active at ‘H'
37 to 40 TEST 5108 | Test pin (Normally fixed to ‘L’ level)
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Electrical Characteristics
DC characteristics

ltem Symbol Conditions Min. Typ. Max. Unit
‘H' input voltage (Except Shift, Latch) ViH — 0.76 Voo \
‘H’ input voltage (Shift, Latch) '
‘L’ input voltage (Except Shift, Latch) ViL —_ ' 0.24 Vop A
‘L’ input voltage (Shift, Latch) ‘ ]
Input leak voltage I — 5 uA
‘H output voltage VoH lo=-2mA Voo-0.5 \
‘L’ output voltage Vo lo= 2mA 04 \"
AC characteristics
ltem Symbol Conditions Min. Typ. Min. Unit
OSC frequency Fx 12.0 16.9 18.5 MHz
Input BCK frequency Fecx 2.31 MHz
Input BCK pulse width twie Defined at Duty | 407 50 60 %
Input data set up time tios 20 ns
Input data hold time tioH ‘ 20 ) ns
Input LRCK set up time tiRs ' 50 , ns
[ Input LRCK hold time fiLRH 50 ns
Output BCK pulse width twos Fx=16.9MHz 40 . ns
Output data set up time toos ;c:n;y Boé’:(p;; mode 25 - ns
Output data hold time tooH | CL=50pF : 25 ns
Output BCK pulse width twos Fx=16.9MHz 60 ns
Output data set up time tops g§3_°“tpm mode 35 ns
Output data hold time tooH CL=50pF 35 ns
Output BCK pulse width twos Fx=18.5MHz 40 ns
Output data set up time tops gg;\.y ;g:(p;‘: mode 20 ns
Output data hold time tooH CL=50pF 20 ) ns
Output BCK pulse width twos Fx=16.9MHz 60 ] ns
Output data set up time tobs I;gs.output mode 32 ns
Output data hold time tobH CL=50pF 32 ns
Output signal  Rise/Fall time tr, tF | CL=50pF 30 ns

Note) Duty defined at 1/2 VDD, see the Timing Chart.
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CXD1244S
Timing Chart
o Input
twis
o< T\ forz ) —
/ twis
tios  tiow
DATA }{V,,,/g l
tiLru tirs L
LRCK Yoz
¢ Output
twoe
ﬁr—# tr —ile— -
BCKO  VooxO. F !_ | ['_———'
VooxO,1 } N Voo/2 twos \
toos toon toos
DATAO é Voo/2 (
LRCKO  Vio/2
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twisr
SHIFT / \ /
£ Voo/2 A y
twisF
lh‘sA tian | tias
ATT
Voo/2
fias | fwiLa |
LATCH
Voo/2
ltem Symbol Conditions Min. Typ. Max. | Unit
Shift pulse width TwisF 600 ns
ATT set up time Tias 300 ns
ATT hold time TiaH 600 ns
Latch pulse width TwiLA 400 ns
Latch set up time TiLas 500 ns
Schmitt input characteristics (SHIFT, LATCH)
Min. Typ. Max. Unit
Ve 0.54xVop 3.0 0.76xVop Vv
Vi 0.24xVop 20 0.43xVoo \
HYST 0.52 1.0 v
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Functions
Conceptual block diagram
An outiine block diagram of this LSI is shown below.

DPOL NS OFST
. S T
l ! ! ' H H ;
t : ¥
INO—DPOL}— FIR1 l FIR2 g FIR3 OFST—-<$OUT
L4 ) )
' J | o '
IR P! I
! P I
! 1 i
—O- S
EMP SOFT ATT LFS

1. Noise shaping

For respective outputs FIR 1 to 3, liR, SOFT/ATT figures are usually rounded off. However, by
turning NS to “H” noise shaping can he applied.
NS register is cleared when INIT is at “L” or NS at “L".

2. Soft muting
By turning SOFT to “H"/"L", data can be smoothly muted or demuted.

Output amplitude

4
1.0

! |

1
! l
: 1
i
t 1

0 : . 45 . i !

O bl
| T i : T |

|

§% T=256/FS (S}
SOF T ————

3. Digital attenuator
Can attenuate output data by means of transfer data from an external microcomputer.
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1) Command and Audio output

2)

Attenuate data is in 12 bit and can be set in 1024 steps.
The relationship between command and output is shown in the chart below.

Attenuate data Audio output
400 (H) 0 dB
3FF (H) -0.0085 dB
3FE (H) -0.017 dB
001 (H) -60.206 dB
000 (H) —o0

The attenuate value from 001 (H) to 3FF (H) can be obtained through the following formula.

Input data
_— dB

ATT=20log [
024

Example: Attenuate data for 3FA (H)

1018

] dB=-0.051 dB
024

ATT=20log [

Attenuator. operation

Suppose that there are pieces of attenuator data ATT1, ATT2 and ATT3 and that
ATT1>ATT3> ATT2 and that the place of attenuator data ATT1 is transferred first and ATT2
transferred next. If ATT2 is transferred before. The value of ATT2 is reached (during the state
of A in Fig.1),the attenuation directly approaches the value of ATT2. If ATT3 is transferred
before the value of ATT2 is reached (during the state of B or C in Fig.1), the attenuation is
carried on from the value at the time (B or C) to approach the value of ATT3. Transition from
one piece of attenuator data to another is the same as in the case of softmuting.

1.0(0d8)

Fig.1 Transition from one attenuator value to another
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3) Input data timing
Attenuate function can be activated by means of ATT, Shift and Latch.
Transfer format is indicated as follows.

| 12bit o
| !

Lse 11 10 9 8 7 6 5 4 3 2 MSB

LATCH

(1) ATT data is a 12 bit word length and LSB first transfer ATT data is available 000(H) to
400(H).

(2) When Latch is at “L”, ATT cannot be transferred.

(3) With INIT at {, 400 (H) is set as ATT data.

ATT

400 (H)

00O0(H)

POWER ON
SOFT

¢ The transition from ATT1 to ATT2 takes place in soft muting operation.
e During attenuate operation SOFT is set to either ON or OFF, it turns back to the original ATT data.
e When ATT data =400 (H) Noise shaping is not applied regardless of NS ON or OFF.

When ATT data =400 (H) Noise shaping is applied regardless of NS ON or OFF.

4. Digital deemphasis
By turning EMP to “H", deemphasis can be applied by means of IIR filter.
Time constant of de-emphasis are 11=50us and 12=15us at fs-44.1kHz.
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5. Offset
Offset can be applied to the output data by means of OFST and OPOL.
Pos/Neg selection of the offset value is possible as indicated in the following chart.

OFST | OPOL | OUT 76/18 Offset value
L X L 0000 (H)
L X H 00000 (H)
H H L 02AA (H)
H H H 02AA8 (H)
H L L FD55 (H)
H L H FD554 (H)
6. Muting

By turning MUTE to “H” or INIT to “L”, the output can be muted. Then, the offset value set at
the offset is output. When INIT is at “L”, O data is input to this LSI.

7. Data polarity
Inversion and non inversion of the output data can be selected by means of DPOL.
When DPOL is at “H”, non inversion.
when DPOL is at “L”, inversion.

8. 1O synchronizing circuit

1) Principle
A window featuring 10 internal system clocks (XIN/2) is set. The sync circuit observes whether

the rising edge (LRCK f) of LRCK that is input, has entered the window or not. When the power
supply is turned on, should LRCK{ be out of the window the sync circuit stops the internal
processing in timing with the center of the window. Synchronously with the appearance of the next
LRCK{ the processing is started. Through this operation synchronization between the exterior
system and this LSl is established.

2) Resynchronization by means of INIT

Even when LRCK{ is inside the window but located close to one of the 2 edges of the
window, the sync may miss with the mingling of external noise or other Re sync operation. To
this effect it is necessary to apply resync, without fault, after supply is turned on. ReSync
operation is executed with the INIT f timing. Sync. circuit is initialized and LRCK is located in the
center of the window.
Moreover, when the sync falls out of the window, INAF output turns to “H" level.

3) Non synchronous MUTE
When INAF is at H, 0 data is output regardiess of offset ON/OFF.

— 418 —



CXD1244S
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9. Output format
The output format of this LSI can be selected as shown in the chart below.

8Fs 4Fs

SONY 1S 12S
(Control pin)
SONY/I2S €@ H «
LEFS _ no effect v ‘H
OuUT16/18 At will no effect «
(Output pin) 8LRCK 4LRCK «
LRCKO 24BCK 16BCK “
BCKO DATAL }Staggered MIX data
DATAL DATAR DATA v
DATAR APT WS «
APT/WS
LE/WS LE WS —

10. /O signal latch timing

1)

2)

Input

DPOL, SOFT, MUTE, OFST, OPOL, INIT, SONY/I2S, LFS, OUT16/18, NS, EMP

The above indicated input signals are latched by means of internal clocks equivalent to LRCK.

Output

LRCKO, DATAL, DATAR, APT.WS, LE/WS
The above mdlcated output signals are latched by means of internal clocks equivalent to BCKO.
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/O Timing Chart

Input

LRCK
BCK
DATA

Output
( SONY)
LRCK

APT/WS
LE/WS
BCK

DATA & } cisbit Mode) X\

DATA & } crsbit Mode)
Output (I’S)

(12s)

LRCK

APT/WS

LE/WS

BCK
O Mode

DATA R
Do et

DATA R

Frequency

—_ L 1 L 4K

T U U U U U U T U U U I UV TU U U UL 202
' 0 000000000

— L J L
L J

] ] 1 —

JERERRpi R EpRpipRpEpipugipRppnupnpipRpupipupipipipipupipugipugipagipipipins

NSB LSB

A ) 60 6D &b

5363 6300 03 6 0 63 0 0 0 O 0 63 0 0 ) [OOEO0C

— L J | —

1 I ] I

- l T R
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8.4M
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Filter characteristics (for 4Fs) Filter characteristics (for 8Fs)
Frequency characteristics Frequency characteristics
-0.1990 - -0.1990
|
& -0.1995 @ -0.1995
= =
2 2
% -0.2000 g -0.2000
© -0.2005 &g -0.2005
-0.2010 -0.2010
0.0 5.0 10.0 15.0 20.0 0.0 50 100 15.0 20.0
Frequency (KHz) Frequency (KHz)
Ripple characteristics Ripple characteristics
0.0002 0.0002
— 0. & 0.0001
8 0.0001 )
~ [
8  0.0000 § 0.0000 S
2 2
c% ~-0.0001 & -0.0001
-0.0002 - -0.0002
0.0 5.0 10.0 15.0 20.0 0.0 5.0 10.0 15.0 20.0
Frequency (KHz) ) Frequency (KHz)
Attenuate Attenuate
_ 0.0 0.0
& —~
< [ g
2 500 2 -500
2 &
3 @
c . &
-100.0 -100.0
P nnn ala AAA Aakd, N l i A A i .A NY.
0.0 441 88.2 132.3 176.4 0.0 88.2 176.4 264.6 352.8
Frequency (KHz) Frequency (KHz)
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Over Sampling Digital Filter LSI

Description Package Outline Unit: mm
CXD2550P is a digital filter LS| with 4-times/8- " .
times over sampling rate, developed for compact disc 18pin DIP (Plastic)
player. o
225103 § o 2\;’
Features o'y
¢ Provide a 4-times/8-times sampling digital filter. ~le f
* Filter characteristics 0t015°
ripple within 0.05dB Frooooor i
attenuation below -40dB 254%025]

o De-emphasis function
¢ Attenuate function (Built-in 1st noise shaping)
¢ /O Format
Input:  2's complement MSB first (serial)
Output: 2's complement MSB first (serial)
(16 bit slot, 18 bit siot selection possible)

0.3MIN
5,1MAX

Application
Compact disc player
DIP-18P-101
Structure
Silicon gate CMOS IC
Block Diagram
ATCH
LT ® [ LATCH ] f LATC J
SHIFT () ATTENUATOR
ATT
?
voo (5)
Coefficient
ROM RAM
for 43rd FIR
A
T — T MPY
! c
M g——’ H
xour (3) y!]
xn (@) G
RAM for 3rd FIR
SLOT (19) ‘E; —
81s/afs N
&
it (® A
et g RAM for IR
R
S——=P
| l
13 {6y 1,0,0
o q4 v X
58 g & R8%
- o o
81014-YA
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Absolute Maximun Ratings (Ta=-20 to +75°C) Pin Configuration (Top View)
¢ Supply voltage Voo -0.5 to +6.5 \
¢ Input voltage Vi -0.5 to Voo +0.5 \'
¢ Storage temperature Tstg -55 to +150 °C
« Allowable power dissipation Po 500 mW (Ta=75°C) "= ~ peisLoT
81s/47s 2] 7] LrCKO
Recommended Operating Conditions
 Supply voltage Voo 45 1055 \ xout 3] 16} DATAL
¢ Operating temperature Topr ~20 to +75 °C
* OSC frequency fx 10 to 20 MHz xIN[3] islpaTaR
(duty 50 £10%)
VWE [13] vss (GND)
sk €] i3lacko
DATAE [i2] ATT
LRCK [3] WSHIFT
iNT (3 o] LaTCH
Pin Description ,
No. Symbol | VO ‘ Description
1 TEST | Test pin. For normal usage, fixed to ‘L’
2 8fs/Afs | FIR 3 selection, at ‘H’ 8fs at ‘L’ 4fs
3 X ouT (0] Master clock output (f=384fs)
4 X IN | Master clock input (f=384fs)
5 Voo — + Supply (5V)
6 BCK | BCK input .
7 DATA | Serial data input (2's complement)
8 LRCK 1 LRCK input )
9 INIT | Resync with the rise of this signal
10 LATCH | Latch CLK input )
11 SHIFT 1 Shift CLK input
12 ATT | Attenuate data input
13 BCKO o) BCK output
14 | Vss (GND) — | - Supply (0V)
15 DATAR (0] At 4fs: WCK output
At 8fs: RCH serial data output (2's complement)
16 DATAL (o] At 4fs: LCH, RCH Time-shared serial data output (2's
" complement)
At 8fs: LCH serial data output (2's complement)
17 LRCKO (o] LRCK output -
18 SLOT | Output slot selection
at ‘H’ 18 bit siot
at ‘L' 16 bit slot

*Note) TEST, 8fs/4fs, SLOT pins: Pull down
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Electrical characteristics
DC characteristics

VDD=4.5t0 5.5 V, Ta=-20 to +75°C

No. ltem Symbol Condition Min. Typ. Max. Unit
All inputs except | oyt capacitance (oY — 3 5 pF
4 XIN.
1, 2,6, 7, 8, 9, | 'H input voltage ViN 0.76Voo| — — v
10, 11, 12, 18 ‘L’ input voltage Vi — —— [0.24VoD
?’1 7’128' 9, 10, Input leak current 1 hik Vi=Vbo/ov -5 — 5 uA
2 18 Pull down resistance Rep 7.5 15 30 KQ
1, 2 )
‘L’ input leak current i Vi=ov — — 5 A
[
4 Input leak current 2 Iz Vi=Vbo/ov -20 - 20
‘H’ output voltage Vo lo=—4mA Vob-0.5{ — —
13, 15, 16 ,17 v
‘L’ output voltage VoL Ip=4mA -_ B 0.4
No load
Consumption current b Vi=Vop/ov _ —_ 40 mA
fx=16.9344MHz

AC characteristics

VDD=4.51t0 5.5V, Ta=-20 to +75°C

Item Symbol Condition Min. Typ. Max. Unit
Oscillation frequency fx 10 16.9344| 20 MHz
Input BCK frequency fack — — 4.0
Input BCK pulse width twis 100 - —_
Input data set up time tios 20 b _—
Input data hold time tioH 20 — —
Input LRCK set up time tiLrs 50 - i
Input LRCK hold time tiLRH 50 - —
Output BCKO pulse width twos 8fs 40 —_— i ns
Output data set up time toos | fx=16.9344MHz | 25 — —
Output data hold time tooH Cl=50pF 25 — —_—
Program input base time ter 250 — —
Latch input pulse width twit x=16.9344MHz 500 —_ ] —
Rise time (SHIFT, LATCH) tr — —_ 200
Fall ime (SHIFT, LATCH) 1 — S 200
Set up time (ATT) tseT 500 —_ —_— ns
Hold time (ATT) tHoLD 500 i —
Interval (ATT) tINT 1000 B —
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Timing Chart
Audio input
twig twig
BCK \ 7— -Z 50%
tios tiDH
tiLRS HLRH
LRCK }(
Audio output twos twos ]
BCKO \ 7Z % Jz
| tobs {oDH |
(DATAL
DATAR
LRCKO

Program input

ATT MSB }{ }SB
1
tsET tHOLD
SHIFT 4 90% S0%
10% 10%.
178 - o o tiNT
tf PR
r . l' I
90%
LATCH
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Functions

1. Soft muting
The soft mute function mutes or demutes output data on the basis of a muting time of 1024/fs
(fs=44.1kHz on CD).

2. Digital attenuator
The data trasferred from an external attenuator may be used to attenuate the output data. The ATT
data comprises 8 bits. The D7 is the digital de-emphasis control bit, whereas the D6 through DO
constitute attenuator data.

1) Command and audio output
The attenuator data is in 7 bits, allowing selection of 127 different settings. The relation between
a command and output is shown in the following table.

Attenuator data .

Dé to Do Audio output
7F(H) 0 dB
7E(H) -0.13 dB

| I
01(H) -42.144 dB
00(H) —o0

An attenuator value between 01(H) and 7E(H) can be given by the following equation.

ATT=20 log [ 1Bt data | g

Example)Suppose that the attenuator data is 7A.

122

28 ] dB=-0.417dB

ATT=20 log [

3. /0 synchronizing circuit
1) Theory of operation

The synchronizing cuircuit opens a window for six internal system clocks, CK2(fx/4) to monitor
whether the differentiated signal of the rise of LRCK (LRCK {) that may be input exists in it. If
the LRCK is out of the window when the power supply is turned on, the synchronizing circuit
holds the CK2 at the time it is in the center of the window, and lets it start as soon as the next
LRCK { arrives. This operation synchronizes an external system and this IC and lines up the
phases of serial input data.

2) Resynchronization by INIT
If the LRCK{ is in the window when the power supply is turned ON, a fluctuation of LRCK
could cause desynchronization during operation of the IC (particularly when it is either end of the
window).
For this reason, resynchronization must always be achieved after the power supply has been
turned ON. The operation for resynchronization is performed at the time the INIT rises. The
operation initializes the synchronizing circuit to cause a temporary desynchronization and then
achieves resynchronization, there by positioning the LRCK{ in the center of the window.
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4. Attenuator operation
Suppose that there are pieces of attenuator data ATT1, ATT2 and ATT3 and that ATT1> ATT3>
ATT2 and that the piece of attenuator data ATT1 is transferred first and ATT2 transferred next. if
ATT2 is transferred before the value of ATT1 is reached (during the state of A in Fig.1), the
attenuation directly approaches the value of ATT2. If ATT3 is transferred before the value of ATT2
is reached (during the state of B or C in Fig.1) ,the attenuation is carried on from the value at the
time( B or C) to approach the value of ATT3. Transition from one piece of attenuator data to
another is the same as in the case of soft muting.

1.0(0dB)

Fig.1 Transition from one attenuator value to another

5. Input data timing
LSB MSB
D7

att KooXor {ozXps)oa)ps Xoe)
saer | PP LS

LATCH U_

Fig.2 Timing of ATT, SHIFT and LATCH

1) The ATT data is LSB first.
2) About the ATT data
D7 Digital de-emphasis control bit
H: De-emphasis ON
L: De-emphasis OFF
Note that the time constants of emphasis are t1=50us and 12=15us at fs=44.1kHz
Do to De: Attenuator data :

6. INIT pin
After INIT { , the counters and registers for the attenuators in the IC are reset to all Os(muted state).
After INIT{ , therefore, a proper value(7F(H) (Full scale) for example) should be trasferred from the
microcomputer to the ATT pins.
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170 Timing
<input>
DATA E0.0.0, SR 0.6 0 0 0.0.0.0.0.0.0.0.0.0.0, M) 6 © 0.0.0.0.0,0.0.0.,.50.0,0,0
8CK U U U U U U s U Ui Ui Ui innnn
LRCK | L l R
e T=1/fs .l
<4fs mode output> s 8
DATAL BRBE 0.0.0.06000000080.60 00.6.000000000E000,
at 16 bit slot
DATA DO 1006000000000 OO0, 1006000000000 506000,
at 18 bit siot S8 LS8
e - 1
{WCKO)
£ 2 S oo, B eeeeereeereeeser e "
BCKO U U LU Uy U U U Ut U U U LU LU L UL U LU ULUnn
LRCKO | ] L ] R ]
[ T=1/4fs .
<8fs mode output> e 5
DATAL BRE® 00600000000 5060 ID00006000000000E0,
at 16 bit slot
at 18 bit siot BEEE ¥0.0000000E0EEDECT D.0.6.0.000.0000080ECHCT
MSB 158
DATAR BOE0 D0.000600.000008LE0 D00.000000000E000,
at 16 bit slot
at 18 bit siot DEEEE 02500000000 ETDELTT) ID.0.6.0.6.00.00.0.06006 0
2B eeerreereeiens B eeereeeerereeeneeneeenenenas "
BCKO iiinnnnhpiiidinhhnngiggihnnhnhippdimnninnnnnnigsdng
LRCKO

. - o L T
e

e T=1/8fs ol
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Operation at power ON/OFF

voo _/

ON
INIT j—
Dont_core I
DATA-IN "o \i o
LRO,BCK A&
Dont care
DATA-OUT o o
Filter Characteristics

Quadrupled over sampling mode

Frequency characteristics 1(Pass band)

RESPONSE {dB) RESPONSE (dB)
25.0
0.400
0.0
0.000 \‘ ’f =
i I
-0.400 ~25.0
\——‘\\/\/\"—\/\
-0.800 'y el
-500 ¥ % i
[
1200 Y A Y . O
750 TN T
00 50 100 150 200 00 500 1000 150.0 2000
FREQUENCY(KHZ) FREQUENCY(KHz)
Octupled over sampling mode
Filter characteristics 1(Pass band) Filter characteristics 2(Stop band)
RESPONSE (dB) RESPONSE (dB)
250
0.400
0.0
0.000
-0400 -25.0
-\A
A
-0.800
7
-50.0 YT
I | I
~1.200 Tn 14 Y
~75.0
0.0 50 100 15.0 200 00 1000 2000 3000 4000

FREQUENCY(KH2)
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SONY; CXD2551M/P
Over Sampling Digital Filter LSI
Description - -
The CXD2551M/P is a 4- and 8-times CXD2551M 24 pin SOP (Plastic)
oversampling digital filter LS| for a compact disc
player. :
Features }
¢ A 4- and 8-times digital filter
« Filter characteristics
Ripple: £0.05 dB or less
Attenuation: -40 dB or less
¢ De-emphasis function
« Attenuating function (Built-in 1st noise shaper)
» Digital offset function
o |/O format
Input: 2's complement MSB first (serial)
Output: 2's complement MSB first (serial)
(16- or 18-bit slot selectabie)
Applications
Compact disc player
Structure
Silicon gate CMOS IC
Absolute Maximum Ratings (Ta = =20 to +75°C)
o Supply voltage Voo -05 to +6.5 v
¢ Input voltage Vi -0.5 to Voo+05 V
« Allowable power dissipation Po 500 mW (Ta =75°C)
« Storage temperature Tstg -55 to +150 °C
Recommended Operating Conditions
« Supply voltage Voo 45 to 55 \'
s Operating temperature Topr -20 to +75 °C
+ OSC frequency fx 10 to 20 MHz (Duty 50 £10%)

E89503-YA
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CXD2551M

Block Diagram

E r——
LaTOH [ varen || aren |
SHIFT (4 ATTENATOR
ATT®
voo (&) \
- |
COEFFICIENT
AOM
T RAM FOR
T i 43RD FIR
T p— T MPY
& c
\ H
xour (3) N &
Tw@ RAM FOR
sLot g 3RDFIR L
P A RAM FOR — C )
H 11THFIR
mre & : {oFFseT][ ADDER |
TesT (1) 10’ RAM
e FOR HR
LIMITTER P
S—~P
SwiTen NOISE SHAPER & _
FRACTION NORMALIZER
&3Ge D L0,
[- -] 4 = < X X
s re = Qv
- B L oc
1 i s bt

Pin Configuration

8ts/aTs [ 2 |
o
xin[4]
e [5]
voo 6 |
wer[7]
o8 |
Bck[ s
DATA | 10

LRCK} 11

lNITliZ

24 | SLOT

23 LRCK6
22 | DATAL
21| DATAR

20} (NC)

E Vss
E (NC)
E (NC)

16 | BCKO
15 |ATT
14 SHIFT

13 |LATCH
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CXD2551P
Block Diagram
r N XC 3
L4
LATeH ) [ arew ] caten |
SHIFT (1) ATTENATOR
ATT
i
veo (3)
COEFFICIENT
ROM RAM FOR
% 43RDFIR
T el T MPY
c
M g— H
xour (3) ,!‘
O RAM FOR
swor@- & 3ROFIR —
8ts/35 Q) g RAM FOR C \ s N ‘-———j
11THFIR
T 8 [oFFseT]| ADDER |
TEST(Y) T RAM
R FORIIR

Pin Configuration

-

S «——epP

TesT [1] N 18] sLoT
8fs/a1s [2] [{7]LRCKO
xouT 3] 6] paTAL
X IN[4] 15| DATAR
voo [3] 14] vss (GND?
scx[€] 3]sCcko0
DATA[7] 2] ATT
LRCk [8] ) SHIFT
INIT[3] 0] LATCH
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Pin Description

Pin No. -~
Symbol l{e] Description
CXD2551P | CXD2551M

1 1 TEST | Test pin. Fixed at ‘L’ level in normal operation mode.
2 2 8fs /4fs 1 | To specify FIR 3. ‘H": 8fs ‘L 4fs
3 3 XOouT [¢) Master clock output (f = 384fs)
4 4 XIN I Master clock input (f = 384fs)
5 6 Voo — | Power supply (+5 V)
6 9 BCK I BCK input
7 10 DATA | Serial data input (2’'s complement)
8 11 LRCK ! LRCK input
9 12 INIT I Re-synchronized by rising edge of this signal
10 13 LATCH | Latch clock input
11 14 SHIFT | Shift clock input
12 15 ATT | Attenuate data input
13 16 BCKO O | BCK output
14 19 Vss (GND) - Power supply (0 v)
15 2 DATAR o . g;: $gg:; ;Vgl-}f :eurtigftdata output (2's complement)

4fs mode: LCH and RCH time division serial data
16 22 DATAL o output (2's complement)

8fs mode: LCH serial data output (2's complement)
17 23 LRCKO o] LRCK output
18 24 SLOT | To specify output slot. ‘H': 18-bit slot ‘L": 16-bit slot
- ?771 88,' 20 (NC) - No connection

* TEST, 8fs /4fs and SLOT pins: Pull down resistance
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Electrical Characteristics
DC characteristics (Voo = 4.5 to 5.5 V, Ta = -20 to +75°C)

Pin - ltem Symbol Condition Min. Typ. Max. Unit
All inputs . .
except XIN Input capacitance Cw - 3 5 pF
“H" input voltage Vi _— 0.76 Voo - -
Note 1 - v
“L" input voltage Vi —_— - - 0.24 Voo
Note 2 Input leak current 1 hua Vi = Voolov - - +5 uA
TEST,__ [Pull down resistance | Reo _— 7.5 15 30 kQ
8fs /4fs, —
SLOT “L" input leak current| lu Vi-= ov - - 5
A
XIN Input leak current 2 Iz Vi = Voolov - - +20 :
BCKO, g o § _ _
DATAR, H" output voltage VoH lo 4 mA Vpo-0.5 v
DATAL, [ ' ‘ ,
LRCKO “L"” output voltage Vo Ib = 4 mMA - - 0.4
When no load is
Consumption current loo placed Vi = Vopo/ov - - 40 mA
fx = 16.9344 MHz

Note 1) TEST, 8fs /4fs, BCK, DATA, LRCK, INIT, LATCH, SHIFT, ATT, SLOT
Note 2) BCK, DATA, LRCK, INIT, LATCH, SHIFT, ATT

AC characteristics (Voo = 4.5 to 5.5 V, Ta = -20 to +75°C)

ltem Symbol Condition Min. Typ. Max. Unit
Oscillation frequency fx 10 | 16.9344 20 MHz
Input BCK frequency fack - - 4.0
Input BCK pulse width 1 twe —_— 100 - -
Input data set-up time 1 tos —_ 20 - -
Input data hold time tiow _— 20 - -
Input LRCK set-up time titrs —_— 50 - -
Input LRCK hold time tiLRH —_— 50 - - ns
Output BCKO pulse width twoe 8fs 40 - -
Output data set-up time toos | fx = 16.9344 MHz 25 - -
Output data hold time . toow C1 = 50 pF 25 - -
Program input base time ten _ 250 - -
Latch input pulse width pwr | = 189344 MHz) g0 | -
Rise time (SHIFT, LATCH) tr - - 200
JFall time (SHIFT, LATCH). tr - - 200
Set-up time (ATT) . tser —_— 500 - - ns
Hold time (ATT) troLo 500 - -
Interval tnr 1000 - -
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Timing Chart
Audio input
twie twis
BCK \ T £ 50%
tios t1oH
DATA >< ><:
liLRS tiLtRH
LRCK S{
/|
Audio output twos twos |

BCKO \ 7Z X

| toos

tooH

<DATA L
DATA R

N
AN

LRCK O

N
AT

Program input

ATT K * MSB }< LSB
{seT tHOLD
[ |
SHIFT /| 90% 50%
10% 10% ‘
tPR | -
r tf teR 1 teR twiT
Fee ] |
90% 90%
LATCH
10% 10
tf tr
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Descnptlon of Functions(pescription E,F and G are different from those for CXD2550P.)
A. Soft muting

The soft mute function mutes or demutes output data on the basis of a muting time of 1024/fs
(CD: fs = 44.1 kHz).

C.

Digital attenuator

Output data can be attenuated by use of data transferred from an external micro computer. The
ATT data comprises 8 bits. Bit Dr is the digital de-emphasis control bit, whereas bits Ds through Do
constitute attenuator data.

M

1o

2

Command input and audio output
The attenuator data is in 7 bits, allowing selection of 127 different settings. The relation
between a command and output is shown in the following table.

Attenuator data Audio output
Ds to Do
7Fm 0 dB
7Em -0.13d8
to to
01 -42.144dB
00 -0

An attenuator value between 01w and 7Ew can be calculated by the following equation.
ATT = 20 log (g%gia]dB

Example) Suppose that attenuator data is 7A.

122
ATT = 20 log (128
synchronizing circuit
Theory of operation
The synchronizing circuit opens a window for six internal system clocks, CK2 (fx/4), to monitor
whether the differentiated signal of the rise of LRCK (LRCK {) that may be input exists in it. If
the LRCK f is out of the window when the power supply is turned on, the syrichronizing circuit
holds the CK2 at the time it is in the center of the window, and lets it start as soon as the
next LRCK f arrives. This operation synchronizes an externa| system and this IC, and lines up
the phases of serial input data.

) dB =-0.417 dB

Re-synchronization by INIT

If the LRCK { is in the window when the power supply is turned on, a fluctuation of LRCK
could cause de-synchronization during operation of the IC (particularly when it is at either end
of the window).

For this reason, re-synchronization must always be achieved after the power supply has been
turned on. The operation for re-synchronization is performed at the time the INIT rises. The
operation initializes the synchronizing circuit to cause a temporary de-synchronization and then
achieves re-synchronization, thereby positioning the LRCK §{ in the center of the window.
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D. Attenuator operation
Suppose that there are three pieces of attenuator data, ATT1, ATT2 and ATT3 and that their
relations are ATT1>ATT3>ATT2. Assume that ATT1 is transferred first, followed by ATT2.
if ATT2 is transferred before the value of ATT! is reached (during the state of A in Fig. 1), the
attenuation directly approaches the value of ATT2. if ATT3 is transferred before the value of ATT2
is reached (during the state of B or C in Fig. 1), the attsnuation is carried on from the value at
the time (B or C) to approach the value of ATT3. Transition from one piece of attenuator data to
another is the same as in the case of soft muting.

Fig. 1 Transition from one attenuator value to another
E. Input data timing

LS8 mMs8
D7

att Xoo)(orXozX 03)pa)osX05)

LATCH u_

Fig. 2 Timing of ATT, SHIFT and LATCH

(@ ATT data is configured on the LSB first basis.
@ ATT data
D7 . Digital de-emphasis control bit
H: Emphasis ON
L: Emphasis OFF

Note that emphasis time constants are t1 = 50 us and 12 = 15 ps at fs = 44.1 kHz.
Do to De: Attenuator data

F. About INIT pin is §

N
After INIT is f, the counters and registers for the attenuators in the IC are set at 7Fw).
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G. Digital offset
An offset value is added to the digital filter output. The value is 02AAm in the 16-bit slot mode
and 02AAQw in the 18-bit slot mode.
In the muting mode, this offset value triggers muting.
/0 timing
<INPUT>
DATA B0 SRS 0.6.0.0.0.0 00,5 050,50 SN 0 6.0.0 00,00 U0 ST 0 G
LRCK I L 1 R I
B T=1/fs o
<4fs mode output> us3 -
_DATAL OOD0, 006060000068 LET D0.006,0000008 D0,
16-bit slot mode

18-bit slot mode

DATAR
(WCKO)

BCKO

LRCKO

BOU0, DGOOQOOOO@Q@@@@@@ 0090600000088 D000E

NsB

<8fs mode output>
DATAL
*16-bit slot mode

18-bit slot mode

DATAR
16-bit slot mode

18-bit slot mode
BCKO

LRCKO

12 3 eeeneinveninnieiianes 12 < ernerirniiienie e e 2%
AR AT
L L ] R | E—
[ T=1/4is N
EG 15/0,90600,0000¢ ETEC I 00000000 COEEDEE
BEEE Y056000000C0EE0ECET) 000000600 E0EECECTT
050 J0.06,00/000 0.0 0 CE D! 06060006 S 0T E0EE
060 I000060000c UEE0ECTE D0 0060000C0E 0 EE

| T=1/8fs
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Operation in POWER ON/OFF state

o " mEI\\\\_______

oN
INIT \‘__.__.

Oorit_care l
DATA-IN ‘o: j M
PANN ~

LRO,BCK
Dont care

DATA-OUT o oM

Filter Characteristics
Quadrupled oversampling mode

Frequency Characteristics 1 (Pass band) Frequency Characteristics 2 (Stop band)

RESPONSE(dB) RESPONSE (dB)
T 250
0.400 i
0.000 0.0 -
— i
1
-0.400 —-25.0 {
1
SRS g oy 1
~0.800 i
—=50.0 1 | Y ]
i Y =Y
-1.200 \ 1 BE !
- 750 il
00 S0 10.0 15.0 200 0.0 50.0 100.0 150.0 200.0

FREQUENCY (KHz) FREQUENCY{KHz)

Octupled oversampling mode

Frequency Characteristics 1 (Pass band) Frequency Characteristics 2 (Stop band)

RESPONSE (dB) RESPONSE(d8)
250
0.400
0000 o0 t
- 0.400 ~250
| — 1 1
~0.800 e —  — -, T
—50.0 A 1T 1
=
— 1.1 3
1.200 - \. Al V]
—~750 - 1 L —
00 5.0 10.0 15.0 20.0 © oo 100.0 2000 300.0 400.0

FREQUENCY (KH2) FREQUENCY(KHz)
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Package Outline Unit: mm

CXD2551M 24 pin SOP (Plastic) 450 mil

1893%%

LRRRRRRRRRT

24

79113
120%%4

-

12
03504 1-27““

c
U

—
n-—u*
SOP-24P-L101
Eo12] ’

CXD2551P 18 pin DIP (Plastic) 300 mit—

+04%

7.62%03
64*03
25

Oto 15°
z] X
-] «
= X
o <
Of L0y
=z
05*91}) 3
4 -
[y}

Seating Plane
DIP-18P-101
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6. Evaluation Printed Circuit Boards

High Speed Converters

Type Function Page
CX20116 }PCB 8-bit 110MSPS A/D Evaluation Board 443
CXA1066K
CXA1016P/K }PCB 8-bit SOMSPS/30MSPS A/D Evaluation Board 450
CXA1056P/K
CXA1076AK PCB 8-bit 200MSPS/300MSPS A/D Evaluation Board 459
CXA1176AK PCB
CXA1096PPCB 8-bit 20MSPS TTL I/O AD Evaluation Board 467
CXA1296PPCB 8-bit 20MSPS TTL I/O A/D Evaluation Board 475
CXD1172P/CXA1106P 6-bit 20MSPS ADC and DAC Evaluation Board 482
PCB
CXD1172AP/CXA1106P | 6-bit 20MSPS ADC and DAC Evaluation Board 490
PCB
CXD1175P/CXA1106P 8-bit 20MSPS ADC and DAC Evaluation Board 498
PCB :
CXD1175AP/CXA1106P | 8-bit 20MSPS ADC and DAC Evaluation Board 506
PCB ‘ :
FCX20220A-1/-2 10-bit/9-bit 20MHz Sub-ranging A/D Converter 514

; Evaluation Board

High Resolution Converters

Type Function Page
CX20018 PCB CX20018 Evaluation Board - 522
CX20152 PCB CX20152 Evaluation Board 532
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8bit, 110MHz A/D Evaluation Board

CX20116 PCB/CXA1066PCB is the evaluation printed circuit board for 8 bit high speed A/D converter
CX20116/CXA1066K. On this one board, A/D, driver, standard voltage source, latches and ECL line
drivers are mounted, and this PCB is designed to achieve the best performance of the A/D converter.

(~——— ~ Tt TTTTT T T T T
| Full scale —12V 1
J MINV
' —2v o le)
| MINV I Linv
| —) <o
| L Offset VRB ] LINV |
| | po~0r
! 3§ § g0
g 2 18 3 8 5 |
< = 42 Do~D7
55 2 25 +-——J—08 i
I
’ CLK
I 50' I> lLCLKout
E S
| 0~10ns | CLKout
L"l_ ‘l__l—_l?_ - ’il"l"J
GND
+12V —12v-5.2V GND -5.2v
Analog Digital
PCB Characteristics }
® Analog Input Band Width 40 MHz (at -3 dB) (including A/D input driver)
® Analog Input impedance 75Q
® Complementary ECL Output
® Clock Qutput (Delay Time O ~ 10ns adjustable)
1. Supply Voltage
Item Symbol Min Typ Max Unit
Analog +12V 80 mA
-12v 80 mA
-5.2v 250 mA
Digital —-5.2V 460 mA
2. Analog Input (Vs)
Item Symbol Min Typ Max Unit
AC Input Voltage Amplitude* 1 1.1 \"
Offset Adjustable Range -0.25 0 1 \"
Input Impedance 75 Q
* peak to peak
NE89637-HP
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3. Convert input Signal (CONV)
ltem Symbol Min Typ Max Unit
Input Voltage* 0.6 11 v
Input Impedance 50 Q
DC Level -3 3 Vv
Pulse Width Tew 1 7.5 ns
Tew O 25 ns

* peak to peak

4. Control Input (MINV, LINV)
ECL 10K Compatible

5. Digital Output (Do~D7, Do~D>)

ECL 10K Compatible, Complementary Output

6. Clock Output
ECL 10K Compatible, Complementary Output
Delay Time Adjustable |
7. Timing Chart Vs '—ON\I
N+1 N+2
\(F—/ /_’/( b
F Tewl F TewO
CONV N\ /
le-Tdc
A/D
CT.R—"-\ / ) st \ Jr-"""\\/—'
CLK \ S >\__/(s._ I\ N
— Td
A/D Output Pin I"
Dataout| XN-1 | | XN | | X N+1
— ] Tdd l
PCB/Output Pin
Dataout | X N-2 N-1 | | XN
—]
CLKout - TN
CLKout = :X__K.
Item Symbol Min -Typ Max Unit
Conversion Delay Tde 3.5 ns
Data Delay Tdd 55 ns
Clock Delay Adjustable Range* Tc 0 10 ns

* Adjustable in 1ns step by taps
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8. Output Coding
MINV 0 0 1 1
LINV 0 1 0 1
ov YRT 100...00 o11...11 000...00 1: Vi
3 11...10 100...01 o11...10 000...01 0:ViL
100...00 11,11 000...00 o11...11
o1t... 11 000...00 111... 11 100...00
. 000...01 o11...10 100...01 11...10
—2v 000...00 o1 ... 11 100...00 1111

9. Adjusting Method of Clock Output Delay Time

Clock output delay time can be adjusted by jumper wires position on the PCB.

Tap positions should be changed simultaneously in CLK and CLK, avoiding the effect of waveform

distortion:
Delay time in each taps are 1ns.

Jumper Wires

ST (Example of Delay Time 4ns)

Full Scale @ VR:

Q2

Linearity ,"5;) VR

Vin

D CONV
==

pac2 ]2 1c1 | p ics | pLe

(=]
©

pILeY)

RN2
c/

RNa
—

-4

DL+
108888 5

2ica |2 ica | g 1ce |

Al

A36

10. Note
10-1. GND, Vee

B1

B36

Avoiding the noise effect, GND and Vee are separated in the analog and the digital system
respectively. Take care not to happen potential difference more than 50 mV between the both

systems.
10-2. Termination of Digital Output

Termination resistance of digital output is not mounted on the PCB. To prevent waveform distortions

by reflection, it is recommended to terminate on a PCB that receives the signal.
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o v CX20116 PCB
-
2SA705 (or 2N2907A) N CtKin 0.4~1Vpp
LF366H
14 13 (-] 10 Ci 0014 s
1
oV 55 (2 .
Di o) i
A R L 86
1
a7 % s 1c510116
o L 3z ~5.2v(D)
I kad 330 3_a cLkout _
—————e—{
fe L - 2(s CLK OUT 810
< e * |
3K Full Scale 22 21 s 4 Ras I
05 T R
Ie) — CLK 330 560
_ Linearity 1K -
v W vRe  CIK [— O -s2v
-s.2v -5.2v
J: VRs $—] Ic610116
001x | 270 AVEE  MINV t —a B
s Eai AVI DVEE c,_ﬁ.. ¢ Rz
] 3 EE 1 >
efe] o 2 L o »TF«_—— L Qw2 an 10176(Optional) 81K
(111 10101 {
L oo 17 [~ I(NEC) * oG 155 22 e s
(1Vp-p) < A o5 - I6: D
Vs R 1K 2K 2s5c |2408 | |2 [T AG O i T4 39 5 Q812
C AW\ "\nw fe 10 A Vin De o _ 13 IPERTY o5 a eis
R: R
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‘ CXA1056P PCB/CXA1056K PCB
SONY. CXA1016P PCB/CXA1016K PCB

8 bit, 50 MSPS/30 MSPS A/D Evaluation Board

Description

CXA1056P PCB/CXA1056K PCB/CXA1016P PCB/CXA1016K PCB are the evaluation printed circuit boards
for 8 bit high speed A/D converter CXA1056P/CXA1056K/CXA1016P/CXA1016K. On this one board, A/D
converter, driver, reference voltage source, latches and ECL line drivers are mounted, and this PCB is designed
to achieve the best performance of the A/D converter.

_________________________ -
r |
| Full.scale —12V |
| | MINV
-2v «—10
| MINV Ty
| , 6
| VRB LINV |
| I'p
- o~D7
! ge § 8 gt
€8 S sl & {
<< |[78] 1 [78] Lo =
X X Do~Dr~
G0 2 235 -7’§>—=-0
CLK i
| CLKout
0
}o
I

1~10ns q l- | CLKout
+12v -12V-5.2V GND GND-5.2V
Analog Digital

PCB Characteristics
® Analog input band width 20 MHz (at —3 dB): CXA1056P PCB

(including A/D input driver) 15 MHz (at -3 dB): CXA1016P PCB
® Analog input impedance 750
® Complementary ECL output
® Clock output (Delay time O ~ 10ns adjustable)

NEB9644-HP
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CXA1056P PCB/CXA1056K PCB
SONYs CXA1016P PCB/CXA1016K PCB

Supply Voltage

® Analog +12V 80 (Max.) mA
—-12V 80 (Max.) mA
-5.2V 250 (Max.) mA

e Digital -5.2V 460 (Max.) mA

1. Analog Input (Vs)

Item Min. Typ. Max. Unit
AC Input Voltage Amplitude* 1 1.1 \"
Offset Adjustable Range -0.25 0 1 \'
Input Impedance - 75 - Q

* peak to peak

2. Convert Input Signal (CONV)

Iitem Min. Typ. Max. Unit
Input Voltage* 0.6 1.0 v
Input Impedance - 50 - Q
DC Level Range -3 3 "
T . S
CXA1056P PCB ow 1 140 n
CXA1056K PCB Tew O 45 ns
Pulse Width
Tew 1 . S
CXA1016P PCB o 225 n
CXA1016K PCB TewO 7.5 ns

* peak to peak

3. Control input (MINV, LINV)

ECL 10K compatible
4. Digital Output (Do~D~, Do~D~)

ECL 10K compatible, complementary output
5. Clock Output

ECL 10K compatible, complementary output
Delay time adjustable
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CXA1056P PCB/CXA1056K PCB
CXA1016P PCB/CXA1016K PCB

6. Timing Chart

Vs ——&N_\
N+1
\M N+2
- Tewt - TewO
CONV S P S—
le—Tdc
A/D iR
LK ===~ r———— S e
CLK \_____./\__)\__-__J\__/\.__-
A/D Output Pin | r'Td
Data out N-1 N XN +1
PCB/Output Pin | "-Tdd
Data out N—-2 N-1 ><N
—» TC
CLKout=-=—— e——t—— ~——t———
CLKout___/\..__:\__ \__1__./\_._)/\:
ltem Symbol Min. Typ. Max. Unit
Conversion Delay Tde 4.0 ns
Data Delay Tdd 55 ns
Clock Delay Adjustable Range* Tc 1 10 ns
* Adjustable in 1ns step by taps
7. Output Coding
MINV 0 (o} 1 1
LINV 0 1 0 1
ov 111... 1 100...00 o11...11 000...00
111...01 100...01 011...10 000...01
Vin 100...00 111....11 OOO....OO 011...11
011...11 000...00 111... 11 100...00
. 000...01 011...10 100...01 11...10
A 000...00 o11... 11 100...00 111... 1
1:Vm
0:Vi
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CXA1056P PCB/CXA1056K PCB
SONYs CXA1016P PCB/CXA1016K PCB

8. Adjusting Method of Clock Output Delay Time

Clock output delay time can be adjusted by jumper wires position on the PCB.

Tap positions should be changed simultaneously in CLK and CLK, avoiding the effect of waveform
distortion.

Delay time in each taps are 1ns.

Jumper wires

DCONV / 7 (Example of delay time 4ns)
ﬁu:

' e e__w
Full Scale @VRe . ol A1/B1
: 839 -
o 0380] =
O &
o O 04
® - e -
Q2 [—— —
P [Te] ©
Vin Linearity '\:EJ)VRS (&] 1Q
a AN
. Qo [ ] ]
l oa |52 ||l [2| 4|2
a | < ||z |eiz]f]e
X X [id 14
30 Lol _,ej
Qvr ol M@
Offset N o <
ale s
L~Ol L~2)
A36/B36

9. Note on Application

9-1. GND, VEE
Avoiding the noise effect, GND and Vee are separated in the analog and the digital system
respectively. Take care not to happen potential difference more than 50 mV between the both systems.

9-2. Termination of Digital Output
Termination resistance of digital output is not mounted on the PCB. To prevent waveform distortions
by reflection, it is recommended to terminate on a PCB that receives the signal.
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CXA1056K PCB/CXA1016K PCB
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CXA1056P PCB/CXA1016P PCB
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o+12v

CXA1056K PCB/CXA1016K PCB

2SA705 (or 2N2907A)

—12v | Linearity | 1K
0.01u 270 l VR3
u 2Rs
ks 11
ci:fc 1 10
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SONY: CXA1076AK PCB/

CXA1176AK PCB
Advance

8-bit 200/300 MSPS ADC Evaluation Board |, ormation

Notice: This specification is subject to change.

Feature

CXA1076AK PCB/CXA1176AK PCB are the evaluation printed circuit boards for 8-bit ultra fast
A/D converter IC’'s CXA1076AK PCB/CXA1176AK PCB. The board is consisted of an uitra fast
ADC, input amplifier, voltage reference, clock buffer, timing circuit and ECL buffer for the output
data.

The input impedance both for analog and clock input terminals is 50 Q. The output terminals
provide complementary ECL level having a capability of driving into 50 Q load.
Complementary ECL clock output is provided for external use.

The input voltage range is 1 V peak to peak into 50 Q. The input amplifier has a gain of —2X,
and has a capability to adjust offset voltage to interface to the ADC’s input level of O to —2 V.

PCB Characteristics

¢ Analog input impedance 50 Q
* Analog input level 1 V (peak to peak )
¢ DC offset voltage range 0O to+1 \%
e Clock input impedance 50 Q
* Supply voltage
Analog +15 \ 50 mA
-15 \% 100 mA
-5.2 Y 295 mA (CXA1076AK PCB)
N 295  mA (CXA1176AK PCB)
Digital -5.2 \Y 108 mA (CXA1076AK PCB)
108 mA (CXA1176AK PCB)
—-4.5 Y 1000 mA
Block Diagram i_ ____________________ _=
|
| |
o o—p—1—IH-{> T D a——do
| so Duty :
I and Delay |
|
: offset ] Ve :
] 0i, Di ] .ﬁ:/—.+_o DATA
| cxmocrﬂeAK 6 § £ —f——l——oﬁﬁ
| cxan7eaK | OROR |Y g 2 |
| >7 S | —O OVER RANGE
: e | | minv [
: —2V| -15v LINV : —0
|
| |
o o
+15v  -15V -5.2v GND GND -5.2Vv -4.5v
Analog Digital

ANEB9671-YA
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CXA1076AK PCB/CXA1176AK PCB

Electrical Characteristics

1) Analog Input (Vs)

Item Min. Typ. Max. Unit
AC peak to peak level . 1 \%
DC input level -0.2 (o] +1 \
Input impedance 50 Q
2) Clock Input (CONV)
Min. Typ. Max. Unit
Input voltage 0.3 0.8 1 \
DC input level -5 0 +5 \
Input impedance 50 Q
Puise width Tew1 1/2ts
TcwO 1/2ts

3) Control input (MINV, LINV)
ECL compatible {Low with left open)

4) Digital output (DATA: Do to D7, Do to D7, OVER RANGE)
ECL 100K compatible, without pulling down

5) Clock output (CLKout, CLKout)
ECL 100K compatible, without pulling down

6) Timing Chart

Tds

prO—-|
ST
I

Tew 1 TewO
conv 4
ADC —]1dc Tpw1 |
TR === 4=~
I NI
Td
— e
Tdd
— pe—
ADC output
DI, OR
PCB output :
DATA
OVER RANGE

—]
CLK oyt ———

CLK out —

X
RS | WU JoRp———
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SONY: CXA1076AK PCB/CXA1176AK PCB

CXA1076AK PCB

Item Symbol Min. Typ. Max. Unit
Conversion delay Tds 0.6 0.8 1.1 ns
Tdc 4.0 6.0 ns
Data delay Td 2.4 2.7 3.1 ns
Tdd 3.8 ns
Clock delay Tc 4.0 ns
CXA1176AK PCB
Item Symbol Min. Typ. Max. Unit
Conversion delay Tds 0.6 08 1.1 ns
Tdc 4.0 6.0 ns
Data delay Td 2.4 2.7 3.1 ns
Tdd 3.8 ns
Clock delay Tc 4.0 ns

Td1 and Td2 are adjustable: O to 2 ns. See ;;aragraph 3 for more detail.
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Adjustment

1. Input Full Scale Range

The input full scale range of the ADC is O to — 2V, which is determind by VRT(OV) and VRB( - 2V)
terminals of the ADC. The voltage reference on the PCB is factory adjusted for —2V for VRB.

‘Full Scale’ trimmer VR3 can be used to adjust VRB by monitering TP1.

As the input amplifier has a gain of — 2X, the input range at the input port Vs is 1V peak to peak
for full scale input range.

2. Input Offset voltage

‘Offset’ trimmer VR1 can be used to adjust input offset voltage. The trimmer is factory adjusted
to give a — 1V offset voltage at the ADC's input terminal with no input voltage applied to the input
port Vs.

The input signal of 1V peak to peak with a DC offset of O to + 1V can be adjusted by VR1 that
the input signal falls into ADC’s full scale range.

3. Clock Duty and Data Output Timing (Refer to Timing Chart)

Convert signal at CONV port is AC coupled and translated into ECL level. A clean sine wave or
a square wave with 50% duty is recommended as CONV signal. CONV signal is devided into two
directions: one for CLKout pulse for external use and another for CLK pulse for the ADC.

CLKout pulse is simply buffered by 100K line receiver and appears at CLKout port of the PCB with
delay time of Tc from the CONV signal.

Two delay lines TD1 and TD2 have two roles for timing adjustment, clock duty and data output
timing. TD1 and TD2 can be adjusted by sliding a tab on the top of the delay line. Total delay time
is 2 ns for both delay lines. Set TD1 TD2 for normal setup.

In these setup the clock pulse width tpw1, ADC clock timing Tdc, clock output timing Tc and data
output timing are stated nominally as follows,

Tpwl = Tcw1l + (Td1 -Td2) ns
Tdc = 4.0 + Td2 ns

Tc = 40ns :

Tdec + Tdd = 8.0 + Td2 ns

where Tcw1 is a half of the sampling period 1/2fs if the CONV signal has the duty of 50%.
Td1 - Td2 adjusts the clock duty and Td2 adjusts the timing between clock output and data output.

4. Linearity

Although the ADC itself has an internal linearity compensation circuit and has the integral and a
differential linearity of £ 1/2 LSB, more precise adjustment for the integral linearity can be obtained
by adjusting ‘Linearity’ trimmer VR2 (not mounted, use 1K potentiometer).
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Output Format
The table shows the output format for the ADC. Be careful that the PCB has the input amplifier
with voltage gain of —2X. .

MINV 1 0 R T 0o
1
Vin | Step LINV 1 1 O‘ (o]
OR MSB LSB|OR MsB
0 000+--00|0 100"
OV | e b
0 1000:«--00|1 100~
1 1000--+-01|%1 100"+ -

-wvy127 11 011++-11/7111%+-+-+-11/1 000+--00(1 100---00
128 |1t 100-+-+-00|1 000++--00t 111:--11]1T 01111

254 |11 11117011 0111

1100 01{1 000 01
PV R AR 1100 00|1 000---00
1111 1101 011 111 100~ 00|1 000 00
Component Position and Dimension (not to scale)
TD2 —
A1 | Bt
TD1 Ic3
o | =2 } F100114
—— -
Ic4
-VR2 TP3 TP4
Full Scale (oo} I g.
VRS ] el 8
T O [T g
Linearity -4 fe) . :
TP2 A . <
CXAIO76AK) ¢ L] ey -
v O or 11 1c5
H VIN CXA176AK| .
<] :
S
e
L
Ul
Offset 5
A36 |B36
124
Unit : mm
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Board Layout (not to scale)

Component Side

Inner Plane

Soldering Side

B36
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SONY: CXA1076AK PCB/CXA1176AK PCB

Pin Configuration CXA1076AK/CXA1176AK (Top View)

58 AVEE
57

56 AGND
55 vin 1
54 vin 1
53 AGND
52 VrM
51 AGND
50 VIN 2
49 UN 2
48 AGND
47

a6

45

44

DGND 2
D3 20
D5 21
5

Pin Configuration of IC Socket (Bottom View)

Index Pin
_/

é 44 46 48 S50 52 54 56 58 €0

O OO0 0O O OO0 0 0
45 62
30 O O O O O O 0O O O O

47 49 5t 53 55 57 59

410 Q4 64O (Qe3
390 Q4o 66O (QOses5
39O (O3 68O Qer
350 O3s 20 O
330 O34 4O O3
31O O3z 6O Os
220 O30 80O O7
25 23 21 19 17 15 13

270 O O O O O O O O O O-»

28 1"

O o O O

26 24 22 20 1

(@)
O
(@)
O
O

@
@
*
-
0
S
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Schematic Circuit
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CXAT096P PCB
SONY. (FCXA1096P)

8-bit 20MSPS TTL 1/0 A/D Evaluation Board

Description

CXA1096P PCB is an evaluation printed circuit board for the 8-bit 20 MSPS TTL I/0 A/D con-
verter CXA1096P. A single or dual power supply can used on this board and evaluation for each is
possible by switching the resistor and jumper wire.

________________ =
I CLKout
|
: CLKin
CLK |
——-4——-'—0 Minv
a —c—lo LNV
e |
=] 8 |
< —#——<—————Q Doto D7
| 3 I
[ |
| |
| |
S ¥ ¥ ¥ %
GND +12—12 +5 52 GND +5V
(7YY (0)
Fig. 1
Features
* Analog input bandwidth : 8 MHz ( — 3dB)
¢ Analog input impedance : 75 Q
¢ TTL output
® TTL clock output
Supply Voltage (Single power supply)
Item Min. Typ. Max. Unit
Analog +12V 20 mA
-12v 90 mA
+5.0V 90 mA
Digital +5.0V 12 mA
Supply Voltage (Dual power supply) \
Item Min. Typ. Max. Unit
Analog +12v 90 mA
-12v 20 mA
-5.2v 100 mA
Digital 5.0V 12 mA

NE89647-HP
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Analog Input [Vs] (Single power supply)

Item Min. Typ. Max. Unit
AC input voltage 1 v
amplification
Offset variable 0 \'
Input impedance 75 Q

Analog Input (Dual power supply)

Item Min. Typ. Max. Unit
AC input voltage v
amplification
Offset variable (o] v
Input impedance 75 Q

Conversion Input Signal (CONV.)
TTL level cpmpatible

Control Input (MINV. LINV.)
TTL level compatible

Digital Output (D0 to D7)
TTL level compatible

Clock Output
TTL level compatible
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Timing Chart

Analog input N

ViN

|

CLK "I g
PCBIN \ |
|

|
oK /] /_\,\_/

A/DIN i | |
: | '
|
! ? |
Data output PaN irN-1 }'?\ iN /\N”i
"‘—Tom—-:: : :
| | | |
p—TDHL-—oI 1 |
Fig. 2
Item Symbol Min. Typ. Max. Unit
Propagation delay time TPHL 10 ns
TPLH 9 ns
Clock pulse width Trwi 30 ns
Tpwo 10 ns
Output data delay TOLH 25 30 ns
TDHL 26 35 ns
Output Code Table
MiN V (0] (0] 1 1
LIN V 0 1 (0] 1
Oor +5V 1M1 ... 11 100 . .. 00 o011 ... 11 000 ... 00
111 ... 10 100 . . . 01 o111 ... 10 000 ... 01
100 . . . 00 MM ... 1 000 ... 00 o11 ... 11
011 ... 11 000 ...00 1M1 ... 1 100 . . . 00
—-2o0r +3V 000 ... 00 o111 ... 1 100 . .. 00 1M1 ... 1
1: VIH VOH
0: ViL Vou
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Description of Operation

As described earlier, the CXA1096P can be used either with the + 5V single power supply or

the dual power supply (+ 5V or —5.2V).
When some resistors and the jumper wires are switched, either of the power
used. The following is a description of how to use the power supplies.

Single or dual power supply switching jumper wires

\u:__.w\._ Y an ol
X & CC &K
o« \'—"\M— L~ o~
AR |
Offset | |
I [ g
e —d S g
VR1 -
b L/
Q.
Vin > g
© 2¢
(o a
qg N &
G (&)

Full Scale O
Y e W4
SHIE
{ ) Linearity <3 og

VR2 N/
VR3

Single or dual power supply switching resistors
Fig. 3

supplies can be

D Vcc (+5V)

MINV
MSB

LSB
LINV
CLKIN
CLKour

+12v

-12v

A Vcc or A VEE
(+5V or —5.2V)

For switching the + 5.0V single or the + 5.0V, —5.2V dual power supply, it is necessary to
change the four resistors and jumper wires as well as the power supply fed from the edge

connector.
1) Power supply fed from the edge connector

Soldered surface (B side)

i
‘T“

Analog power supply connector

AR
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Supply the + 5.0V for A VccC from the upper connector when using the + 5V single power

supply.
Supply the — 5.2V for AVEE from the upper connector when using the dual power supply.

2) Jumper wire

Switching <+———— > Parts surface Q
jumper (A side) b

Single power supply ual power supply

CXA1096P

Cross the jumper wires when using the + 5V single power supply, hook the jumper wires in
parallel when using the dual power supply.

3) Resistor
When switching the single power supply and the dual power supply, the four resistors (R8,

R8’), (R9, R9’), (R12, R12’) and (R13, R13’) must be changed.

Before shipment from the factory, resistors are set to the following for the single power
supply.
R8 = 510Q, R9 = 150Q, R12 = 1.3kQ, R13 = 100Q
Change to the following when using the dual power supply.

R8’ = 3600, R9’ = 300Q, R12’ = 220kQ, R13’ = 1.2kQ

4) Capacitor
The polarity of a 35V/10u tantalum capacitor at the lower right of the PCB is reversed when

the single power supply and the dual power supply are switched.

Notes on Use

* The +5V single power supply is set before shipment from the factory.

¢ The logic control input pin is open and kept at the high level.

* For the single power supply, be sure to cross one of the jumper wires on the back to avoid a short

circuit.
* The GND Vcc is separated into analog and digital systems to avoid noise interference. For use,

it is recommended to use the AGND and DGND as well as the AvVcc and DVcc in common,
respectively, near the power supply to avoid an appreciable voltage differential between the

two systems.
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CXA1096P PCB Circuit Diagram (Single Power Supply)

+12v
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CXA1096P PCB

Circuit Diagram (Dual Power Supply)

+12v
[e]
+5V.
J
3 4 CLK N
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oowxi 74504
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CXA1096P PCB Pattern Diagram

< propoanrononnn

TR T

™ Parts side } Soldered side
Fig. 6 Fig. 7

Silk Diagram

(1]

e 2, oo '
b . °
e 0000 0 &
T RS ° °
I . H
eeocsccescesse
.
sooevcee

.OUC.%C......:... *900000

[ 4
© S00000000000000000000000 ]

Fig. 8
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8-bit 20 MHz TTL I/O A/D Evaluation Board

(FCXA1296P )

Description

CXA1296P PCB is an evaluation printed circuit board for the 8-bit 20MHz TTL i/O A/D converter
CXA1296P. A single or dual power supply can used on this board for the evaluation of characteristics. The

selection of either supply is possible by switching the resistors and jumper wires.

Full Scale

%"— 3Vor —2V

Offset

gy

CXA1296P

|
|
|
4

QO CLKout

|

|

|
i CLKIN

CLK |
| O MV

l———a———— LNV

r—f—o——o Do to D7

GND +12-12 +5 -52 GND +5V
A v
Fig. 1
Features
e Analog input bandwidth: 8 MHz ( — 3dB)
e Analog input impedance: 750
o TTL output
o TTL clock output
Supply Voltage (Single power supply)
Item Min. Typ. Max. Unit.
Analog + 12V 90 mA
—-12v 90 mA
+ 5.0V 90 mA
Digital + 5.0V 12 mA
Supply Voltage (Dual power supply)
Item Min. Typ. Max. Unit
Analog +12v 90 mA
- 12v 90 mA
- 52v 100 mA
Digital 5.0V 12 mA
NES9530-HP
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Analog Input [Vs] (Single power supply)

Item Min. - Typ. Max. Unit.
AC input voltage 1 v
amplification
Offset variable 0 v
Input impedance 75 Q
Analog Input (Dual power supply)
Item Min. Typ. Max. Unit.
AC input voltage 1 "
amplification
Offset variable 0 \
Input impedance 75 0
Conversion Input Signal (CONV.) Digital Output (DO to D7)
TTL level compatible TTL level compatible
Control Input (MINV. LINV.) Clock Output
TTL level compatible TTL level compatible
Timing Chart N+1
Analog input N N+2
VIN T
PHL TPLH
- | : .
CLK (B I
PCBIN 1 'j_/'_x
: \ . \ :
./ ) :
jo—  TPW1 —-'-' Trwo= : |
|
CLK vy FN— I\-—/ N
A/DIN ' . | |
Bote et B2 N S+ N R P
-—Tm.u-—tz : '
b—TDHL—-—'{
Fig. 2
Item Symbol Min. Typ. Max. Unit.
Propagation delay time Teuw 10 - ns
TeLn 9 ns
Clock pulse width Tew:1 30 ns
Tewo 10 ns
Output data delay ToLu 25 30 ns
Tou 26 35 ns

— 476 —



SONYes CXA1296P PCB

Description of Operation

As described earlier, CXA1296P can be used with either +5V single power supply or dual power supply (+
5V or —5.2V).

Switching resistors and the jumper wires enables the usage of either power supplies. The following is a
description of how to use the power supplies.

Jumper wires to switch for single or dual power supply

T S
\t_m_ Y o wpl
o< &, cx )
O\ T o <= o~ I
e | D Vec (+5V)
Offset | | o MINV
| | 4 MSB
| E— | G <
VR1 -
<
Linv
a. CLKiN
hlid > 8 CLKour
N
© 9
n < g
0 x o -
S 3 g 12v
Full Scale o)
e W4 A Vcc or A VEe
@ — {+5V or —5.2V)
v l\_/l Linearity <3 o8
VR3

Resistors to switch for single or dual power supply
Fig. 3

To switch on +5.0V single or +5.0V, —5.2V dual power supply, it is necessary to change the four resistors
and jumper wires as well as the power supply fed from the edge connector.
1) Power supply fed from the edge connector

Soldered surface (B side)

“"“1"’

Analog power supply connector
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SONYs

Supply +5.0V for AV, from the upper connector to use the +5V single power supply.
Supply —5.2V for AV from the upper connector to use the dual power supply.

4

CXA1296P

2) Jumper wires

Parts surface
(A side)

Switching <«—
jumper

2

Dual power supply

oo

Single power supply

Cross the Jumper wires to use the +5V single power supply. Hook the jumper wires in parallel to use the dual
power supply.
3) Resistors
To switch single power or dual power supply, the four resistors (R8, R8'), (R9, RY'), (R12, R12') and (R13,
R13') must be changed.
Before shipment from the factory, resistors are set as following for the single power supply.
R8=510Q, R9=150Q, R12=1.3kQ, R13=100Q
Change to the following to use dual power supply.
R8'=3600, R9'=300Q, R12'=220kQ, R13'=1.2kQ
4) Capacitor
Polarity of the 35V/10, tantalum capacitor at the lower right of the PCB is reversed to switch single power
or dual power supply.

Notes on Use

® +5V Single power supply is set before shipment from the factory.

® Logic control input pin is open and kept at high level.

® For the single power supply, be sure to cross one of the jumper wires on the back to avoid a short circuit.

* GND V is separated into analog and digital systems to avoid noise interference. Common usage of AGND
and DGND as well as AV.. and DV, respectively, is recommended near the power supply to avoid an

appreciable voltage difference between the two systems.

Output Code Table
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My V 0 0 1 1
Ly V 0 1 0 1
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CXA1296P PCB Circuit Diagram (Single

Power Supply)
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CXA1296P PCB Circuit Diagram (Dual Power Supply)
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CXA1296P PCB Pattern Diagram

SONY FCX1296P

{2 000000Q000aoano

Parts side Soldered side
Fig. 6 Fig. 7

Silk Diagram
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Fig.8
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SONY. CXD1172P/CXA1106P PCB
6bit, 20 MSPS ADC and DAC Evaluation Board

CXD1172P/CXA1106P PCB is an evaluation PCB for the 6bit high speed low consumption CMOS A/D
converter CXD1172P and the 8bit high speed bipolar D/A converter CXA1106P. This PCB features a high
speed low consumption CMOS A/D converter, Analog input Buffer,clock Buffer, latch and high speed bipolar
D/A converter designed to fully enhance the A/D and D/A converters performance.

BLOCK DIAGRAM wr
ANALOG CIRCUIT a
MOUNT PORTION 3 j
3 e3
3 8
- 3 0
e T sl | &
h < 82
1 4 eo
! < %
[ s |3
vwo—t— Sienam [+ £ 1
] [-}
Leeead 8
cLOCK
BUFFER ';‘:‘:mary
ook RET
| SwW
1 T
GND +SV -3V cLock
Characteristics
® Resolution 6bit
¢ Maximum conversion rate 20 MHz
o Digital input level TTL level
® Supply voltage +5.0V
1. Supply voltage
Item Min. Typ. Max. Unit
45V 150 mA
-5V 20 mA
2. Analog input
AC input voltage
item Min, Typ. Max. Unit
Gain (V,,=1Vp-p input) " 05 2
offset voltage 0 5 v

3. Clock input
TTL compatible
Pulse width Tewr 25ns(min)
Tcwo 25n$(min)
£89303A97-HP
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4. Analog output (CXA1106)

Item Min. Typ. Max. Unit
Analog output 0.9 1.0 1.1 Vv
(RL>10kQ)

5. Output Format (CXD1172)
The table shows the output format of AD Converter

Analog input Ste digital output code
voltage P | msB LSB
Vet 0 11111111
127 10000000

128 01111111

Vs 255 000000O0O0

6. Timing chart

Analog input m

External Clock pﬂn"” | |
:TPWl

AD Clock e A I O I

AD Output e X A S

Latch Output "" foo

DA Input X, — A X -
's?"é"i t

DA Clock |

tep(a)

DA Output _U ‘_\-___/_\‘

Item Symbol Min. Typ. Max. Unit
Clock High time Tewr 25 ns
Clock Low time Tewo 25 ns
Clock Delay Tac 24 ns
Data delay AD tepam 18 30 ns
Data delay (latch) top 17 ns
Settling time ts 10 ns
Hold time t, 2 ns
Data delay DA tepma) 11 ns
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[cxD1172P PERIPHERAL CIRCUIT BOARD|
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List of parts

R1 510 Q1 2S8C2785
R2 1500 Q2 28C2785 ] (Equivalent to 2N5172)
R3 6800 Q3 25C2785
R4 5100 Q4 25C2785 .
ne. 3900 i 2 e | (Equivalent to 2N2222A)
R6 2.2k0
R7 750
R8 2.2k IC1 748174
R9 5100 Ic2 745174
R10 5100 1c3 74504
R11 750 :
VR1 1000 [oscillator]
VR2 10k0 o ato
VR3 2kQ
Ves . ua
L 4704H

|
gl 470;;7/6.3(\/ (chemk):al) or BNCO71

2 22uF/16V (chemical
& P SW ATI1D2M3
ca 10u4F/16V (tamtalate)
C5 0.01xF
C6 0.14F
c7 0.014F
cs8 0.014F
co 0.14F
c10 0.14F
C11 47 uF/10V(chemical)
C12 47 uF/10V (chemical)
C13 474F/10V(chemical)
c14 0.1uF

Method of adjustment
1. Vgain adjustment (VR1)
Adjustment of the analog input gain.

2. Voffset adjustment (VR2)
Offset adjustment of the analog input

3. Vref adjustment (VR3, VR4)
Adjustment of the AD converter reference voltage.
VRB is adjusted at VR3 and VRT at VR4. Reference voltage is given by self bias when PCB is shipped from
factory.

4. Adjustment of analog output gain (VR5)
The full scale voltage of the DA converter output is adjusted.

Points on PCB pattern layout
1. Layout so that Digital current does not flow to analog GND (component @). (For component D: See P. 489
components side)

2. C6 capacitance (between AVgs and AVpp) and C14 capacitance (between DVgs and DVp,,) are important

factors to enhance CXD1172 performance. Those capacitances feature good high frequency characteris-
tics over 0.1 «F (ceramic capacitor). Layout them as close to the IC as possible. l
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3. Analog GND (AVgs) and Digital GND (DVgs) have a common voltage and supply source. ADC'S DVgg
(component @) location as close to the voltage source as possible will give even better results. That is,
a layout where ADC is close to the voltage source is recommended. (For component @: See P.489
components side).

4. For AV, PINs (Pins 10, 14) and DV, PINs (Pins 9, 15) in CXD1172 adopt a common voltage source
as for component @. (See paragraph on latch up prevention) (For @ See soldering side)

5. ADC samples analog signals at the clock falling edge. Accordingly, it is important that clocks fed to ADC
not be affected by jitter.

6. Inductance L1 on the circuit chart serves to prevent Digital noise interference to Analog Vp, when the
Analog and Digital systems have a common power supply.

7. In this PCB, to evaluate ADC and DAC independently, an independent layout has been adopted for the
Analog GND of ADC and DAC, from the voltage generation source. For the user's actual PCB even a
common source poses no problems. For CXA1106, as analog signals are output with the supply voltage
as reference, care should be exercised not to let noise interfere with the DAC Analog Vpp.

Handling precautions
1. Clock input
There are 2modes for the PCB clock input.
1. Through an external signal generator. (external clock)
2. Using a crystal oscillator, (Internal clock).
The 2 modes can be selected through a switch on the PCB.
At shipment an external clock is used.

2. Peripheral thru-holes
There is a number of thru-holes at the Analog input, output and LOGIC areas. Those are to be used when
additional circuits are to be mounted on the PCB circuit. Use when necessary.

3. The 2 Latch IC's (74S174) on the circuit chart are not absolutely necessary for ADC and DAC evaluation.
Even if ADC output Data is directly input to DAC input, normal operation is maintained.

4. Analog input Buffer & Driver block is designed to handle usual Video band signals. Accordingly, for tests
involving frequencies higher than that, methods shown in the Fig below, are recommended.

»

High frequency input test circuit
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For latch up prevention
CXD1172 is a CMOS IC which requires latch up precautions. Latch up is mainly generated by the lag in the
. voltage rising time of AV, (Pins 10, 14) and DV, (Pins 9, 15), when power supply turns ON.

1. Correct usage
a. When Analog supply and Digital supply are from different sources.

Avoo
(10)(14)- 9
Avoo Dvop

WV WV e
Tee ) CXD1172 = osme e C>0

Avss DVss
() - 8

Avss \I/

DVss

b. When Analog and Digital supply are from a common source.

(@
—~ o
Avoo Dvop
15V :
e |
ee ) CXD1172 T T DIGITAL IC [:>O
Avss DVss
(). (&
s T [
Ovas
(i)
oveo
»-W——a
: 10X 14
) Avoo
5V
cs::> CXD 172 T Yoarwe O
o
16
avss T
Dvss
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2. An example where latch up easily occurs.
a. When Analog and Digital supply are from different sources.

Dvop
AVDD
Avop Dvoo
E X
=cs ) CXD1172 = oemaL e L X
Avss Dvss
(i) (s)
Avss \Ij
DVss

b. When Analog and Digital supply are from a common source.
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CXD1172AP/CXA1106P PCB

6bit, 20 MSPS ADC and DAC Evaluation Board

CXD1172AP/CXA1106P PCB is an evaluation PCB for the 6bit high speed low consumption CMOS A/D
converter CXD1172AP and the 8bit high speed bipolar D/A converter CXA1106P. This PCB features a high
speed low consumption CMOS A/D converter, Analog input Buffer,clock Buffer, latch and high speed bipolar
D/A converter designed to fully enhance the A/D and D/A converters performance.

vOouT
BLOCK DIAGRAM
ANALOG CIRCUIT a
MOUNT PORTION 8 b
< e3
s |3
g =k
3 g8
| = 6 §
ot ML, )
Q
3 1
[~ K
m'::rcsn 'u"n" y
MOUNT PORTION ose Suring seif
| sw
[ 1 ] V‘l
GND +8v -3V cLock
Characteristics
® Resolution 6bit
o Maximum conversion rate 20 MHz
o Digital input level TTL level
o Supply voltage +5.0V
1. Supply voltage
ltem Min. Typ. Max. Unit
+5V 150 mA
-5V 20 mA
2. Analog input
AC input voltage
Item Min. Typ. Max. Unit
Gain (V,,=1Vp-p input) 0.5 2
offset voltage 0 5 v
3. Clock input
TTL compatible
Pulse width Tews 25ns(min)
Tewo 25ns(min)
EB9803-HP
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4. Analog output (CXA1106)

Item Min. Typ. Max Unit
Analog output 0.9 1.0 1.1 v
(R, >10kQ)
5. Output Format (CXD1172A)
The table shows the output format of AD Converter
Analog input Ste digital output code
voltage P | msB LSB
Vi 0 11111111
127 10000000
128 01111111
Vs 255 000000O00O0
6. Timing chart
Analog input w
External Clock F\:]_T"W“ f [
:TPWI
5 Tdc
AD Clock :l
EELIZ:(AD)
AD Output P X A X
Latch Output ton
DA Input X e A X -
tslio-ch
DA Clock nilani e
DA Output ooy
Item Symbol Min. Typ. Max. Unit
Clock High time Tew1 25 ns
Clock Low time Tewo 25 ns
Clock Delay Tac 24 ns
Data delay AD tepan) 18 30 ns
Data delay (latch) too 17 ns
Settling time ts 10 ns
Hold time th 2 ns
Data delay DA teoma) 11 ns
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List of parts
R1 510 Q1 25C2785
R2 1500 Q2 25C2785 } (Equivalent to 2N5172)
:3 6800 Q3 25C2785 ’
4 5100 Q4 25C2785 )
Re on % ascorss } Eauivalent to 2n22224)
R6 2.2k0
R7 750
R8 2.2k0 ICc1 745174
R9 5100 1C2 745174
R10 5100 IC3 74504
R11 750
VR1 1000 [oscillator]
VR2 10kQ 8;8 el
VR3 2k0
i za
L1 4704H
g; ;;0"/” 6-3(" ‘°"e'"“)’a') or BNCO71
1F/16V (chemical
c3 OIyF SW AT1D2M3
c4 10xF/16V (tamtalate)
c5 0.01,F
Cé 0.1u4F
c7 0.014F
c8 0.014F
c9 0.1xF
c10 0.1xF :
c11 474F/10V (chemical)
c12 474 F/10V(chemical)
c13 47 1F/10V (chemical)
c14 0.14F

Method of adjustment
1. Vgain adjustment (VR1)
Adjustment of the analog input gain.

2. Voffset adjustment (VR2)
Offset adjustment of the analog input

3. Vref adjustment (VR3, VR4)
Adjustment of the AD converter reference voltage.
VRB is adjusted at VR3 and VRT at VR4. Reference voltage is given by self bias when PCB is shipped from
factory.

4. Adjustment of analog output gain (VR5)
The full scale voltage of the DA converter output is adjusted.

Points on PCB pattern layout
1. Layout so that Digital current does not flow to analog GND (component D). (For component @: See P.497
components side)

2. C6 capacitance (between AVgg and AV;;) and C14 capacitance (between DVsg and DVp,p) are important

factors to enhance CXD1172A performance. Those capacitances feature good high frequency characteris-
tics over 0.1 4F (ceramic capacitor). Layout them as close to the IC as possible. .
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3. Analog GND (AVgs) and Digital GND (DVss) have a common voltage and supply source. ADC'S DVgq
(component @) location as close to the voltage source as possible will give even better results. That is,
a layout where ADC is close to the voltage source is recommended. (For component @: See P. 497
components side).

4. For AVpp PINs (Pins 10, 14) and DV, PINs (Pins 9, 15) in CXD1172A adopt a common voltage source
as for component 3. (See paragraph on latch up prevention) (For @ See soldering side)

5. ADC samples analog signals at the clock falling edge. Accordingly, it is important that clocks fed to ADC
not be affected by jitter.

6. Inductance L1 on the circuit chart serves to prevent Digital noise interference to Analog V,p, when the
Analog and Digital systems have a common power supply.

7. In this PCB, to evaluate ADC and DAC independently, an independent layout has been adopted for the
Analog GND of ADC and DAC, from the voltage generation source. For the user's actual PCB even a
common source poses no problems. For CXA1106, as analog signals are output with the supply voltage
as reference, care should be exercised not to let noise interfere with the DAC Analog Vpp.

Handling precautions
1. Clock input
There are 2modes for the PCB clock input.
1. Through an external signal generator. (external clock)
2. Using a crystal oscillator, (Internal clock).
The 2 modes can be selected through a switch on the PCB.
At shipment an externa! clock is used.

2. Peripheral thru-holes
There is a number of thru-holes at the Analog input, output and LOGIC areas. Those are to be used when
additional circuits are to be mounted on the PCB circuit. Use when necessary.

3. The 2 Latch IC's (74S174) on the circuit chart are not absolutely necessary for ADC and DAC evaluation.
Even if ADC output Data is directly input to DAC input, normal operation is maintained.

4. Analog input Buffer & Driver block is designed to handle usual Video band signals. Accordingly, for tests
involving frequencies higher than that, methods shown in the Fig below, are recommended.

D1172A

SG@ !

High frequency input test circuit
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For latch up prevention
CXD1172A is a CMOS IC which requires latch up precautions. Latch up is mainly generated by the fag in
the voltage rising time of AV, (Pins 10, 14) and DV,,;, (Pins 9, 15), when power supply turns ON.

1. Correct usage
a. When Analog supply and Digital supply are from different sources.

CG) CXD1172A ‘:‘1: = DIGITAL IC ®O

b. When Analog and Digital supply are from a common source.

0]
~TN ove
Avoo Dvoo
=5V L
- C“L J
,m«) CXD1172A = T semacic >0
Avss DVss
oY (&)
AVss Y
Dvss
@i

DIGITAL IC C> O

11
Ll

ce== ) CXD1172A

Dvss
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2. An example where latch up easily occurs.
a. When Analog and Digital supply are from different sources.
Dvop
AVDD
j‘toim) 9)(15)
Avop Ovoo
PV iV L
i:cs ) CXD1172A b DIGITAL IC Dx
ﬁ_Vs\s DVss
16 )
Avss \r T
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b. When Analog and Digital supply are from a common source.
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Avop DVoo
w T3V L
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CXD1175P/CXA1106P PCB

8bit, 20 MSPS ADC and DAC Evaluation Board

CXD1175P/CXA1106P PCB is an evaluation PCB for the 8bit high speed low consumption CMOS A/D
converter CXD1175P and the 8bit high speed bipolar D/A converter CXA1106P. This PCB features a high
speed low consumption CMOS A/D converter, Analog input Buffer,clock Buffer, latch and high speed bipolar

D/A converter designed to fully enhance the A/D and D/A converters performance.

BLOCK DIAGRAM wr
ANALOG CIRCUIT o
MOUNT PORTION 8 2
3 £S
g 3t
sl |
"M e =E
[ < sa
1 4 2g
] ! a e
1 " 2
- el
vmo—t—f S0e v ] £ 1 °
o
leeoa] & 1
ccock | I 11 ee--- -
BUFFER unnecessary
ANALOG CIRCUIT 0s¢c during self
MOUNT PORTION LTJ bias usage
! Sw
7
GND +5v -5V cLock
Characteristics
® Resolution 8bit
© Maximum conversion rate 20 MHz
o Digital input level TTL level
o Supply voltage +5.0V
1. Supply voltage
Item Min. Typ. Max. Unit
+5V 150 mA
-5V’ 20 mA
2. Analog input
AC input voltage
Item Min. Typ. Max. Unit
Gain (Viy=2Vp-p input) 0.5 2
offset voltage 0 5 v
3. Clock input
TTL compatible
Pulse width  Tewy 25ns(min)
Tewo 25ns(min)
E89226A97-HP
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4. Analog output (CXA1106)

Item Min. Typ. Max. Unit
Analog output 0.9 1.0 1.1 V'
(R.>10kQ)
5. Output Format (CXD1175)
The table shows the output format of AD Converter
Analog input Ste digital output code
voltage P | msB LSB
Vit 0 11111111
127 10000000
128 01111111
Vrs 255 0000O0O0O0O
6. Timing chart
Analog input J—\ / \ /
External Clock ™= ™ [ [
:TPWI
AD Clock ::j_|T"° smiipm i
;tPD(:AD)
AD Output Y Y -
Latch Output oo
DA Input A X X X
tg sty
[
DA Clock My
DA Output tPD(D:A:
Item Symbol Min. Typ. Max. Unit
Clock High time Tewt 25 ns
Clock Low time Trwo 25 ns
Clock Delay Tac 24 ns
Data delay AD tepcan) 18 30 ns
Data delay (latch) top 17 ns
Settling time ts 10 ns
Hold time tn 2 ns
Data delay DA tPD(DA) 11 ns
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List of parts

R11
VR1
VR2
VR3
VR4
VRS

cl
c2
c3

Ci4

510 Q1

1500 Q2
6800 Q3
5100 4

3900 Q5

2.2kQd

750
2.2k IC1

510Q 1C2

5100 IC3

750

1000
10kQ 0sC

2kQ

2k0

2
4704F/6.3V (chemical) or
224F/16V(chemical) SW
0.14F

10.F/16V(tamtalate)

0.014F

0.14F

0.01.F

0.014F

0.1x4F

0.14F

47 ;F/10V (chemical)
47 4F/10V (chemical)
47 4 F/10V (chemical)
0.14F

Method of adjustment
1. Vgain adjustment (VR1)
Adjustment of the analog input gain.

2. Voffset adjustment (VR2)
Offset adjustment of the analog input

3. Vref adjustment (VR3, VR4)
Adjustment of the AD converter reference voitage.
VRB is adjusted at VR3 and VRT at VR4. Reference voltage is given by self bias when PCB is shipped from

factory.

4. Adjustment of analog output gain (VR5)
The full scale voltage of the DA converter output is adjusted.

Points on PCB pattern layout

1. Layout so that Digital current does not flow to analog GND (component @©). (For component @: See P. 505

components side)

25C2785
25C2785 ; (Equivalent to 2N5172)
25C2785

25C2785 .
2502785 } (Equivalent to 2N2222A)

745174
748174
74504

470uH

BNC071
AT1D2M3

2. C6 capacitance (between AVgs and AV,,) and C14 capacitance (between DVgs and DVpp) are important
factors to enhance CXD1175 performance. Those capacitances feature good high frequency characteris-

tics over 0.1 4F (ceramic capacitor). Layout them as close to the IC as possible.

3. Analog GND (AVg) and Digital GND (DVss) have a common voltage and supply source. ADC'S DV
(component @) location as close to the voltage source as possible will give even better results. That is,
a layout where ADC is close to the voltage source is recommended. (For component @ : See P. 505
components side).
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For AVpp PINs (Pins 14, 15, 18) and DVpp PINs (Pins 11, 13) in CXD1175 adopt a common voltage
source as for component 3. (See paragraph on latch up prevention) (For @ See P. 505 soldering side).

ADC samples analog signals at the clock falling edge. Accordingly, it is important that clocks fed to ADC
not be affected by jitter.

Inductance L1 on the circuit chart serves to prevent Digital noise interference to Analog Vp, when the
Analog and Digital systems have a common power supply.

In this PCB, to evaluate ADC and DAC independently, an independent layout has been adopted for the
Analog GND of ADC and DAC, from the voltage generation source. For the user's actual PCB even a
common source poses no problems. For CXA1106, as analog signals are output with the supply voltage
as reference, care should be exercised not to let noise interfere with the DAC Analog Vpp.

Handling precautions

1.

Reference voltage

By shorting Vgt and Vgrs Vrg and Vigs in CXD1175P a self bias function is available where Vg =2.6V
and Vg =0.6V. At the PCB either self bias or external reference voltage may be selected according to the
way the jumper wire is connected. At the shipment, the reference voltage is provided by the self bias. Also,
when reference voltage is to be provided from the exterior, adjust the dynamic range (Vg —Vgg) to 1.8Vp-p
or over.

Clock input
There are 2modes for the PCB clock input.
1. Through an external signal generator. (external clock)
2. Using a crystal oscillator, (Internal clock).
The 2 modes can be selected through a switch on the PCB.
At shipment an external clock is used.

Peripheral thru-holes
There is a number of thru-holes at the Analog input, output and LOGIC areas. Those are to be used when
additional circuits are to be mounted on the PCB circuit. Use when necessary.

The 2 Latch IC's (74S174) on the circuit chart are not absolutely necessary for ADC and DAC evaluation.
Even if ADC output Data is directly input to DAC input, normal operation is maintained.

Analog input Buffer & Driver block is designed to handlie usual Video band signals. Accordingly, for tests
involving frequencies higher than that, methods shown in the Fig below, are recommended.

»

High frequency input test circuit
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For latch up prevention
CXD1175 is a CMOS IC which requires latch up precautions. Latch up is mainly generated by the lag in the
voltage rising time of AV, (Pins 14, 15, 18) and DV, (Pins 11, 13), when power supply turns ON.

1. Correct usage
a. When Analog supply and Digital supply are from different sources.

:yl: oem e >0

b. When Analog and Digital supply are from a common source.
0]
—

= Yowmac >0

@ii)

T )oiemaLic C> O
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2. An example where latch up easily occurs.
a. When Analog and Digital supply are from different sources.

Avoo

eV TSV

-—C6

= DIGITAL Ic E>><
|

b. When Analog and Digital supply are from a common source.
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CXD1175AP/CXA1106P PCB

8bit, 20 MSPS ADC and DAC Evaluation Board

CXD1175AP/CXA1106P PCB is an evaluation PCB for the 8bit high speed low consumption CMOS A/D
converter CXD1175AP and the 8bit high speed bipolar D/A converter CXA1106P. This PCB features a high
speed low consumption CMOS A/D converter, Analog input Buffer,clock Buffer, latch and high speed bipolar

D/A. converter designed to fully enhance the A/D and D/A converters performance.

vour
BLOCK DIAGRAM
ANALOG CIRCUIT % |
MOUNT PORTION S 2
o £ 8
3 2 =
o| | s
Hl 5 83
' | | °*
[ b
P % ) S
vmo— o Amee e |+~ R
S i
- [3)
CLOCK R
BUFFER unnecessary
ANALOG CIRCUIT I 0sc I during self
MOUNT PORTION bias usage
1 Sw
3
GNﬁ +5v =SV cLock
Characteristics
® Resolution 8bit
® Maximum conversion rate 20 MHz
o Digital input level TTL level
o Supply voltage 5.0V
1. Supply voltage
Item Min. Typ. Max. Unit
+5V 150 mA
-5V 20 mA
2. Analog input
AC input voltage
Item Min. Typ. Max. Unit
Gain (V;,=2Vp-p input) 0.5 2
offset voltage 0 5 v
3. Clock input
TTL compatible
Pulse width Ty, 25ns(min)
Tewo 25ns(min)
E89804-HP
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4. Analog output (CXA1106)

Item Min. Typ. Max. Unit
Analog output 0.9 1.0 1.1 ¢ v
(R.>10kQ)
5. Output Format (CXD1175A)
The table shows the output format of AD Converter
Analog input Ste digital output code
voltage P MSB LSB
Vit 0 11111111
127 10000000
128 01111111
Vrp 255 60000000
6. Timing chart
Analog input / \ / \ /
External Clock __ =™ ] [T [
;Twa
E Tdc
AD Clock ::1
if_l’_ll(:AD)
AD Output Y ) —
t,
Latch Output P10
DA Input A X X =
thkt,
DA Clock L
DA Output tmm:.\:
ltem Symbol Min. Typ. Max. Unit
Clock High time Tew1 25 ns
Clock Low time Tewo 25 ns
Clock Delay Tac 24 ns
Data delay AD tenan) 18 30 ns
Data delay (latch) ton 17 ns
Settling time ts 10 ns
Hold time t, 2 ns
Data delay DA tPD(DA) ) 11 ns
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List of parts

R1 510 Q1 25C2785

R2 1500 Q2 25C2785 } (Equivalent to 2N5172)
R3 6800 Q3 25C2785

R4 5100 Q4 25C2785 .
Re Sio0 % 230278 | (Equivalent to 2N22224)
R6 2.2k0

R7 750

R8 2.2k iICL 748174

R9 5100 Ic2 748174

R10 5100 Ic3 74504

R11 750

VR1 1000 [oscillator]

VR2 10k0 F

VR3 2kQ

VR4 2kQ

VR5 5kQ i 4704H

a p At R ol or BNCO71

c2 224F/16V(chemica

c3 01,F SwW AT1D2M3

c4 104F/16V (tamtalate)

C5 0.01xF

Ccé 0.1u4F

c7 0.014F

cs 0.01xF

[o:} 0.1xF

c1o0 0.1xF

C11 47 uF/10V(chemical)

C12 47 uF/10V(chemical)

c13 47 1F/10V (chemical)

c14 0.14F

Method of adjustment
1. Vgain adjustment (VR1)
Adjustment of the analog input gain.

2. Voffset adjustment (VR2)
Offset adjustment of the analog input

3. Vref adjustment (VR3, VR4)
Adjustment of the AD converter reference voltage.
VRB is adjusted at VR3 and VRT at VR4. Reference voltage is given by self bias when PCB is shipped from
factory.

4. Adjustment of analog output gain (VR5)
The full scale voltage of the DA converter output is adjusted.

Points on PCB pattern layout

1. Layout so that Digital current does not flow to analog GND (component D). (For component @ : See P. 513
components side)

2. C6 capacitance (between AVgs and AVp,) and C14 capacitance (between DVgg and DVyp) are important
factors to enhance CXD1175A performance. Those capacitances feature good high frequency characteris-
tics over 0.1 xF (ceramic capacitor). Layout them as close to the IC as possible.

3. Analog GND (AV) and Digital GND (DVgs) have a common voltage and supply source. ADC'S DV
(component @) location as close to the voltage source as possible will give even better results. That is,
a layout where ADC is close to the voltage source is recommended. (For component @: See P. 513
components side).
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4. For AVp;, PINs (Pins 14, 15, 18) and DV, PINs (Pins 11, 13) in CXD1175A adopt a common voltage
source as for component 3. (See paragraph on latch up prevention) (For @ See P. 513 soldering side).

5. ADC samples analog signals at the clock falling edge. Accordingly, it is important that clocks fed to ADC
not be affected by jitter.

6. Inductance L1 on the circuit chart serves to prevent Digital noise interference to Analog Vp, when the
Analog and Digital systems have a common power supply.

7. In this PCB, to evaluate ADC and DAC independently, an independent layout has been adopted for the
Analog GND of ADC and DAC, frem the voltage generation source. For the user's actual PCB even a
common source poses no problems. For CXA1106, as analog signals are output with the supply voltage
as reference, care should be exercised not to let rioise interfere with the DAC Analog Vpp.

Handling precautions
1. Reference voltage
By shorting Vgt and Vgrs Vrg and Vggs in CXD1175A a self bias function is available where Vg =2.6V
and Vg =0.6V. At the PCB either self bias or external reference voltage may be selected according to the
way the jumper wire is connected. At the shipment, the reference voltage is provided by the self bias. Also,
when reference voltage is to be provided from the exterior, adjust the dynamic range (Vgr — Vgg) to 1.8Vp-p
or over.

2. Clock input
There are 2modes for the PCB clock input.
1. Through an external signal generator. (external clock)
2. Using a crystal oscillator, (Internal clock).
The 2 modes can be selected through a switch on the PCB.
At shipment an external clock is used.

3. Peripheral thru-holes
There is a number of thru-holes at the Analog input, output and LOGIC areas. Those are to be used when
additional circuits are to be mounted on the PCB circuit. Use when necessary.

4. The 2 Latch IC's (74S174) on the circuit chart are not absolutely necessary for ADC and DAC evaluation.
Even if ADC output Data is directly input to DAC input, normal operation is maintained.

5. Analog input Buffer & Driver block is designed to handle usual Video band signals. Accordingly, for tests
involving frequencies higher than that, methods shown in the Fig below, are recommended.

D1175A

sa@ I

High frequency input test circuit
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For latch up prevention
CXD1175A is a CMOS IC which requires latch up precautions. Latch up is mainly generated by the lag in
the voltage rising time of AV, (Pins 14, 15, 18) and DVp,, (Pins 11, 13), when power supply turns ON.

1. Correct usage
a. When Analog supply and Digital supply are from different sources.

AV

3LV 22

;k DIGITAL IC L-_:>O

AVss

b. When Analog and Digital supply are from a common source.
0]
—N— oo

= DIGITAL IC I:)O

It
I
4

(i)

F DNoerwe OO
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2. An example where latch up easily occurs.
a. When Analog and Digital supply are from different sources.

Avop

-

» V5 ?'PSVJ
=ce

ﬁE DIGITAL IC [:>><

b. When Analog and Digital supply are from a common source.
(i)

5 sV
C6

T DIGITAL IC E> X

AVss

(i)

= DIGITAL ¢ E>><
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10/9 Bit 20 MSPS Sub-ranging A/D Converter Evaluation Board

Description Features
The FCX20220A-1/-2 is an evaluation printed ® Resolution 10 bit = 1 LSB
circuit board for the 10/9-bit high speed A/D con- (FCX20220A-1)
verter CX20220A-1/-2. On this one board, A/D 9 bit = 1LSB
converter, sample hold, voltage reference and ECL (FCX20220A-2)
line drivers are mounted, and this PCB is designed e Maximum conversion 20 MSPS
to achieve the best performance of the A/D con- rate
verter. Conversion up to 20 MSPS is possible. e Analog input level 1 Vp-p
o Digital input level ECL level
o Digital output level ECL level
e Supply voltage +12
+5V
® Analog input band 10 MHz
width
e Analog input 75Q
impedance
Block Diagram
;’ —————————————————————————————— ll
| Off set VR2 II
| Tomi 5k ¢ VRS |
| z H +3v |
I
Vo > U v |
| "y I
b S/H o N -0D1(MSB)
| 813 . e d 5 002
| b VREF.T T ° ! 383
I < - 605
o pu ] -0D6
! vR3 vaer 8 S o7
[ -2v VREF. 8| o égg
| x1 1 L _op10iLse)
| s/H| [s/n o I
| CLK| |CLK !
I |
| AD CLK |
| AD CLK |
| Latch CLK |
crineT CLK Bufter | CLK OUT L_ocLk out
| 50 CLK OUT L 6Tk ouT
I
| |
| |
|
b e - e e e e e = = =) a
GND =5V +5Vv -12v +12v
NE89640-HP
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Supply Voltage

Item Symbol Min. Typ. Max. Unit
+12v Iveer 110 130 mA
-12v IVEE1 -170 [ -200| mA

+5V lvce2 80 100 mA

-5V IVEE2 —450|—-5201 mA

Analog Input

Item Symbol Min. Typ. Max. Unit
AC input voltage amplitude VIN 1 2 \
Offset adjustable range -2 +2 \Y
Input impedance ZIN 75 Q

Digital Input

ltem Symbol Min. Typ. Max. Unit
VCLK H -11 \
Input voltage
Vewk L —-15 \
Input impedance ZIN CLK 50 Q

Digital Output (D1 to D10)
ECL 10K compatible (open emitter)

Clock Output
ECL 10K compatible, complementary output {open emitter).
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Timing Chart

Sample N + 1
Sample N
Analog input Sample N + 2
Clock input y
Tcwo Tcw|
Sampling pulse —Sample)
2 (Hold) e N—r
T
N+1
[T« N To
Sample hold
waveform N+2
A/D clock | .
\_____Jf_—_\___/_—_\__
Tp Tg
A/D data output DataN — 2 DataN — 1 ). & Data N SN +1
—t rF
Latch clock _\___,
o Tcwy Tewo
1 ]
Latch output DataN — 3 DataN — 2 X DataN — 1 X N
- TG
Clock output ol Hﬁ—/—\_
N )

TH is the timing in which the upper level comparator compares VIN and VREF and latch the result.
TL is the timing in which the lower level comparator compares VIN and VREF and latches the result.

Item Symbol | Min. Typ. | Max. Unit

Tpwo 25 ns
Input clock pulse width

Tepw1 25 ns
Sampling pulse delay TA 4 ns
Sampling pulse width *1 8 10 ns
Sampling delay 7C 5 ns
A/D clock delay *2 ™ 40 ns
A/D clock pulse width *3 TE 22 ns
A/D output data delay TF 5 ns
Latch output data delay 7G 4 ns
Clock output delay 7D 40 ns

Note) *1 Adjustable in 2ns step by taps of dealy line 1 (DL1).
*2 Adjustable in 5ns step by taps of delay line 2 (DL2).
*3 Adjustable in 2ns step by taps of delay line 3 (DL3).
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Output Data Format

A/D converter input {S/H out) is quantized to 10/9 bit under the reference voltage range of VREF.T to
VREFB. VREF.T = OV, VREFB = —2V are set on this PCB.

(FCX20220A-1)

Digital output coding

A/D input signal voltage Step MSB L
12345689010

VREF. T 0000 1111111111
: 0001 1111111110
511 1000000001

512 1000000000

513 o111111111

1023 0000000001
VREF. B 1023 000O0OO0OO0OO0OCGOO
1: VoH
0: VoL

Adjusting Procedure
1. VREF (Full Scale) adjustment -
Adjust VR3 (Full Scale), monitoring TP3 (VREFB), for the voltage reading of —2V.
2. Offset adjustment .
Apply sine wave of 1 Vp-p to VIN pin, and monitor TP2 (A/D input). Adjust VR2 (offset) so that the
input voltage for the A/D is centered at —1V.
3. Vgain adjustment
Adjust VR2 (Gain) monitoring TP2 so that the input voltage for the A/D falls into the range of OV to
—2V.
4. Vcc adjustment
Check TP4 (Vcc) and adjust VR5 (Vcc adj) so that the voltage reading is around +2V.
5. Dumping resistance adjustment
Adjust VR4 (Damping) so that the A/D performs best result for the electrical characteristics (Lineari-
ty, DG, DP and so on).

Notes on Application

1. Termination resistance of digital output is not mounted on the PCB. To prevent waveform distortion by
reflection, it is recommended to terminate on a PCB that receives the signal.

2DTaps of delay lines 1 to 3 are connected at pin 4, 13, 11 respectively for 20 MHz operation. It is
recommended that the taps are selected for each operating frequency for the best performance.
@Select taps at 4, 10, 9 respectively for 14 MHz operation.

® At 20MHz : @ At 14MHz :

1| 11 L ||
—‘IDLZ I3J’— AIDLS Ill—— 4| [ 4 l—- —{DLZ IOI—— DL3 9 .
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Differential Gain Wave Form

Condition Clock: 20 MHz
Signal: NTSC. 40IRE mod. ramp.
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Application Circuit

QP1imasms-5 Q1,22sa1206 Q12-1425c2008 Q3,425k105 Q5,625c2008 QB2sarzos Q7,9,1025c2408 OP2Lm3ser Q112541206

L] . 10 D1-4

15597-1

2-/1-¥02202X0

RA;
Ry 15
10K+
VRIS \01
3y 5]
Sz
TP1 ne
4
Vin. r
0P
s
82
RS
15
QVRI,OFFSET  QVR2,GAIN L3z @ VR3;FULL SCALE
; 0. @VRS5; vec ADY
W QVRE; LINERALITY
A1 wpr0116 == 80 A2 wpione
-—C34
- 01
1IN
12§A1
ih 14
SDL20N500

-5v-a 81 a
o “&Ig QO
a5 Ca2
PGS F e |
4-5V-A°:- 83 1
DGND = . aidan B84 !
= 02 Ozn O PG4 as |!
® (] “;gtg 86 ;
-12v-4|
9 oy |
1 03 ||cad]+ 88
© werorre @ o |!
MC10176 Y !
D4 Oswo |1
© 05 e |
04(9) @) (a) 812 \-(5M2
s e § 83 a3
05 (9) @ "7 &Ome |
i P ee o |1
o7 (&) (2 (9o a7 | !
1
B2 08 OpBie
oa(®) ©® wmciore @ Oers | |
03(2) ) I
@ 1
i
TE) TP7 |
() 1
1
RA1 . |reo |
100 100 N
|
|
|
1
]
I
|
|
1
|
4O a3e

R52 2
130

(O—~9—®

€35,37,38
[:3}

-L- DIGITAL GND

,ﬁ’ ANALOG GND

*DG (digital ground) and AG (analog ground) are not separated on this board.
*—5V-D (digital) and —5V-A (analog) are not separated on this board.
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2-/1-v0Z220ZX04




SONYo

FCX20220A-1/-2

List of Parts
R1 8202
R2 1KQ
R3 10k Q2
R4 15()
R5 15Q)
R6 390
R7 2.7k Q)
R8 2.7kQ
R9 150
R10 1200
R11 6210
R12 1204
R13 150
R14 150
R15 2700
R16 100
R17 470
R18 680()
R19 6802
R20 750
R21 2.7k Q)
R22 150
R23 2.7k}
R24 3604}
R25 300
R26 3600
R27 150
R28 1500
R29 2k
R30 470
R31 100}
R32 8200
R33 1500
R34 150
R35 1.5k
R36 2.7kQ
R37 5600
R38 10k )
R39 150
R40 1000
R41 1000
R43 510
R44 820
R45 1300
R46 560}
R47 560()
R4S 5600
R49 820
R50 1300
R51 820
R52 1300
R53 560
R54 5600
R55 5604
R56 5600
R57 561
R58 560
R69 56()
R60 56 ()
R61 2.7k
R62 56()
R63 2.7k
R64 56()
RE5 10042

Carbon

|Semi-constant resistance 3

VR1 2k
VR2  5kQ
VR3  2k0
VR4 1000
VRS 2000

.1p.F

|
i
|

C39 O uF
Cca0 10pF
CIM 47|}A/16V

| |

| i
C46 47u/16V
Qi 2S5A1206 (NEC)
Q2 2SA1206
Q3 2SK105
Q4 2SK105
Q5 25C2408 (NEC)
Q6 25C2408
Q7 2SC2408
Q8 25A1206
Q9 25C2408
Q10 25C2408
Qi 2SA1206
Q12 25C2408
Q13 25C2408
Qi4 25C2408
Diode
D1 18897-1
D2 18897-1
D3 18S897-1
D4 18897-1
DS 151587
D6 18251
D7 185971
OP1 HA5195-5
OP2 LM358P
Al HD10116
A2 HD10116
A3 HD10116
81 MC10176
B2 MC10176
DL1 SDL20N500
DL2 SDL5ON500
DL3 SDL20N500
Pt
TP1

|

|
TPS

NS-LR020

bead core

Ceramic
}

Ceramic
Ceramic
Tantalum
|
|

|
tantalum

*1 The following is the delay line connection.

NC OUT NC
14 13 12 11 10 9 8
o o

12 3 4 5 6 7
IN GND

*2 The inductance of the pulse transformer is as follows:

®—® 7+3uH
@—® 7+3zH
@®—® 7x34H

*3 The recommended connectors are NS-P006
and NS-LPO17.

*4 The recommended connectors for PCB are
KELCORP4610-072-112.

*1
*1
*1
Pulse transformer *2
Test pin
|
|

|
Test pin
Connector*3
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3 mm)

general tolerance =+ 0

. mm,

{unit;

imensions

The PCB Pattern and D

10

00236
IR R XX AR |
4wV

oup SGBRCONERIEnLEY
P v »é o
“k 24 4@ @ -

129

139

Soldering Side

Component Side
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CX20018PCB

CX20018 Evaluation Board

Description
CX20018PCB

is an evaluation board for

CX20018, Dual 16 bit, 44 kHz, Multiplexed A/D.
This board consists of CX20018, a pair of Sample
Hold Amplifiers, 84.6 MHz MCLK Oscillator Circuit,

and =5V Voltage Regulators.

1) This PCB requires the following Input signals

2) The output from the PCB

and power supplies 1. DATA OUT TTL output
1. The digital control signals 2. fMCLK/n Check CX20018 data sheet
- BCLK TTL input
-CC TTL input
2. Analog Inputs
—Vin1,Vin2 10 Vp-p max.
3. Power supplies
- 15V (+15V — 100mA,
—15V — 200mA)
The interface connector for the PCB is recom-
mended to use 22 positions edge connector, sup- Pin Configuration for P
plied by AMP, Inc or the other vendors. ‘ U cB
1 ] DGND
3) CX20018PCB Block Diagram 2 4 DATA OUT
3 DGND
4 BELK
CSH €X20018 s 4 DGN,D
6 222 fmcixin
Vinl 0o—od 7 7777 DGND
(15) o, SW1
8 Y77 cc
DATA
ooy ] DGND
2) 10 77777 DGND
Vin2 > ac)’LK W )
(17) 12
7b 13 AGND
14 222 haNo
15 VINt
16 AGND
swe - 7 VIN2
i omne |——e3 Mok 18 7 AGND
o6 ° - © 19 AGND
(8) L\ 20 22277 —\SV
Tl 2\ 777777 AGND
XTAL { }--Pin Number of CX20018PCB +Hsv
NE89635-HP
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CX20018PCB Schematic Diagram

o 10K s A3 ¢
R L'\}‘”# R2 CSHT 4.3K RS
. 35V p | Yy 1K
ving (O + 1K VR1 - A
10K |c1>-< +'02>‘ R4
» 25K152]Q1 'K
N
F 35y 50K
D3
® o | ok e,
CSHL 50K
R6 l a7 R7 iL 4.3K VR6)| R10
vint O NGy kO —W—- 1K
10K Ic4 +ICS =T +I06>—"—‘VW——“
+15 [—7 2 'K ©
UGB
z4.7u 50K
5 O a7 T 35v
TGND (O—
. 28 O
2 27
3132 €33 Jq
AGND 3 26
Ri3 |( VRS9 hll I I 25
P x 5 o 24
10K [|750K
oo~ 6 ¢ 23 270nH o IC9
7 8 22
4 C29 8 o o4 £11 Jos T
—H 8 3 [ HF-4150F
o 201 T ' eae
01w cao I 20K
O C34 - 11 18-
cc i 12 17
0.1 A4 C35 13 16 %’D k0.
1K pn R1Z ] 4K fooord 12 12 X €48 35v
ND O - o - i
DG |L 20K A + See specification CX20018
. Page 315,
Recommended Interface Circuit.
IC1 to 6 LF356 tMCLk/N O BitClock() () DATAOUT
CSH  1000pF

CANOS

82d481002X2
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CX20018PCB

CX20152/18 Adjustment Procedure

Fig. 1 shows the test system for CX20018PCB and
CX20152PCB.

Low distortion CX20018

S.G. (HP-339A)

CX20152
PCB

Distortion
Meter (HP-339A)

PCB
1kHz Sine wave ?

i

Timing

Generator

Oscilloscope

Fig. 1 Test System

1. CX20018PCB Adjustment

CX20018PCB consists of 2 S/H and A/D, and 2
channel signal can be converted to a serial digital
signal. Adjustment should be achieved for both S/H
respectively. At first adjust Vint.

vini
10k

Fig. 2 Point A Waveform

2) Check either L.OUTPUT or R.OUTPUT of
CX20152PCB.

Adjust VR5 and VRS to get the maximum output by
eliminating a clipping waveform. VR5 is DC offset
adjustment volume and VR9 is Iset adjustment
volume.

Csh

Integrated
waveform

Fig. 3 Integrated Waveform

1) Check point A. (IC4 Input)
Input analog signal level at point A should be ad-
justed to 10 Vp-p. (See Fig. 2)

5V 200us

10Vp-p

NV

ov

3) Check point B (IC5 output) and CC. (Pin8 of
CX20018PCB)
Adjust VR4 to get the integrated waveform. (See
Fig. 3) VR4 is the adjustment volume for the settling
time of S/H.

Should be
smooth
/ like this.

When the sinusoidal wave form is observed
at point B, magnity the range of time base.
Then, the integral waveform will be observed.
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4) Check point C. (IC6 output)
Adjust VR6 to get the waveform at point C as the 1V
waveform in Fig. 4. After this adjustment, check
CX20152PCB output.
If the output waveform is clipped, adjust VR5 to
eliminate this clipping.

10us

S I e o
| ! |
VR6 ‘ \ \ \
~2~—3v Y1 \ \ N

Fig. 4 Point C Waveform

5) Check the waveform at the monitor output of 7) Adjustment procedure for Vin2 and the other
the distortion meter. VR8 is the refference vottage S/H circuit is just the same as the procedure (1
adjustment volume. through 6).'However do not touch VRS9, because
Adjust VRS to get approximately —90 dB distortion  this volume is shared for S/H1 and S/H2.

level.

6) Adjust VR4 again and get the distortion level
less than —90d8B.

(See Fig. 5)
¥
2v 200us

L.OUTPUT or / N\ / N\
R.OUTPUT

i T e N N N P ~~

NN N NN Pt ~ m
Distortion
waveform

Fig. 5 Distortion Level (~90dB)
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(Note)

The following photos are for reference, showing how the distortion waveform changes together with the resistance
value of VR4. (Figure 6a-6c)

Figure 6a. shows the distortion waveform in case the resistence value is too smalil.

Figure 6b. shows the distortion waveform in case of too large resistance value.

CX20152PCB CX20152PCB
output output

Distortion Distortion
waveform

waveform

anure 6b. When the value of VR4 is

Flgure 6a. When the value of VR4 is
too large.

too small.

Figure 6¢. shows minimal distortion level with right adjustment of VR4.

Figure 6d. shows an example of the waveform in case distortion level is too high because VR8 has not been adjusted
correctly.

CX20152PCB CX20152PCB
output output
Distortion Distortion
waveform waveform |
Figure 6c. When the value of VR4 is Flgure 6d. When VR8 has not been
optimum. adjusted correctly.

Additionaly, Figure 6e. shows an example of the CX20152PCB output and the distortion waveform in case of applying
excessive level of input signal at point Vin1 or Vin2. CX20152PCB output is clipped causing high distortion level.

Clipped
CX20152PCB
output
AN Figure 6e. In case of excessive level
of input.
Distortion
waveform
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2. CX20152PCB Adjustment

Fig. 1 is also the measurement system for
CX20152PCB. Fig. 8 shows the adjustment points
(A, B, C). Point A is the drain of the FET (2SK152).
Points B and C are the Lch and Rch Outputs
respectively. LRCK is the same signal as CC in A/D
converter. When the maximum input (10 Vp-p) is
supplied to A/D, a maximum digital input data (01 —
1 to 10 — 0) is supplied to D/A data input (10 pin of
CX20152). We will adjust both outputs to 10 Vp-p.
The following are the adjustment procedures:

1) L SET
Check point A. Adjust the variable resistor 1.SET to
get the 6Vp-p output level. (See Fig. 7.)

2) L.BIAS and L.GAIN

Check point B. Turn the input level to 0 Vrms and
adjust the variable resistor L.BIAS to get the O level
output offset.

Supply .the maximum input 10 Vp-p to A/D and
adjust the output level to 10 Vp-p with L.GAIN
variable resistor.

(—--“ 6Vp-p

100mV
ov

Fig. 7 The Waveform at Point A

3) R.BIAS and R.GAIN
Change the check point to point C, and repeat ad-
justments with R.BIAS and R.GAIN variable

resistors.

Pany
\IJ

T5102X0

SOt
S6

A

®
m
phl}

©

1NdNI

Fan
N

g
7

O
8

@ svig

€sed

® NIVO1

4053B

€sed

svigd @
NIVO'd @

Yo
1no

@ (\ oge41

yoy
1n0

-15V
GND
+18V

95¢e4d1 (\:

&

SUPPLY

Cc

Fig. 8 CX20152PCB Check Points

147
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3. Timing Generater

Fig. 9 shows the example of the Timing Generater
circuit. Fig. 10 is the timing chart for this circuit.

Vin1 @l

6 CP} 2

fMCLK/8

71 e ]1o]e] MOLK/8-164 17 T8 1ol 1s) )

11

fMCLK/8+16-16

2

8

Ls163 11

gL 12

CX20018PCB Ls163
17
Vin2 @— BCLK
8 4 L 12
1
<}
Leh OUT
‘ DIN
Rch OUT CX20152PCB 1
BOK N
LRCK WGLK
|48

Fig. 9 Timing Generater

* The frequency of CP is 10.58MHz when VR10 of
CX20018PCB is adjusted to —4V.

cP
(10.58MHz2)

BCLK

e ----

(1.32MHz2)

CC for.Cx20018

(41.31kH2)

BCLK

LRCK

WCLK
(82.62kHz2)

CX20018PCB
Input

Output
CX;OI 52PCB
input

Output

ML.---

Vin1

Vin2

Data
outt

Data
out2

Rch IN

LchIN

Fig. 10 Timing Chart
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CX20018PCB DC Offset Compensation
Circuit

Monolithic A/D Converter CX20018 claims 16 bit
resolutions for audio signal processing. However, if
the fairly high temperature stability is required, the
following two issues should be considered:

1. Temperature characteristics for the integration
current

2. DC offset compensation

1. Temperature characteristics for the
integration current

The pair of integration current, lo and io has tem-
perature dependence. If the current source Iset is
held in the fixed current level, and measured the
current ratio lo/Iset and io/lIset, both the tempera-
ture coefficients are around 90ppm/°C (typ.). As
shown in the following figure, the integration time
will be reduced for the same Input signal level when
temperature comes up.

Assumes the following parameters:
T: integration time

V: ‘threshold voltage

Csh: Sample-hold capacitance

I:  Integration current

T = Csh:V
v =_L..1
Csh
T T2
-
T T2

I/Csh should be kept constant for temperature
change. If the temperature coefficient for lo/Iset, iset,
and Csh are defined as EI(Ei), Es, and Ec Total
temperature coefficient is

Etotal =El + Es— Ec

Because of insuring high reliability CX20018PCB
adopted the polystyrene capacitors for Csh. The
temperature coefficient is around —160 ppm/°C
(typ.). Current source Iset is adjusted by the pot
VR9. To minimize the value of Etotal, this pot
should be replaced by the fixed value resistor
having the positive temperature coefficient.

For example, a metal film resistor has around 100
ppm/°C temperature coefficient. Etotal will be
around 150 ppm/°C. To minimize the value Etotal,
use the polycarbonate capacitor having the positive
temperature coefficient.
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2. DC offset compensation

There are several factors to be considered to com-
pensate DC offset, including the offset of CX20018
internal comparators, external OP amplifier's DC
offset drift, and so forth.

There is one idea to compensate the total offset
drift.
The recommended circuit is shown in Fig. 1.

W\

Sin wave

/AN

* Circuit operation

Any audio signals can be separated into several -
components of the sine wave signal.

Pick up one sine wave signal.

When this signal is digitized, MSB will be high
level for the signal portion above ¢ level and MSB
will be low level for the signal portion below ¢ level.
(See Ain Fig. 11)

If)there is DC offset, MSB waveform will change to
B

.

tnput

%

N\

MSB
with no offset | ' |

MSB
with offset

L

1

In Fig. 11, integration OP amplifier output.

Stays ¢ level when there is no DC offset.

If there is positive DC offset, the negative feed-
back signals come back to the limiter amplifier, IC3
or IC6 respectively.

Adjust the trimming resistor (1 MQ) to get to the
minimal DC offset.

Fig. 12 shows the timing chart of the compensa-
tion circuit.

D Flip Flops are used to sample MSB digital output
for Vin1 and Vin2. The signal output at point B and
3 are corresponding to the DC offsets for Vin1 and

in2.
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Test Circuit I
| DATAOUT
| SN74LS74N x 2 B
|
CX20018 |
| c
10 |
| 4.7M
1.5
ic3 { H v
| |
|
V‘Y‘ |
4.7M
Icé |
! 1
] ™
i —MWWA—
l
CX20018PCB | DC Offset
1 Compensation Circuit
Fig. 11
Timing Chart
BCLK |||||||||H|H”I””””l
e 1, I
MsB MSB

Point A I l I
Point B x i 7 x
- 4

Point C " X I
1

Fig- 12

— 531 —



1

SONY CX20152PCB

CX20152 Evaluation Board

Description: 3. Power supplies
CX201562PCB is the evaluation board for - £15V (+15V — 100mA,
€X20152, Dual 16 bit, 88 kHz, Multiplexed D/A. —15V — 200mA)

This board consists of CX20152 , a pair of Sample

Hold Amplifiers (Deglitchers), an Analog switch, a  2) The interface connectors:

pair of LPF, and a pair of output drive Amps. AMP, Inc MTA-100 Closed End Housings
— 6 Pin Connector
— 3 Pin Connector

1) This PCB requires the following Input signals — 2 Pin Connector (X 2)
and power supplies:
1. The digital control signals 3) The output from the PCB:
- BCLK TTL input 1. L.OUTPUT
— WCLK TTL input 2. R.OUTPUT
— LRCK TTL input
2. Data input 4) CX20152PCB Block Diagram:
— DATA TTL input
¥ r"': L.OUTPUT
LATCH O 707 LPF -D——O
LRCK © S |
WOLK O LoiAs$ I | L.GAIN i’
BCLK O- - | I
DATA O———l T1sV>—y ASW
GND ©- |
CX20152 1S
RS BBIASS : | RGAN
| |
! )

R.OUTPUT
——«0—-@— LPF —D——O
Jd
ng i

+5V

I.SET
+18V O E - 45V
-15v ._.. -5V

50531-T0
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L1 tuH
C118pF
X'tal
35~40MHz
47p 390p 18K 47K
-5V 1 1DVEE DGND 28 e ’_;” 15K i
LM I 4 2suB CIN 27 15p .;.I A;) “LPF
4.7K
3 CiIN 26 IQ'” Lo GUreur
+6Y —— 4vce court 25 e Loms 3 5K \ LF3s6
| N l
s DC BIAS 24— o 1T 1/2LF353
3 )
6 LATCH ocL 23 1 30K 12 5678 vce o VEE
p———-15v ) Mc14053 | ™ Ral i il s
7LRCK Q AGND 22 5 2a7k 25K152 .
8BCLK N pGnDp 21}—4 G oK 16151413121110 8 390p
o ES 47u s D ’[ 3 r 1 W p—= —15V
9 WCLK a‘AVEEZG Ix IS _':, 4 7 bdpdtd 470
A .4 Trattpiice -
DATA oomw N 19| Fa7u  Fark mivwe St B W Lo el ™ |vee
GND”L 11 LACK OUT 10UTL 18 N sx 47K l&mm LF356
'—4—12cc IOUTR 17 A . \ 33; Ut
+
fam 13 DGND 1.SET 16} 1/2LF353 1/2LF353 o[ pF ‘I
}— 14 DVEE DCR 15|
B
4T LSET  §A 50K 1.8K 4.7K
30K
+15V -5V +15V +5V -5V
+15V 3 re f7aL05} +5V
L u
o3 3
GND &—4—
R I i‘ * Polystylen itor is r ded to use.
=10 1 47 .
-15V o—q—g-Amryg m -5v * The one manufactured by Murate Mfg.,
100 W2 AFL89WB 20000CS.

Fig. 1 CX20152 PCB Schematic Diagram
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1. CX20152 Adjustment

Fig. 2 shows the adjustment points (A, B, C). Point
A is the drain of the FET (2SK152). Points B and C
are the Lch and Rch Outputs respectively. LRCK is
the same signal as WCLK in A/D Converter. When
the maximum Input (10 Vp-p) is supplied to A/D, a
max. digital input data (01 — 1 to 10 — 0) is
supplied to D/A data input (10 pin of CX20152 ). We
will adjust both outputs to 10 Vp-p. The following
are the adjustment procedures:

1) I.SET
Check point A. Adjust the variable resistor I. SET
to get the 6 Vp-p output level. (See Fig. 3).

2) L. BIAS and L. GAIN

Check point B. Turn the input level to 0 Vrms and
adjust the variable resistor L.BIAS to get the O level
output offset.

Supply the max. input 10 Vp-p to A/D and adjust
the output level to 10 Vp-p with L.GAIN variabie
resistor.

3) R.BIAS and R.GAIN19¢c
Change the check point to point C, and repeat ad-
justments with R.BIAS and R.GAIN variable

2) L.BIAS and L. GAIN

Check point B. Turn the input level to O Vrms and
adjust the variable resistor L.BIAS to get the O level
output offset.

Supply the max. input 10 Vp-p to A/D and adjust
the output level to 10 Vp-p with L.GAIN variable
resistor.

3) R.BIAS and R.GAIN19¢

Change the check point to point C, and repeat ad-
justments with R.BIAS and R.GAIN variable
resistors.

|

Fig. 2 The Waveform at Point A
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Component Products Company
Sales Offices:

—Site Address Phone Fax

Southwest/ 10833 Valley View Street 714/229-4195 714/229-4285

Headquarters Cypress, CA 90630-0016

Northwest 655 River Oaks Parkway 408/432-4314 408/433-0834
San Jose, CA 95134

Central 3201 Premier Drive #100 214/550-5200 214/550-5296
Irving, TX 75063

North Central 500 Park Blvd. 708/773-6071 708/773-4096
Hamilton Lakes #245
ltasca, IL 60143

Northeast 85 Wells Avenue 617/527-4560 617/244-2518
Newton, MA 02159

Canada 1602 Tricot Ave. 416/686-2201 416/686-4802
Wippie, Ontario LIN 556 Semiconductor only - Ron Kissel

REPRESENTATIVE OFFICES:

Alabama: Rep, Inc., 205/881-9270

Arkansas: B-P Sales, 214/234-8438

Arizona: FP Sales, 602/894-5303

California: (San Diego) Addem, 619/729-9216

(Los Angeles) Varigon, 818/594-5080
(San Francisco) Brooks, 415/960-3880

Colorado: Electrodyne, 303/695-8903

Connecticut: Betronic, 617/894-8400

Delaware: S-J Assoc., 703/533-2233

District of Columbia: S-J Assoc., 703/533-2233

Florida: Sigma, 813/789-5522

Georgia: Rep, Inc., 404/938-4358

Hawaii: Brooks, 415/960-3880

Idaho: Electrodyne, 801/264-8050

llinois: (Northern) Micro-Tex, 708/382-3001

(Southern) Centech, 314/291-4230

Indiana: Giesting, 317/844-5222

lowa: J.R. Sales, 319/393-2232

Kansas: Centech, 816/358-8100

Kentucky: Giesting, 513/385-1105

Louisiana: B-P Sales, 214/234-8438

Maine: Betronic, 617/894-8400

Maryland: S-J Assoc., 703/5633-2233

Massachusetts: Betronic, 617/894-8400

Michigan: Giesting, 314/291-4230

Minnesota: High Tech Sales, 612/944-7274

Mississippi: Rep, Inc., 205/881-9270

Missouri: (Western) Centech, 816/358-8100
(Eastern) Centech, 314/291-4230

Montana: Electrodyne, 801/264-8050

Nebraska: Centech, 816/358-8100

Nevada: (Northem) Brooks, 415/960-3880
(Southem) FP Sales, 602/894-5303
New Hampshire: Betronic, 617/894-8400
New Jersey: (Northern) S-J Assoc., 516/536-4242
(Southern) S-J Assoc., 609/866-1234
New Mexico: FP Sales, 505/345-5553
New York: (Metropolitan) S-J Assoc., 516/536-4242
(Upstate) Tri Tech, 716/385-6500
North Carolina: (East) Rep, Inc., 919/469-9997
(West) Rep, Inc., 704/563-5554
North Dakota: High Tech Sales, 612/944-7274
Ohio: Giesting, 216/261-9705 or 513/385-1105
Oklahoma: B-P Sales, 918/744-9964
Oregon: Vantage, 503/620-3280
Pennsylvania: (East) S.J. Assoc., 609/866-1234
(West) Giesting, 412/828-3553
Rhode Island: Betronic, 617/894-8400
South Carolina: Rep, Inc., 704/563-5554
South Dakota: High Tech Sales, 612/944-7274
Texas: (Austin) B-P Sales, 512/346-9186
(Dallas) B-P Sales, 214/234-8438
(Houston)B-P Sales, 713/782-4144
Tennessee: Rep, Inc., 615/475-4105
Utah: Electrodyne, 801/264-8050
Vermont: Betronic, 617/894-8400
Virginia: S-J Assoc., 703/533-2233
Washington: Vantage, 206/455-3460
West Virginia: Giesting, 513/385-1105
Wisconsin: (Northern) High Tech, 612/944-7274
(Southem) Micro-Tex, 414/542-5352
Wyoming: Electrodyne, 801/264-8050

— 535 —




DISTRIBUTOR OFFICES

ALABAMA: Huntsville

ARIZONA: Phoenix

CALIFORNIA: Los Angeles
El Mon!

San Diego

San Francisco
COLORADO: Denver
CONNECTICUT: Danbury

Milford

Monroe
Wallingford
FLORIDA: Deerfield
Ft. Lauderdale
Orlando
Tampa
Winter Park
GEORGIA: Atlanta

Norcross
ILLINOIS: gh\_lcago

icago
INDIANA: Indianapolis
KANSAS: Kansas City
Overland Park
MARYLAND: Columbia
Columbia
Silver Springs
MASSACHUSETTS: Boston
Burlington
Wiimington
Wiimington
MICHIGAN: Livonia
MINNESOTA: Minneapolis
MISSOURI: St. Louis
NEW JERSEY: Clifton
Fairfield
Fairfield
Mt. Laurel
Mariton

Parsippany
NEW YORK: Binghamton
Farmingdale
Long Island
N. Lindenhurst,
New York
Rochester
Rochester

Smithtown
NORTH CAROLINA: Raleigh
OHIO: Cleveland

Cleveland

Columbus

Dayton
OREGON: Beaverton
Portland
PENNSYLVANIA: Pittsburgh
TEXAS: i

Houston
Houston:
UTAH: Sa.ltLake City
Salt Lake City
WASHINGTON Redmond

WISCONS!N: Milwaukee

CANADA.: Brampton, Ontario

Monitors not sold through Distribution

Marshall, 205/881-1490
Marshall, 602/496-0290
Milgray, 805/484-4055
Marshall, 818/459-5500
Bell Micro, 714/963-0667
Western Micro, 408/725-1660
Marshall, 714/458-5395
Marshall, 818/407-0101
Western Micro, 818/707-0377
Bell Micro, 408/434-1150
Western Micro, 714/637-0200 or 818/356-0180
Marshall, 916/635-9700
Marshali, 619/578-9600
Western Micro, 619/453-8430
Marshall, 408/942-4600
Marshall, 303/451-8444
Phase |, 203/791-9042
Milgray, 203/878-5538, 800/922-6911
Westem Micro, 203/452-0533
Marshall, 203/265-3822
Vantage, 305/429-1001
|, 305/977-4880

Marshall, 407/767-8585
Marshall, 813/576-1399
Milgray, 407/647-5747, 800/432-0645
Marshall, 404/923-5750
Milgray, 404/446-9777, 800/241-5523
Milgray, 312/253-1212
Marshall, 312/490-0155
Marshall, 317/297-0483
Marshall, 913/492-3121
Milgray, 913/236-8800
Milgray, 301/621-8169, 800/638-6656
Vantage, 301/720-5100
Marshall, 301/622-1118
Marshall, 508/658-0810
Western Micro, 617/273-2800, 800/345-2921
Milgray, 617/657-5900
J.V. Electronics, 508/657-6523
Marshall, 313/525-5850
Marshall, 612/559-2211 or 1014
Nhnhdl, 314/291-4650
Vantage, 201/777-4100
Marshall, 201/882-0320
Western Micro, 201/882-4999
Marshall, 609/234-9100 )
Milgray, 609/983-5010, 800/257-7111
Milgray, 201/335-1766
Marshall, 607/798-1611
Milgray, 516/420-9800, 800/MILGRAY
Marshall, 516/273-2424
Phase |, 516/957-4900

Chorl, 212/563-3264 {Cameras Only)
Marshall 716/235-7620
Milgray, 716/235-0830
Vantage, 516/543-2000
Marshall, 919/878-0882
Marshall, 216/248-1788
Milgray, 216/447-1520, 800/321-0006
Marshall, 614/891-7580
Marshall, 513/898-4480
Western Micro, 503/629-2082
Marshall, 503/644-5050
Marshall, 412/788-0441
Marshall, 512/837-1991
Marshall, 512/542-4589
Marshall, 214/233-5200
Milgray, 214/248-1603, 800/637-7227
Western Micro, 214/248-3775
Marshall, 915/593-0706
Marshall, 713/895-9200
Waestern Micro, 713/954-4850
Marshall, 801/485-1551
Milgray, 801/272-4999
Western Micro, 206/881-6737
Marshall, 206/486-5747
Marshall, 414/797-8400

Marshall, 416/458-8046 (Semiconductor Only)
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