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The history of Sony Semiconductor began in 1954, with the first
commercial introduction of the transistor in Japan. Since then,
Sony has applied this leading edge, innovative technology in
the development of the Semiconductors, currently used in

most of its consumer and professional electronic products.

This A/D, D/A Converter semiconductor data book has been
compiled with the aim of providing the circuit designer with a
reference guide describing Sony’s presently available A/D, D/A

Converter products.
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Numerical Index

Part Number Bit 5:":;:) Pp (mW) Functions Page
CX20051A 10 30 550 ECL lﬁput, 1 Channel 223-234
CX20201A-1/-2/-3 10/9/8 160 420 ECL Input, 1 Channel 325-337
CX20202A-1/-2/-3 10/9/8 160 420 ECL Input, | Channel 325-337
CX20206 8 35 360 TTL Input, 3 Channel 235-250
CX20220A-1/-2 10/9 20 360 2 Step, ECL /O 27-41
CXA1008P - 35 680 S/H for CX20220A-1/-2 375-393
CXA1009P - 18 420 S/H for CX20220A-1/-2 375-393
CXA1076AK 8 200 1450 Flash, ECL I/O 159-174
CXA1176AK 8 300 1450 Flash, ECL I/O 159-174
CXA1096M 8 20 390 Flash, TTL IO 42-57
CXA1096P 8 20 390 Flash, TTL /O 58-72
CXA1106P/M 8 35 360 TTL Input, 1 Channel ' 267-28'5
CXAL1156AQ 8 400 1300 ECL Input, 3 Channel 338-344
CXA1166K 8 250 1700 Flash, ECL I/0 175-186
CXA1236Q 8 500 930 ECL Input, 1 Channel 355-371
CXA1260Q-Z 8 35 360 TTL Input, 3 Channel 251-266
CXA1276K 8 500 2200 Flash, ECL I/O 187-197
CXA1296P 8 20 410 ' Flash, TTL I/O 73-88
CXA1386P/K 8 75 580 Flash, ECL I/O 198-208
CXA1396D/K 8 125 870 Flash, ECL /O 209-220
CXA1496AQ 10 20 310 2 Step, TTL I/0 89-105
CXA1693Q - 35 190 S/H for CXA1496AQ » 394-400
CXD1077M 10 - : 120 TTL I/O A/D, D/A Audio 403-419
CXD1170M 6 40 80 TTL1/O D/A CMOS 286-293
XD1171M 8 40 80 TTL /O D/A CMOS 294-301
CXD1172AM/AP 6 20 60 TTL1/O A/D CMOS 106-116.
ZXD1175AM/AP 8 20 60 TTL /O A/D CMOS 117-127
ZXD1176Q 8 20 60 TTL VO w/clamp A/D CMOS 128-145
XD1177Q 8 40 160 TTL I/O 2 channel D/A CMOS 302-311
“XD1178Q 8 40 240 TTL I/O 3 channel D/A CMOS 312-322
XD1179Q 8 35 . 90 TTL I/0 w/clamp A/D CMOS 146-156
-XD2552Q 18 1024Fs 500 TTL OE Audio D/A 420-427
-XD2555Q 16 256 to 1024Fs TTL OE Audio A/D, D/A 428-436




Index by Usage

A/D Converter for Video Signal ’Processing}

Part Number Bit Speed (MSPS) Pp (mW) Functions Page
CX20220A-1/-2 10/9 20 360 2 Step, ECL /O 27-41
CXA1096M 8 20 390 Flash, TTL IO 42-57
CXA1096P 8 20 390 Flash, TTL /O 58-72
CXA1296P 8 20 410 Flash, TTL I/O 73-88
CXA1496AQ 10 20 310 2 Step, TTL 1/O 89-105
CXDI1172AM/AP 6 20 40 or 60 TTL VO A/D CMOS 106-116
CXDI1175AM/AP 8 20 60 TTL /O A/D CMOS 117-127
CXD1176Q 8 20 60 TTL /O w/clamp A/D CMOS 128-145
CXD1179Q 8 35 90 TTL /O w/clamp A/D CMOS 146-156

A/D Converter for Industries Instruments

Part Number Bit Speed (MSPS) Pp (mW) Functions Page
CXA1076AK 8 200 1450 Flash, ECL I/O 159-174
CXAI1176AK 8 300 1450 Flash, ECL I/0 159-174
CXA1166K 8 250 1700 Flash, ECL /0 175-186
CXA1276K 8 500 2200 Flash, ECL I/0 187-197
CXA1386P/K 8 75 580 Flash, ECL I/0 198-208
CXA1396D/K 8 125 870 Flash, ECL I/O 209-220

D/A Converter for Video Signal Processing

Part Number Bit Speed (MSPS)  Pp (mW) Functions Page
CX20051A. 10 30 550 ECL Input, | Channel 223-234
CX20206 8 35 360 TTL Input, 3 Channel 235-250
CXA1260Q-Z 8 35 360 TTL Input, 3 Channel 251-266
CXA1106P/M 8 35 360 TTL Input, 1 Channel 267-285
CXD1170M 6 40 80 TTL I/0 D/A CMOS 286-293
CXD1171M 8 40 80 TTL IO D/A CMOS 294-301
CXDI1177Q - 8 40 160 TTL I/O 2 channel D/A CMOS 302-311-
CXD1178Q 8 40 240 TTL 1/O 3 channel D/A CMOS 312-322




D/A Converter for Industries Instruments

Part Number Bit Speed (MSPS) Pp {(mW) Functions Page
CX20201A-1/-2/-3 10/9/8 160 420 ECL Input, 1 Channel 325-337
CX20202A-1/-2/-3 10/9/8 160 420 ECL Input, 1 Channel 325-337
CXA1156AQ 8 400 1300 ECL Input, 3 Channel 338-344
CXA1236Q 8 500 930 ECL Input, 1 Channel 355-371
Sample and Hold IC

Part Number Bit Speed (MSPS) Pp (mW) Functions Page
CXA1008P - 35 680 S/H for CX20220A-1/-2 375-393
CXA1009P - 18 420 S/H for CX20220A-1/-2 375-393
CXAl693Q - 35 190 S/H for CXA1496AQ 394-400
A/D, D/A Converter for Audio Signal Processing

Part Number Bit Speed (MSPS) Pp (mW}) Functions Page
CXDI077M 10 - 120 TTL I/O A/D, D/A Audio 403-419
CXD2552Q 18 1024Fs 500 TTL OE Audio D/A 420-427
CXD2555Q 16 256 to 1024Fs TTL OE Audio A/D, D/A 428-436







3. IC Nomenclature

1) Nomenclature of IC product name

Currently, both the conventional and new nomenclature systems are mixed in naming IC

products.
a) Conventional nomenclature system
[Example] CX 20011 A

improved.

Product number

Category number

Sony IC mark

b) New nomenclature
[Example] Q‘L,A,QOI AP

Lv Package mark

ZnwoOor=zo

Product number

A: Bipolar IC

Sony IC mark

Improvement mark ;
“A" is affixed when specifications are partially

Identifies individual product.
Indicates the product category in one or two digits.

Bipolar IC: 0, 1, 8, 10, 20, 22
MOS IC: 5, 7, 23, 79

P: Plastic Dual In-line Package
: Ceramic Dual In-line Package
: Small Qutline L-Leaded Package
: Single In-line Package
: Quad Flat L-Leaded Package
: Shrink Dual In:line Package
: Very Small Outline Package (SSOP)
R: Very Small Quad Flat Package
Improvement mark
“A" is affixed when specifications are improved.

Identifies the individua! product.
Product category mark

B: Bipolar digital IC

D: MOS logic IC

K: Memory, Mask ROM

P, Q: Microcomputer, Microprocessor
L: CCD signal processor




2) Hybrids nomenclature
(1) Conventional nomenclature system-
[Example] B X-0O0000-0

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

(2) New nomenclature
[Example] S BX OOOO-00

L Classification

Product's number Identifies individual product.

Hybrid IC mark
Hybirds have carried SBX or BX prefix up to January
1987. i.e. BX-1452, Those developed after the above
dute all stand by SBX. i.e. SBX1435/SBX1475.

— 10—



4. Precautions for IC Application

1) Absolute maximum ratings

The maximum ratings for semiconductor-

devices are normally specified by ‘“absolute
maximum ratings'’. The values shown in the
maximum ratings table must never be ex-
ceeded 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 consider-
ably shortened.

IC maximum ratings

The following maximum ratings are used
for ICs.

(1) Maximum power supply voltage Vcc
(Vob)

The maximum voltage that can be applied
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 Pp

The maximum power consumption allowed
in IC.

Usage beyond the Allowable power dissipa-
tion will cause ultimate destruction through
the IC's heat generation. i
(3) Operating ambient temperature Topr

The temperature range within which IC can
operate satisfactorily.

Even if this temperature range is exceeded
and some deterioration in operating charac-
teristics -is noted, the IC is not always
damaged.

For some ICs, the electrical characteristics
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 pack-
age material, and the intrinsic properties of
the semiconductor.

(5) 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.

Supply voltage (V)
©

A general example on the relation with
Absolute Maxium Ratings.

Vee
16
Assurance of
non-destruction No assurance
12

Assurance of
operation

. -

Assurance of electrical
characteristics

=551 10 25 60 125

l_ Topr L J

r Tstg - 0
Ambient temperature (‘C)

-
o

Pb-Ta curve

Main points on Circuit design.

In the circuit design the absolute maximum
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, resis-
tors, capacitors, etc.)

® Power dissipation in circuit adjustment

® Ambient temperature

® Fluctuation in input signal

® Abnormal pulses

If this allowable power dissipation is ex-
ceeded, electrical and thermal damage may
result.

This value varies with amount of IC inte-
gration in package types.

—11 -




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; this is, with the
developmént 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
theera of LSl-and VLSI. Here are our sugges-
tions 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 mate-
_rials with the substrate can generate static
electricity which may destroy the semicon-
ductor device., .

Factors that can cause . electrostatic

destruction.in the manufacture process are
shown below :

Causes of electrostatic destruction of

process

Input
l.

semi-

conductor. | Parts
resistor mounting
capacitor

solder dipping

visual correction

lead cutting

!

sand blasting

soldering correction

"

rear side mounting
of parts
frame assembly

i

inspection and repair

N\
Output

. semiconductor parts in manufacture

~ Item

® belt conveyer
e work table

® human body
® Parts box

o dipping machine

e work table
® human body
® soldering iron-

e cutting machine

e sand blasting
~ machine

® belt conveyer
e work table

e human body
® parts box

e soldering iron

- 12 —



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.

(DEqualize potentials of terminals when tran-
sporting or storing.

(@Equalize the potentials of the electric
device, work bench, and operator's body
that may come in contact with the semi-
conductor device.

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

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

Operator
(1) Clothes

Do not use nylon, rubber and other mate-
rials 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 specified
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 and semiconductor device.

example of grounding band

. cotton glove
Y g

wrist strap

snap -~

~grounding wire

When using a copper wire for grounding,
connect a 1MQ 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 abso-
lutely 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 beforehand to

prevent leakage.

[Check point]

® measuring instrument

® conveyer

e electric deburr brush

e carrier ‘

® solder dipping tank

® lead cutter

® sheives and racks

grounding of carrier

conductive sheet

conductive
< rubber

—13 -




(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. s

grounding of work table

. conductive sheet

(3) Semiconductor device case
Use a conductive case, or an antistatic
plastic case (lined with conductive sheet).

plastic case for
semiconductor devices

conductive sheet

plastic

(4) Insertion of semiconductor device
Insert the semiconductor device during the
mounting process or on the belt conveyer.
The insertion should be done on a conductive
sheet. .
(5) 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 conductive, or antistatic-treated plas-
tic IC magazines.

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

magazine

conductive magazine

(2) Bag

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

bag

™

—

" conductive bag

— 14 —



(3) Handling of delivery box

The delivery box used for carrying sub-
strates must be made of conductive plastic.
Do not use a vinyl chloride or acrylic delivery
box, otherwise static electricity will be gener-
ated.

handling of delivery box

conductive plastic

grounding plate

(4) Treatment after vehicle transport
After truck transport, place the magazine,
package box or delivery box on the grounded
rack, work table for discharging.
(5) Handling of mounted substrates
Wear cotton gloves when handling. As far
as possible, avoid touching soldered faces.
When handling mounted substrates individu-
ally, be sure to use a conductive bag. Do not
~ use a polyethylene bag.

handling of mounted substrate

/cotton glove

conductive bag

Soldering operation
(1) Soldering iron

Use a soldering iron with a grounded metal
part or a soldering iron with an insulation
resistance greater than 10MQ (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 substrate 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, connect the
grounding band to the arm, or touch the
grounding point before operation.
(4) Manual soldering

Solder with wrist strap connected to the
hand, or by touching the grounding point
from time to 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

soler pult

(6) Soldering work table

Use a grounded work table for soldering.
Do not solder on foam styrol, vinyl, or
melamine resin.

—15 —




3) Mounting method |

 Soldering and solderability

(1) Solderability by JIS

JIS specifies soiderability of an IC terminal

~ (lead) in “JIS-C7022 Test Procedure 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.

® H63A or equivalent solder must be used,
and the terminal must be dipped in the
solder which been heated to 230°Cx5°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 far a specific por-
tion of the terminal. The warranted portion 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 terminal is
exposed at the cut-off end, the area for sol-
dering is restricted. - Thé 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:

e Dip the device téerminal only once for
10x£1 seconds in a solder bath of
260°C+5°C, or for 3*35 seconds in a
solder bath of 350°C+10°C, for a dis-
tance 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°Cx5°C. To solder by
soldering iron temperature should be
350°C£10°C.

® 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°Cx5°C. The distance
between the device main body and solder

-.bath is 1.6 mm.

— 16 —



(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 deteri-
orate 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. 10 sec.
5 y
o® 3 to 4°C/sec.
sg
tE 170°C
23
8
'S |120°C
3 ) 50 to 300sec.
l’ \
. A
N
preheated part reflow part — time
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5. Quality Assurance and Reliability

The Concept to Quality Assurance

There are 2 fundamental principles guiding
Sony Semiconductors.

1. Customer satisfaction

2. Top level performance

What comes first is the ability to respond

convincingly to given requirements in terms
of Quality, Delivery, Cost and Servicing. This
involves all operations involved in the proc-
ess. The second requisite is the quest for
superior accomplishment. Here, talent is
demanded to fulfill customer expectations,
where quality is concerned, and pursue relat-
ed activities.

To this effect an elaborate system of qual-
ity assurance is firmly established. From the
early stages of research and development
well into production, sales and servicing,

“orderly.control is applied for.the maintenance

of high standards and further improvement.
Systematization and automation are pushed
ahead to provide a stable output of high
quality. production.

In this respect, the force in charge of im-
plementing the program is nonetheless sub-
ject to constant polishing. Gifted people well
aware of the problems inherent to their tasks
are at the core of the excellence reflected on
their yield.

With the aim of providing the most eco-
nomical, the most useful and at the same
time the most gratifying products where
quality is the criterion, Sony keeps fueling a
relentless urge for achievement.

— 18 —



Quality assurance system of semiconductor products

Customer

Sales Dept.

Planning and "
Control Dept. Technical Dept.

Manufacturing Dept.

Quality Assurance
Dept.

( Requirments —I—

D[ Market survey }-l

-‘ Product planning

Survey stage

Development
and

experimental
production H
stage ¢

Design review (O

Trial

review

Production

review

Decision on
specification planning

Development planningJ

Development design i

Product planning

Trial
manufacturing

)

ing O

i

S

Experimental mass production

uality approval (It)

Jowry

o—

approval

]

o)

Sales planning

Mass
production
stage

i !
Production planning r}

Shipment planning

Wafer process

oy

Assembly

|<——~—{ IPQC™ !

Final test Jﬂ—

y

Storage

!

y .
a?:z:’;?::::'e Port sale service
- i Information sample !
Y Claim :
Usage 3
stage O —(O0— Analysis
Report i Corrective measures J

*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 sam-

pling checks, in units of shipping lot, is done

on products that have been “totally-

Periodic Reliability Test

inspected’ at the final fabrication stage, thus
ensuring no detective items. This sampling
inspection is done in accordance with MIL-
STD-105D.

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

Item

Testing time : LTPD

Electrical Characteristics Test

In order to know the initial quality
level, some types are selected and
tested again.

Life Test high temperature operation up to 1000 h 10%
high temperature and high

humidity with bias up to 1000 h 10%

pressure cooker up to 200 h 10%

Environmental Test soldering heat resistance 10s 15%

heat cycle 100 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

Types of test Condition Supply Testing time LTPD
voltages
High temperature oge . . o
operation Ta=125C, 150°C Typical 1000h ‘ 5%
High temperature ope | X o
with bias Ta=125°C, 150°C Typical 1000h 5%
High temperature Ta=150C 1000h 5%
storage
Low temperature .
Ta=—65C 1000h 5%
storage
High temperature and g o o
high humidity storage Ta—85lC 85%RH 1000h 5%
High temperature and ope o . o
high humidity with bias | Ta=85°C 85%RH Typical. 1000h 5%
Ta=121"C 100%RH o
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 100c 10%
Soldering heat resistance T solder=260"C 10s 10%
Solderability T solder=230°C (rosin type flux) 5s 10%
. X, Y, Z 1500G 3tirnes for )
Mechanical shock Half part of sinusoidal wave of 0.5ms each direction 10%
X Y, G 206G ‘16minuvtes for
Vibration 10Hz to 2000Hz to 10Hz (4min) R . 10%
. X . . each direction
Sinusoidal wave vibration
. X, Y,Z 20,000G Iminute o
Constant acceleration Centrifugal acceleration for each direction 10%
Free fall Free fall from the height of 75¢m tg maple 3times 10%
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
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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 '

| |
Business Planning 1

' N
Product Planning Review |

|

Examination of
Desired Specification
B |
Development Planning -}4——— Schedule, Quantity and Cost
-1 ;
Development Design l‘—— Circuit, Mask, Wafer Process and Packaging
| |
Design Review ‘
A
Smal! Scale Fabrication !
l . .
Evaluation ‘l‘-——- Characteristics, Quality and Reliability
N |

Acceptance of Quality , — .
and Reliability (1) Acceptance of Quality and Reliability for Design

Trial Manufacturing Review v
i | Customer Evaluation J

Large Scale Trial
Manufacturing

Evaluation ?‘— Characteristics, Quality and Reliability
|

Acceptance of Quality " S .
and Reliability (11) ‘— Acceptance of Quality and Reliability for Production

i |
Production Approval '
|
Production —l
¥ ;
Shipping ' !

.« —— Function, Characteristics, Quality and Reliability

SN s 2 s N s )
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r Package Name

Package name I Features
Type Package Tead pall
Symbol Description Material¥| Lead pitch |Lead shape o:la di‘r):cliun
DUAL P Through
DIP | INLINE i Zom ) | Hole  |2direction
PACKAGE e C Lead
SINGLE 2.54m Through
ST1P | IN.LINE m p |~ (10(;';\“” Hole I-direction
PACKAGE i Lead
Zig-Zag Z'S?Irgg;vﬂu Through
Standard Z1P | INLINE M P | yig 7ag Hole 1-direction
PACKAGE o Lead
inline
B PIN 2. 54mm Through .
5 PG A | GRID ¢ | “oominy | Hole Package
= ARRAY Lead side
Through
PIGGY | PIGGY 2.54mm _—
BACK | BACK o C (100MIL) Hole 2-direction
Lead
SHRINK
Through
DUAL 1.778mm . .
soip | e W Po| Moy | Hole | 2dirction
Shrink PACKAGE
SHRINK 1.778mm
. Through
2ig-Zag (70MIL) . .
sup | [ESE W I Hole | 1dicection
PACKAGE inline ea
QUAD
1.0mm
FLAT Gull- o
QFP L-LEADED m P gg?:m Wing 4-direction
Standard flat PACKAGE 4 .
package SMALL
OUTLINE 1.27mm Gull- .
SOP | | EADED m P (50MIL) Wing 2-direction
PACKAGE
Standard ?)BS?E}NE 127
2.directi .27mm : 2. directi
e | 7| rieapen il Pl oMy | TLead | Zdirection
3 PACKAGE d
3 VERY
£ SMALL Gull- N
® VQFP QUAD P 0.5mm . 4-direction
S FLAT Wing
£ | Shrink flat PACKAGE
& | package VERY
SMALL Gull- -
VSOP | OUTLINE « P | 0.65mm Wing | Zdirection
PACKAGE
QUAD
QF]J FLAT 1.27mm . .
. 4- t
(PLCC) | J-LEADED ’ P T eomip | Tead direction
Standard chip PACKAGE
carrier QUAD 3
Q F N | FLAT ¢ 1.27mm Lead! Package
(LCC) | NON-LEADED (50MIL) €adiess | side
PACKAGE

*Peooeee Plastic, C------Ceramic
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A/D Converter for Video Signal Processing

Part Number Bit Speed (MSPS) Po {(mW) Functions Page
CX20220A-1/-2 10/9 20 360 2 Step, ECL1/O » 27-41
CXA1096M 8 20 390 Flash, TTL 1/O 42-57
CXA1096P 8 20 390 Flash, TTL I/O 58-72
CXA1296P 8 20 410 Flash, TTL /O 73-88
CXA1496AQ 10 20 310 2 Step, TTL /O 89-105
CXDI172AM/AP 6 20 40 or 60 TTLI/O A/D CMOS 106-116
CXD1175AM/AP 8 20 60 TTLIVO A/D CMOS 117-127
CXD1176Q . 8 20 60 TTL I/O w/clamp A/D CMOS 128-145
CXDI1179Q 8 35 90 TTL /O w/clamp A/D CMOS 146-156

- 26 —
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CX20220A-1/-2

10/9Bit 20MSPS Sub-ranging A/D Converter (ECL 1/0)

Description

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

* Digitizing range: Oto —2V
* Digital input/output: ECL level

¢ Qutput code: binary

* Low power consumption: 360 mW

Block Diagram and Pin Configuration (Top View)

28pin DIP (Ceramic)

Structure
Bipolar silicon monolithic IC

Motrix circuit
<
a8
s

Reterence voltage resistor string

cax (0 .
¥ S
s 3 $2
3 3 — %
K (2 Q
ser
po 3
x
51 Jlf
olo B © o
os (4 . 3 «
& 3 H
5 4 5
: :
5 _ 3
os (s a ¢ s ¢
3 & -
2 | s 8
H v ]
K H T
H ;
o7 (& 5 S H
3 x
3 s
]
oe (7
os (8 15
vlo
s
s
04 (9 H H 5
§ :
3 g gh
s H S3
2 v $8
03 (19 2 E’ ;a
3 L Lo
t 2
K H &
L g E
0z U H 5
2
=)
(MSB)
18 (12
AGND (13
.
e
s8
¢2
oGND (4 &s

@

E89639-HP
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CX20220A-1/ 2

Absolute Maximum Ratings (Ta = 25°C)

Supply voltage

Analog voltage

Clock input voltage
Reference voltage

Digital output current
Operating temperature
Storage temperature
Allowable-power dissipation

vce
VEE

Vi
VCLK,VCLK
VREF.

Ipo1to Ip1o
Topr

Tstg

PD

Recommended Operating Conditions

Supply voltage

Reference voltage

Analog input voltage
Clock input voltage

Clock pulse width

vce

VEE
AGND-DGND
VREF.T
VREF.B

Vi

VIH

viL

TPW1

TPwo

2.5
-7
VEE to 0.3
VEE to 0.3
VEE to 0.3
0 to —20.
—20 to +75
—55 to +150
1.23

1.6 to 2.1
—5.25to —4.75
—0.05to +0.05

0
-2.0
VREF.B to VREF.T
—1.1 min.
—1.4 max.
20 min.
22 min,

m,

Pccc<<

°C
°C
w

<< < KK <KL L

33
»w »
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CX20220A-1/-2

Pin Description and Equivalent Circuit

No. Symbol Equivalent circuit Description
— AGND
1 CLK @ i Clock input pin, ECL level.
®
2 CLK x Inverse clock input pin, ECL level
— VEE
3 | D10(LSB)
4 D9
y——— DGND
5 D8 \ 435k x
6 D7
Digital output pin, ECL level, pull-down
7 D6 ® resistor {10KQ) built in
)
8 D5 (2
9 D4 gL
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 0.1 «F or over.
@®
16 VIN(H) Analog input pin (Upper level)
17 VIN(L) :{ ‘—%Vnsr Analog input pin (deer level)

— 9290 —
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CX20220A-1/-2

No. Symbol Equivalent circuit Description
{' AGND
18 | MTX BIAS Pin connected internal matrix, which is
normally used open.
VEE
19 | VREF.T Reference voltage pin (top), O V (typ.)
20 | VRer
ADJ. 1 %
21 | VREF T Reference voltage adjusting pin. To be
ADJ. 2 ’ grounded with ceramic chip capacitor of
| : 0.1uF or over.
22 | VREF 2
ADJ. 3 @
23 | VREF.8 2 t Reference voltage pin (bottom), —2 V  (typ.)
. ® To be grounded with ceramic chip
t capacifor of 0.1uF or over.
. L— VEE
1
. A . .
Internal cirouit - !ntern;al power supply pin. Three diodes are
24 | vee Y | ttower level comparator) incorporated in series, so that by connecting
{clock butfer) pull-up resistor to +5 V
h A I
AGND VEE
25 LCOMP AGND Pin connected internal lower level comparator,
BIAS @ which is normally used open.
26 HCOMP Pin connected infernal upper level comparator
BIAS which is normally used open.
Vee

- 30 -
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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.
1
AGND
L S
28 | LCLK Pin connected internal lower level .
BIAS 1& buffer, which is normaily used open.
Y 3 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|SW3|sw4
Resolution n 10 bit
Differential linearity Differential waveform
error Eo A A A o} output *1 [ LsB
Integral linearity Differential waveform
error EL A A A o output £1 | Lse
Differential gain DG | Al A| A DA output SW4:NTSC 0.7 %
error 40IRE mod. ramp
. . fc=14.32MSPS
| Differential phase oP Al Al 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 DG A A A DA output SW4:NTSC 1.0 %
error 40IRE mod. ramp
" . fc=14.32MSPS
Ditferential phase oP | A] A| A DA output nonlock 0.5 deg
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CX20220A-1/-2

Electrical Characteristics (2) (See the Electrical Characteristics Test Circuit)

(Ta=25°C, Vcc=1.6V, VEE= —5V)

SW Condition . .

Item Symbol SW1lSwa sw3 swa Test point Test condition Min. Typ. Max. Unit
Conversion rate fmax A A D | DA output 20 MSPS
Power consumption(1}{ lovce. | D A A | lovce 17 25 mA
Power consumption(2) Iovee B D| A A | IDvee —80 —60 mA
Resistor string — -
current IReF B o] A A IR 14 12.5 mA
Resistor string - — —
pin voltage' {1) VR1 B D A A | Vri 0.51 0.5 0.49 \
Resistor string
pin voltage {2) Va2 B D A A | VR2 —1.01} —1.0| —0.98 \
Resistor string
pin voltage (3) VR3 B D A A | VR3 —1.51| —1.5| —1.49 \
Offset voltage,
VRT side Eor B C A A 2 mvV
Offset voltage,
VB side Eos B C A 4 mvV
Analog input current N B| D A {IN 40 .80 pA

P ) SW4: VIN =
Analog input cw Al Al A OV + 0.07 Vrms 230 pF
capacity (1) 4 MHz ]
Analog input en | A| A] A VI +0.07 Vims 190 £
capacity (2) A P
Analog input . Measurement of
bandwidth BW Al Al A E | DA output output amplitude 10 MHz
Digital input |
current (1) IiH B.l C A A |l 5 8 uA
Digital input
current (2) e E D A Al 5 8 pA
Inverse digital input ,
current (1) I Cc B A A 5 8 A
Inverse digital input .
current (2) e D E A Al 5 8 A
Digital output voltage, Do not connect
H level (1) viL A o A A | Vo1 to Voio pull-down resistor. —0.9 —08 v
Digital output voltage, Pull-down resistor
H level (2) VoH A D A A | Vb1 to Vp1o is 1k Q. —1.0 \Y
Digital output voltage | Do not connect _
Llevel (1) VoL A o A A | Vo1 to Voto pull-down resistor —1.6 1.5 v
Digital output voltage, N .| Pull-down resistor
L fevel (2) VoL A D A A | Vb1 to Vpio is 1k 9. -1.9 V.

Do not connect .

Output data delay (1) Td A A A A | VD1 to VD10 pull-down resistor 10 ns
Output data defay (2) | Ta Al Al A| A|Voitovoip | Pulldown resistor 5 ns
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Electrical Characteristic Test Circuit

LCLK CASCODE HCOMP LCOMP Vcc VREF
BIAS BIAS BIAS BIAS B

VREF ~ VREF  VREF
ADJ.3 ADJ2 ADJI

CX20220A—-1/-2

—_— D10
CLK CLK (LS8} o] [s1:} D7 06 D5 D4

VREF
T

VINILY

VINIH)  VEE

B C D
I::
=1000mv 1KHz  10KHz ~1OMHZz

Ramp SIN WAVo
—2000mMV  2yp-p 180mVp-p

A B C

[]
Lig

~5250mv
-5000mv
-4750mv

DGND

Ditterence
amplifier

Wp-p

S1 S2

A C D E A ¢ D-E

=311 1111
N .

—-885mv -1250mv —885mV —1250mv
—1750mv  —~2000mv  -1750mV —2000mV

CX20202

1 KHz
Ramp
We-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 aécording to the timing chart shown below.
The timing design between the S/H output and the A/D clock is important.

Sample 1 /_
N+41 Samzple
e N+
Sarny‘ a N
N

VIN |

Analog input /

Sampling pulse

p—— o - st

Sample N+1
Sample N+2
Sample N )
Sample hold waveform -/T H T

CLK =\ |~
Clock ’ -\(

FLX
— / /
CIK —1 —
TA  Tewo T Tewr
Data output D1to D10 X Data N-1 DataN XData N+1 X
. —
T§
Clock Timing

7 o»2Ta (Aperture time + settling time of sample and hold circuit)
T p=22ns

Tpwo= 22ns

Tew12 20ns

T4SnS

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 per form the best result.

—- 34 _
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Digital Output (CX20220A-1)
In the output stages (pins 3 through 12), alOkQ pull-down resistors are built in. A 1kQ or larger 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)

Input signal
voltage Step MSB LSB
12345688910

Vier. T 0 1111111111
g 1111111110
2 1111111101

.

511 1000000001
512 1000000000
513 0111111111

. 1022 0000000001 1:Vou
VRer. 8 1023 0000000000 0 : Vo

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)
Input signal
voltage Step MSB LSB
123456889
Vger, 1 0 111111111
’ 111111110
2 111111101
255 100000001
256 100000000
257 011111111
510| 000000001 | .y,
Vier. 8 511 000000000 0 : VoL

— 2R



SONY; , CX20220A-1/-2

Ground Pin (AGND, DGND)
When mounting the converter on, a printed circuit board, take as much space as possuble 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 O 1,uF or larger ceramic chip

capacitor.

Power Supply Pin (Vce) -

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 resuit.

Reference Voltage Pin

From this pin the reference voltage 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 VREF.B constitutes a resistance of approximately 150 Q, 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 O.1uF or larger ceramic chip capacitor. When adjustments are needed, connect them
to AGND or VREFB via resistance.

VREF,

VREF. ADJ 2 r ' CX20220A-1/-2

Sample & Hold Circuit

As noted in the explanation of the clock t|m|ng, |t 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 result.

For more information, see Application Circuit (2),

Analog Input

Since CX20220A-1/-2 has an analog input capamtance 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.

— 2 —



SONY: CX20220A-1/-2

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 puli-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)

LCLK ¢
BIAS

CASCODE
BIAS @

HCOMP
BIAS

LCOMP
BIAS

CX20220A-1/-2
>
e
N

~ 87 —
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Application Circuit (2)

QPnases-5 Q1,22sa206 Q12-1425c2408 Q3 425¢105 Q5,625c2408 QBzsarzos Q79,102s5c2a08 OP2um3ser Q1 12sar206 N .5V_A.¢t8
- (NEC) {NEC) . @ czs c:g;lnesv c42,;,
%Co"‘ c‘:s oono(i9) =
w - N G
J‘
Vin
J@
o 05
X @
& J o—
5 £
6 !
O O, O3 —O
> 7 O
v 07(8) 2 g O
D8 O
0a(®) ® wmerore & O
)
@
QVRI,OFFSET  QVR: @ VR3;FULL SCALE
Q VRS, vee A0V
@QVRE; LINERALITY A3 nowone
A4 wpronie 4

SRS
TPS

+5v-0

2R56
560

m Hp10116

c35,37,38
04

JT- DIGITAL GND

”;7 ANALOG GND

* DG (digital ground) and AG (analog ground) should be shorted.
* —5V-D (digital) and —5V-A (analog) should be shorted.

2-/1-¥0T202X0
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SONYs CX20220A-1/-2

Comparative Description of the System
CX20220A-1/-2 is based on a new series-parallel type. The following is a comparative explanation of
the conventional and the new series-parallel types.

Series-Parallel Type {Conventional)

The series-parallel-type A/D converter is designed to accomplish A/D conversion in two steps, as
shown in Fig. 1. With a 10-bit device, the level of the analog signal held in the sample hold (S/H) circuit is
converted into a first set of parallel 5-bit digital output. This digital output is at the same time converted
back into an analog signal, corresponding to the upper 5 bits. The difference between this signal and the
level held at input is converted into digital signals in the parallel 5-bit A/D converter at the next stage, re-
sulting in digital output for the lower 5 bits.

The number of comparators required for this system is (25— 1) X 2 = 62 pcs., bringing about a
dramatic reduction in circuit size as compared to the 10-bit parallel type. However, since it does A/D con-
version twice, once for the upper level and then again for the lower level, it takes longer conversion time,
and also requires an S/H circuit to hold the input analog signal so that its level does not change when
the lower 5 bits, are being converted, in addition both the 5-bit D/A converter and the subtractor, shown in
Fig. 1, are required to possess a 10-bit equivalent accuracy.

New Series-Parallel Type

Essentially the new series-parallel-type A/D converter aims to reduce the number of comparators by
doing A/D conversion twice, once for the upper bits and again for the lower bits, as in the case of the con-
ventional series-parallel type. The distinguishing feature of this system, however, is that it does not require
the D/A converter and the subtractor as shown in Fig. 2. Simply speaking this system is designed so that
the input level held in the S/H circuit is first A/D converted for the upper 5 bits, and upon receipt of con-
trol signal from the upper level encoder, the lower level A/D converter is operated.

To simplify the operating principle of this system, Fig. 3 shows an example which consists of an upper
2 bits and lower 2 bits, a total of 4 bits. The upper and lower level circuits each consist of three compara-
tors, switch trains S1 through S4, a single 16-segmented resistor, and an encoder.

Input level VIN held by the S/H circuit is determined by the upper level comparator to be at a level of
VREF.T to V1, Vito Vito V2, V2to Vs, or Vato VREFB. The result of judgement is converted into upper
2-bit digital output through the upper level encoder. At the same time, one of the switch trains S1 to S4
is turned on, according to the level of VIN. As it switches on, reference voltage is supplied to the lower
level comparator, and elaborate comparative judgement is made at the interval of (VREF/4), resulting in
output of the lower 2 bits from the lower level encoder.

Since this system uses the same resistor strings in common for the upper and lower levels, simplicity is
maintained. Furthermore, since this system requires fewer comparators, input bias current for the compara-
tors is reduced accordingly.

an
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Subtractor

J Lower 5-bit
Analog input SH Upper 5-bit 5-bit parallel A/D
signal parallel A/D D/A
Upper level | Lower level
encoder encoder
Upper 5-bit Lower 5-bit

digital output

Fig. 1 Configuration of Series-Parallel 10-Bit A/D Converter

digital output

Analogi t ~bi -bi
naloginput S/H +—] Upper 5-bit Upper 5-bit
signal parallel A/D =] parallel A/D
. i |
|
CTL signal i
1
Upper level _ _,' Lower level

encoder

Upper 5-bit
digital output

Fig. 2 Configuration of the New Series-Parallel 10-Bit A/D Converter

Reference voltage VREF.T ~ Analoginput  V/

Resistor
_________ /.

jnsv. :D-ﬂ

s1
&) 52

encoder

" Lower 5-bit
digital output

? R4 Upper 2-bit comparator
R1 R2 R3

[

I R12
DE

(2]

Lo1

R13 s :D—-

oy 54

Upper 2-bit encoder

Reference voltage VREF.B

T3
g

L

| Lower 2-bit encoder

Fig. 3 Operating Principle of the New Series-Parallel Type (Ex.: 4-bit device)

é: Upper 2-bit
digital output

Lower 2-bit comparator

Lower 2-bit
digital output
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Package Outline Unit : mm

28pin DIP(Ceramic) 600mil 4.8g

wm
33
04
3556 1% 03 T4
: oy
. O,
o o }
+ H

- (2]

= <,

n Te]

O - -«

246

o7 025
7.62%03

DIP-28C-01

- 41 -



SONY. CXA1096M

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 - y .
wide range of applications where A/D high speed 28pin SOP(PIasU(?)
operation is required. ‘

Features

® Resolution 8-bit =1/2 LSB

e High speed operation 20MSPS

® Wide band analog input 8MHz (—3dB)

e Low input capacitance 30pF (Typ.)

e Low power consumption 390mW (Typ.) :

e |/O level TTL Structure

e Two ways of power supply

(Single +5V or dual +5V/—5.2V)
e Sample and Hold amplifier not required Applications
® Binary or Two's complement mode o Digital TV

e QOver range output e High speed signal processing

Bipolar silicon monolithic IC

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

Block Diagram =

OR

vee vee
Dano vee
LNV Dowo
03 Da
02 1 I ‘l D =] Ds
o L OUTPUT BUFFER o6
. T 1T I LT 1
wsh { oo
( 8BIT ENCODER
1 S I 5 +*
6 BIT ENCODER ]
LATCH
————————————————————————— 5
x |
e
Lttt Aema REE LD &x,
A A &5
A nﬁ [0 74 ] %5 I' MINV
|
(g pusbysi ) SYR i Sptink; PUPRPR. S ®NC.
cLK LI ) H —Js Ve
Vet Ve
Agno éb AdNo
vers @— vess
vin

OAL ]

EB9645-HP
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Absolute Maximum Ratings (Ta = 25°C)

o Supply voltage Vcc—DGND O to +6 Y
VEE— AGND Oto—6 \'
AGND—DGND 0 to +6 \
® Input voltage(analog) VIN VEE to AGND +0.3 \
& Input voltage (reference) VRT, VRB, VRM VEE to AGND +0.3 v
| VRT — ves | 25 v
® Input current (VRM) IVRM -3 to +3 mA
® Input voltage (digital) CLK, MINV, LINV DGND—0.5 to Vcc \Y
e Storage temperature Tstg —55 to +150 °C
o Allowable power dissipation PD 0.83 w
Recommended Operating Conditions
* Supply voltage vcc, AGND 4.75t05.25 \%
{Single supply) DGND, VEE 0 \
(Dual supply) vce 4.75 to 5.25 Y
VEE —5.5to —4.75 \%
DGND, AGND 0 v
e Reference input VRT AGND —0.1 to AGND +0.1 \
VRB AGND —2.2 to AGND — 1.8 \
® Analog input VIN VRB to VRT
¢ Clock pulse width TPwW1 35 (Min.) ns
TPWO 10 (Min.) ns
* Operating temperature Topr -20to +75 °C

- 43 -
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Pin Description and Equivalent Circuit

No. Symbol Voltage Equivalent circuit Description
Vee
1®K
8to11 | DOtoD7 e - 4 Digital data output pin
20to0 23 to@ DO (LSB) to D7 {MSB)
F v
. C]
GND
16 OR vee Over range output pin
12,18 DGND GND Digital GND.
Separated from AGND.
13,17 Vee 5V (Typ.) Digital power supply
~ GND
14,15 Vee 1Smgl_e g;PP'Y' Analog power supply
(Dual supply)
vee
o ) 4
4 .
toxz [ Input pins for output
39, '.'u ¢ 4 polarity inversion of DO
A {LSB) to D6 (See the
19 LNV T r 4 Input-Output Reference
v and Output Format)
o whgn open “1"is
oo maintained.
Ver
vee
4 A F
X wxiE T
@ ‘A'AA 1L |
24 CLK TTL Y Clock input pin
3 h 4
h 4
9 CIIT)
ves
5V (Typ) Reference voltage
25 VRT (Single supply) Acko (Top)
GND
27 VRTS (Dual supply) Reference voltage sense
(Top)
=
w0
3V (Typ) 1 sexa 2
4 VB (Single supply) WA S - Reference voltage
—2V (Typ) £ (Bottom)
{Dual supply) o
0.0
2 VRBS - Reference voltage sense
Aonoz2y fj:‘ (Bottom)
)
4V (Typ.} “IIJ Middle point of reference
(Single supply) 4 voltage can be used as
5 VRM ; .
—1V (Typ) the compensation pin
(Dual supply) for linearity

— 44
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CXA1096M

No.

Symbol

Voltage

Equivalent circuit Description
( 5V (Typ.) )
Single supply| .
3,26 AcND GND Analog power supply
{Dual supply) '
A ono
4
vr Analog input
1,28 VIN VRT to VRe Pin 1 and 28 should
be connected together.
JUL
vee
Vee L
Y
@ 150 3 T Input pin for output polarity
" inversion of D7 (MSB)
7 Minv TTL i A 4 when open “1" i
'y h 4 maintained.
3
D. owp

Vet

- 45 —
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Input-Output Reference and Output Format

MINV 1 1 0 0
LINV 1 0 1 o]
Vin |Step
OR MSB . LSB} OR MSB LSB| OR MSB LSB| OR MSB LSB
AGND 0 000 0 011---11]0 100---00]0 111---11
0 |1 000---00{1 01111}t 100---00|1 111---11
T {1 000---01(1 O011---10( 1 100---01{1 111--.10
Acno {12731 O011---111 1 000---00)]1 111---11]1 100---00
-1V }128|1 100---00| 1 111 11|11 000---00| 1 O11---11
254 11 1 100---01{1% 011..-10| 1 000.--01
AGND | 255 | 1 1 100---00(1 011---11] 1 000---00
=2V e e
1 111---11|1 100 1 011---11[1 000
OR i
0 1
|
e
24 | eoT
1 ILE (LSB)
|
| :
: _>1 1(LSB) Ideal
126 \ 1
-
1274 I
i
128 : L L
| A+l
I
: DLE = A-1(LSB)
| EOB.
: 1 }
t |
! |
254 | I
[ i
2:!: 1 T
AcGND AGND— 1V AGND— 2V
VRT  VRTS VAm VRBS  VRB

1: VH, VOH
0: Vi, 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 EN = Fo — 1 kHz 20 MSPS
Supply current icc + Iee 56 71 91 mA
Reference pin current IREF 1 15 18 mA
Analog input bandwidth 8W 8 MHz
Analog input capacitance CiN VIN = 4V + 0.07Vms 30 35 pF
Analog input bias current N VIN = 4V 15 50 110 BA
Reference resistance (VRT to VRs) RREF 130 Q
VRT Eor 8 13 19 mV
Offset voitage
Vre Eos o] 5 1 mvV
ViH 20 \
Digital input voitage .
ViL 0.8 \
IH ViH = 2,7V (o} -100 | -150 A
Digital input current Vee = Max.
L ViL = 0.5V -0.1 -0.32 -0.5 mA
Vo IoH = —500pA 2.7 3.4 "
Digital output voltage Vee = Min.
VoL foL = 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 £o ViN = 5 to 3V +1/2 Lss
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 : Con vVce = +5V, DGND = 0OV, AGND. = 0V, VEE = -5V,
{Duat 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
lcc 7 10 14 mA
Supply current
tee 50 62 <78 . mA
Reference pin current |REF . 11 15 18 - mA
Analog input bandwidth . BW 8 : MHz -
Analog input capacitancew CiN VIN = =1V + 0.07Vms 30 | 35 pF .
Analag input bias currént IiN VIN = =1V o 15 50 110 . uA
keference resistance (VRT to VRB) Rrer 130 Q
VRT Eot . 8 13 19 mv
Offset voltage - - -
Vrs .| Eos (o} 5 1" mV
. - ViH . 2.0 v
Digital input voltage -
. Vi . . 0.8 Vv
. tH Vi = 2.7V 0 -100 | -150 wA
Digital input current Vee = Max. - g
: hiL ViL = 0.5V -0.1 -0.32 | -0.5 mA
VoH lon = —500uA 2.7 3.4 A
Digital output voltage vee = Min. -
' Vou lo. = 3mA 0.5 \
5 TouH - 15 19 22 ns
Output data delay ) LOAD 1 )
ToHL 22 27 31 ns
Non linearity EL o +1/2 LsB
i Fc = 20 MSPS
Differential non linearity Ep VIN = 0to -2V £1/2 LSB
Differential gain error DG o . 1.5 %
: : NTSC 40 IRE mod. ramp, i _
Differential phase error bp Fc = 14.3 MSPS . 0.5 deg.
Aperture jitter EaP 30 - i PS
Sampling delay tds 5 7 9 ns




SONYe. CXA1096M

Application Circuit and Electrical Characteristics Test Circuit

Single supply
1) 8V +3v
Vin
Analog input
1)vm vin 5to 3V
2)Vmes Vrrs
3) Aono
+3V O—————— ] 4)VRs  Var ﬁa—
CLK
s)vau  CLK (29) o
MINV O—L_ 6)NC. 1LSBIDO()
7)MINV D1
pro™® L (&)onmse 02@i
06 0——————— DL 03(z9
pso———1 ()05 LNv(s LINY,
04 O 1) D4  Dano (8
12) e vee (17)
13) Vee oR (16
14) Vee vee (18
o3
02 0
o1
poolLsB
nr 7
Dual supply
+8v
Vm
Analog input
Oto —2V
~2V 0—-r
cLK
Mleo——,—
p7olMSB)
060—
LINV
05 O0—rr——f
D4 O
D30
02
ot
poolftsS8
kud J'r
-5V
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%‘V
S2

7 S1:ONifA<B

s | S2:0NifB<A
1 .
I . Non linearity o
% [ Differential non linearity ( Test circuit
[
-v I
| .
A<B A>B
Comparator
vis | out 8 8
cxnioeeml+ B¢ B [{Butter
At B
—»f AO Bo
o v
' J 000--00
DVM r 1o
CLK (20MHz) 111---10
Controlier
Aano
Error rot
‘Fzg—‘kﬂz .
$6. €X202024-1 WRF Counter
Aawo -2V
1 1
I 7 T %‘ _ bit
—2 ‘ o/A $
100 40IRE T home £ce 620
pse | | ] e, , oo
Scope
Source E BURST
“90% swne -AoNp~2V 0.
0P
L
S.G. N i
cw [F
¢ v EcL

Maximum conversion rate
Differential gain error Test circuit
Differential phase error
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2)
Single supply
+5v +5v
g) ke J;Pl::
+4v
™
1
2
3
+3V o—@——4 +3v
IrEF S @)
G
7
8 1
9
19
@
v

Dual supply
+5v

e

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

Supply current ]
Analog input bias current | Test circuit
Reference pin current J

Amp
0scC
&: Vari-
able
Vi .
[XB xatosem}-S2 | Losic
Analizer
CLK
osc2 1024
Somples
TTL
buffer
Oscillo
Scope
Aperture jitter

Sampling delay

} Test circuit

+5V
2KQ
To
Output
Pin
15pF 1852076

LOAD1 Test Load for Output data delay
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3)
.. Vee Min. Vee Min. |
Vee . * Vee
Aono O——¢p———vu Aowo—— 1~
ViN AT Vin: lou
aewo-2vo— lype | AGND-2V O | VB
L——cx : Ty L ———Cx -
——{MINV . voL. = MINV Vom _—
ope"{ LINV LINV ..
) DGND B ODGND -
” P :

Test circuit of digital output voltage (DO to D7, OR)

Vce Max.. . Vee Max.
1 - 9
Vee Vee
p—— T *
™ oo b—— m oo F—no
ViW ——— > Open Viu Open
b7 D7 .
DGND DGND

” ”

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

Timing Chart

Analog input A

ViN —=

Clock CLK _/

i
: "
Data output . _ 1 /\ e
DOto D7 __‘/\ IN—1 1.4V :N N-+1-
. B 1
. 1
. !
1 . :
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Application Circuit (Single supply)

r2v +5V(D)

: Ceramic Chip capacitor 0.01 ,:'F

—12V -—————0O

+3VIA}
\/}% CLK IN
(Vp-p)
Vi
Output Control
o +3Vi0}
2
3
: ®
<
3
s
2R3 @ o
00 =
S
el
-3
<)
3
g o
c”%‘
4
—12v +5V{D)
+12v R32 JL r LINV
10K.
o MINY
RM:" ?”"EE;C"‘;
3903 ICt  © 745374 6r 74ALS374
25C632[A
7418374 is also available
for 15 MSPS or less conversion rate. +5Ve————8w—0
A2 : LM3010ortM308
AG
é : Analog GND
D1 ) DG
v rb' . Digital GND
+12V+——0
¥*
W

. To be selected

Q1 :2SC2408 or 2N5836

Q2 :2S8C632A or 2N2222A
Q3 1 2SA705 or 2N2907A

ANOS

W960LVXD
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Application Circuit (Dual supply)

+12v

R9
300

er

3

o e

+5V(D) .

/l CLK IN °
+3ViD) .
r33
0K
8
<)
k-]
-]
s
=1
1R
+3v(D)
] v ™
MINV o
Ict : 748374 or 74ALS374
74LS374 is also available .
for 15 MSPS or less conversion rate. FIVe— 0
: LM301 or LM308 °
AG
. Analog GND ’L
(2]
: Digital GND

gg%k‘a—«ﬁ

: Ceramic Chip capacitor 0.01,F
: To be selected

£ 2SC2408 or 2N5836
: 2SA705 or 2N2907A

ANOS
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Notes on Application

1. Each of DGND pins (12, 18) and each of V.cC 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 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.

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

FFT data
Fs= 28.480(MHz) Fim 1.268(MHz)
B | 1624 Point FET
B Ain | = -.43 (dB)

SNR = 45.26 (dB)
 Eff 1t= 7.39(bit)
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Fc max (MSPS)

Icc (mA)

TDLH, TOHL (ns)

FC max vs. Ambient temperature

40 T
Ve =+ 5V
Vee= -5V
30
— {\
20
10
0
-25 0 25 50 75
Ta - Ambient temperature (°C)
Icc vs. Ambient temperature
20 L
Vee= +5V
VEE= — 5V
15
5
0
-25 ¢} 25 50 75

Ta - Ambient temperature (°C)

TDLH, TDHL vs. Ambient temperature

40

Vee=+5V
Veg= -6V

30

TDHL
| ]

—T |

20

TDLH

-25 0 25 50 75
Ta - Ambient temperature (°C)

CIN (pF)

IEE {(MA)

tds (ns)

CIN vs. VIN - Input DC level

50
40
30 ———
20
10
0 -1 -2
VIN - Input DC Level (V)
IEE vs. Ambient temperature
-100 T
Vce= +5V
VEE= — BV
-80
\-\
-60 -
-40
-20
-25 0 25 50 75

Ta - Ambient temperature (°C)

tds vs. Ambient temperature

20
. Vce= + 5V
VEE= — 5V
15
10
"]
I
5
-0
-25 0 25 50 75

Ta - Ambient temperature (°C)
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SNR vs. FIN Effective bit vs. FIN
Vin=Fs Vee = + BV ViN=Fs Vee= +5V
50 VEE :2—05(\:/ — 8 VEE= - Sé/ -
Ta=25 Ta=25°
\\ 7 \\
o 40 i S~ = \
o o . 6 : \
= ! ® Fc = 20MHz
z s
n Fc = 20MHz ®
30 = 4
w
2
20 i 2
0 5 70 0 5 10
FiN (MHz) Fin (MHz)

Package Outline Unit . mm

28pin SOP(Plastic) 375mil 0.6g

188781 23815
REAAAARARRRAARF o)

;;% 01835

O L, E'-;o»]

TIOGNEAEOEETL 5

o4
04504 127 045005

[
sininininininizininininininiy

fBlz0.12 0]

SO0P-28P-L02
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8-bit 20 MSPS Flash A/D Converter (TTL 1/0)

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.

Features

® Resolution

e High speed operation

® Wide band analog input
® Low input capacitance

® Low power consumption
® |/0 level

® Two ways of power supply
(Single +5V or dual 4+5V/—5.2V)

e Sample and Hold amplifier not required

- @ Binary or Two's complement mode

e Pin replacable with TDC1048 (TRW)

Function

8-bit +=1/2 LSB
20MSPS

8MHz (—3dB)
30pF (Typ.)
390mW (Typ.)
TTL

8-bit, 20MSPS flash A/D converter

28pin DIP(Plastic)

Structure
Bipolar silicon monolithic IC

Applications
® Digital TV
® High speed signal processing

Block Diagram

o1

QL

00
Lse
cuk(i7)
var(i8)
aano(19)
NeO)
vin@o
NC.@2

vin@y)

RE

NC.24)

Aawo 29

pe
|

(o3
[___.—'——-1 LINV
[ !

: - T —l— — WL
! 2 |
| e+ | A +— -
1 ] 6 10) Vee
o2 ! -
T y UM «
1 ooy s w 9)vee
) ! S 1 e T o —
\ 128 1 1| &5z |® 8 w
H
, 88| | 2 sHE ] Ow
t [ 1 - 5 @
| | E = >
! t o ’_A o j ] s ] 7))V
1 f o [§] @ & ee
I 5
SRR 3
+ [ ! > ®)vee
! ' ] ~ A -
Vioasel ! 1 &
SR
| - ! ot 1 5)0ewo
) 0
) |
t | 4)0a
ICoMPARATOR |
I LATCH [
-

E89646-HP

— 58 -



SONY: CXA1096P

Absolute Maximum Ratings (Ta = 25°C)

e Supply voltage Vcc—DGND Oto +6 Y
VEE—AGND Oto —6 \
AGND—DGND Oto +6 v
* Input voltage (analog) VIN VEEto AGND +0.3 \Y
¢ Input voltage (reference) VRT, VRB, VRM VEE to AGND +0.3 \Y
| VRT — VrB | 25 v
® Input current (VRM) IVRM —-3to +3 mA
* Input voltage (digital) CLK, MINV, LINV  DGND—0.5 to Vcc \
e Storage temperature Tstg —55t0 +150 °C
e Allowable power dissipation PD 1.48 w
Recommended Operating Conditions
e Supply voltage vce, AGND 4.75t05.25 \
(Single supply) DGND, VEE 0 Y
(Dual supply) vce 475105.25 \Y
VEE —55t0 —4.75 v
DGND, AGND 0 \%
e Reference input VRT AGND —0.1 to AGND +0.1 \
VRB AGND —2.2to AGND — 1.8 \
e Analoginput VIN VRB to VRT
o Clock pulse width TPwW1 35 (Min.} ns
TPWO 10 (Min)) ns
¢ Operating temperature Topr —-20to +75 °C
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Pin Description and Equivalent Circuit

No. Symbol Voitage Equivalent circuit . : Description
ved
K
- 1F

104 |DOtoD7| TTL L ORI0) Digital data output pin
13to 16 . * @ to DO (LSB) to D7 {MSB)

X1

ﬁ\/E(
Digital GND.
51 Danp GND Separated from AGND.
6,10 Vee 5V (Typ) R Digital power supply
GND -

7.89 VEE (Slng;/supplv) : Analog power supply

(Dual supply)

- !! 3
Y 10k T Input pins for output polarity
. ) Wl inversion of DO (LSB) to D6
12 LINV TIL O 60 b 4 (See the Output Coding)
x 3 when open ‘1" is
maintained.
T
DGnND
vee
vee
¥ )
]: , |0KEE T
Oamiss
17 CLK TTL y Clock input pin
Y jE
3
Dawno
VEE
5V (Typ.) AGND ° Reference voltage
(Single supply) (Upper level)
18 VRT GND
(Dual supply)
o
©o
5.6k 0 3
3V (Typ) KO Savi - Reference voltage
(Single supply) s g {Lower level)
26 VRB -2V (Typ) o
(Dual supply) 0.01uz=
AGND —2V | 001
4V (Typ) i .l. l Middle point of reference
27 VRM (Single supply) ;; s voltage can be used as
-1V (Typ) » the compensation pin
{Dual supply) for linearity
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L No. Symbol Voltage Equivalent circuit Description
5V (Typ)
19, 25 Acno (SIE?\:SSUDPM Analog power supply
(Dual supply)
A 6ND
ry
21,23 VIN VRT to VRB vr Analog input
Pin 21 and 23 should
x be connected together.
g
VEE
vee
J ) 4 1
28 M T ‘: 160 Z 10K b Input pin for output polarity
NV Lo 28— q inversion of D7 (MSB)
h 4 when open “1" is
1{ Y maintained.
A 4
Dano
VEE
Output Coding
MINV 0 1 1
LINV 0 0 1
AGND 1r1r...11100...00}011...11{000...00
111r...10)100...01t;011...10(000...01
Vin . 160...00}111...111000...00}3011...11
o1r1r...114000...00|222...11[100...00
. 06oo0...014y011...20{100...001}11211:..10 .
1:Viu, Vou
AGND-2Vv | 000...00|011...11}100...00|111...11 .
O . vlLy vOL
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Electrical Characteristics vec = +5V, DGND = 0V, AGND = +5V, VEE = 0V,
(Single supply) VRT = +5V, VRB = +3V, Ta = 25°C
item Symbol Test condition Min. Typ. Max. Unit
. . VIN = 6 to 3V
Maximum conversion rate Fc Fin = Fcia — 1 kHz 20 |- MSPS
Supply current lcc + lee 56 71 91 mA
Reference pin current |ReF 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 N VIN = 4V : 15 50 110 CpA
Reference resistance (VRT to VRs) RREF 130 S
VRT Eor 8 13 19 mV
Offset voltage
VR8s Eos (o] 5 11 mV
ViH 2.0 A
Digital input voltage . :
ViL 0.8 v
] VH = 2.7V o] -100 | -150 nA
Digital input current Vee = Max.
e ViL = 0.5V -0.1 | -0.32 | -05 mA
VoH loH = —500pA 2.7 3.4 \
Digital output voltage Vee = Min.
’ VoL lo = 3mA ’ 0.5 v
ToLH 15 19 22 ns
Output data delay LOAD 1 .
ToHL 22 27 31 ns
" . Fc = 20 MSPS
Non linearity EL VN = 5 to 3V +1/2 LsSB
Differential non linearity Ep Fc =: 20 MSPS +1/2 LSB
Ditferential 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 Vcec = +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
lee 50 62 78 mA
Reference pin current IREF 1 15 18 mA
Analog input bandwidth BW 8 MHz
Analog input capacitance Cin VIN = =1V + 0.07Vms 30 35 pF
Analog input bias current N VIN = =1V 15 50 110 A
Reference resistance (VRT to VRs) RReF 130 Q
VRT Eot 8 13 19 mV
Offset voltage
Ve Eos 0 5 11 mV
- ViH 2.0 \%
Digital input voltage
ViL 0.8 Vv
[} VIH = 2.7V o] -100 -150 puA
Digital input current Vee = Max
I ViL = 0.5V -0.1 -0.32{ -05 mA
VoH lon = —500uA 2.7 3.4 v
Digital output voltage Vvee = Min
Vou foL = 3mA 0.5 \
ToLH 15 19 22 ns
Output data delay LOAD 1
ToHL 22 27 31 ns
" . Fc = 20 MSPS
Non linearity EL VIN = O to =2V +1/2 LSB
Differential non linearity Eo Fc = 20 MSPS +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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Application Circuit i
) Single supply Dual supply
+$V QTV ) +<57V ‘
YL N wlll proiMs® | 1) D7(MSBI MINV (28 MINY,
06 O—————————— oso——; 2) 06 v (@)
08 O 0 +3V 0% G——————— 3) 0% vre (26 . ~av
p4o0—— p4O—— 1 4) D4 Ao (25,
s) Dono ne.(29) -
1LY 6) Vee vin (23 T DY
Analog input N vee e (2D Analog input
+5to +3V Oto —2V
(TTL level) (TTL level) S ™
LINV LINV 9) Ver N.C2(20]
L L 30) vee aowo (19
11) Dowd var (18)=
o 12) LINV ek (17 —&50
(TTL level) (TTL level)
30— 03o0—— 13) 03 1158100 (1€
020 D20 \a) 02 o1 (s
b1 D10
D00 LSB) Doo(LSB)
fedd Jv nLr n
o
-5V
S1:ONif A<B
S2: ONif B<A
Non linearity L
Differential non linearity [ Test circuit
A<B A>B
Comparator |
ViN 8 8
DUT 4 As Bs L2 1Butfer
CXA1096P, A‘< é" ]
—»{ AO Bo
\‘ou I\‘ll .
K} 000--00
DVM| cLk (20MH2) 81 110
Controller
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Aenp
Efror_rot
—F“--um::
X -
ss. | cx20202a-1 HPF Counter
Aswo -2v
(] 1
v | CXA [] TTL [} 10bit
1096P |—+ ‘ 1 ;
—————o02 o/A £
100 ORE “ AoNo EcL 620 !
prse | | ] e i J Vactr
Source ¢ BURST =-32v CLK Scope
0
-a0t e -Aanp—2V G,
e o.p
620
(
s.G. N T;L
wcw [rc 7 -
ECL 2 s.2v
Maximum conversion rate
Differential gain error Test circuit
Differential phase error
Single supply Dual. supply
ner
A -2v
L
& L

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

Supply current 1 . .
Analog input bias current | Test circuit
Reference pin current i

+5V
Amp
osc 1 2KQ
¢: Vari-
able To
f Vin Cg(ﬁAP 8, Logic Output
1 10 7 Analizer Pin
CLK
1024
oscz D Somples 15pF 1S2076
TTL
buffer
Qscillo
Scope
LOAD1 Test Load for Output data delay
Aperture jitter

Sampling delay } Test circuit
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Vec Min. Vee Min.
. Vee Vee
AGND VRY Aenoo——: VRT
. ' L] Jou VIN .'.9!. .
AGND - 2V O VB *AGND -2V O—————{ VRB [
L. —CLK + . ——CLK _
RE— vou el MINV VoM —_—
O MINV o — —
PO ——lin v LINV +
DGNnD Donp
7Jr m # ;I;

Test circuit of digital output voltage (DO to D7)

Vec Max. Vee Max.
Vee Vee
hin oo F——— {iL Do p—
— " -—
Vin : F— » Open Vi . Open
Y N 07
DGND Dono

a8 o

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

Timing Chart

Analog input A

VIN —=

Clock CLK _/

Data output
DOto D7
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Application Circuit (Single supply)

+12v
[
+5VIA) +5V(D)
2RO
3 CLK IN
24 c6 .>1'5°+ %
SIRP > c?
o,ow1-$ 2 $10u — 74504
£RI12 R4 2x]
(Vp-p) 213k W CLK OUT
ie R2 Klap i R3 25c[2408 OLL 02(19 °
m AP o1 A)DOILSE) D3(G3 +8V(D) Outpur Control
R3 3.9k ]+ R6 .
S M IR 35 W iDCLk  LINV(Z +5VID)
s R7 c1s
VR1 0] S VRt Dowo(11
500 5% "I»m-zsao e | R33
or HA-5195 s10 T s 19)acm0 Ve (i0 10K
c3 E ca c13) y
0.0p i * I rio @IN.C. O vee (9
. $$ P 9 x (LSB) DO
WDV B vee (8
3;2103 R NC. 8 Vee (7 el
i 2 o ~
Y Vin g Vee (6 =
‘m 2 g
i .C. D =
ne. e T g
eno  Da(a
C)‘: AGNI %
N V&B Vae D53
cwo-E vew  D6(2
47 o7 (MS8) D7
MINY (i
Q1:28C2408 ) c12
or —-12v 0.01p +sv
2N5836 oy >
Q2:25C632A R32 v LINY
or 10K
2N2222A MINV
Q3: 25A705
or
2N2907A IC1 . 748374 0or 74ALS374
7418374 is also available
" for 15 MSPS or less conversion rate. +5Ve—oo O
nE -y A2 : LM301 or LM308 i—o
- AG
‘5 : Analog GND l ©
2 DG
S mr : Digital GND
L N ' +12V e—0
prog * : Ceramic Chip capacitor 0.01uF
cie -12Ve—w 0o
Swie * M} . To be selected
b
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Application Circuit (Dual supply)

+12v
o

Vp-p) <220
vin R2 K| 4

Ic
VR1 O,
2K 3 FEHAI-ZW
[ orHA5195

cs LT ca

o.owgg Ty

=R13
‘[ 12K
cno*.'r<
47y¢ J}
Q1:25C2408
or . v
2N5836
Q2 25A705
or
2N2907A

R16
3.9k

—12v

+5V(D)
2 Q
K1
Q CLK IN
CLK OUT
15)01 02(14 0
16)DO(LSB) D3(13, Output Controlq
17)CLK  LINV(12) +5V(D)
o ”Clﬁ
18)vaT GND
=x R33
19)AenD  Vec (10 10K
C. O Vee 903
N.C.
RI0 134 = (LSB) DO
+WHR)vin B vee (8 vl
RI1 N.C. 8 vee (7 ,5(.04 Q
FWHRIVin % Vee (6 g ’
T =2
4)NC.
.C. Deno(5 ci6 5
AGnp D4a(4 =
v
Vﬁ?(} RO 0S(3
Dvem D6 (2}
. (MSB) D7
: MINY_ s C ©
o550 |
ke +5V
[}
Rz -5VIA) LNV,
10K
MINVo
Ic1 : 745374 or 74ALS374
74LS374 is also available
for 15 MSPS or less conversion rate. +5V i
‘A2 LM301 or LM308
AG
6 : Analog GND l
- DG
o Digital GND
-5Ve———0
* . Ceramic Chip capacitor 0.01uF +12;l
>—0
W To be selected ~12Ve——— 0o
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Notes on Application

1. Each of DGND pins (5, 11) and each of VccC 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 VCC pins to DGND should be bypassed as closely as possible by means of
TuF 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 amoplifier, 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. It is recommended to connect free pins to AGND for prevention of noise effect.

FFT Data

Fs= 28.48a(MHz) Fi= 1.268¢(MHz)

(483 1 1g24 Paint FFT

8l Atn ;| = -.43 (dB)
SNR | = 46.256 (aB)
L £ff Jre= 7.33¢h1t)

-1@8
8.8
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Fc max (MSPS)

Icc {(mA)

FC max vs. Ambient temperature

40
Vce= +5V
Vee= — 5V
30
h\_
-\\_‘
20
10
[o]
-25 0 25 50 75

Ta - Ambient temperature (°C)

Icc vs. Ambient temperature

20
Vee= +5V
Vee= -5V
16
|
10
5
0
-25 (o] 25 50 75

Ta - Ambient temperature (°C)

Cin (pF)

IEE (MA)

CIN vs. VIN - Input DC level

50

40

30

20

10

0 -1
VIN - Input DC Level (V)

IeEE vs. Ambient temperature

-100

Vee= +5V

Vee= — BV
- 80

——
e ——
-60
~40
-20
-25 o} 25 50 75

Ta - Ambient temperature (°C)
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TDLH, TDHL vs. Ambient temperature tds vs. Ambient temperature
40 ] 20 N T v
cc=+
Vee= +5V -
VEE= ~ 5V Vee= -5V
30 TDHL 5
—_ —
4 r—-—ﬂ—"'ﬂ
- n
3 2 < 10
(= [ _g
I TOLH A
: | ]
10 5
0 0
- 28 0 25 50 75 -25 0 25 50 75
Ta - Ambient temperature (°C) Ta - Ambient temperature (°C)
SNR vs. FIN Effective bit vs. FIN
= — VEE= + 5V
50| Yn=Fs vees T ev— 8 VinmFe Mt
Ta=25°C a=
\ 7 \
~]
k=) 40 5 6 \
« 3 Fc = 20MHz
z Fc=20MHz 0
(5
30 = 4
w
9
20 2
0 5 10 0 5 10
FIN (MHz) Fin (MHz)
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Package Outline Unit ; mm

28pin DIP(Plastic) 600mil 4.2g

0
«0)
oo

+04 1

37801 "o

o

(=)

28 15

nnnooooononoonooon l\

L iot >
<($F 0°~15°
| ©

O O w0
- -
1 4
254
Z33
= |+
0| ©
O|
]‘ z
10,1 By
05 b3
£0,45 o
le”~ DIP-28P-03
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SONY. | CXA1296P

8-bit 20 MSPS Flash A/D Converter (TTL 1/O)

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.

28pin DIP (Plastic)

Features

¢ Resolution 8-bit +1/2 LSB

* High speed operation 20MSPS

* Wide band analog input 8MHz (- 3dB)

¢ Low input capacitance 30pF (Typ.)

e Low power consumption 410mW (Typ.)

¢ |/O 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

* Pin replaceable with TDC1048 (TRW) « High speed signal processing

Function

8-bit, 20MSPS flash A/D converter

Block Diagram

;¢ &g
———=G
é%h -‘<I7
}._
T
|
f
T 11
1.
1(

z <
5
3| -

H
g N
S M & 3
128, gs‘g 7 2
Sk z Hz F— ®va
< = 5 o
o 2l]=
@ | & T3
© |¢ o r 7)vee
5
2
£
5
3

3

I;
.
|
.

|
|
|COMPARATOR
1 LATCH

E89214A96-HP
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Absolute Maximum Ratings (Ta = 25°C)

* Supply voltage Vcc—DGND . Oto +6
VEE—AGND Oto —6
AGND—DGND Oto +6

¢ Input voltage (analog) VIN VEE to AGND +0.3

¢ |nput voltage (reference) VRT, VRB, VRM VEE to AGND +0.3
| VRT — VRB | 25

¢ Input current (VRM) IVRM -3to +3

¢ Input voltage (digital) CLK, MINV, LINV DGND—-0.5 to Vcc

& Storage temperature Tstg -65to +150
* Allowable power dissipation PD . 1.48

Recommended Operating Conditions

® Supply voltage Vce, AGND 4.75 to0 5.25
(Single supply) DGND, VEE 0
(Dual supply) Vce 4.75 to 5.25
VEE -5.6t0 —4.75
- DGND, AGND 0 R
* Reference input VRT AGND —0.1 to AGND +0.1
VRB AGND —2.2 to AGND — 1.8
¢ Analog input VIN VRB to VRT
® Clock pulse width TPW1 35 (Min.)
TPWO 10 (Min.)
¢ Operating temperature Topr -20to +75

3
0<P<<K<K<LL

<]

3

<K<K <<<K<<LKL
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Pin Description and Equivalent Circuit

No. Symbol Voltage Equivalent circuit Description
vee
300
- ]F
1to 4 DO to D7 . __ @ "’@ Digital data output pin
1 1 -
3to 16 7y 1: @ ~ DO (LSB) to D7 (MSB)
3 0 aND
VeE
Digital GND.
5 n Dono GND Separated from AGND.
6, 10 Vce 5V (Typ.) Digital power supply
GND
7.8, 8 VEee (Slnglfss\t;pply) Analog power supply
(Dual supply)
Vee
y S =
30K 3 r input pins for output
@ w14 polarity inversion of DO
12 LINV TTL 160 Y (LSB) to D6 (See the
x Y Output Coding) when
Y open ‘1’ is maintained.
D onD
VeE
Vee _ .
h 4 3
x 6o 'OK3 T
17 CLK TTL A 4 Clock input pin
X h 4
A 4
- D GND
VEE
AGND
5V (Typ.) o o
(Single supply) @ Reference voltage
18 VR GND VRT 8 (Upper level)
(Dual supply)
A
3V (Typ.) 1l seka v §
26 Ve (Single supply) Ko 3 RMS - Reference voitage
-2V (Typ.) § (Lower level)
(Dual supply) 1 o
0.0 :
4V (Typ.) AgND—2V 0.0IuT Y Middle point of reference
27 Vam (Single supply) o ' 26) voltage can be used as
-1V (Typ.) ll the compensation pin for
(Dual supply) U-l;; linearity.
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CXA1296P
No. Symbol Voltage Equivalent circuit Description
§ V (Typ.)
19, 25 AGND (Smggngpply) Analog power supply
{Dual supply)
A GND
'y
@' Analog input
21, 23 Vin VRT to VRB vr Pin 21 and 23 should be
connected together.
X
Jue
VEE
Input pin for output
polarity inversion of D7
28 Minv T (MSB) when open ““1’" is
maintained.
Output Coding
MINV 1 1
LINV 0 1
AGND 111 ... 11 100 ... 00 o111 ... 1 000 ... 00
111 ... 10 100.... 01 011 ... 10 000..4'01
VIN 100 ... 00 1M1 ... 1 000 ... 00 011 ... 11
011 ... 11 000 ... 00 111 ... 1 100 ... 00
. 000 ... 01 011 ... 10 100 ... 01 111 ...10 .
AGND-2Vv 000 ... 00 011 ... 11 100 ... 00 m...n 1: VIH, VOH

0: Vi, VoL

— 7R —
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Electrical Characteristics -
(Single supply) veec = +5V, DGND = OV, AGND = +5V, VEE =
VRT = +5V, VRB = +3V, Ta = 25°C

item Symbol Test condition Min. Typ. Max. Unit

Maximum conversion rate Fc ?:/I': : FEC/z‘o 3V1 KHz 20 MSPS
Supply current Icc + lee 56 74 93 mA
Reference pin current IREF 12 16 20 mA
Analog input bandwidth . BW 8 MHz
Analog input capacitance CIN VIN = 4V + 0.07Vrms 30 35 pF
Analog input bias current "N VIN = 4V 15 50 115 pA
Reference resistance (VAT to Ves) RREF ’ 125 Q
VRT Eot : 8 13 19 mV

Offset voltage

VR8 Eos 0 5 11 mV
ViH 2.0 \

Digital input voltage

ViL 0.8 \
I VH = 2.7V o -100 | —-150 pA
Digital input current Vce = Max.
i ViL = 0.5V 0 -0.32| -05 mA
VOH Ion = —500pA 2.7 3.4 \
Digital output voltage Vee = Min.
VoL loL = 3mA 0.5 \
ToiH 14 18 24 ns
Output data delay LOAD 1
ToHL 21 27 34 ns
Non linearity £ e +12 | LsB
Differential non linearity Ep *1/2 LSB

Differential gain error DG 1.5 %
. NTSC 40 IRE mod. ramp,
Fc = 14.3 MSPS

Differential phase error DP 0.5 deg.
Aperture jitter Ear 30 ps
Sampling delay tds 6 8 11 ns

leded
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Electrical Characteristics Vce = +5V, DGND = OV, AGND = OV, VEE.- = —8§V,
(Dual supply) : . VRT = OV, VRB = -2V, Ta = 25°C
Item Symbol Test condition Min. Typ. Max. Unit
N . . N = 0to -2V
Maximum conversion rate Fc FIN = Fcra — 1 kHz 20 MSPS
lec 7 10 14 mA
Supply current
lee 50 65 80 mA
Reference pin current IREF 12 16 20 mA
Analog input bandwidth BW 1 8 ) MHz
Analog input capacitance Cin VIN = =1V + 0.07Vrms 30 35 pF
Analog input bias current hn ViN = =1V ‘ 15 50 115 uA
Reference resistance (VRT to VRe) RRer 125 Q
) VRT Eot 8 13 19 mV
Offset voltage -
VRe Eos 0 5 11 mV
ViH 2.0 A"
Digital input voltage
Vi 0.8 Y
IH Vi = 2.7V 0 -100 | —160 kA
Digital input current Vee = Max.
I8 ViL = 0.5V o} -0.32 | -0.5 mA
) VoH loH = —500uA 2.7 3.4 \%
Digital output voltage Vee = Min.
Vou lo. = 3mA 0.5 A\
ToLH 14 18 24 ns
Output data delay LOAD 1
ToHL 21 27 34 ns
. . Fc = 20 MSPS .
Non linearity EvL VIN = O-to —2V +1/2 Lss
Differential non linearity Ep . +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 6 8 11 | ns
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Application Circuit

Single supply

+T\I fr
o70.MS8) MINV
(TTL level)
06
08 0 43V
D4
VIN
Analog input
+5to +3V
(TTL level)
LINV
oLk,
(TTL level)
D3 O——o
020-
D1 0o
00 (Lse)
o

Electrical Characteristics Test Circuit

e

71 S1:ONifA<B

< I s2:ONifB<A
sy |
3 |
o
(I
~v I
L3
A<B A>B
[Comparator
Vil out L8 1. Bs | 2)autter
cxngspl U
‘b_".‘ Ao Bo ’;-“
4 000--00

DVM| LK (20MH2) "oat0

Controlier

Dual supply

07 (MS8)

06 o1

Analog input
Oto —2V

(TTL level)

LINV

(TTL level)

Non linearity o
Differential non linearity ( Test circuit
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Ao
Lo
$.6. Cx20202a-1
CXA \
] T 8 1obi
1296P + ‘ + ’
2 D/A $
1 40RE Thee eet : 620 )
i s",;:,c [ modulation - i - Veetor
Source ¢ BURST . —s2v CLK Scope
o

SYNC -Aewo -2V

so. I T
cw [re — :t .

. Maximum conversion rate

Differential gain error Test circuit
Differential phase error

0G.
O.P.

-40

Single supply Dual supply

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

+5V
SCOPE 2KA .
To
Output
Logic Pin
Analizer
-~ 5pF 152076
Somples
Oscillo
Scope
LOAD1
gpen:{re jl;teil' } Test circuit Test Load for Output data delay
ampling delay
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Vee Min, Vee Min,

Vce Vee

AGND O— VRT A GNDO— VRT
— lou g S— W

AGND-2V o—w— dvpe AGND~-2V O—u—VRE
1. —CLK M ——cLK

Open { ——MINV MINV Vou

+
Vot —
LINV - LINV
DGno ’I L_D6no
m 7777

Test circuit of digital output voltage (DO to D7)

3

+
J

Vee Mox, Vee Max,
Vee Vee
DOp—- 00 b——o
lin c m
—_— . H . K
Vin . . Open ViL . M Open
. L . .
. " : b
D? pb—o o7 pb—
DGND Deno |

»L "

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

Timing Chart

Analog input /r&’/\ N+2
|

Vin— le—tds |

Clock / 14V

CLK

|

|

|

i

N-2 ><|l N-1 l.4\l¥°|_ N A\l
Data output | I -
DO to D7 | |
. S ’
|
|
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Application Circuit {Single supply)

+12v
Q
+5V(A) +5V(D)
? 9
. <R9 C N
¢ 2 LK |
F 1350 4 °
74504
T
1901 02(4 CLK O,
J6)DO(LSB) D3(13 +5V(D) Qut put Cummo
0
17)CLK LINV(12, +5V(D)
C15
18)Var Dowo(11 pq a3
AGND vee (10) 10K
N.C. vee (9,
o {LSB) DO
Dvm 3 vee (8 o
3 N
3@2‘3 an NC. < vee (7 -
ya 2 vie 9 vee (6)4— pF
t ps —~
T* o
NC. Dowo(S g
c6 g.
Acwo  Da(a S
% g
uof (—: V‘RKB Vs oS :
a7 q ES Vam 06
MINV mga" f (MS8) 07
Q1:25C2408 o c12
or —12v 0.01p N
2N5836 v FAd
: n
Q2 25C632A s v LiNy
or 10K
2N2222A MmN
Q3 25A705
or
2N2907A
ce IC1 1 745374 or 74ALS374
X )’
7418374 is also available +5Ve——0
“1av for 15 MSPS or-less conversion rate.
01 E35)
6v T
A2 : LM301 or LM308 AG
6 : Analog GND oG );
A s de
e % : Digital GND +12Ve—0
] cis .
L e 0.01s % : Ceramic Chip capacitor 0.01uF —12V «—0
e Al
T2
L W To be selected
A’ -2V

CANOS
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Appucauon Lircuit {Dual supply)
+12v

+5vID)
.} Q
:;';30 CLK IN
cz| 9 ]
c [+ S8 ey
001 10p
| o ”I$ I__“__l E 74504
ol :
Vp-p) 53 SLATITEL .
vVin CLK OU
] F2ilanlin  rs 2sc|2a08 1901 02(14 <
W B 0 10
R1 At o1 16)00(LsB) D333 +5v(D) Out put Control
81 Rr3 10K |+.1Z” ZRe " < g
5 600 pid IDCLK —~ +5V(D)
-
VR1JO, Dono(11
2% = '@m—% EERG 18)VRT NO | pe 33
- or HA-5195 360 19)acno Ve (10 10K
[ottser] c3 Lt Jca 13
0.01 RO @INC. Vee(S
pI¢ p o e (LS8) DO
FWHRDV 3K vee (DHY]
J \ N 8z =
R rr @ne B vee DHE Q
- 2 =] —
{T"" T & VIN ° v:c 6 .* ‘g
NC.  Oono(S 3
ce 3
aAcvo  Da(4 5
VR8 05(3
VR3S
CIOP K Ghvem D62
"75’$ D7
(L RIMINY_ imsey ()
Q1:25C2408 o 8121
or -12v .01
2N5836 v
. o
Q2 23(::705 R32 -5viA) SLU
10K
2N2907A MINY
IC1 © 748374 or 74ALS374
74LS374 is also availabie
for 15 MSPS or less conversion rate.
+5Ve————0
A2 : LM301 or LM308
6 : Analog GND AG !
7*’ : Digital GND DG p;
* : Ceramic Chip capacitor 0.01uF -5V *e—w 0
[
-12v AW . To be selected +12Ve———0

-12V +———0
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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 Vcc pins to DGND should be bypassed as closely as possible by means of
TuF 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 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 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 1xF and 0.01xF 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 positive going edge with a short delay time (TDLH, TOHL).
If digital data will be latched externally, it should be latched at the positive going edge. (See the
Timing Chart)

7. It is recommended to connect free pins to AGND for prevention of noise effect.
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Fc max vs. VEE Fc max vs. Ambient temperature
40 40 T
[ Vcec =+ 5V
Vee = - BV
P~
. 30}— 30
4 G R
2 g D
= s i
) = 20
x x
Q ©
E £
& e
10 10
0
-5.5 -5.25 -5.0 -4.75 -25 o . 25 50 75
VEE (V) Ta - Ambient temperature (°C)
IEE vs. VEE IEE vs. Ambient temperature
-80 -80 T
. Vce = + 5V Vee=+5V
L\ Vee =—-5V
\
- 60 ] -60
< <
§ ~40 é -40
| g
-20 ~-20
o}
~55 -5.25 ~5.0 -4.75 -25 o 25 50 75
VEE (V) Ta - Ambient temperature (°C)
lec vs. Vee lcc vs. Ambient temperature
20 — 20 ,
Vee = - 5V Vce =+ 5V
VEe =— 5V
I <
E 10 E 10 =S i e —
5 [s]
3 S
o o
4.75 5.0 5.25 -25 0 25 50 75
Vce (V) Ta - Ambient temperature (°C)
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Amplitude deviation of the converted signal vs.
The analog frequency IREF vs. Ambient temperature
20 T
T
= Vee =+ 8V
Vee =+ 5V
+2 Vee =BV 1 \ Vee = - 5V
S~ VReF = — 2V
0 -
T -2
) <
T - 10
27" N £
= w
g s E
<
-8
-10
0
0 .5 10 -25 0 28 50 75
fin (MHz) Ta - Ambient temperature (°C)
CIN vs. VIN - input DC level TDLH, TDHL vs. Ambient temperature
40 40 T
Vclc =+5V Vee =+ 5V
\ Veg = - BV Vee = — BV
30 30k
— ﬁ'—‘—
& —T | Tom
-
L 5
8 20 = 20 —
c . TouH
§ z _,._—1——4
'_
10 10
0 0
0 -1 -2 -25 o 25 50 75
VIN - input DC level (V) Ta - Ambient temperature (°C)

tds vs. Ambient temperature

T
Vee = + 5V
Veg = - 6V
15
2
-~ 10
[}
°
L —t—
- —__'_—__———l
5
o
-25 0 25 50 75

Ta - Ambient temperature (°C)
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SONY:
SNR vs. FIN Effective bit vs. FIN
Vee =+ 5V Voo = + 5V
50 Vee =~ 6V 1 8 Vee=—5V 1
— Ta=25%C — \Ta =25°C
VIN=Fs \ ViN=Fs
40 P £
5 ~ 5 6
el [
~ 2
: -
3 3
» 30 E 4
w
50 Fc = 20MHz ) Fc = 20MHz
0
(o] 5 10 0 5 10
FIN (MH2z) FIiN (MH2)
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Package Outline. Unit . mm

28pin DIP (Plastic) 600mil 4.2g

0%

37.8 484

+01

025 -9

28 15
oponononoononnnn

0°~15°

O
O
1524
+03
13.0-01

+04

4.6 -0.1

DIP-28P-03
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SONY.
10-bit 20MSPS A/D Converter

CXA1496AQ

Description

The CXA1496AQ is a 10-bit 20MSPS 2-step parallel
type A/D converter for video signal processing.

This A/D converter operates on a dual +5V power
supply. The external addition of sample and hold,
reference power supply and clock timing circuits permit
the conversion of analog signals into digital signals.

48 pin QFP (Plastic)

Features

e Maximum operating frequency 20MHz (Min.)

® Integral linearity error 10-bit + 1.5LSB

o Differential linearity error 10-bit + 1LSB Function
o Low power consumption 310mW (Typ.)

10-bit 20MSPS 2- Il
¢ Wide band analog input 10MHz i ‘O SPS 2-step parallel type A/D converter

o Low input capacity 150pF (Typ.)
® Built-in digital correction
(Compensation within a range of + 16LSB)
o TTL input (CLK only: ECL LIKE)
o TTL output (3-state control)
e Output code Binary/2S complement/
1S complement

Structure
Bipolar silicon monolithic IC

Applications
High resolution video signal processing

I L c [
e (39— i l L 2) ux
| = |WLMLMLMI LS L 7
vine (10 ; M N B || —@)uw
T [ 4 C U ]
PRI —— A ) F
- W MATR X R D F —@uw
I I ﬁ R R
" @ H-COMPARATOR R i
_ @ I i lxmz
. H-ENCODER
nee (1) T (OL:
| |
weez () 1 0D
| L
wuer (40 OVER./\NDER FING OUTPUT OUFFER CORRECT ION (OL
OUTAUT BUFFER l___r___] l
OVER COAISE QUTPT BUFFER -
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SONY

Absolute Maximum Ratings (Ta=25°C)

e Supply voltage

e Analog input voltage

® Reference voltage

e Digital input voltage

o Storage temperature

Operﬁtlng Conditions

o Supply voltage

® Analog input voltage

 Reference voltage

DVcet
DVece2
AVEe
DVee
VINH
VINL
VRT
VRB
CLK
MINV
LINV
PS
ENABLE

Tstg

DVcet
DVcc2
DGND1
DGND2
DGND3
DGND4
AVF
AVee
DVee
VINH
VINL

.VRT

VRB

Min.
+4.75
+4.75

+0.5
-5.25
-5.25
-2
-2
-0.1
-21

o Digital input voltage (MINV, LINV, PS, ENABLE)

¢ Digital input voltage (CLK)

e Clock width

o Operating temperature

DIN (H) -
DIN (L)
DIN(H)
DIN(L)

tPwH
tewi
Topr

+2

DVcet-1

25

25
~20

Oto +6
0to +6
Oto-6
Oto-6
AVEeE to AGND+0.3
AVEeEe to AGND+0.3
AVeEe to AGND+0.3
AVEE to AGND+0.3
DGND1-0.5 to DVcc1
DGND1-0.5 to DVcet
DGND1-0.5 to DVcci
DGND1-0.5 to DVeet
DGND1-0.5 to DVcct
—65t0 150

Typ. Max.

+5 +5.25
+5 +5.25

+0.7 +0.9
-5 —4.75
-5 -4.75

0 -

‘0
0 +0.1
-2.0 -19

+0.5
DVec1-0.8

DVcc1-1.6 DVeci-1.4

+75

S<c<cc<cceccc<c<c<<<

c
3
=

c<c<<<c<c<c<c<<<<<

<< <<
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Pin Description

Pin No.| Symbol o Pin voltage Equivalent circuit Description
1to5 Digital output pins
gto12 | DO0D9| O Dovez DO (LSB) to D9 (MSB)
| Qoo ~G)os
b (Bos~(do
TTL UNDER

46 | UNDER (o] D over Underflow output pin

3

DGND!

—l—@ DVee
47 OVER 0 Overflow output pin
15 | DVcel +5V -
P DVeo2 _ (Ratings) Digital power supply
16 DGND1 —_ GND Digital ground
18 DGND2
26 | DGND3 | — GND Digital ground
25 DGND4
17 DVee - le:glt?I negative power
iy pply
Analog negative power

44 AVEe —_— supply

This input pin can invert
the form of the output from
DO (LSB) to D8. in open
20 LINV | TTL condition this pin turns to
High level input.

(For details, refer to the -
output formula chart.)

_@ ower| THiS input pin can invert
ENEECE bs b x x 3 the form of the output from
s R jnw D9 (MSB). In open
21 MINV | TTL : um% y ¥ condition this pin turns to
Linv @9 2 High level input.
x ®© 4 (For details, refer to the

va@—— 0N output formula chart.)

3-state control pin. Turns
‘to enable when low is

23 |ENABLE| | | TTL input. In open condition
this pin turns to High level
input.

Power save input pin. In

24 | PS 1 TTL open condition this pin

turns to High level input.
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Pin No.| Symbol /0 Pin voltage Equivalent circuit Description
22 |CLK | ECL LIKE Clock input pin
. . Reference voltage
29 | VREFTS | — sense pin (Top)
30 | VREFT | GND VREFTS p Reference voltage
. vrerT @ ° ! force pin (Top)
VREF1 @)~ r
31 |VREF1 | — -0.5V vRer2 @1
VREF3
9
: . vRer B (33
32 |VREF2 | — | -10V =
"33 |VREF3 | — 15V [ P ;
' . Reference voltage
34 | VREFB : ov avee @—— force pin (Bottom)
1y . Reference voltage
35 | VREFBS | — sense pin (Bottom)
: ’ ’ Analog input pin
39 VINL - -2V to OV (Lower comparator
) ’ input pin)
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CXA1496AQ
Pin No.| Symbol o] Pin voltage Equivalent circuit Description
Analog input pin
40 VINH | -2V to OV (Upper comparator
. input pin)
42 AVF —_ +0.7V

Analog power supply
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Electrical Characteristics
(Ta=25°C, DVcei1, 2=5V, DGND1 to 4=0V, AVF=0.7V, AVee, DVee=—5V, VRB=-2V, VRT=0V)

item Symbol Conditions Min. | Typ. | Max. | Unit
Resolution n 10 10 10 bit
DC characteristics -
Integral linearity error Ew Fc=20MSPS 1.5 1.5 | LSB
Differential linearity error EoL Vin=0 to -2V -1 +1 | LSB
Analog input
Analog input current N ViN=0 0 25 100 WA
Analog input capacity Cin ViN=-1V+0.07Vrms 150 pF
Analog input band width BW —1dB down 10 MHz
Reference voltage input ;
Reference current Irer 8 10 12 mA
Reference resistance RREF 160 | 200 | 240 Q
Eor 3 13 23 mV
Offset voltage
Eos v 2 12 2 | mv
Reference voltage 1 VREF1 -0.55( -05 |-045 V
Reference voltage 2 VREF2 -105| -10 |—-095| V
Reference voltage 3 VREF3 : -155| -15 [—-145 V
Digital input
Digital input voltage H ViH 2 A
Digital input voltage L Vi 0.5 \%
Digital input current 1H 1 . ViH=DVcc1-0.8V | <10 | 0.5 | +10 | pA
Digital input current 1L Ly DVcet | Vie=DVeel1-1.6V -1 0 +1 HA
Digital input current 2H ™ .2 Max. | vu=27V -0} 0 | +10 | uA
Digital input current 2L Iz Vi=0.5V -20 | -10 0 A
Digital input capacity . 5 pF
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item [ Symbol l Conditions [ Min. l Typ. l Max. J Unit
Switching characteristics
Max. operating frequency Fc 20 MSPS
Pulse width H tPwH 25 ns
Pulse width L trwt 3 25 ns
Sampling delay TS1 tsH 4 ns
Sampling delay TS2 tsL 3 ns
Output rising delay time toLh *3 CL=20pF 16 24 43 ns
Output falling delay time toHL *5 24 32 52 ns
3-state output disable time H tPHz 40 | 100 | 500 | ns
3-state output disable time L tiz | g4 : 40 | 100 | 500 | ns
3-state output enable time H tezn *6 40 150 | 500 ns
3-state output enable time L trzL 40 150 | 500 ns
Digital output
Digital output voltage H Vou low=-500 uA 27 | 34 v
Digital output voltage L VoL lot=3mA 05 v
Leak current during output OFF | loz *6 -20 20 WA
Dynamic characteristics '
Differential gain error DG NTSC 40IRE mod ramp, 0.5 %
Differential phase error DP Fc=14.3MSPS 03 deg
Fc=20MHz Fin=1kHz 51 dB
SNR SNR Fc=20MHz Fin=1MHz 50 dB
Fc=20MHz FiNn=5MHz 48 dB
Fc=20MHz Fin=10MHz 48 dB
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ltem.. iSymbol ] Conditions l Min. ] Typ. [ Max. l Unit
Power supply
T DVec1=5V 3 6 10 mA
DVee1 current loveel -
: At power saving 3 5 11| mA
_ ' DVcc2=5V 0 2 5 | mA
DVcc2 current Ipveez -
; At power saving 0 2 mA
‘ DGND3=0V 2 3 5 mA
DGND3 current IoaNpa -
: At power saving 0 0 | 01 [ mA
DGND4=0V 2 3 5 1 mA
DGND4 current IoaND4 -
: At power saving 0 -0 0.1 mA
‘ ' DVee=-5V -50 | -33 | -25 | mA
DVee current o lovee -
‘ At power saving -12 | -3 -2 mA
. IAVEE AVee=-5V -26 | -16 | -12 | mA
AVEe current/AVF current -
lave | At power saving -10| -5 | 0 | mA
DVce1, DVcc2=5V
DGND1, DGND2, DGND3, B
Power Consumption : DGND4=0v 40 | 57 | 80 | mA
(loveci +loveca+|lovee|+|lIavee]) , . | AVF=07V
DVee, AVee=-5V )
At power saving.. 5 15 37 | mA
*1 CLKinput i

*2 MINV, LINV, ENABLE, PS inputs

*3 See Timing Diagram (1)

*4 See Timing Diagram (2) )

*5 Load is at the Bi-state Totem-Pole output delay time test load circuit
*6 Load is at the 3-state output test load circuit
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CXA1496AQ
Bl-state Totem-Pole Output Delay Time Test Load Circuit
Testing location
Output from the
IC under test
+
CL
Note 1)
I CL = 20pF
3-state Output Test Load Circuit Testing location v
Test
% st Conditions §1 S2
Output from the e trzL Close | Open
IC under test o~
+ : 4 trzu . Open | Close
KN Y Note 2)
No(ec;' ) 4 v ::; Close | Close
Iz
Note 1) Cuincludes the probe capacitance and the floating capacitance of the test circuit.
Note 2) All diodes use 152076.
Error Rate Testing Circuit
(Threshold level)
DIP SW
16LSB
8f
A | ADOER | o c | A>C &
SG! CXA1496AQ LATCH A+B LATCH COMPA. COUNTER
ViN =C RATOR _1
lock CONV
1
“5G2 owvioer |28
Fe
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Notes on Operation

1.

Analog ground (Analog ground on PCB)
Keep analog ground surface on PCB as wide as possible with impedance and resistance as low as possible.

Digital ground (DGND1, DGND2, DGND3, DGND4)* '

Upon mounting to PCB keep ground surface as wide as possible with impedance and resistance as low as
possible.

Moreover, a common analog and digital ground |mmed|ately near ADC will help obtain characteristics
smoothly.

Digital positive power supply  (DVec1, DVee2)
Connect to the digital ground with a ceramic capacitor over 0.1 uF and as close to the pins as possible.

Analog positive power supply  (AVF)

As the standard circuit example shown in p.16, make it about +0 v by connecting to the analog ground with

a diode and +5V with a pull-up resister respectively.
Connect to the analog ground on PCB with a ceramic capacltor over 0.1 uF as close to the pin as possible.

Analog negative power supply (AVEe)
Connect to the analog ground on PCB with a ceramic capacitor over 0.1 uF as close to the pin as possmle

Digital negative power supply (DVEEe)

Connect to the digital ground with a ceramic capacitor over 0.1 uF as close to the pin as possible.

When Vee is divided into digital and analog, there is contmunty because of approx. 4Q resistance between the
two inside the IC.

Accordingly, if an excessive potential difference. (more than 100mV) is applied continuously, this may destroy
the IC. To prevent the IC destruction, connect AVee and DVee with a inductance having good high frequency
characteristics. Prevent noise mixing and the generation of potential difference between analog and digital.

Reference voltage (VREFTS, VREFT, VREF1, VREF2, VREF3, VREFB, VREFBS)

These pins provide reference voltage to upper and lower comparators. Voltage between Pins VREFT and
VREFB corresponds to input dynamic range. ‘

There is a 200Q2 resistance between VREFT and VREFB. By applying 2V to both pins a current of about
10mA flows. When the reference voltage is destabilized by the clock, ADC characteristics are -adversely
affected. Connect Pins VREFT and VREFB to the analog ground on PCB by means of a tantalum capacitor
over 10 uF and a ceramic capacitor over 0.1 uF respectively. Also, connect each of VREF1, VREF2 and
VREF3 pins to the analog ground on PCB using a ceramic capacitor over 0.1 uF. This will provide stability to
the characteristics of high frequency. Strictly speaking on reference voltage pins VREFT side and VREFB
side there is a respective about 15mV. offset. When there is no problem with the usage of those offset
voltages, voltage is applied directly to VREFT, VREFB. In case the reference voltage is to be strictly applied,
adjust to obtain an offset voltage of OV, keeping Pins VREFTS and VREBS as sense pins and Pins VREFT
and VREFB as force pins to form a feedback loop circuit.

For details, see Application Circuit.
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10.

11.

12,

13.

Analog input (VINH, VINL)

VINH is the input pin for the upper comparator while VINL is the input pin for the lower comparator.

Keep the input signal level within the level between VREFT and VREFB.

As this IC's analog input capacitance stands at about 150pF, it is necessary to drive with an buffer amplifier
having sufficient driving capability. Also, when driving is done with the buffer amplifier of a low output
impedance, as ADC input capacitance is large, ringing is generated and settling time grows longer. Here a
small resistance of about 5 to 30Q is connected in series between the buffer amplifier and each of ADC's
VINH and VINL pins, as a dumping resistance. This eliminates ringing and shortens settling time. Also keep
wiring between buffer amplifier and ADC as short as possible.

Clock input (CLK) )

ECL LIKE input. Adds the signal of Vcc1 (5V) —0.8V at high level and Vce1 (5V) —1.6V at low level.

Clock line wiring should be the shortest possible while distanced from other signal lines to avoid affecting
them.

This IC is of the serial parallel type ADC. Accordingly an external sample and hold circuit (SH) is necessary.
However the timing between this SH circuit output waveform (ADC analog input waveform) and the ADC
clock timing requires attention. In the relation between ADC clock and the ADC analog input signal, with the
timing Tw of the rising edge of ADC clock, the upper comparator compares the input signal and the reference
voltage to latch the results. After that, with the timing Tv. of the falling edge of ADC clock, the lower comparator
compares the input signal and reference signal to latch the results. (Strictly speaking, the sampling delay tsu
is in Th and the sampling delay tst is in TL.)

In this ADC, the lower comparator features a length of +32mV ( =16LSB) redundance in relation to the upper
comparator. At the timing when the lower comparator compares input signal and reference signal to latch at
the timing T, it is necessary to have the SH output settiing performed. But at the timing when the upper
comparator compares input signal and reference voltage to latch at the timing T, as long as the SH output is
within the * 32mV range to the final settling value, digital correction applies, A/D conversion precisely occurs.
As seen from the above, ADC clock rise and fall timing versus SH output waveform should be duly
considered. For the clock High level time tpwn and Low level time tpwt, set to a value in excess of the time
indicated for the respective operating conditions.

Output data is output synchronously with the clock rising edge. For details on timing, refer to Timing Diagram.

MINV input (MINV)

Digital output polarity inversion control pin of D9 (MSB).

TTL input. At open, turns to High level input.

For correspondence with analog input voitage and output data code, refer to the Output Formula Chart.

LINV input (LINV)

Digital output polarity inversion control pin of D8 to DO (LSB).

TTL input. At open, turns to High level input.

For correspondence with analog input voltage and output data code, refer to the Output Formula Chart.

3-state (ENABLE)
3-state control pin of digital output (DO to D9, UNDER, OVER).
TTL input. At open, turns to High level input. At that time digital output turns all to high impedance.

Power save input (PS)

Power save control pin of internal circuit.

TTL input. At open, turns to High level input. To set to power save mode, turn both Pins PS and ENABLE to
High level input.
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14.

Digital output (DO to DY)
Output pin of D9 (MSB) to DO (LSB).
TTL output.

Output data polarity inversion is executed by means of MINV and LINV sugnals Can output in bmary, 18

complement and 2S complement. -

" Also, by turning ENABLE signal to High level, the output can be tumed into high impedance output.
- For correspondence with analog input voltage and output data code, refer to Output Formula Chart.

15.

16.

‘For the timing, refer to Timing Chart.

Overflow output (OVER)

When the input signal exceeds VREFT, overflow signal is output.

MINV and LINV have no effect on this pin.

Also by turning ENABLE signal to High level, the output can be turned into high impedance output. -
For correspondence with analog input voitage and output data code, refer to OQutput Formula Chart.

" For the timing, refer to Timing Chart.

Underflow chart - (UNDER)

When the input signal turns below VREFB, underflow sngnal is output.

MINV and LINV have no effect on this pin.

Also by turning ENABLE signal to High level, the output can be turned |nto high impedance output.
For correspondence with analog input voltage and output data code, refer to 0utput Formula Chart.
For the timing, refer to Timing Chart.
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Output Formula Chart

e 1
ENABLE 0 0 0 0 (OPEN)
MINV 1 (OPEN) 1 (OPEN) 0 —
LINV 1 (OPEN) 0 1 (OPEN) —
OUTPUT OF9876543210UF | OF9876543210UF | OF9876543210UF | OF9876543210UF
(MSB) (LSB) | (MSB) (LSB) | (MSB) (tSB) | (MSB) (LSB)
ov 0 [ 100000000000 [ 101111111110 110000000000 [ 111111111110 Z
' 1 000000000010 | 001111111100 (010000000010 | 011111111100 | Z
2 | 000000000100 [ 001111111010 | 010000000100 | 011111111010 | Z
3 | 000000000110 | 001111111000 | 010000000110 | 011111111000 | Z
512 | 010000000000 | 011111111110 | 000000000000 | 001111111110 | Z
1019 | 011111110110 [ 010000001000 | 001111110110 | 000000001000 | Z
1020 | 011111111000 | 010000000110 { 001111111000 | 000000000110 | Z
1021 | 011111111010 | 010000000100 | 001111111010 | 000000000100 | Z
: 1022 | 011111111100 | 010000000010 | 001111111100 [ 000000000010 | Z
-2V 1023 | 011111111111 (010000000001 | 001111111111 | 000000000001 | Z

0: VOLTAGE LEVEL-LOW
1: VOLTAGE LEVEL-HIGH

Z: HIGH IMPEDANCE

OF: OVER FLOW
UF: UNDER FLOW

ANOS

[od4° 5148 5 o]
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CXA1496AQ

Timing Diagram (1)

Sample and hold c.lo‘ck __ﬂ ﬂ ﬂ k H

SAMPLE N +1

SAMPLE N

— >
tsH tsL

A/D clock . j \ k

tewr [ tewL + 1/Fs

Sample and hold output
' SAMPLE N +2

DATA
A/D digital output 1.4V —%_1 y DATA N%TA N+1
/ \ ‘N / \
. toLH
L 1OHL

T is the timing of latching result for the comparation of Vin and Vrer the upper comparators.
Tt is the timing of latching result for the comparation of Vin and Vrer in the lower comparators.
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Timing Diagram (2)

Voltage waveform of 3-state

. 3v
EL“AE:-E signal N 15V 2 185v enable and disable time *
(Low-level enabling) t — A=y —-- ov (* Enable time=tpziftrzn
l—‘ PZL ! : i
Disable time=teLz/trHz
Waveform 1 TS =45V 0.5v )
1.5v = 1.8V
Note 1) -
tPzH tPHz L

i P
Waveform 2 T Von
N 1 1.5V « 1.5V
ote e~ OV 0.5v

Note) Waveform 1 indicates the output waveform when internal conditions are set to obtain a low level output,
with the exception of when output is disabled by means of the ENABLE signal.
Waveform 2 indicates the output waveform when internal conditions are set to obtain a high level output,
with the exception of when output is disabled by means of the ENABLE signal.
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Standard Circuit

YREFs + + YREFT

~Jrs
—] ENABLE
—J oLk
—JHIRY
<JLINY

VIN Dt

0001\#

He

02<
03}
[T o
os<F
06
07—
[T
09<}

00
3]

unoea<l}
ovea<>

- 104 -



SONY

CXA1496AQ

Package Outline

w
2

n
[+

Unit: mm

48pin QFP (Plastic) 0.7g

0163 %4

g120 8

RARARAARAARH |

+0.1
0.15 -005

LEEELELTTIT ‘J .
LO ,LE 13 4503
FEELLELLEE
08 03-0i° 22:&?5 3

SONY NAME| GFP-48P-104

ETAJ NAME|sQFP048-P-1212-8

JEDEC CODE

1NK




SONY | CXD1172AM/AP

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

Description
The CXD1172A is a 6-bit CMOS A/D converter

for video use. The adoption of a 2-step parallel ‘@
system achieves low power consumption at a
maximum conversion speed of 20MSPS mini-

mum, 35MSPS is typical.
CXD1172AM 16pin SOP (Plastic)

Features

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

Low power consumption

40mW (at 20MSPS Typ.)

(Reference current excluded)

Built-in sampling and hold circuit.

Power supply 5V single

Low input capacity 4pF . .
Reference impedance 3000 (Typ.) CXD1172AP 16pin DIP (Plastic)

Pin replaceable with CXD1172,

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 Vbp 7 \
e Reference voltage VRT, VRS Vpp to Vss \Y
e Analog Input voltage ViN Vpp to Vss \
¢ Digital Input voltage Cik Vpp to Vss \Y
e Digital output voltage VcH, VoL Vpp to Vss \
e Storage temperature Tstg -55 to +150 °C
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Recommended Operating Conditions

e Supply voltage AVpp, AVss 4.75t05.25 \
DVpp, DVss 4.75105.25
e Reference input voltage VRB Oto 4.1 Vv
VRT 0.91t05.0 Vv
VRT-VRB 0.9 to AVpp \
Analog input voltage ViN VRB to VRT
Clock pulse width Trwi 25(min.) ns
Tpwo 25(min) ns
e Operating temperature TopPr -20 to +75 °C
Block Diagram and Pin Configuration
——————P»  Reference voltage

0o (1) €——
p1(2)

el

Lower
data
latches

4__

Lower encoder
(3 bit)

Lower comparators
with S/H (3 bit)

03(4)
p4(5)
D5( 6 )——

Upper
data
latches

Lower encoder
(3 bit)

Lower comparators
with S/H (3 bit)

Tt

Upper encoder
(3 bit)

Upper comparators
with S/H (3 bit)

X&4

g

Clock Generator

U

10

AVss

DVoo

AVop

Vre

ViN

VRT

AVop

DVop
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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 0
32 0 1 1 1 1 1
VRB 63 0 0 0 0 0 0

Timing Chart 1

Tpwil Tpw0

w U

Analog /,-——O“M ! : 1
input oan : —— i, et
Tas— P d— e+t ! : 3

& D0 =D DD
I 4—\ i | |
Tdl = 18ns
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Pin Description and Equivalent Circuits

No. Symbol Equivalent Circuit Description
1t06 | DotoDs m Do (LSB) to D5 (MSB)
output
DVoo
7 CLK @ Clock input
D\;ss
8 DVss Digital GND
9,15 DVoo Digital +5V
10, 14 AVoo Analog +5V
Agoo
11 Var Reference voltage (top)
o
e ®
Reference voltage
1 V
8 " (bottom)
12 Vi Analog input
AVss )
16 AVss Analog GND
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Electrical Characteristics
Vce = +5V, VR = 1.0V, VRT = 2.0V, Ta = 25°C

ltem Symbol Conditions Min. | Type| Max. | Unit
Maximum Conversion VIN = 1.0V to 2.0V
Speed Fe FIN = 1KHz ramp 20 | 35 MSPS
Supply Current FC = 20MSPS
Ipp NTSC ramp wave input 8 mA
Reference Pin Current | IRef 3.3 mA
Analog Input Band '
(-1dB) BW 20 MHz
Analog Input ViIN = 1.5V + 0.07Vrms
Capacitance CiN 4 PF
Reference Resistance
(VRT to VRB) RREF 300 @
Offset Voltage Eot ‘ -20
mV
Eos 30
Digital Input Voltage ViH- 4.0 v
' ViL 1.0 -
Digital Input Current lH Vpp = | VIH=VDD 5 A
u
L max. ViL =0V 5
Digital Output Delay loH Vpp = | VoH=Vpp-0.5V | -1.5 A
: m
. oo | ™ | VoL=04V 4.0
Output Data Delay ToL 18 | 30 | ns
integral Non-linearity Fc = 20MSPS
EL | ViN=1.0Vto2.0V 0.3 +05| LSB
Differential Non- Fc = 20MSPS
linearity ED | vin=1.0Vto2.0V +03+0.5| LSB
Differential Gain Error DG NTSC 40 IRE mod 10 %
- Ramp, Fc = 14.3MSPS
Differential Phase Error| DP ‘ 1.0 deg
Aperture Jitter Taj 40 ps
Sampling Delay Tsd . 4 ns

- 110 -




CXD1172AM/AP

Electrical Characteristics Test Circuit
Integral non-linearity error

Differenvtial non-linearity Test Circuit
Offset voltage
+V 0O—AAA~
s
| S1-ONif A<B
L : 82=ONif B>A
T\ S1 1.
V o—AA~ !
CXD1172A 5 :
A<B B>A
6
VL} DUT [~—W|As B6 4# Buffer
to Comparator '
At B1
? A0 BO
000---00
CLK (20 MHz) o to
111---10
DVM | Controller
Maximum operational speed
Differential gain error Test Circuit

Differential phase error

2.0v Error-rate
HPF > counter
Fc - 1KHz
1.0v
Signal
generator
CX20202A-1
CXD1172A
TTL 1
6 6 i
DUT to | 1obt | g <
ECL D/A 02
NTSC
signal CLK
source 40 IRE 620
100 Modulation L
Burst m """ 2.0v 5.2V
IAE ‘H’"" L] Vector
b scope
-40 1.0v
Sync 620
cwW.  |Fc I T'TL S { DG.
signal o D.P.
generator L ECL -5.2v
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CXD1172AM/AP

Electrical Characteristics Test Circuit

Digital output current test circuit

T‘ T

VDD VDD
2.0V 0————{VRT < lo 2.0V 0 VAT |0H}
O—: VIN VIN
1.0V VRB 1.0V O———— | VRB
V V 7'
—— CLK oL —cLK OH
i . il ' J
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CXD1172AM/AP

Timing Chart 2

Vi). Vi)

Analog input

External clock

Upper
comparators S(1) | CH) | S(@ | C@ | SE@® | CE S@4) | C4)
block

Upper data X MD(0) >< MD(1) >< MD(2) >< MD(3) ><

Lower '

reference 3< RV(0) RV(1) RV(2) RV(3) >&
voltage /

Lower -

comparator A S(1) H(1) C(1) | S(3) ~ H@@) C(3)
block

Lower data A >< LD(-1) X LD(1). ><
Lower

comparator B H(0) c) | s H(2) C(2) | S@4) H(4)
block

Lower data B LD(-2) >< LD(0) >< LD(2)

Digital output >< Out(-2) >< oﬁt(-1) >(Out( 6) >< Out( 1) ><
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CXD1172AM/AP

Operation (See Black 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 btock 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. Accordingly there is a 2.5 clock delay from the
analog input sampling point to the digital data output.

Operation Notes
1.Vpp, Vss

To reduce noise effects, separate the analog and digital systems close to the device. For both
the digital and analog VDD pins, use a ceramic capacitor of about 0.1 F set as close as possi-
ble 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 oscilla-
tion may occur. that may be prevented by inserting a resistance of about 100 W 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. Bypass-
ing VRt and VR pins to GND, by means of a capacitor about 0.1 mF, stable characteristics

are obtained.

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 AVpp and DVpp pins be the common source of power supply. This is to
avoid latch up due to the voltage difference between AVpp and DVpp pins when power is ON.
See "For latch up prevention" of CXD1172AP/CXA1106P PCB description (Page 6. 7).
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CXD1172AM/AP

Package Outline Unit: mm

CXD1172AM 16pin SOP (Plastic) 300mil 0.2g
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CXD1172AM/AP

Package Outline Unit: mm

CXD1172AP 16pin DIP (Plastic) 300mil 1.0g
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SONY:

CXD1175AM/AP

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

Description

CXD1175A 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 minimum, 35MSPS
typical.

Features
Resolution
(OL)
Max. sampling frequency .... 20 MSPS
Low power consumption .... 60 mW
(at 20 MSPS Typ.)
(Reference current excluded)

8-bit + 1/2 LSB

e Built-in sampling and hold circuit.

o Built-in reference voltage self bias circuit.
* 3-state TTL compatible output.

e Power supply ......cccoceiis 5V single

¢ Low input capacitance ........ 11 pF

+ Reference impedance ........ 300Q (Typ.)

CXD1175AM 24 pin SOP (Plastic)

CXD1175AP

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)
7

* Supply voltage Voo Vv

* Reference voltage VRT,VRB Voo to Vss V

e Analog input voltage VN Voo to Vss V

¢ Digital input voltage  Cik Voo to Vss V

o Digital output voltage Vow, VoL Vob to Vss V

¢ Storage temperature  Tstg -55 to +150°C

Recommended Operating Conditions

e Supply voltage AVpo, AVss 4.75 to 5.25 \
DVoo, DVss
[DGND-AGND| 0 to 100 mv

+ Reference input voltage VRr8 0 and above \
VRT 2.8 and below V

* Analog input voltage ViN Vrs to VRT (1.8Vp-p to AVpD)

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

* Operating temperature Topr -20 to +75 °C

E89321A03-YA
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SONY: CXD1175AM/AP

Block Diagram and Pin Configuration

oE (1 @9 oves
Reference voltage
ovss (2 ’ @ vre
DolLSB) (3 VRBS
(Typ. 0.6V)
01 (4 Lower dat ) Lower Avss
°I ? B ata Lower encoder comparators with }

G ACNS |y (4 bit) S/H (4 bit) [+ Avss

D3 (6 VIN

0¢ (T Lower encoder, Lower Avee

(4 bit) comparators with
os (8 S/H (4 bit) it VRT
s Upper data
latchs
oe (o e VRTS
Upper encoder, Upper (Typ.26V)
(4 bit) comparators with

o7imse) (10 S/H (4 bit) Avoo
ovoo (11 (4) avoo
cuk (2 Clock generator @ oveo

For the following information, please see CXD1175AM/AP portion.
e Pin Description and Equivalent Circuits

o Description of Operation

¢ Application Circuit

- 118 —



SONYs CXD1175AM/AF
Pin Description and Equivalent Circuits
No. Symbol Equivaient Circuit Description
ovoo When OE = Low,
Data is output.
1 OE When OE = High,
Do to D7 pins turn to High
DVss impedance.
2,24 DVss Digital GND
Di .
31t 10| Do to D7 Do (LSB) to D (MSB) output
11,13 DVoo Digital +5V
DVoo
12 CLK @ ’ D Clock input
DVss
AVoo .
16 VRTS Shorted with VRT generates,
+2.6V.
AVoo
17 VRT Reference voltage (Top)
23 VRB vee Reference voltage (Bottom)
14,15,18 AVpD Analog +5V
19 VIN Analog input
20, 21 AVss Analog GND
22 VRBS Shorted with VRB generates

+0.6V.
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SONY: ' . - N “CXD1175AMIAP

Digital Output . n
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
27 | 1 0 0 0 0 0 0 0
128 0 1 1 1 1 1 1 1
Vs 255 O 0 0 0 0 0 0 0

Timing Chart 1

T T
PW1 | PWO
-

Clock | \_ i \.—J( \I\___/r \;\ ) W: J[.
: | : |

N Yee——o

N+1

) ! X i
! : ' |‘ o
Data output :X EN—s X iLN—Z f ENfl :L N X EN+1
T i ]
| | : | 1

Td=18ns
Q: Point for analog signal sampling.

Analog input
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CXD1175AM/AP

Electrical Characteristics

Fc = 20MSPS, Vob = +5V, Vre = 0.6V, VRT = 2.6V, Ta = 25°C

Item Symbol Conditions Min. | Typ. | Max. | Unit
Maximum conversion Fe Vin = 0.6V to 2.6V 20 35 MSPS
speed Fin = 1 kHz ramp
Fc = 20 MSPS
Supply current Ioo NTSC ramp wave input 12 17 mA
Reference pin current IREF 45 | 66 8.7 mA
Analog input band (-1dB)] BW MHz
Analog input capacitance | CiN | ViN = 1.5V + 0.07 Vrms 11 pF
Reference resistance AREr 450 | 300 230 o
(VRT to VRs)
Short Vre and Vres 0.60 | 0.64 | 0.68
Self bias 1 Vag1 ; v
vaT1 - vae)| Short VRT and VRTs 1.96| 2.09 | 2.21
VRB = AGND
Self bias 2 VRT2 225 2.39 | 253 \%
Short VRT and VrTs
Eot -10| -35 | -60
Offset voltage mV
Eos 0 +15 | +45
Digital | ViH 4.0 v
igital input voltage -
g P g Vi 1.0
I ViH = VbD 5
Digital input current VoD = max. HA
I ViL=0V 5.
lon | — Vou=Vop-0.5V | -1.1
Digital output current OE = Vss, Voo = min. mA
lou VoL = 0.4V 37
- lozh | — VoH = Vbp 16
Digital output current OE-= Vob, VoD = max. uA
: lozu VoL = 0V 16
Output data delay Tou 18 30 ns
Fc =20 MSPS
Integral non-linearity Ev +0.5 | +1.3 | LSB
Vin = 0.6V to 2.6V
) i Fc = 20 MSPS
Differential non-linearity Eo +0.3 | 0.5 | LSB
ViNn = 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 taj 30 ps
Sampling delay tds 4 ns
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CXD1175AM/AP

Electrical Characteristics Test Circuit
Integral non-linearity error
Differential non-linearity error } Test circuit
Offset voltage
i +v
% S2
~7 S1.ONIFA<B
| S2.0NIFB=>A
se !
1
.
I |
% .
Voo
A<B A>B
v 1pUT 8 EOMPARATOBE 8 BUFFER
oxp117sAl 1% ¢ [7|BYFF
1 B1
Ao Bo
o o —
T 000---00
TO
CLK (20MHz) 81 110
CONTROLLER
Maximum operational speed
Differential gain error Test circuit
Differential phase error
26V ERROR RATE
Fe-IKHz: .
SG | CX20202A-1 H.PF] COUNTER
’ 0.8v
1
TTL 10bit -
oo =t + /A
1175A edL 620 S
o s
SIGNA .
sgq';?cLE -5.2v QLK
D.G
SYNC {D.F.
620
TTL
S8 > s.2v
cw) ECL
Digital output current test circuit
? ?
. Voo Voo
o———]f 1
26V - :!: oL ' 28v O—:z:\: Jon
0.6V O_':VI! 06V O———————— VrB
M ——ck T ——ax
% w ¥ = o+
GND l GND
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SONYe CXD1175AM/AP

Timing Chart 2

Vi1 Vi2) V.(3) V.4)
Analog input
External clock '
S [ I R PR D N I N
Upper comparators block |sw | cw|se|colsa|co|so| cal

Upper data X MD(0) X MD(I)X MD(Z)KMD(B) X

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

Lower comparators A block | S) l H (1) TC(I) ] S@3) 1 H@3) l C(S)J

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

Lower comparators B biock H(0) ] C I S(2) ] H(2) [ C(2 l S4) r H )

Lower data B -2 X LD (0) X 1

Digital output X out= X ou-n X o X oww X
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" SONY. - o . CXD1175AM/AP

Operation (See Block Diagram and Timing Chart)

1.

CXD1175AM/AP 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. Voitage 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 foliowing 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. i .

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.
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SONY: CXD1175AM/AP

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 Vob 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 100Q 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 0.1uF, stable characteristics are obtained. By shorting VRt
and VRrs, VRe and Vs, 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 AVbo and DVoo pins be the common source of power supply.
This is to avoid latch up due to the voltage difference between AVop and DVbp pins when power is ON.
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CXD1175AM/AP

Application Circuit

120

Note)

+5V
()

Rilg
K
Ri2 £
K3

500% ez
v uPC254
+$V

AW

<3
-t2v -12v

Ceramic Chip Condenser
0.1uF

Analog GND
Digital GND

+5v

HCO4

CLOCK INO® :{> —OCLK

HO

?ri?—l Sy

oa

O D7 (MSB)

T O

*5:8

CXD1175AM/AP

crt[]

o 1 47u
X 6
o1 T4

It is necessary that AVoo and DVbp pins be the common source of power supply.
The gain of analog input signal can be variable by adjustment of value of R3.
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CXD1175AM/AP

Package Outline Unit: mm

CXD1175AM 24 pin SOP (Plastic) 300 mil 0.3g

150184 _a85°8ls
24 13
HAAAARAAAAAREA T Ol 045
. . - +02
‘ 3313 0.1-005
1| H o
m) g ©
O mn
o
HHHHEBHEHE _
1 12 8
0.45%04 27 0.2188s] _ *
: 2008
[ 1 [SoNY NAME] SOP-24P-L01
EIAJ NAME [#50P024-P-0300-A
JEDEC CODE
f@{z012]@]
CXD1175AP 24 pin DIP (Plastic) 400 mil 2.0¢g
-5
a6
302%8 N
N‘
o
24 13
[ O OO o O o SO U o T o O OO ot O e O o T 1
ot }
A+
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Q | m
1 2
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Z133
Z|+
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[« 1!
SONY NAME| DIP-24P-01
ELAJ_NAME[*D1P024-P-0400-A
JEDEC CODE
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SONY.

~ CXD11 760

8-bit 20MSPS Video A/D converter with Clamp Function

Description

The CXD1176Q is an 8-bit CMOS A/D
converter for video use that features a sync
clamp function. The adoption of a 2-step parallel
method realizes low power consumption and a
maximum conversion speed of 20MSPS.

Features
® Resolution power:--8-bit+ 1,72 LSB (DL)
® Max. sampling frequency-:-20MSPS
® | ow power consumption:: 60mW
(at 20MSPS Typ.)
(Reference current excluded)
® Built-in sync type clamp function
® Built-in monostable multivibrator for
pulse generation -
® Builtin sync pulse polarity selection function
e Clamp pulse direct input possible
@ Built-in clamp ON_OFF function
® Built-in reference voltage self bias circuit
® [nput CMOS compatible
¢ 3-state TTL compatible output
e Single 5V power supply
® Low input capacity-:-11pF
® Reference impedance:--300Q (Typ.)

clamp

Applications

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

Structure
Silicon gate CMOS IC

~32 pin QFP (Plastic)

Absolute Maximum Ratings (Ta =25°C)

Vob 7 \%
VRT, VR Vob to Vss V

® Supply voltage
® Reference voltage

® Input voltage VIN Voo to Vss V

* (Analog) .

e Input voltage < ViH Vob to Vss V
(Digital) ViL

e Output voltage’® Vo Voo to Vss V
(Digital) VoL

® Storage temperature
Tstg — 55 to + 150 °C

Recommended Operating Conditions
e Supply voltage

AVopp, AVss 475 to 5.25 \%
DVopb, DVss
| DGND—-AGND| 0 to 100 mV
® Reference input voltage
VR8s 0 to \%
VRt to 2.7 \Y
® Analog .input  Vin 1.8Vp-p above
® Clock ‘pulse’ width =~ Tpwi=*25 (min) ns

Tpwo---25 (min) ns
® QOperating ambient temperature
Topr —20 to +75 °C
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SONY CXD1176Q

Block Diagram and Pin Configuration

DVss
@
OE (30
Reference supply VRBS
Dvss (31
VRB
Do(LsSB) (1
AVss
D1 (2 Lower Lower encoder Lower
data (4 BIT) [T sampling comparator AVss
02 (3 totch [ (4 BIT)
VIN
D3 (4
Lower encoder | J Lower AVpp
(4B8IT) || sompiing comparator
D4 (s {4 BIT)
AVDD
DS (6 Upper  [<—
data VRT
latch Upper encoder 14 | Upper
D6 (7 (4 BIT) sampling comparator
(4 BIT) Q VRTS
D7(MSB) (8
@ AVoD
Dvoo (°
DvoD (14
CLK (12 Clock generator
ne (o ) () Pw

NC (32 @ Sync

29 2\

CLE CCP VREF
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CXD1176Q

Pin Description

Pin No. Symbol

Equivalent circuit

Description

1 to 8 |Do to Dr

Do (LSB) to D7 (MSB) output

10, 11 DVoo

Digital +5V

12 CLK

Dvdd

DVss

Clock input

13 SEL

DOvdd

DVss

When SEL is at low, with the
falling edge of Pin 14 (sync)
as trigger, the monostable
multivibrator generates clamp
pulses.

When SEL is at high, with the
rising edge of Pin 14 (sync) as
trigger, it generates clamp
pulses.

14 Sync

Trigger pulse input to the
monostable multivibrator.
Trigger polarity can be
selected through Pin 13 (SEL).
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CXD1176Q

Pin No. Symbol Equivalent circuit Description
When a clamp pulse is
generated at the monostable
Dvdd multivibrator, the pulse width
is determined by the external
R and C.
15 PW When the clamp pulse is
: directly input, it is input to
— Pin 15 (PW). The signal
DVas voltage of the low period is
clamped. (Here, Pin 14 (sync)
is fixed to either low or high.)
16, 19,20/  AVop "Analog + 5V
%AV“ When sh VRT
en shorted with ,
L VRTS generates approx. + 2.6V.
18 VRT
Reference voltage (Top)
Reference voltage (Bottom)
24 VRB
AVDD
1o
|
l
21 Vin \lo—i Analog input
I
Jd
AVss
22, 23 AVss Analog ground
Aves When shorted with VRB
en shorted wi \
25 VRBS @—_% generates approx. + 0.5V.




SONY

CXD1176Q

Pin No.

Equivalent circuit

Description

26

Symbol

VREF

AVdd
-]

AVss

Clamp reference voltage input.
Clamps to provide a clamp
period input signal equal to
the reference voltage.

27

ccp

Avdd

AVss

Integrates the voltage for
clamp control.

CCP and VIN voltage changes
are in positive phase.

28, 31

DVss

Digital ground.

29

|

O
=
m

Dvdd

DVss CLAMP
PULSE

When CLE is at low, clamp
function is activated.

When CLE is at high, clamp
function is OFF and only the
usual A/D converter function
is active. o

By connecting CLE pin to
DVobp via a several hundred Q
resistance, the clamp pulse
can be tested.

30

OE

Dvdd

DVss

When OE is at low, Data is
output,

When OE is at high, Do to D7
pins turn to high impedance.
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Digital Output

Correspondence between the analog input voltage and the digital output code is indicated in
the chart below.

Input signal Ste Digital output code
voltage P | MsB LSB
VRT 0 11111111
127 10000000
128 o1111111
VRB 255 00000000
Tew1 | TPwo ] | | I
o | 1 :
| | |
1 ]
Clock _)—}\_ ) | N N ) |
| 1
] !
Analog input —‘—é—’_ﬂ\ 1
N S
! N+ \"?N_Jrz :,N+3 TN+ 4
!
Data output x | N=3 X I|N_2 X :N—1 x ;N j IN+1
~+- T | + T
| ] | | |
! "' ! I ! !

Td = 18ns

O : Points where analog signals are sampled
Timing Fig. 1.
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Electrical Characteristics (Fc = 20MSPS Voo =+ 5V, Vre = 0.5V, Vrr =25V, Ta=25C)
Item Symbol Conditions Min. | Typ. | Max. | Unit
Max. conversion speed Fc \ff:qN:loléflzt?ér%gv ’ 20 35 MSPS
. Fc = 20MSPS
Current power supply lop NTSC ramp wave input ; 12 18 mA
Reference pin current IReF : 45 | 6.6 87 | mA
Analog input band ‘
(~1aB) BW 18 MHz
Analog input capacity - Cin Vin= 15V + 0.07Vrms . 11 pF
Reference resistance value
(Ver to Vre) Rrer 230 | 300 | 450 Q
VRB:1 0.48 | 0.52 | 0.56
Self bias | VAT VRB and VRBS are shorted v
\/‘Réf: VRT and VRTS are shorted | 1.9g | 208 | 2.22
. VRB = AGND
Self bias |l VRT2 | VRT and VRTS are shorted 232 v
: Eor | —-60|—-40| -20
Offset voltage mV
. Eos . . +20| +40] + 60
Digital input voltz gL 4.0 v
igital input voltage
ortal ne o Vie 1.0
L hn Vi = Voo 5
Digital input current Vop = max HA
I ViL=0V 5
- . low OE = Vss Von=Vop— 05V | — 1.1
Digital -output current - o A
° P low Voo=min Vo =04V 37 m
lozH OE = Voo VoH = Vop 16
Digital output current _ A
lozL Veo=max | yo =0V 16 "
Output data delay ToL 18 30 ns
Integral nonlinear error EL Cf;__%ogﬂstzsz 5V +05]+ 1.3} LSB
. . . Fc = 20MSPS
Differential nonlinear error | Ep V=05 to 2.5V *0.3{+05]| LSB
Differential gain error DG NTSC 40IRE mod 1.0 %
Differential phase error DP ramp, Fc = 14.3MSPS 0.5 deg
Aperture jitter taj 30 ps
Sampling delay tsd 4 ns
Vin = DC, Vrer = 0.5V 0 | +20]+40

Clamp offset voltage Eoc

L v
PWS=3usec |Veer=25V | —50| 30| 10|

Clamp pulse width

(Sync pin input) tcpw C=100pF, R=130kQ (15PIN) | 1.75 | 275 | 3.75 | us

Clamp pulse delay tcpd 25 ns
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Application Circuit

(1) Case where clamp pulse is directly input (Self bias used) + 5V (Digital)

l Oy

HCO4

CLOCK INO— GD

CLAMP PULSE INO

T

0.01p
+ 5V (Analog) $

D7

o1

D5

VIDEO IN D4
108 750
D3
+ i
l 02
10P =
— D1

Do
+5V (Analog) 0.01u
——

L VREF 0.0y
> 20K T GND (Digital)

GND (Analog)

(2) Example where pedestal clamp is executed by sync pulse (Self bias used)
+ 5V (Digital)

HCO4

CLOCK IN© wD

Oy

!
1
>

SYNC ING % Latcna J
0.01y D7
+ 5V (Analog) I 06
J D5
VIDEOQ IN O O D4
108 750
¥ I 03
1o D2
10P 232
L D1
Do
+5V (Analog) O™
——
L VREF
< 20K .
> T GND (Digital)

GND (Analog)

The clamp puise is latched by the ADC sampling clock, but that is not necessary for the clamp
basic operation. However, slight beat may be generated as vertical sag according to the relation
between sampling frequency and clamp pulse frequency.

At such time, the latch circuit is effective. (See Notes on Operation (5).)

”
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(3) Digital clamp (Self bias use)

+ 5BV (Digital)

HCO4

CLOCK N o a{>

Oy

-

0.0(p_r
+ 5V (Analog) -‘v—

Clamp level
Subtracter | Setting data

K—

VIDEO IN

Comparator

etc.

U

DAC

beg
Vv
GND (Analog) GND (Digital) PWM

_ te.
* The relation between CCP voltage (Pin 27) et

. N s T
. change and tha;( of Vn\,_ls in positive phase. | Information other.
AVin/ & Veep = 30 (fs = 20MSPS) /. thon o,

;*——? period is at

high impedance.

(4) When clamp is not used (Self bias use)

+ 5V (Digital)

HCO4

CLOCK 1N o— a[}

o.oW [T
+ 5V (Analog) -Iv-

VIDEO IN

beed
GND (Digitat)
+ 5V (Digital)

GND (Analog)
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8-bit 20MSPS ADC and DAC Evaluation Board

Evaluation boards are available for the high speed, low power consumption CMOS converters,
CXD1176 (8-bit 20MHz, A/D) and CXD1171M (8-bit 40MHz, D,/A).

The evaluation board is composed of a main board common to either type, to which is added
sub board D1176Q or sub board D1171M. The junction is made through a socket.

To the main board are mounted an input interface, clock buffer and latch. To each of the
sub boards is mounted CXD1176Q and CXD1171M respectively. Those IC's are mounted
according to recommended print patterns designed to provide maximum performance to the A,D
and DA converters.

Block Diagram

vV ouT

ANALOG CIRCUIT -
MOUNT PORTION oy 8
5 7
Sl
w <
c DIGITAL
vV REF TN CIRCUIT MOUNT
T L ':-: PORTION
I ]
[ a
[ [
L] <
vin ANALOG INPUT | - 8 o
INTERFACE | QY J
I <O
Lol "2 L I
1L
CLOCK
t BUFFER
ANALOS CIRCUIT
MOUNT PORTION osc
Ll o ]
b b il
GND 45V —5v CLOCK  OE  SEL  SYNC CLE BLK
o Unnecessary
L at self bias use
Characteristics
® Resolution 8bit
e Maximum conversion rate 20MHz
e Digital input level CMOS level
® Supply voltage + 5.0V (Single + 5V power supply possible at self bias use)
Supply Voltage
Item rMin. Typ. Max. Unit
+ 5V 150 mA
-5V 20

Clock Input
CMOS compatible
Pulse width Tew:  25ns {min)
Tewo  25ns (min)
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Analog Output (CXD1171M) (RL>10kQ)
ltem Min. Typ. Max. Unit
Analog output 0.5 20 | 21 \Y

Output Format (CXD1176Q)

The table shows the output format of AD Converter

Analog input Ste " Digital output code
voltage P MSB LSB |

VRT 0 Tt1T 111111

127 10000000

128 o1 111111

Vre 255 00000000

Timing Chart

Analog input

External clock

AD clock

AD output

Latch output
DA input

DA clock

DA output

'
:tPD (AD) .
bt —!

Dane

ltem Symbol Min. Typ. Max. i Unit
| Clock High time | Tews 25 ns
Clock Low time Trwo 25 L ns
Clock Delay Tdc 24 ns
Data delay AD tPD (AD) 18 30 ns
Data delay (latch) | too 17 ns
Settling time ts 10 ns
Hold time th 2 ns
Data delay DA tPO (DA i0 ns
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CMOS ADC/DAC Peripheral Circuit Board (Main Board)

OVss

DVoo

ne [ -
DVss
0
CLKQO, I}O y
BLK(9 CLK
o7(8 [
pe(7
745174
058 (LATCH}
D4
03(a
) AVoD v2(3
SRa VR2 & o2
=510 2K 3+ o2
L oot
VR1d o
ekt | 0 by L —_
- SRS
sRe ys° Swi
3510 .
AVss -
15)PW
16)NC
17)NC
sy e -
¢ 19) VaTs L,{
AVoD 0.0 1= 2 DVss
csy; Q3 £y nvee 745174 86\.61\!1 7
O— -~ R
XN €2 10y .,;’ 21) avoo fLateHy 0SC out -
(R [RalYYY 22) vine
aml S ' (19011
i T e 23) Avss 1t
100K | AVSs
t n a2 A2 Avss
% O0L T (25) vras D) . ovss
I % 9 8 [
a6 -
! e < i Lo ©
: — ) a -[_® EXTERNAL CLOCK
| CLE oe (! " e ® 4 DVoD INPUT
________ o > SYNC
| ADJUST 2 0z 3
L O B L
SR9
oveoL s ! 0 BLK 375 <:::’ (R = 750)
<
— SYNC INT
0.01 -0 0E
l r -0 SEL a7y
O CEL < I
v
° DVoo Eveng a0
3 Ovss 20K 75
>
o

ANOS

09L110XJ
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CMOS ADC/DAC Peripheral Circuit Board (Sub Board)

Vrs )

CXD1176Q

VREF@

TE @

Ne (13)
NC |
avss (35—
Avss (16—

IREF@ S
VREF @ T

c3

.C-E
1

AVopD @

AVoD .J
ol -
E@_f
NC @3)

DVoo ‘——4

CXDUII71M
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List of Parts

R1 100K Q1 2SC2785
R2 75Q Q2 258C2785
R3 75Q Q3 25C2785
R4 510Q
R5 510Q
R6 510Q IC1 7435174
R7 R =200 IC2 745174
R8 18R = 3.3K IC3 74804
Rg 7%Q
R10 75Q
VRI 2K 0sc
VR2 2K
VR3 20K
VR4 20K L1 100 uH
VRS 20K .
capacitance
21 470 uF/ 6.3V (chemical) connector BNCO71
o2 10 uF 716V (chemical) SW AT1D2M3
o3 0.01 uF

>4 0.01 uF

5 0.1 uF

6 0.1 uF

7 0.1 uF

8 0.1 uF

9 0.1 uF

310 0.1 uF

B 47 uF 10V (chemical)

12 47 uF/10V (chemical)

13 47 uF/10V (chemical)

114 0.1 uF

\djustment

Vref adjustment (VR1, VR2)

Adjustment of A/D converter reference voltage. VRB is adjusted through VR1 and VRT
through VR2. When self bias is used, there is no need for adjustment. Reference voltage is
set through self bias at delivery.

Setting of clamp reference voltage (VR3)
Clamp reference voltage is set.

DAC output full scale adjustment (VR4)

Full scale voltage of DA converter output is adjusted at the PCB shipment, the full scale
voltage is adjusted to approx. 2V.

Sync (clamp) pulse interface (VR5)
This adjustment enables interface with the signal generator and others at the PCB shipment,
adjustment is performed to obtain a threshold of approx. 25V to an H sync of O to 5V.
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5.

OE, SEL, Sync, BLK, CLE, Sync INT

The following pins are set on the main board : OE, SEL, Sync, CLE, Sync INT (CXDH?SQ)
and BLK (CXD1171M). For the pins function, refer to the specifications. The difference
between Sync pin and Sync INT pin is that you input a pulse above 3.5Vp-p to Sync INT
pin. The pulse threshold is set through VR5. For input through Sync pin, pulse is input at
TTL or CMOS level. In this case cut off the junction line between Sync pin and Sync INT
pin.

At the PCB shipment the main board pins are set as follows.

® OF «+vveee Low (A/D output ON)

® SEL---eeer Low (Pulse generated with Sync falling edge as trigger)
® Sync - Line junction with Sync INT pin

@ CLE------ Low (Clamp function ON)

® BLK «+oeeet Low (Blanking OFF)

Clamp pulse input method

One method, as shown in Application Circuit examples (1) and (2), is to directly input the
clamp pulse. The other is to use the built-in monostable multivibrator. The method is selected
through SW1. At the PCB shipment it is set to direct input. To use the built-in monostable
multivibrator, it is necessary to mount on the CXD1176Q sub board, R and C that determine
pulse width.

(Ex. R=130K, C=100P, Tpw = 2.75 us Typ.)

Points on the PCB Pattern Layout

1.

Set the layout not to have Digital current flow into Analog GND (Part 1). (For 1, see P.17 -
Component side diagram.)

At CXD1176Q sub board, C2 and Cs capacitors serve the important role of bringing out
CXD1176Q’s full performance.

These are over 0.1 uF (ceramic) capacitors with good high frequency characteristics. Layout
as close to the IC as possible.

Analog GND (AVss) and Digital GND (DVss) are on a common voltage and power source.
Keeping ADC's DVss (Part 2) as close as possible to the voltage supply source will provide
better results. That is, a layout where ADC is close to the voltage supply source, is
recommended. (For 2, see P.17 Component.side diagram.)

ADC samples analog signals at the clock falling edge point. Accordingly clocks supplied to
ADC should not have any jitter.

Inductance L1 seen on the circuit diagram serves to prevent Digital noise from affecting
Analog Voo when one common power source is used to supply bot"w Analog and Digital
supply systems. .

The PCB layout shows ADC and DAC’s Analog GND independently from the voltage
generating source. On this PCB, the layout aims at providing an independent evaluation of
ADC and DAC, as much as possible. On the actual board, common use will not cause any
problems. -
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Notes on Operation

1.

Reference voltage

Shorting VrT and Vrrs, VrRs and Vees will activate the self bias function that generates
Vrr=2.6V and Vrs=0.5V. On the PCB, either self bias or the external reference voltage can
be selected depending on the junction method of the jumper line. At shipment from the
factory, reference voltage is provided in self bias. Also, to provide external reference voltage,
adjust the dynamic range (Vrr — VRmse) to above 1.8Vp-p.

Clock input
There are 2 modes for the PCB clock input.

1) Provided from the external signal generator (External clock)

2) Using the crystal oscillator (built-in clock driver). (Internal clock)
The 2 modes are selected using the switch on the PCB.

The 2 Latch IC’s (74S174) are not absolutely necessary for the evaluation of ADC and DAC.
That is, operation will still be normal if ADC output data is directly input to DAC input.
However, as ADC output data is hardly ever DA converted without executing Digital signal
processing, it was mounted to indicate an example layout of Digital signal processing IC.

When clamp is not used

Turning CLE to H will set OFF the clamp function. In this case, the DC element is cut off
by means of C2 on the main board and DC voltage on the ADC side of C2 turns to about
1/2 (Var + Vrs). To transfer DC elements of input signals, short Cz. At that time, it is
necessary to bias input signals, but keeping R2 open, Q3 can also be used as buffer. Use
the open space for the bias ciréuit.

Clamp pulse latch

On the evaluation board, the clamp pulse is latched with ADC sampling CLK and then input
to either PW pin or Sync pin. This is to minimize Vsag due the synchronizing of noise and
clamp pulse beat elements with GND sampling clock around ADC. If there are no problems
with Vsag, latch. is not necessary.

Peripheral through hole

There is a group of through holes on the Analog input, output and Logic. These are to be
used when mounting additional circuits to the PCB. Use when necessary.

The connector hole on DAC part is used to mount the test chassis-and the mount jack.
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Package Outline Unit : mm

32pin QFP (Plastic) 0.2g

‘ 09.0 02 ,
et u 2pgA0te ]
24 17
BEETEEREE ;
ESE ﬁis E:
Sim mam EJ
= ==
i | E]
== man| )
i O -0 L]:H01+0.2
HEBHEBHE e —
: ’ ’ 08  03°813 0127%88s | 2

e

li/’J/\
5

SONY NAME| GFP-32P-L01
ETAJ NAME [*QFP032-P-0707-A
JEDEC CODE :
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CXD1179Q

8-bit 35MSPS Video A/D converter with Clamp Function

Preliminary

Description

The CXD1179Q is an 8 bit CMOS, A/D converter for
video use that features a sync clamp function. The
adoption of a 2-step parallel method realizes low power
consumption and a maximum. conversion speed of
35MSPS. -

Features
¢ Resolution power...8-bit + 1/2 LSB (DL)
® Max. sampling frequency...35MSPS
® Low power consumption...90mwW
(at 35MSPS Typ.)
(Reterence current excluded)
e Built-in sync type ctamp function
o Built-in clamp ON/OFF function
e Built-in reference voltage self bias circuit
e Input CMOS compatible
e 3-state TTL compatible output
® Single 5V power supply
e Low input capacity...8pF
® Reference impedance...330 Q (Typ:)

Applications

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

Structure ,
Silicon gate CMOS IC

32 pin QFP (Plastic)

Absolute Maximum Ratings (Ta=25C)

¢ Supply voltage Voo 7 v
" @ Reference voltage VRT,VRB VDDtOVss V
® Input voltage Vin “VootoVss V
(Analog)
® Input voltage Vi VootoVss V
" (Digital) ViL
- o QOutput voltage Vou VoptoVss V
(Digital) Vou

e Storage temperature Tstg -55t0 +150 °C

Recommended Operating Conditions

e Supply voltage AVoo, AVss 4750525 V
DVoo, DVss
IDGND-AGND| 0to100 mV
. Reference input voltage Vrs Oto \
VRT to2.7 v
® Analog input ViN 1.8Vp-p above
o Clock pulse width Tewi...14 (min) ns
Tewo...14 (min) ns
o Operating ambient temperature
Topr -20t0+75 °C
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Block Diagram and Pin Configuration

DVss
%_
OE @ Reference supply VRBS
DVss
0 VRB
S
DotLsB) (1) Avas
Dt L . )
o “1'4' BIT) H sompunLgo::f'npnmov AVss
(4 BIT)
D2
o VIN
03
° ‘_ Lov-(u ;n;?d« Lower AVoo
4 BI ] sampling comparator
04 9 (4 BIT) AVOD
o3 e VRT
Upper encoder Upper
o] 8IT) sampling compol
8 o thi (4 BIT) VRTS
p7(ms8) (&) AVos
ovoo (19)
ST
(Dvoo) 0
CLK @ Clock generator
TEST cLP
(OPEN)
TEST
Ne (32 (vopor Vss)
TEST
(Vooor Vss)
29 2
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Pin Description

Pin No. Symbol

Equivalent circuit

Description

1t0 8 Do to D7

Do (LSB) to D7 (MSB) output

'| Setto open at normatly use.

9 TEST

10 DVoo Digital +5V
ovdd

12 CLK- Clock input
Dvss

11,13,14 | TEST

Under normal operation, Pin 11 is
fixed to Voo, and Pins 13 and 14
are fixed to either Voo or Vss.
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% AVss

approx. +0.5V. .

Pin No. Symbol Eduivalent’circuit Description .
DVdd
When the clamp puise is directly
15 cLP input, it is input to Pin 15 (CLP).
The signal voltage of the low period
is clamped.
}_._.
DVss
;
16,19,20| AVop Analog +5V
1
|
| AVop
’E When shorted with VRT, generates
17 VRTS approx. +2.6V.
18 VRT
Reference voitage (Top)
Reference voltage (Bottom)
24 VRB
AVoo
| l
|
S
21 VIN ,°—i Analog input
|
<
AVss
22,23 AVss Analog ground
o8 VRBS When shorted with VRB, generates
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Pin No.

Symbol

Equivalent circuit

Description

.26

VREF

Avdd

]

AVss

Clamp reference voltage input.
Clamps to provide a clamp period
input signal equal to the reference
voltage.

27

CCpP

AvVdd

AVss

Integrates the voltage for clamp
control.

CCP and Vin voltage changes are
in positive phase.

28, 31

DVss

Digital ground.

29

O
b
m

OvVdd

DVss CLAMP
“PULSE

When CLE is at low, clamp function
is activated.

When CLE is at high, clamp
function is OFF and only the usual
A/D converter function is active.

By connecting CLE pin to DVop via
a several hundred Q resistance,
the clamp pulse can be tested.

30

When OE is at low, Data is output.
When OE is at high, Do to D7 pins

| turn to high impedance: :
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Digital Qutput
Correspondence between the analog input voltage and the digital output code is indicated in the chart below.

Input signat Ste Digital output code
voltage P MSB LSB
VRT 0 11111111
127 10000000
128 01111111
Vrs 255 | 00000000
Tewt Tewo | | I |

oo e LU T
| | l

!
|
]
|
Data output 2V ~=F——d4—-r N-3

O Points where analog signals are sampled
Timing Fig. 1.
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Electrical Characteristics

(Fc=35MSPS Vop=+5V, VRe=0.5V, VRT=25V, Ta=25°C )

Item Symbol Conditions Min. Typ. | Max.- { Unit
Max. conversion speed Fc X:S?(Sztor azrﬁsp:/ 35 MSPS
Current power supply Ioo ;%.?g I\r/IaSr;;S wave input 18 mA
Reference pin current IReF 6.1 mA
Analog input band
(~1dB) BW MHz
Analog input capacity CiN ViIN=1.5V+0.07Vrms 8 pF
Reference resistance value
(VRT to VRs) Rerer 330 Q
YR8 | VR and VRBS are shorted 054
. an are shorte:
Seff bias | VRTito | VAT and VRTS are shorted 2.08 v
‘VRB: )
. VRB=AGND
Self bias I VRT: VRT and VRTS are shorted 233 v
Eot
Offset voltage 1\
Eos .
Digital s t volt Vin 35 %
al in oltage
9 put vollag Vi 0.5
Didital inout X IiH y ViH=Vop 5 A
igital input curren 'DD=max
gratiney M ViL=0v 5 | "
lon OE=Vss Von=Voo-0.5V -25
Digital output current p mA
talouled lot Voo=min [ Vor=0.4V 65
lozn OE=Voo Von=Voo 16
Digital output current A
onat ot lozL Voo=max VoL=0V 16 .
Output data delay ToL 13 ns
Integral nonfinear error EL f/f;%s?ipzs 5V +05 | +1.3 | LSB
Differential nonfinear error | Eo sV +03 | +05 | LSB
Differential gain error DG NTSC 40/RE mod %
Differential phase error DP ramp, Fc=14.3MSPS deg
Aperture jitter taj 30 ps
Sampling delay tsd 2 ns
Vin=DC VRer=0.5V +10-
Eoc ' mv
Clamp offset voltage PWS=3 usec | Vaero2.5v 35
Clamp pulse delay tcpd 25 ns
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Application Circuit

(1) When clamp is used.(Self bias used)

+ 5V (Digital)

HCO4 ‘ ,
g £ Oty
CLOCK IN O—— 4> —— -
OPEN ’]”'
CLAMP PULSE IN % LatcH No 161514 W13 121 1 =10}
001y 7 8 07
+ 5V (Analog) - 8 7 06
, !
19 6 05
VIDEO IN 29 5 04
=2! ’ 4 03
1
1ol }
NG gt 3 02
3
— 23 2 01
—(24 1 Do
+ I OChu
5 (A"if_g) 25026 )=(27)28)~(29)=(30)=(3 1 <32

L VREF

0.0l
T 20K J GND (Digital)

GND (Analog)

* The clamp pulse is latched by the ADC sampling clock, but that is not necessary for the clamp basic operation.
However, slight beat may be generated as vertical sag according to the relation between sampling frequency
and clamp pulse frequency.

At such time, the latch circuit is effective. (See Notes on Operation (5).)
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(2) Digital clamp (Self bias use)

4 +5V (Digitah)

HCO4 !
’ [} lo.iy
cLock |No_<{/\ I
[ OPEN
16 W15 P14 W13 (1211 W10 9
QOULC— 7 : 8
+ 5V (Analog) 1' " Wie S 7 . E .
t Clamp levet
- 19 s .
. Subtracter setting data
VIDEO IN 20 5 ' @
2 ' (a Comgarator
2 3 etc.
23 R L2
24) ) o '
2542627 }M28 (294 30 31 X 32 U
AAA
-— \AAm
DAC
. , 4 .
GND (Analog) GND (Digital) PWM
ete.
* The relation between CCI? v.oltagel gPin 27) }4.1 nformation other than
change and that of VIN, is in positive phase. ? clamp period is at

* AVin/ A Veep = 3.0 (fs = 20MSPS) high impedance.

(3) When clamp is not used (Self bias use) .
+ 5V (Digital)

HCO4

CLOCK INo aD

0.0p [
+5V (Analog)
)

VIDEO IN

GND (Digital)
+ 5V (Digital)
GND (Analog)
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Package Outline Unit : mm

32pin QFP (Plastic) 0.2g

09.0 ¥02
07083 s T
24 17
HHEHAAHAEA
25 11 mampY 1—1
o] mam| I:]
ﬁ mam| E:
mum} i >
[mam T EJ §
O ] E!
1 mam}

e O e TE_; }
= 101133
EHHHEEHH
: ] ‘ 0.8 0‘338&% a@m 0.1 27:8165

]
050

/

SONY NAME| QFP-32P-L01
EIAJ NAME|*QFP032-P-0707-A
JEDEC CODE
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A/D Converter for




A/D Converter For Industries Instruments

Part Number Bit Speed (MSPS) Pp (mW) Functions Page
CXA1076AK 8 200 1450 Flash, ECL I/O 159-174
CXA1176AK 8 300 1450 Flash, ECL I/O 159-174
CXA1166K " 8 250 1700 Flash, ECL I/O 175-186
CXA1276K 8 500 2200 Flash, ECL /O 187-197
CXA1386P/K 8 75 580 Flash, ECL I/O 198-208
CXA1396D/K 8 125 870 Flash, ECL 1/O 209-220
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8-bit 200/300 MSPS Flash A/D Converter (ECL 1/0)

Description

CXA1076AK/CXA1176AK are monolithic
flash A/D converters capable of digitizing 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.

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.

68 pin LCC (Ceramic)

Features (CXA1076AK/CXA1176AK)
® Ultra high speed 200/300 MSPS
Wide input band width 200/230 MHz
Low power consumption 1450 mW ver €
Internal linearity compensation circuit vars @)
Complementary ECL output
Over range output.
Programmable output format vinr 63 b—@ % M
Small 68 LCC package )
Pin replacable with CXA1076K/CXA1176K

Applications

Digital oscilloscope, radar, image vau &
processing, transient capture and fast digital
signal processing. :

Latch and Output Buffer

56 1o 8 bit Encoder and Latch

7

E89730-YA
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Absolute Maximum Ratings (Ta = 25°C)
* Supply voltage AVee, DVee +0.5t0 -7 v
* Analog input voltage Vin +0.5 to Vee N
* Reference input voltage Vrr, VRe +0.5 to Vee Vv
VRr-Vas O to 2.5 Vo
e Digital input voltage CLK, CLK, MINV, LINV " "+0.5 to Ve \%
* Digital output current IDO to ID7, IOR : 0to —30 "mA
LR IDO to ID7, IOR Oto =30 mA
* Operating temperature: Ta -25to +75 °C
T Te -551t0 +125 °C
® Storage temperature Tstg = 65t +150 °C
* Allowable power dissipation Po 1.8 o w
Recommended Operating Conditions
Item - Symbol _ Min. Typ. Max. Unit
Supply voltage AVEee, DVee - =4,95 ~5.2 ~5.5 Y
Supply votage | AVEE — DVEe | 0 0.05 \Y
Ground | DGND —AGND | ) 0.05 v,
Analog input voltage » TVIN Vre VAT
Reference input voltage VRT -0.1 "0 o +0.2 “V
Reference input voltage "VRs' -2.2 -2 -1.9 \
Digital input voltage VIH -1.0 -0.7 \%
Digital input voltage Vi -1.9 -16 | v
Clock pulse: width - TPW1 (CXA1076AK) 3.5 ns
Clock pulse width TPWO (CXA1076AK) 1.6 ns
Clock pulse width: TPW1 (CXA1176AK) 2.5 ns
Clock pulse width ) TPWO (CXA1176AK) 0.8 ns
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CXA1076AK/CXA1176AK

Pin Configulation (Top View)

58 AVEE

60
59
57

56 AGND
55 UiN 1
54 vin 1

53 AGND
52 VrM
51 AGND
50 VN 2
49 N 2
48 AGND
47

a6

45
44

43 AGND
42 AVEE

44
40 VR8
39 VRBS
38 AVEE
37 AVEE
36

35 CLK
34 CLK
33 MINV
32D7
31 D7
3006

D2 12

DGND2 16

N ® 0O O «~ 8 ¥ n O
- = - N N N N NN
355B 8RS

g &
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Pin Description and 1/0 Equivalent Circuits

No. Symbol Equivalent circuit Description
4 Do
= DGND2
5 Be LSB and complementary LSB output
DGND!
6 D1 @ L1 ' @ D1 to De: output
7 D1 F 3 - D1 to De: complementary output
r Y ¥
Di
12 | D ™ Vg
13 D2
K 5
14| o3 O
15 D3
r Y ¥
19 D4
20 Da i 98
21 Ds ’ DVee @
22 Ds
29 Ds
30 Dse
31 D7
32 By 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)
© GND! L level is maintained with left open.
1 LINV Ca Y Polarity select for LSBs
A je (Refer to coding table)
5 L:level is maintained with left open.
@
or
&) it
X z
®
.
@ DVEE
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No. Symbol Equivalent circuit Description
35 CLK DGND1 CLK input
— ®
34 CLK R Complementary CLK input
’ O Ves (—1.3V) is maintained with left
CLK —1.3y | open. It can be used as a reference for
@ single CLK input.
&K 7
34
%3 (?
®r -
64 VRT VRt Analog reference voltage (Top)
6@ 1, (OV Typ.)
i r2 T
VRTS 72
65 VRrs 4 Reference voltage sense (Top)
3r
':
52 Vam VRM. ’ Reference voltage mid-point
@—R—o}:[r b Commotors It can be used for linearity compensa-
*~— tion.
I
39 VRBS } Reference voltage sense (Bottom)
VRBS /2 J
. r4 3
rS
40 Vere @ % Analog reference voltage (Bottom)
Vea (—2V Typ.)
48,51,53,56 Analog input
AGND All of the pins must be wired externally.
49 To Comp
50 69- <
VIN 12810255
54 ~ ‘ | .
55 @
% % Oto127
e
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No. Symbol Equivalent circuit Description
43, 48, AGND Analog ground
51, 53, (*1)
56, 61 €
33 61 ® (9@
37,38, | AVEE
42, 58, (*1) '
62, 66 Analog supply
57 Internal Internal :
Analog Digital
Circuit Circuit O
_D_i_
4t07a oi
18 DGND1 @ Digital ground
®
16 DGND2 @ Digital ground for output drive
17 (*1)
8 DVee Digital supply
28 (*1)
9, 10
11, 23 No connect pins
24, 25 NC It is recommended to wire these pins to
26, 27 DGND.
36, 68
41, 44
45, 46 No connect pins
47,57 | NC It is recommended to wire these pins to
59, 60 ~ AGND.
63

(*1) All of these pins must be wired to the respective external circuit.
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Timing Chart

Vin

CLK

Data

: 90%
DO to D7 N-1 N
DOto D7 ‘ 10%
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Input-Output Reference and Output Format
MiINV 1 [0} 1 0
Vin Step LINV 1 1 [¢] 0
OR MSB LSB|OR MSB LSB|{OR MSB LSB | OR MSB LSB
ov 0 00O 000 100 +00)0 011 1110 111 11
0 1 000 00|1 100 00j1 011 11 111 - 11
1 1 000 011 100 o1{1 011 1041 1 - 1
-1V | 127 |1 011 111 111 1111 000 00|71 100 00
128 ([t 100---00(1 00O 001 111 1111 011 11
2541111‘- 101 011 1 1 100 011 000 01
oV 255 11 1111111 011 1111 100 001 00O 00
k 1111« -+-1T1{1 011 111 100 001 00O 00
Table 1
OR
i
o) 1
)
1 | j -
2 ieor
| ILE(LSB)
| A
| N 1(LSB) idea!
126J ! '_ﬂ [7
1271 5
I
128 4 |
| ]
i
| DLE= A-1(LSB) £0B
l -
i
1
254 |
|
255 1 .
ov -1V -2V
VRT VRTS VRBS VRB
VIN
Fig. 2
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Electrical Characteristics — CXA1076AK

Ta = 25°C, AVEE = DV eg = =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 error Ei Fc = 200 MSPS +0.3 +0.5 LSB
Differential linearity error Ept. +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 A
Supply current Analog 57 150 200 260 mA
Digital |EED 60 70 90 mA
Referrence resistance RREF VRT to VR8 75 90 108 Q
r1, 5 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 ViH -1.0 —0.85 =07 v
L ViL -1.9 -1.75 -1.6 \
Output level digital H__|Vou 25 = 5;0“90‘0" " 2E (\:/L) —1.05 v
L Vor -0 . -1.6 \%
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 BWF VIN = FS (*1) 200 220 MHz
Small signal input BW BWs VIN = 0.6 Vp-p (*1} 250 MHz
Aperture jitter taj 3.0 3.6 ps
Sampling delay tds 0.6 0.8 1.1 ns
SNRT P = oz IS (x1) 45.5 46 dB
- g0 00 oo 5 .
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 ViN = 2 Vp-p 10-8 times/
tpwl = 3.5 ns sample
tpwO = 1.5 ns
Error Threshold: 32 LSB

(*1) Source impedance

= 60 Q.
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Electrical Characteristics — CXA1176AK

Ta = 25°C, AVEE = DVEE = -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 300 340 MSPS
Maximum conversion rate (2) Fc ::/ll: _ 53_499 MHz 250 290 MSPS
Resolution s 8 bit
Integral linearity error - EiL Fc = 300 MSPS +0.3 +0.5 LSB
Differential linearity error EpL +0.3 +0.5 LSB
Offset error . VAT . Eot 12.0 145 | 170 | 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 uA
Supply current Analog  |lesa 150 200 260 | mA
. Digital IEED 60 70 90 mA
Referrence resistance ) RREF VRT to VRB 75 90 108 Q
1,15 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 ViH -1.0 ~0.85 _0,'7 v
’ L ViL -1.9 -1.75 -1.6 \%
. VOH RL=50Qto-2V -1. \
Output level digital :j V(C:L FO = 51 (109 K ECL) 08 — ;
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 BWF VIN = FS (*2) 230 250 MHz
Small signal input BW BWs ViN = 0.6 Vp-p (*2) 280 MHz
Aperture jitter taj 3.0 -3.6. ps
Sampling delay tds 0.6 0.8 1.1 . ns
SNR1 B e x2) 45.5 a6 dB
SNR2 Fo = 250MSPS (21 3 a8
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 Z;:Nw‘l_ =2 ;/.%pns 10° st;TnepsI/e
tpw0 = 1.0 ns o
Error Threshold: 32 LSB

(*2) Source impedance = 50 Q.
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Application Circuit

MINV
D7 (MSB)
D6
D5
D4
D3
D2
D1 (*1) Comlinear CLC231 or equiv.
Do (*2) To be selected (2 to 20Q)
orR (*3) Capacitors are 0.01uF
ceramic chip not otherwise
LNy specified.
(*4) R: 1 % with very low
inductance
L:0.22 uH

F100114
1
< l CLK
100 P
Vr \r
N
P
-2v 1 )3
(Analog )
lL - <
508 ETTE
1t —1
4 [ . 0.1
als O-2v
43 = (Digital)
— -
. - S0 3
] N F100114
(X 1) X2) 48 )
[s0 N~
S
S— 18
-4 CXA10T6AK / CXATI TEAK 1 E34—(*2)
t— 17
54 16—
(x2) L] [~
-
12
e ‘ 8 502 £ 250
L] y
= N Olo'U-‘
i (_/v_p) Optional
50% £ 50
S~ F100114
3
alm P
1y
v
|
>4 B
<7 AGND DGND
b S
AVEE Dvee
(-5.2Vv) (-5.2V)
Fig. 3

This is optional for
preventing oscillation

ANOS

AVILLLVYXDHIVILOLYXD
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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 continual voltage
difference between AVee and DVee may cause destruction of the device.

4) The analog and digital 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 chip capacitor. A 1 uF tantalum
capacitor 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 increasing lead inductance. A possible compromise is to use
AMP’s socket 173257-3 {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 CLLC231 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 Q. 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) Vars and Vres pins can be used as a sense for precise adjustment of reference voltage. Fig. 4
shows the adjustment scheme.

- 170 -



SONY: CXA1076AK/CXA1176AK

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.

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

v+
100nF

- ) -JJ:—%’?RT 164

1000

VRTS |

R
AVAVAV
)—T W\
[e]
o
2
S
- [2)
. a
CXA1076AK /CXA11T6AK

100nF
—-2v ;y

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).
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Electrical Characteristics Test Circuit

Maximum conversion rate
Differential gain error Test circuit
Differential phase error

ms
-
ov
-2V
Func. L
Generator 4 “ =
w0z [ 1002 Be hﬁ
8 ECL |8 10bit T
. ww | DUT Latch D/A
amp s >
l—«: 1Mz nms
2 -< <
NTSC 45V
Signal
Source 2
D.L
v —DbL}
\éector (%scillo
. cope cope
SG(cw) Switch position : 5
50 1: Maximum conversion rate DG, DP Maximum
2: DG, DP conversion
rate
Intégral linearity error
R s p e . T ircuit
Differential linearity error est circ
+V
% S2
— =
|
. si | SuON:ifA<B
S2: ON:if A>B
a |
| |
-
. ol
VA
T
A<B A>B
8 Comparator 8
Yl DUT > As Bs Buffer
Al B1
—
f "o | Ao B[
000 --00
CLK
DVM to
m--10
Controller
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Supply current
Analog input bias current

Sampling delay

Test circuit

DGND AGND
DGND AGND tin
<+—————VRT Vin -—@—0
DUT
-2V O——Vre
DVEE AVEE

Test circuit

Aperture jitter
50MHz
Amp
0SsC1
9:
Variable
VIN 8 L" )
ogic
ft DUT Analyzer
LK é s 129 o (LSB)
Ot t 128
50’212]4“ VIN 127|
osc2 P ;_ , 126
ECL 125
Buffer
S50MHz
CLK i " Fluctuation of sampling timing
" (= Aperture jitter)
Aperture jitter is defined as follows:
Av 256
Taj = o/—— = o/ { x 2 nf),
. At
where o (unit: LSB) is the deviation of the output codes when
the input frequency is exactly the same as the clock and is
Error rate Test circuit sampled at the largest slew rate point.
(Threshold ievel)
32DIP SwW
8]
CXA1076 / A B A>B A
1076AKPCB/ | | ADDER | | |1B ]
SG1  [-* “Cxaii7eAk pCd LATCH ‘ ot LATCH COMPA- COUNTER
RATOR
lock CONV
1/8Fc
SG2 DIVIDER
Fe
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Package Outline Unit: mm

68pin LCC (Ceramic) 3.7¢

2159102 1.2 702

+038

024.43-025
203201

1.2 701

h¢
191025

015.85%02

(LG

1.95%025

©
px]
o
-
SN
«Q
—

127 . 0.915%007

JULUDUUIUULIDUUUL R0‘2
PIN NO.1 H/
TNDEX

(K AR ERRR A ERRRAR

lllllllllllllu

10000NNNNNNGNINE

2.4 %025

LCC-68C-01
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8-bit 250 MSPS Flash A/D Converter ' Preliminary
Description
The CXA1166K is an 8-bit ultrahigh-speed flash A/D 68 pin LCC (Ceramic)

converter IC capable of digitizing analog signals at a
maximum rate of 250 MSPS. The digital 1/O levels of
these A/D converters are compatible with the ECL
100K/10KH/10K.

The CXA1166K is pin-compatible with the earlier’
model CXA1076K/CXA1076AK/CXA1176K/CXA1176AK.
They can replace the earlier models without any design
changes, in most cases. Compared with the earlier
models, these new models have been greatly improved
in performance, by using new circuit design and carefully
considered layout.

® Low power consumption: 1400mW (Typ.)
¢ Low error rate )

o Good temperature characteristics
Features

Capable of driving 50 d
o Differential linearity error: £ 1/2 LSB or less * Capable of driving 50 2 loads

o Integral linearity error: + 1/2 LSB or less

o Built-in integral linearity compensation circuit

o Ultrahigh-speed operation with maximum conversion
rate of 250 MSPS (Min.)

Structure
Bipolar silicon monalithic IC

. ) : Applications
o Low input capacitance: 15pF (Typ.) . pDP ital oscilloscopes
e Wide analog input bandwidth: 250MHz (Typ. for .R:dar P
full-scale input) ) . .
o Single power supply: —5.2V e Other apparatus requiring ultrahigh-speed A/D

conversion

Pin Configuration
Pins without name are NC pins (not connected internally).

- e _ -] o e
lgeevgscnsnccas? s:;lj
AGND {61 43 | AGND
avee |62 " 42| Avee
63 41
VAT |64 - 40| Vrs
VaTs |65 39| vres
Avee | 66 . 38| Avee
AVEE |67 37} Avee
68 36
unv 223 35 cLx
OR |2 34| CCK
OR |3 33| MINV
Do |4 32|07
0|5 31|07
ot|e 30|06
oij7 29| D6
Dvee |8 28| Dvee
9 2T
c-vymgwere2f s 8RR

LR
28388

PESQ406 - ST
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Absolute Maximum Ratings (Ta=25°C)
~ AVEeg, DVEee

e Supply voltage

e Analog input voltage

¢ Reference input voltage
o Digital input voltage .

© Vawm pin input.current

o Digital output current

© Operating temperature

o Storage temperature
Operating Conditions
e Supply voltage

® Reference input voltage

¢ Analog input voltage

VIN

VRT, VRB, VRM

|VRT-VRs|
MINV, LINV
CLK, CLIK

ICLK — CIK|

IvRM

IDo to ID7, IOR, 1Do'to D7, IOR

Ta
Te
Tstg

" AVee, DVee

‘AVEE"—DVEE
AGND-DGN

VRT
Vre ‘
ViN

Min.
-55
-0.05
-0.05
-0.1
-22
VRrB

—7to0 +0.5

v

AVEE to +0.5 \"
AVEE to +0.5 \
. 25 \Y%
—410+05 \Y%
DVeeto +05 V
L 27. \%
-3t043 mA
-30to 0 mA
—25t0+100 - °C
-25t0 +125 °C

—-65t04150 °C

Typ. Max.  Unit

52 495 V
0 0.05 \%
0 0.05 \
0 0.1 -V

-2.0 -18. -V

VRt :
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Block Diagram

S
. o
VRT ¢ "
omparator
vars © 3 rr2
.

OoUTPUT

A oA

ENCODE LOGIC

.

Vi >
;ll ir

<

2

I
W g

S
cLx cLocK
_ DRIVER
CLK
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SONY CXA1166K
Pin Description
Standard
Pin No. | Symbol 1/10 | voltage Equivalent circuit Description
level
4 Do LSB and complementary LSB
5 Do > ECL output
LA o | EcL
2 b ‘DGND2
1 D2 16
13 D2 o ECL ¥ 3 ¢ i 17
14 Da o T h x
= (o} ECL ,|
15 | Ds £ ol D1 to De: Output
19 | Ds -O D1 to De: Complementary output
20 De (o] ECL v o
™ O
21 Ds .
2 |Ds o | ECL {‘—g?' iz
29 De
30 Do o ECL | :: |
31 Dr o ECL ovee ‘MSB and complementary MSB
32 D7 v output
2 OR o ECL Overrange and complementary
3 OR Overrange output
D GNDI Polarity selection for MSB
. @®— ¥ (Refer to the table of Input
33 | MINV | ECL 2T L1 | voltage vs. Digital output)
" §F - | Llevel is maintained with left
2r L open.
LINV :g r
ol fm P
M% i Polarity selection for LSBs.
> @ (Refer to the table of Input
1 LINV | ECL ® voltage vs. Digital output)
= L level is maintained with left
Ovee open.
DGND1
> 23
35 CLK | ECL Ax .- CLK input
2
CLK rs
LK
L iz Complementary CLK input
34 CLK ] ECL DVee Vss (~1.3V) is maintained with
) left open.
@

- 178 -




SONY

CXA1166K

Standard
Pin No. | Symbol 1/0 | voltage Equivalent circuit Description
level
Var Analog reference voltage (Top)
64 VRT I ov e —1 OV Typ.)
-w—
sr2
65 VRTs o} ov v ’_‘r— Reference voltage sense (Top)
T
vem 3 ; Reference voltage mid-point
52 | VRM | Vre/2 @—*Nv—{ Compbrators It can be used for linearity
| compensation.
t
3r
% |ves | 0| & | o Fterence volage sense
é) W %
3rs
; Analo:
B & g reference voltage
40 VrB | 2V Vae (Bottom)
AGND43,48.51,5},5$_€!
gg ViN2 vinz
VRTs &9 | L oo Analog input .
| to 63~ r - All of the pins must be wired
VRBs @__I x ‘T otol27 externally.
ViN1
gg Vint A O (?
43. 48,
51, 23 AGND * ov A GND Analog ground
56, 81 &) DGND! DGND2
@) 6)6e) ® ©O
3; gg Analog supply
62’ 66, AVEE * -52v Internally connected with DVee
! (resistance : 4t0 6 Q).
67 internal | | Internal
Analog Digital
18 | DGND1 ov clrestt clreut? Digital ground
41060 oi
:g DGND2* ov @)D ‘ Digital ground for output drive
6D ® @ :
OVee P
8 avee ) Digital supply
28 DVee * -52v internally connected with AVee
(resistance : 4106 Q ).

* All of these pins must be wired to the respective external circiut.
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Standard
Pin No. | Symbol |.. /O | voltage Equivalent circuit Description .
level
9, 10,
11,23, |7 o No connect pins
24,25, | NC P Itis recommended to wire these
26, 27, - : pins to DGND.
36, 68
41, 44,
45, 46, No connect pins
47,57, | NC SIS Itis recommended to wire these
59, 60, : ) pins to AGND.
63
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Electrical Characteristics (AVee=DVee=—5.2V, VRr, VR1s=0V, VRB, VRES=—2V)
Item Symbol Condition ovest | Min. | Typ. | Max. | unit
Resolution © 8 bits
DC characteristics : .
Integral linearity error En Fc=250MHz I +03 | 05| LsB
Differential linearity error EoL Fc=250MHz ] +*03 | £05 | LsSB
Analog input
Analog input capacitance CiN ViN=—1V+0.07Vrms v 15 pF
Analog input resistance Rin v 100 kQ
Input bias current N ViN=—1V v 240 uA
Reference inputs
Reference resistance RRerF . 110
Frequency characteristic of | Frer v 10 MHz
reference resistance
Residual resistance *2 r1 | r1 v 06 Q
2 |r2 v 500 Q
3 |r3 v 20 Q
ra |r4 1\ 500 Q
) 5 |15 v 0.6 Q
Digital inputs
Logic H level ViH v }-1.165 v
Logic L level Vi v : -1475| V
Logic H current IH Input connected to GND v 100 uA
Logic L current hiL Input connected to -2V v -100 |- : WA
Input capacitance v 7 pF
Switching characteristics
Maximum conversion rate | Fc ] 250 : ) MSPS
Aperture jitter Taj v 5 | ps
Sampling delay Tds v 10 : ns
Output delay Tdo 1\ 2.0 ns
H pulse width of clock Tewi v 20 ns
L pulse width of clock Tewo v 20 ns
Digital outputs
Logic H level VoH R1=50 Q ] -1.025 \
Logic L level VoL Ri=50.Q ] -1620| V
Output rising time Tr Ru=50 Q v 1.0 ns
Output falling time Tf Ru=50 Q v 1.0 ns

- 181 -



SONY

CXA1166K
ltem ‘ ’ [ Symbol Condition | eI:Is}‘ 41 Min. | Typ. | Max. | Unit
Dynamic characteristics
Full scale input bandwidth VIN=2Vp-p v 250 MHz
Small-signal input
bandwidth Vin=0.6Vp-p 1\ 400 MHz
S/N ratio ' X ‘
: ) { Input=1kHz, FS 1\ 46 dB
Clock=250MHz
{ Input=62.499MHz, FS \} 40 dB
Error rate Clock=250MHz
Input=1kHz, FS v 10712 [TPS *3(°
Error>16LSB :
Clock=250MHz
Input=62.499MHz, FS I 109 [TPS*3
Error>16LSB
Clock=250MHz
Differential gain error DG } NTSC 40IRE mod. v 1.0 %
Differential phase error oP ramp, Fc=250MSPS v 0.5 | deg
Qverrange recovery time [\ 1.0 ns
Power supply
Analog supply current leea I 210 mA
Digital supply current leeo Il 50 mA
Power consumption * 4 Pd ] 1400 mw

*1 Testlevels

| ERTLELE All-quantity test over full operating temperature range (Tc=—25to +125°C)
Weeeees All-quantity test at Tc=+25°C

Il -+--- Sampling test only

IVooeee Design specifications

\ARDE Typical values only

*2 See Block Diagram
*3 TPS: times per sample

‘ — Vre)2
*4 Pd=leea + AVEe+leep » DVEee+ (VAT - Vee)*

RRer
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Input Voltage vs. Digital Output

MINV 1 0 1 0
v* | Step LINV 1 1 0 0
OR| D7 Do |OR| D7 Do |oR| D7 Do |OR| DO D7
Ov 0 000 ...... 00 9 1-90 ....... oo 0 01 1 ...... “ 1 0 1 1 1 ...... 11
o [1] 000" 00 | 1] 100+ 00 [1] 011+ 11 1 1
1 1] 000 01 | 1] 100--- - 01 [1] 011-+-- 10 [ 1] 1110 10
SV oL o127 |1 o1t 11 111 11 11] 000+ 00 |1] 100+ 00
128 | 1] 100------ 00 | 1| 000 00 [1] 111+ 1 (1] 011----- 11
254 1] 111+ 10
255 | 1] 111+ THE
-2V bommdemmmm e
1 THE

* VRT=VRTs=0V, VRM=—1V or Open, Vre=VrBs=—2V

Timing Diagram

—
Analog in \‘
CK
CLK
°, d °, o,
Digital out I N=— 1 10 />< 20% N 90% >< :);1
—,{ Td I—4—<—Tr — Tt
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Electrical Characteristics Test Circuit

Maximum conversion rate test circuit
Differential gain error test circuit
Differential phase error test circuit

ims

ov
-2V
Func, 2
Generator
7] {CX20202A-1}
1001 loog
1 3 .
W DuT 8, ECL & 10bit
20 fexattesk] 7 Lotch [7 0/A
| 2 5
S T 1103 :
: 110
CLK| |CLK
NTSC ‘
Signal -4.5v
Source
Divider
Duty Vector Oscillo
sGiew Scope Scope
50
Switch position L )
1. Maximum conversion rate DG.DP Maximum conversion
2. DG, DP ) ‘ rate
Integral linearity error test circuit
Differential linearity error test circuit
%+V
S2
- -
/ 1
+ st ! Si: A<B: ON
"7 | S2: A>B: ON
: P
P!
—yl |
|
A<B A>B
Comparator
ML ouT 48, Aap Ba FLsutter
cxAfte6k| 7 4 “
A1- B4
7 Ao Bo je—
(o] 1 [
T 00000
CLK (250MH z) to
111-+10
Controller
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Power Supply Current Test Circuit

Analog input bias current test circuit

@——o—w

Al L -l
260 3L
=1 |cxat1e6k —
= 27
) 26,1
T T

of

O
-5.2v

A ) igep

-5.2v

Sampling delay test circuit
Aperture jitter test circuit

S60MH2

0SC1
¢ : Variable

Tfr

0sC2

60MHz

ECL
BUf fer

CXA1166K|

8 Logic

Analizer

1024
samples

Aperture jitter test method

— ov
VIN "_]L\\%\%\f[\_ — -1V
— —2v
Av i 12
a1 t 128 o (LSB)
VIN 127
_/_ 126
125
cak F‘

Aperture jitter is defined as follows :

Aperture jitter

j=o B0~ 256
. Taj O/At o/ ( S x 2 nf),

-\ Where o'w(_(;nit: LSB) is the deviation of the output codes when
© the’input frequency is exactly the same as the clock and is
sampled &t the largest slew rate point. .
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Package Outline Unit : mm

68pin LCC (Ceramic) 3.7g

2159%92 1.2 702

+0.38

024.1 3-025

1.2 710.1

&

01585%%2

0.3

[REERL R R LR ]

1.6 5t0,18
1.9 510.25

1.27 0.9 15007

i

11000 0 RO.2

PIN NO.1

/o INDEX

OOOUOUU

ey

CAOnNNNOANNQLRGNNNT

SONY NAME| LCC-68C-01
‘ E]AJ NAME [*GFN068-C~5950-A
2.1610-25 JEDEC CODE

CNCNENRNNANGECIINT
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8-bit 500 MSPS Flash A/D Converter Preliminary

Description

The CXA1276K is a 8-bit ultrahigh-speed flash
A/D converter IC capable of Digitizing analog sig-
nals at a maximum rate of 500 MSPS. The digital
I/0 levels of these A/D converters are compatible
with the ECL 100K/10KH/10K.

68 pin LCC (Ceramic)

Features

o Differential linearity error: + 1/2 LSB or less

o Integral linearity error: + 1/2 LSB or less

® Built-in integral linearity compensation circuit

o Ultrahigh-speed operation with maximum conversnon
rate of 500 MSPS (Min.)

o Low input capacitance: 16pF (Typ.)

® Wide analog input bandwidth: 250MHz
(Typ. for full-scale input)

¢ Single power supply: -5.2V

Structure
Bipolar silicon monolithic IC

Applications
o Digital oscilloscopes

. ® Radar
o L ow power consumption: 2.2W (Typ.) )
’ o Other apparatus requiring ultrahigh-speed
e Low error rate conversig: q 9 gh-speed AID
e Good temperature characteristics
o Capable of driving 50 Q loads
Pin Configuration
Pins without name are NC pins (not connected internally).
o~ NN - - ~
g u 22 %% u 2
:‘; o 'N Y wim é 5 [CIRCIES [" > 0 [0 G
caolo ool oo oo oo o0 o
Se2nessnsoacese 2l
DGNODI | 61 43 | DGND!
DVee | 62 42| DVee
DT |63 41| D6
D1 {64 40(D6
0o |es 3sloz
po{es 38{07
OR |67 37 MINV
OR {68 36| TLK
Linv 1773 3s5icLx
Aver |2 34| Avex
Avee |3 33| AVee
4 32
VRTS |5 31| VRBS
VRT |6 30| VRB
AVEe | 7 29| AVee
AVee |8 28| AVee
AGND |9 27| AGND
Ne-vmegoeto228 s SRILE
¥ 9z223%%8%2¢:%
a §5>9>¢55 ¢

PE90618 - ST
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Absolute Maximum Ratings (Ta=25°C)

o Supply voltage AVee, DVEE 710405 V
e Analog input voltage ViN —2.7t0 +05 v
o Reference input voltage VRT, VRB, VAM AVeeto+05 V
) |VRT-VRB| 25 "
o Digital input voltage MINV, LINV 410 +0.5 v
CLK, CLK DVeeto 405 V
[CLK — CLK| 27 v
® VrMm pin input current Ivam -3t0+3 mA
o Digital output current .- IDoto ID7, IOR, Do to ID7, IOR -30to 0 mA
® Operating temperature Ta -25t0+100 °C
‘ Te -25t04+125 °C
® Storage temperature Tstg -65t0+150  °C
Operating Conditions Min. Typ. Max.  Unit
® Supply voltage AVee, DVEe -55 52 495 V
AVee-DVee -0.05 0 0.05 \"
AGND-DGND -0.05 0 0.05 V.
o Reference input voltage VRt ) =041 0 0.1 \
VRe -22 20 -1.8 v

® Analog input voltage ViN VRrs VRT
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Block Diagram

MINV
&
£
VRT
vars I ) Comparator
r: :i>_
=r
b3
L ’_b——
EJ0E Gt D>
b ] .
1 1 .
' 1
= >
> >
| . )_/
3 .
. \ -
o ) B 5
128 Q
° 5
=k
w
128> s
2 >
=
b w
1 1 .
| [ ‘E S>—o
3r . H
s 191
=T ‘D__
Vire €D 3 1192 —
<’r
a 193
| ] .
i 1 .
- P
sr >
% PSS >—
Veras (31 EEUZ
Vre
rs
CLOCK
DRIVER

(2]
o 2
x x

LINV
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Pin Description

Standard
Pin No. | Symbol | /O | voltage Equivalent circuit Description
level
DGND1
@& Polarity selection for LSBs.
'y 15 (Refer to the table of Input voltage
1 LINV 1 ECL 3r =32 vs. Digital output)
LINV 2r | L level is maintained with left
K 2 b open.
Polarity selection for MSB
(Refer to the table of Input voltage
37 MINV | ECL vs. Digital output)
L level is maintained with left
open.
Analog reference voltage (Top)
6 VRT | ov (OV Typ.)
5 VRTs (¢} ov Reference voltage sense (Top)
Vn : Reference voltage mid-point
18 VRM I | Vref2 Comparctor It can be used for linearity
I ' compensation.
b —
31 VRes o A e :_r_ Reference voltage sense (Bottom)
4 2
Ot
30 Vrs | -2V @— Analog reference voltage (Bottom)
VRs
AGNDS,M.W,!Q,ZZ.Z?
15 ViNg
16 ViNt @—l
VRTs ® _{ ToComp Analog input
1 to P Oto127 All of the pins must be wired
2 Vres © I i ™ 12810255 externally.
21 Vinz MLERY D (],?
DGND ¢
@—
35 |CLK | | ECL | @—&% (3.3 CLK input
£
CLK EE »
@_ wb—Ho
CLK
(36 AMA
Dvee L . X
@ Ax Complementary CLK input
36 CLK | ECL & . Ves (~1.3V) is maintained with left
é) x, open.
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Standard o o
Pin No. | Symbol | I/O | voltage Equivalent circuit Description
level
39 Dr MSB and complementary MSB
38 Dr -0 ECL output
ph > |o|Ec
7 D DGND2
P 2 o Ec . -0
< < h o4
50 D4 o T J i% :
= O | ECL
49 Ds &‘%‘ 4 o D1 to De: Output
D1 to De: Complementary output
pd 2 lofEa J‘i 8
59 D:
N | % |o]E {*—;?— X%
64 b lo|Ec : -6
63 D1 Dvee
66 Do LSB and complementary LSB
65 B | O | ECt output
68 OR o | EcL Overrange and complementary
67 OR Overrange output
2,3, A GND : ‘
7.8 (® DGND1 Analog supply
12,28, | AVEE* -5.2V @ @& D GND 2 Internally connected with DVEee
29, 33, ; )6 (resistance : 4106 Q).
34
9, 14, .
17,19, | AGND * ov 2 Internat { | Internal Analog ground
22' 27 Analog Digitel -
Circuit Circult
42 48 Digital supply
57’ 62' DVEEe * -5.2v Internally connected with AVee
: (resistance : 4t0 6 Q ).
43, 51, o
52 61 DGND1 * ov Digital ground
44.53, | pGND2* ov Digital ground f i
54,60 igital ground for output drive
4’1 ;0'2;1 ! No connect pins
24 25' NC —_ It.is recommended to wire these
26, 32 pins to AGND.
No connect pins
45 NC — It is recommended to wire these
pins to DGND.

* All of these pins must be wired to the respective external circiut.
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Electrical Characteristics h (AVEE=DVEE=-5.2V, VRT, VRTs=0V, VR8, VRES=-2V)
ltem Symbol Condition ooty Min. | Typ. | Max. | uni

‘Resolution- S 8 bits

DC characteristics :

Integral linearity error En Fc=500MHz LI +£03 | 05| LsB
Differential linearity error Eot Fc=500MHz | I +*03 | +05 | LsSB

Analog input Sl : '

Analog input capacitance | CiN “Vin==1V+0.07Vrms - v 16 pF
Analog input resistance RN - - S\ 100 ok
Input bias current N - | ViIN=—1V . .\ 620 uA

Reference inputs . - ) . i
Reference resistance RREF . ] 110 Q
Frequency characteristic of | FrRer ) LV 10 MHz
reference resistance : : :

Residual resistance *2 r1 | r1 . I\ . 0.6 Q
r2 [r2 R S\ | .500 Q
3 |3 oo v : 20 Q
rd- | rd - ’ v 500 Q
5 |15 v : 0.6 Q

Digital inputs o
Logic H level VK IV |-1.165 ; \2
Logic L level ST . v -1475| V
Logic H current liH Input connected to GND v 100 uA
Logic L current e f Input connected to -2V v -100 pA
Input capacitance .. . i . " i 7 pF

Switching characteristics - - :

Maximum conversion rate | Fc ) ’ ] 400 ) MSPS
Aperture jitter Taj WV 5 ps -
Sampling delay . | Tds IR v : 1.0 . ns
Output delay " | Tdo : : [\ 20 . ns .
H pulse width of clock = - | Tpw1 v vV = 1.2 ' ns
L pulse width of clock Tewo ‘ . B v 1.2 ns

Digital outputs N :

- Logic H level -1 VoH Ru=50 Q s ] -1.025 \
Logic L level VoL Rw=50 Q - || . 7 )-1620) . V
Output rising time Tr Ru=50Q: .~ : v 1.0 . ns
Output falling time Tf Ri=50 Q I A 1.0 ns
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 ltem Symbol Condition Test | Min. | Typ. | Max. | unit
level*1 : : .
Dynamic characteristics
Full scale input bandwidth ViN=2Vp-p v 300 MHz
Small-signal input
bandwidth Vin=0.6Vp-p v 500 MHz
S/N ratio
{ Input=1kHz, FS v 46 dB
Clock=500MHz
{ Input=99.999MHz, FS v 40 dB
Clock=500MHz
Error rate Input=1kHz, FS v 1012 [TPS*3
Error>16LSB
Clock=99.999MHz
Input=62.499MHz, FS Il 10° [TPS*3
{ Error>16LSB
Clock=500MHz
Differential gain error DG } NTSC 40 IRE mod. v 1.0 %
Differential phase error DP ramp, Fc=500MSPS v 05 deg
Overrange recovery time v » 1.0 ns
Power supply
Analog supply current leea ] 320 mA
Digital supply current leeo Il 100 mA
Power consumption * 4 Pd Il 2200 mwW

*1 Testlevels
| ERETEEN All-quantity test over full operating temperature range (Tc=—25 to +125°C)
|| REREE All-quantity test at Tc=+25°C
0l eeees Sampling test only
\ARS Design specifications
Veeeees Typical values only

*2 See Block Diagram
*3 TPS: times per sample

_ 2
*4 Pd=leea + AVEE+IEED * DVEE+ (VRT—VRB)——

RREeF
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Input Voltage vs. Digital Output

MINV 1 0 1 0
Vin* Step LINV 1 1 0 0
OR| D7 DO [OR| D7 DO |OR| D7 DO |OR| DO D7
ov 0 __‘9-00“"“'."99_ 0 100""'_:‘00 0| Of1------ 11 |0 111:---- 1
0 1| 000------ 00 (1 100------ 00 (1| Of1:----- 11 111 1
1 1| 000------ 01 [ 1] 100------ 01 |1{ O11-+---- 10 [ 1] 111------ 10
-1V 127 |1 | O11------ 11 (1] 111----- 11 (1} 000------ 00 {14} 100------ 00
128 |1 100------00 | 1] 000------00 [1] 111------ 1 [1] o1 1
254 1
255 1
2V T

* VRr=VRTs=0V, VRM=-1V or Open, Vre=VRBS=—2V

Timing Diagram

<
Analog in
TIX
CLK
Digital out

| N1 1lo%>4‘L90% N 90 % X‘O% N+ 1
——.I Td |-—4—<—Tr —-—L—-Tf
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Electrical Characteristics Test Circuit

Maximum conversion rate test circuit
Differential gain error test circuit
Differential phase error test circuit

ims
ov
-2V
Func.
Generator
w Ly (€X202024-1)
1001
; vin 1003 :%
DUT 8, 7 ECL ?1‘ 10bit
20 |cxat27ek 7 Latch L D/A
2 s 3
1103 2
110
CLK| [CLK
NTSC
Signa! -4.5v
Source
Divider —o
2 1
Vector Oscillo
SG(CW) _y Duty Scope Scope
50
Switch.position . DG.DP Maximum conversion
1. Maximum conversion rate "
2. DG, DP rate
Integral linearity error test circuit
Differential linearity error test circuit
%+V
S2
- —
!
N s ! Si: A<B: ON
+ «*1 | Sz2: A>B: ON
I
r—l ! !
!
v |
Ll
A<B A>B
Comparator
ViN ouT 4,8 8
exma ekl As  Bs —{Buffer
A4 B1
o Ao Bo ﬂ.? -
00000
CLK (40O0MH2) to
] 11110
Controller
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Power Supply Current Test Circuit

Analog input bias current test circuit

-%5.2V

ﬂ.‘
A Jteeo
1 ll”HH mT J
60 a4
>——an 43
= =
= CXA1276K =
— — o -2v
—19 27
10 zer
Il ll lIJ ll i
A ) leea (fl’m
-s.2y =1
Sampling delay test circuit Aperture jitter test method
Aperture jitter test circuit
~— OV
{00MHz VIN -N\AA— -1V
Amp — -2V
0sC1
¢ : Variable
Vin 8 | Logic
fr CXAI276KI—7—1 Analizer Av 12
CLK 2t 128 o (LS8
VIN 127,
1024
osc2 somples 12
125
ECL
BUffer
100MHz CLK _ﬂF

- Aperture jitter
“Aperture jitter is defined as follows :
Taj= o/éA_f= o/ "(%x 2 nf),
Where o (unit:LSB) is the deviation of the output codes when

the input frequency is exactly the same as the clock and is
sampled at the largest slew rate point.
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Package dutllne Unit : mm

"68pin LCC (Ceramic)

[g24.1 34025

1.2 702

PIN NO.1
INDEX

o ™

013 P

0177801 d g

: -l =

)

—y oJ

OO
1.2 710.20 0.9 110.08

ho 2
9 JUUUUUUL l‘IIIIIIIlIHll 27 R0~25

o

TOOOOCRIOT JOOUOTTR
1ONACO0RNONO0ON

. ‘6
PIN NO.1/.
INDEX
51 JUC IO IO00 43 SONY NAME LCC_sac-Oz
60 44 [EIAJ NAMEIHQFNO68-C-5950-A
2.16%013 01585402 JEDEC CODE
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8-bit 75 MSPS Flash A/D Converter

CXA1386P/K

Description

The CXA1386P/K are 8-bit high-speed flash A/D
converter ICs capable of digitizing analog signals at the
maximum rate of 75 MSPS. The digital /O levels of
these A/D converters are compatible with the ECL
100K/10KH/10K.

The CXA1386P/K are pin-compatible with the earlier
models CXA1056P/K, CXA1016P/K, respectively. These
can be replaced by the CXA1386P/K without any design
changes in most cases. Compared with the earlier
models, these new models have been greatly improved
in performance, by incorporating advanced process, new
circuit design and carefully considered layout.

Features

o Differential linearity error: £1/2 LSB or less

o Integral linearity error: £1/2 LSB or less

o Built-in integral linearity compensation circuit

o High-speed operation with maximum conversion rate
of 75 MSPS (Min.) »

® Low input capacitance: 17pF (Typ.) o

* Wide analog input bandwidth: 150MHz (Min.
full-scale input)

e Single power supply: -5.2V

for

Pin Configuration (Top View)
Pins without name are NC pins (not connected)

—/

CXA{386P

CXA1386P
28 pin DIP (Plastic)

CXA1386K

44 pin LCC (Ceramic)

® Low power consumption: 580mW (Typ.)
® Low error rate

o Operable at 50% clock duty cycle

e Good temperature characteristics

® Capable of driving 50 Q loads

Structure
Bipolar silicon monolithic IC

Applications

e Digital oscilloscopes
o HDTV (high-definition TVs)
e Other apparatus requiring high-speed
conversion
o -} o o
z2:8235:=3
39 4> € > 4> «
avet ggTailsﬂssTsslsahslszl.ulsorzslza A vee
avee & 2Y A vee
VRT g 25, vre
43 23]
44 24
AVEE 2—3'
CXA4386K s R

€K
MINV
OVee
DGNOI

~

|

LINV
ovee
OGND1
OGND2

N
o

JoaTols [wlnT-1
]
|a]@]

9li0]11f12]13]14[1516{}7

—Nnvﬂs
coooo

~

(L.se} 00
{MSB) 07
OGND2

A/D
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Absolute Maximum Ratings (Ta=25C)

o Supply voltage AVEee, DVee
e Analog input voltage VIN
o Reference input voltage VRT, VR, VRM
| VRT-VRs |
o Digital input voltage CLK, TLK, MINV, LINV
| CLK-CLK |
o VAwM pin input current lvam
o Digital output current Do to ID7
o Storage temperature Tstg
Recommended Operating Conditions Min.
e Supply voltage AVEee, DVee -55
AVee-DVee -0.05
AGND-DGND -0.05
o Reference input voltage VRt -0.1
Vrs 22
e Analog input voltage ViN VRrs
® Puise width of clock Tews 6.6
' Tewo 6.6
o Operating temperature Ta (CXA1386P) -20
Tc (CXA1386K) -20

-7 to +0.5
-2.7t0 +0.5
-2.7t0+0.5

25
-4 to0 +0.5
27

-3to+3

-30to 0 mA
-65t0+150 °C

§<<<<<<

Typ. Max.  Unit

-52 49 V
0 0.05 v
0 0.05 v
0 0.1 v

-2.0 -1.8 v

VRT
ns
ns
+75 °C
+100 h ol
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Block Diagram

MINV

r/2 Comparator

507mss)

> = o— >

!
I

04

>— 5
. g 2
r ol § y 3 ‘
2 ),
Vnu( :E r W D_-‘ 03
9 o
< (=]
-S> A\
= S D o

L —)D_— o!

3

S r

; Do Ls8)
o e '—)

A
Vv

A _@AAR
A
-~

i i |

rs Fr2
VRe g
oL  CLOCK
_ DRIVER
CLK |
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Pin No.

DIP

LCC

Symbol

1o

Standard
voltage
level

Pin Description and 1/O pin Equlivalent circuit

Equivalent circuit-

Description

19, 21,
23,25

31,33
35,37

AGND

ov

Analog GND.

Used as GND for input
buffers and latches of
comparators. Isolated from
DGND or GND1/2.

18, 26,
28

27,28
40, 41
44

AVEEe

-5.2v

Analog VEe.

-5.2V (Typ.).

Internally connected with
DVEe (resistance: 4 to 6Q ).
Ceramic chip capacitors of
at least 0.1 uF should be
used to connect to AGND
and be placed near the
pins.

16

23

CLK

15

22

ECL

D GND (D GND 1)

e

CLK

o—

ia

r Y
rz

r W 3

A AAA AL
W-AVW-W
MA

W

r
T
r

CLK

e,

v
N

¥

CLK input .

Input complementary to
CLK.

-| With open connection,

kept at threshold voltage
(-1.3v). -

Device is operable without
CLK input, but use of
complementary inputs of
CLK and CLK is
recommended to obtain
stable high-speed
operation.

3,12

DGND

ov

Digital GND (Used for
internal circuits and output
transistors)

DGND1

ov

Digital GND (Used for
internal circuits)

DGND2

ov

Digital GND (Used for
output buffers)

2,13

4,20

DVee

-5.2v

Digital Vee.

Internally connected with
AVEe (resistance: 4 to 6Q ).
Ceramic chip capacitors of
at least 0.1 uF should be
used to connect to DGND
and be placed near the
pins.
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Pin No. Standard .
Symbol | /O | voltage Equivalent circuit Description
DIP | LCC | . level g
OGND LSB of data outputs.
4 8 | DO (0GND2) | An external pull-down
. 2 ’ ' E_g ‘resistor is required.
5 9 | D1 1 y y '
6 10 | D2 D::i
7 11 D3 Data outputs.
— O ECL External puil-down
8 12 | D4 resistors are required.
9 13 | D5 +
10 | 14 [De ®
o MSB of data outputs.

1 15 | D7 DV!!L—O An external pull-down
resistor is required.

D GND (D GND 1) Input pin for DO (LSB) to

c: ] . _ D6 output polarity
inversion '
1 3 LINV ) ECL ) z ¥ (see Output Coding).
rs With open connection,
va r# kept at “L” level.
MINV r¥ 4.3V
o : ‘
™ Input pin for D7 (MSB)
) x output polarity inversion
14 21 | MINV | ECL oV r ¢ (see Output Coding).
o ‘ With open connection,
I, kept at “L” level.
AGND
-0
VIn E Analog input pins.
o— K These two pins must be
; Var Viie connected externally,
20,24|32,36| Vin | to | o 1y * | since they are not
N Vrs ‘ internally connected.
ry See Application Note for
x 0 precautions. :
b 5
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Pin No Standard
_ | Symbol | /O | voltage Equivalent circuit Description
DIP | LCC level
Reference voltage
VRT 1y (bottom)
2 Typically -2v
A ceramic capacitor of at
17 26 | Vrs i -2v least 0.1 uF and a tantalus
r capacitor of at least 10uF
Comparator 1 should be used to connect
r to AGND and be placed
! Comparator 2 near the pin.
i i
r 1
VRM 2 Comparator 12‘7 :i:’fnetrence voltage mid
r
22 34 | Vam | Vre/2 . Comparator 128 Can be used as a pin for
Comparator 129 integral linearity
r compensation.
Comparator {30
, :
' 3
r '
Comparator 255 Reference voltage (top)
27 42 | Vrr | ov v ra /2 Typically OV
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Electrical Characteristics

(Ta=25°C , AVee=DVee=-5.2V, VaT=0V, Vre=-2V)

Item

Symbol

Condition Min. Typ. Max. Unit
Resolution n 8 8 8 bits
DC characteristics Lo
Integral linearity error En Fe=75MSPS +03 | 05 | LSB
Differential linearity error Eot Fc=75MSPS +03 | *05 | LSB
Analog.input . : .
Analog input capacitance CiN ViN=—1V+0.07Vrms 17 pF
Analog input resistance Rin : 390 kQ
Input bias current Iin ViN=—1V | 200 WA
Reference inputs
Reference resistance RreF 75 110 155 Q
Offset voltage ~ Vmr Eor ) 8 18 32 mV
- VrB Eos -0 10 24 mv
Digital inputs
Logic H level VH -1.13 \
Logic L level Vi -1.50 Vv
Logic H current I —0.8V is appiied to input 0 50 HA
Logic L current lie -1.6V is applied to input -50 50 WA
Input capacitance 7 pF
Switching characteristics
Maximum conversion rate Fe Error rate of 10-° TPS * ! 75 MSPS
Aperture jitter Taj . 10 ps
Sampling delay Tds 30 ns
Qutput delay Tdo 4.0 65 9.0 ns
H pulse width of clock Trwt 6.6 ns
L pulse width of clock Trwo 6.6 ns
Digital outputs
Logic H level VoH Ru1=620 Q to DVee -1.03 \"
Logic L level VoL Ru=620 Q to DVee ’ -1.62 Vv
Output rising time Tr R1=620 Q to DVee, 20% to 80% 09 ns
Output falling time Tt Ru=620 Q to DVEE, 20% to 80% 21 ns
Dynamic characteristics
Input bandwidth ViN=2Vp-p, 150 MHz
Input frequency at -3dB
S/N ratio Input=1MHz, FS 46 dB
{ Clock=75MHz
Input=18.75MHz, FS 40 dB
{ Clock=75MHz
Error rate Input=18.749MHz, FS 10-¢ | TPS*!
{ Error>16LSB
Clock=75MHz
Differential gain error DG } NTSC 40IRE mod. ramp, 1.0 %
Differential phase error DP Fc=75MSPS 0.5 deg
Power supply
Supply current lee -150 | -104 mA
Power consumption * 2 Pd 580 mw

*1{ TPS: times per sample
(VRT-VR8)?
RREF

*2 Pd=lee * VEE +
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Output Coding
MINV 1 0 1 -0
Vin* | Step LINV 1 1 0 0
1 D7 Do | D7 DO | D7 Do | D7 - DO
ov +[..000::--000 | 100:-:00000 | O11--coc1 | ArAeccect
0 " 000------00 100-- -00 011 11 111 11
1 000 01 100------01 011 10 111 10
-1V 127 011------11 11111 000------00 | 100--:-:-00
128 100------00 000------00 L B EEEREES B 0111
254 111------10 0o11--.---10 100------01 000:-----01
255 111011 011------11 100------00 000------00
..................................................... R RS S
-2v 111+ --11 011------11 100------00 000------00

* VrT=0V, VRB=-2V

Timing diagram

Analog input

Digital output IX N-1 |§§x"ao * N so% 2%;61
—| Tdo L ' | e v s
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CXA1386P/K
Electrical Characteristics Test Circuit
Maximum conversion rate test circuit
i A
Signal  |Vinl.y ri386P/Kb—+d ECL |- Comparator | | - Pulse
Source Latch ASB Counter
fc—""...]knx CLK C_LT( v+ ECL —J_
4 Latch
2Vp-p Sinwaove
DATA 16
Signal 1/4
Source ]
feux
Differential gain error test circuit
Differential phase error test circuit
(CX20202A-1)
v DUT .
IN .
cxmsaswx T S oot
cLk | | TTK
NTSC
Signal 4
Source }% Delay
ves /
SGICw) . \S’c':::'
S0
0G.OP
Integral linearity error test circuit '
Differential linearity error test circuit
+V
— : } S2
W akhs
! S1: A<B: ON
§l ; S2: A>B: ON
'
Jf L
[} i
v |
DUT A<B A>B
Comparator | g
VIN_| CXA 81 As B8
1386P/K [ \ ) (+—1 Buffer
A1 Bl
.-‘-)74 A0 BO o
[ 00000000
OVM| cLK (75MHz) 8 to
11111110
l-———-———- Controlier
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Power Supply Current Test Circuit

Analog Input bias current test circuit

-4V
L)
4 ° ®
39
383736l 3s(3al33(320 3173002912

41 271
52 26 -3
la3 23
4a 2_44
L 23

CXA{386P 12 CxAt38eK 22
1S 2y
B 20
3 / 19
L7 18]

LYRLLS

-s2v

DAL

-52v

Sampling delay test circuit Aperture Jitter test method
Aperture jitter test circuit

37.5MHz

Amp . i\
0SsC1 VIN = f-ddad-dd-dd- 9y
¢ : TR .

~2v
ViIN 8
t o 1386P/K [T Analizer CLK
CLK
1024 Ay 129
0sc2 samples t 0 18 o (LS8

ECL VIN 127] T
Buffer ) 126, ?
37.5MHz 125

CLK _i:]:'

Aperture jitter

Aperture jitter is defined as follows :
j= Ay .2__.5§ X
Taj a/At 9/ ( 3 2 nf),
Where o (unit:LSB) is the deviation of the output codes when

the input frequency is exactly the same as the clock and is
sampled at the largest slew rate point.
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Package Outline Unit : mm

CXA1386P

28pin DIP (Plastic) 600mil 4.29

~©)
e e
3788 o
S
: 13
aooannaonoooann
- '
<SS 0'-15°
: o
O O I
o] -
4
R pep g n-a-mon-p-p-a
1 '1“
254
, 2133
35
| o
of <

NY NAME| D1P-28P-03 |
AJ_NAME [20]P028-P-! ~

CXA1386K

4d4pin LCC (Ceramic) 1.8g

g2%

201
+03%

127
01651,

™

127%08 L‘B

19054923

0125t

03

AR R

A
HE
122 -l
W] W
o
a
§ pllpp iy
|
o / TNOEX
‘O

SONY_NAME[ L CG-44C-02.
; ELAJ NAME|sQFNO44-C-5650-A |
59103
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SONY. CXA1396D/K

8-bit 125 MSPS Flash A/D Converter

Description
The CXA1396D/K are 8-bit ultrahigh-speed flash A/D CXA1396D CXA1396K
converter ICs capable of digitizing analog signals at the 42 pin DIP (Ceramic) 68 pin LCC (Ceramic)

maximum rate of 125 MSPS. The digital I/O levels of
these A/D converters are compatible with the ECL
100K/10KH/10K.

The CXA1396D is pin-compatible with the earlier
model CX20116, and the CXA1396K with the
CXA1066K. They can replace the earlier models
respectively, without any design changes, in most cases.
Compared with the earlier models, these new models
have been greatly improved in performance, by
incorporating advanced process, new circuit design and
carefully considered layout.

® Low power consumption: 870mW(Typ.)

® Low error rate :

o Operable at 50% clock duty cycle

o Good temperature characteristics

® Capable of driving 50 Q loads

e 2 types of packages for selection according to
applications :

Features

o Differential linearity error: +1/2 LSB or less

e Integral linearity error: £1/2 LSB or less

o Built-in integral linearity compensation circuit

o Ultrahigh-speed operation with maximum conversion
rate of 125 MSPS (Min.) Structure »

® Low input capacitance: 17pF (Typ.) Bipolar silicon monolithic IC

o Wide analog input bandwidth: 200MHz (Min. for
full-scale input)

e Single power supply: -5.2V

Applications
o Digital oscilloscopes
® HDTV(high-definition TVs)

Pin Configuration e Other apparatus requiring ultrahigh-speed A/D

Pins without name are NC pins (not connected). conversion
AVee
VIT
Ly 2258
DVee Q0 IGO0
DGND 9 AVee <><>I> <
1® 9 AVee T ESn%EsE L
DONDZ AVe G #]av
(LSB) Do AVze |63 a1 aves
D1 > AGND Ver 65 39{ Vs
b2 P Vin AVer |67
b3 AGND 68
D4 CXA1396D Veu =p CXA1396K 3 Clii
o X acnD P MINV
D6 L Vin DVes 5 32
(MSB) D7 9 AGND DGND1 |, 30| Dvee
DGND2 (5 58) DGND2 g
gSNDI @ e o 14151617 18192021 2324 ze?d
(13 29 AVe: - e —
MINV  (® 5 AVer §o88n535 §§
aE g g 88
CLK ) Vis d s
CLK
(Top View) (Top View)
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CXA1396D./K

Absolute Maximum Ratings (Ta=25°C)

o Supply voltage
e Analog input voltage
o Reference input voltage

o Digital input voltage
® Vam pin input current

o Digital output current
© Storage temperature

AVee, DVee
VIN

VRT, VR8, VRM
| VRT-VRs |

CLK, CIK, MINV, LINV

| CLK-CLK]
IvRm

Do to ID7
Tstg

Recommended Operating Condltl‘ons

e Supply voltage

® Reference input voltage

e Analog input voltage
® Pulse width of clock

o Operating temperature

AVEeE, DVee
AVEee-DVee
AGND-DGND
VRT

VRs

VIN

Tpwi

Tpwo .

Ta (CXA1396D)
Tc (CXA1396K)

Min.
-55
—0.05
-0.05

VRs

Typ.

-5.2

0

0

0
-2.0

-7to +0.5
-2.7t0+05
—2.7to +0.5

25

—4t0 405

27

-3to+3
-30to 0
-65to +150

Max.
—4.95
0.05
0.05
0.1
-1.8
VRT

+75

" +100

Vv
\'
\
A
\"

A

mA
mA

C

Unit

< <<<<

DC’
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Block Diagram

MINV
)
Iy
VRT

=§ r/z Compaorator

>

Fr

>

=0

2

7 : D—— F———-—) o7(Ms8)

.

63

64

65 ’__) )_/ s
.
.

26

27

AI- JR—
W
-

N
A
A

2

.
|

o}

OUTPUT

= o
- = P o
e =D o

vaw !
2>

ENCODE LOGIC

vin

A,
WA

|

rs EE r/é
Vde}—‘Wv——

CLOCK
DRIVER

LINV
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SONY N |CXA1396D,/K

Pin Description and I/O pin Equivalent circuit

Pin No. Standard
Symbol | /O | voltage Equivalent circuit Description
DIP LCC level
Analog GND.
Used as GND for input
29, 31, | 49, 51, buffers and latches of
33,35 | 53,55 AGND | — | OV comparators.
Isolated from DGND1,
DGND2.
Analog Vee
-5.2V (Typ.).
Internally connected with
DVEee
1,25, | 41,42 : -
. Py ol (resistance: 4106 Q ).
26:,338, 62é$3. AVee 5.2v A ceramic chip capacitor

of at least 0.1 uF should
be used to connect to
AGND and be placed
near the pins.

DGNDH

21 35 CLK CLK input

™

mr—l@

W1¢
le
™

»l
lat ]
»}
Led §

AMAM AL
V-

-~ =

CLK e |

Q

Wy

1\_ Input complementary to
CLK CLK.
! ECL | & I With open connection,
kept at threshold voltage
7T (-1.3V).

S Device is operable
20 34 | CK without C_Llj(2 input, but
use of complementary
° . inputs of CLK and CLK is
o o recommended to obtain
the stable high-speed
operation.

AM
W

AMA
Wy

516 | 7.24 | DGND1| — | ov Digital GND for internal
’ ’ circuits

Digital GND for output
transistors

Digital Vee

Internally connected with
AVEE

_ ) (resistance:4to 6 Q ).
4,17 | 5,30 | DVee — | 5.2V A ceramic chip capacitor
of at least 0.1 uF should
be used to connect to
DGND and be placed
near the pins.

6,15 | 8,23 |DGND2| — | oV
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Pin No. Standard

— Symbol | 1/O | voltage L Equivalent cifcuit . Description
DIP LCC level
LSB of data outputs.
7 14 DO External pull-down
resistor is required.
8 15 D1
9 16 D2
10 17 D3 . Data outputs.
(0] ECL External pull-down
11 18 D4 resistors are required.
12 19 D5
13 20 Dé
) . : - over .| MSB of data outputs.
14 21 D7 External pull-down

resistor is required.

Input pin for DO (LSB) to
D6 output polarity
inversion (see output
code table).

With open connection,
kept at “L” level.

3 3 LINV | ECL

Input pin for D7 (MSB)
output polarity-inversion
(see output code table).
With open connection,
kept at “L” Tevel.

18 32 MINV ECL

AGND

Analog input pins.
These two pins must be
connected externally,
since they are not
internally connected.. .

x é See Application Note for

<
B
3
<
z
~

30,34 | 50,54 | VIN I to o

precautions.

AVEE |
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SONY CXA1396D,/K
Pin No. Standard
Symbol | 1/O | voltage ‘Equivalent circuit Description
DIP LCC level
Reference voltage
(bottom)
Ver Typicallx -2V )
o—am—,; A ceramic capacitor of at
r’2 least0.1 uFanda
23 39 | Vee ! ad tantalus capacitor of at
: least 10 uF should be
! used to connect to AGND
T Comparator 1 and be placed near the
zr pins.
Comporator ;2 Reference voltage mid
. T : point
32 52 | VAm | VRe/2 VRM T2 [-—r— Comparator 127 Can be used as a pin for
o—W—e integral lineari
§,  Compararor 128 compensation'fy
£, Comparator 129 I"p ference voltage (top)
}—— Comparator 130 Typically OV
! When a voltage different
! N from AGND is applied to
' this pin, a ceramic
41 65 | Vmr I ov % r : capacitor of at least 0.1
¢ Comparator 255 uF and a tantalus
vee r3 3772 capacitor of at least
Oo—W— 10 uF should be used to
connect to AGND and be
placed near the pins.
1,2,
4,6,
9to
13,
22,
25t0 Unused pins
2,19, 29, No internal connections
22,24, 31, 33, have been made to these
27,28, | 36to | NC —_ — pins.
36,37, | 38, Connecting them to
40,42 | 40, AGND or DGND on PC
43 to board is recommended.
48,
56 to
61,
64, 66, |
68
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SONY CXA1396D,/K

Electrical Characteristics (Ta=25°C, AVEe=DVEeE=—-5.2V, VRT=0V, VRs=—2V)
Item Symbol Condition Min. Typ. Max. Unit
Resolution n 8 bits
DC characteristics
Integral linearity error En Fc=125MSPS +03 | *05 | LSB
Differential linearity error EoL Fc=125MSPS +03 | *05 | LSB
Analog input
Analog input capacitance CiN ViN=—1V+0.07Vrms 17 pF
Analog input resistance RN 190 kQ
Input bias current N ViN=—1V 130 320 pA
Reference inputs
Reference resistance RREF 75 110 155 Q
Offset voltage VRT Eot 16 19 24 mV
VRrs Eos 10 15 20 mV
Digital inputs
Logic H level ViH -1.13 v
Logic L level Vie -1.50 \
Logic H current I+ Input connected to 0.8V 0 50 uA
Logic L current e Input connected to —1.6V 0] 50 WA
Input capacitance 7 pF

Switching characteristics

Maximum conversion rate Fc Error rate 108 TPS * 1 125 MSPS
Aperture jitter Taj 10 ps
Sampling delay Tds 1.5 ns
Output delay Tdo 3.0 3.6 4.2 ns
H pulse width of clock Tewi 4.0 ns
L pulse width of clock Tewo 4.0 ns
Digital outputs
Logic H level Vo Ru=50 Q to -2V -1.10 \
Logic L level Vou Ri=50 Q to -2V -1.62 v
Output rising time Tr RL=50 Q to -2V, 20% to 80% 0.8 ns
Output falling time Tf Ri=50 Q to -2V, 20% to 80% 1.0 ns
Dynamic characteristics
Input bandwidth Vin=2Vp-p 200 MHz
S/N ratio ! { Input=1MHz, FS 46 dB
Clock=125MHz
{ Input=31.5MHz, FS 40 dB
Clock=125MHz
Error rate Input=31.249MHz, FS
{ Error>16LSB 10-¢ | TPS*!
Clock=125MHz
Differential gain error DG l NTSC 40IRE mod. 1.0 %
Differential phase error DP J/ ramp, Fc=125MSPS 0.5 deg
Power supply
Supply current lee -230 | -160 mA
Power consumption * 2 Pd 870 mw

*1 TPS: times per sample

= 2
*2 Pd=lee » VEE+ M_
RRer
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SONY CXA1396D,/K
Output Code Table _
MINV 1 0 1 0
VIiN* Step LINV 1 1 0 0
D7 DO | D7 DO | D7 Do | D7 DO
ov 000-:---- 00 100 -+ --- 00 0f1--v--- 11 111-c-v-- 11
O 000 ...... 00 100 ...... 00 01 1 ...... 1 1 1 1 1 ...... 1 1
1 000------ 01 100+ .-+ 01 Of1-v---- 10 1140 10
AV | 127 | otteee 11 RRRRERRRRT 000 - - -+ -00 100------00
128 100- -+ 00 000: - -- 00 IRREERRER 1 011 -+ 11
254 i 1 R 1 0 01 ) R 10 100 ...... 01 000 ...... 01
2V 255 1 1 1 ...... 1 1 01 1 ...... 11 100 ...... 00 000 ...... 00
B 11 vees 11 011+~ 11 100+ ---- 00 000---- - 00

* VRT=0V, VRB=—2V

Timing diagram

Analog in

|

Ol
Pa

q fe— Tds

re—— Tpwl —=——r TpwQ —=

Digital out

2

N+ 1
80%

|
—= Tdo r—

%OX 80% N
Tr

T

20%K
e

Tt
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SONY CXAT396D,/K

Electrical Characteristics Test Circuit

Maximum conversion rate test circuit

i A

Signal vin]l. CXA1396 Bl ECL - Comparator Pulse

Source D/K Latch 8 A>B | | Counter
fc—""‘—pknz CLK CLK ECL j

4 : Latch
2Vp-p SinWave

DATA 16

Signal 1/4

Source

feux

Differential gain error test circuit

Differential phase error test circuit
(CX20202A-1)

v DUT
w IN CXA1396 78L ECL 8 10bit
D/K Latch 7 D/A
cLk| | CCK
NTSC i
Signal f
Source %
Delay
V8B [
SGICW) Vector
Scope
50
. DG.DP
Integral linearity error test circuit
Differential linearity error test circuit
+V
% S2
I S1:A<B:ON
S1 ; S2:A>B:ON
Sl
[
by
-V 1o
| 1
A<B A>B
out Comparator
vin_cxa1396 8 | As Bs |8 |g o
D/K 2 !
Al B1
—{ A0 Bo |—
o .
00000000
CLK (125MHz2) 8 to
Controller 11111110
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Power Supply Current Test Circuit

Analog input bias current test circuit

L1

CXA1396D &

A

IEE

-5.2v

Sampling delay test circuit
Aperture jitter test circuit

67.5MHz
Amp
0SsC1
¢ : Variable,
ViN
f tr
CLK
0sc2
ECL
Buffer
67.5MHz

CXA1396
D/K

IiN
4 — —@———o —1v
-1v
o ALl Lt
e e
A )N ~ — ' —
— - o -2V
3 |cxa1396K| =
= =
: =5 S
; — 27
¢:_< 10 26
:
&
2 .
-2v
A) IEE
-5.2V
Aperture jitter test method
— oV
VIN — - J-X-Jf-rA_J_3_ gy
= -2v
) Logic CLK
Analizer
Av: 129
1024 At R 128 o (LSB)
samples VIN

127
126 r
125

CLK iF j‘Apeﬁure jitter

Aperture jitter is defined as follows :

j=o0,/80 = 256
Taj O/At o/ ( > x 2 nf),

Where o (unit:LSB) is the deviation of the output codes when

the input frequency is exactly’ the same as the clock and is
sampled at the largest slew rate point.
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Package Outline Unit : mm

CXA1396D 42pin DIP (Ceramic) 600mil 6.7g
534298 e
o9
0132%%2 27
wn
&
42 22 ety
§ /
d 0*~15"
) <
o
B
° -
Ly
1 21
254
z
Z| Z| —|
258 s
S F
al @ o
w4 O] O
<
0.46 20t -_;
10%% a

SONY NAME| DIP-42C-01
E1AJ NAME [s01P042-C-0600-A
JEDEC CODE

CXA1396K 68pin LCC (Ceramic) 3.7g

2159%02  127%02

wn
an -
4 3
o |
; a
< 3 g
o “
o o=f o
~
-
r 3 !
G/ 3
s
o
01585*%2 -
o
O
OXMYAENEAAA g R g gy
&%
e
cjd
- R
wl N
. Q@
127, 0.915%007 < |
RO.2

Yau

PIN NO.1

/ INDEX

TRICREY DU,

NNNNNNONNNNACNOE

SONY NAME| LCC-68C-01
£ 1AJ NAME [$QFN068-C-5950-A
2.1 6025 JEDEC CODE

INNNONOOONONDONE
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D/A ‘Cverter for

Video Signal Processing




D/A Converter for Video Signal Processing

Part Number Bit Speed (MSPS) Pp (mW) Functions Page
CX20051A 10 30 550 ECL Input, 1 Channel 223-234
CX20206 8 35 360 TTL Input, 3 Channel 235-250
CXA1260Q-Z 8 35 360 TTL Input, 3 Channel 251-266
CXA1106P/M 8 35 360 TTL Input, 1 Channel 267-285
CXD1170M 6 40 80 TTL1/O D/A CMOS 286-293

"CXD117IM 8 40 80 TTL /O D/A CMOS 294-301
CXDI1177Q 8 40 160 TTL I/O 2 channel D/A CMOS 302-311
8 40 240 TTL /O 3 channel D/A CMOS 312-322

CXD1178Q
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SONY. CX20051A |

10 bit 30 MSPS D/A Converter (ECL input)

Description

The CX20051A is 10 bit, 30 MSPS DA Converter,
designed for a video signal processing. The
broadcasting application will require the fairly high
resolution for D/A. The 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.

28 pin DIP (Plastic)

Features

« Maximum conversion frequency 30 MSPS

» High resolution 10 bit

« Low power consumption 550 mW

» —5V single power supply

» Clock input and digital input are in ECL level

Structure
Bipolar silicon monolithic IC.

Block Diagram and Pin Connection

Bias current {externally connected)

NC - CLKk CLK DVEE

Clock buffer

Upper 4 bits {15 pieces) Lower B bits

Clock synchronizing
circuit

Upper 4 bit decoder

AVEg NC AVEg DI D2 D3 D4 D5 D6 D7 D8 D9 D10 DGND
(MSsB) (LsB)

L DIGITAL INPUT !

Fig. 1 ‘
) |
\

E89Z12 - ST
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SONYs DRy CX20051A

Absolute Maximum Ratings (Ta=25°C)

« Supply voltage Vee —12 \
« Digital input voltage  Vin VEE to 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 ViH —0.89 i 0.15 \
Vii —1.76 £ 0.15 Vv

» Dynamic range Vo —15t —05 V
« Bias current : ISET 1.0 = 0.5 mA
Pin Description

No. Symbol Description Equivalent :circuit

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

9 BITB‘ MSB: Uppermost prder>

SB: Lower most order,

10 BIT7 '

i BIT8

12 BIT9

13 LSB

14 D GND | Digital GND

15 D Vee | Digital. VEe power supply (—5V)
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SONYe » CX20051A

No. Symbol Description Equivalent circuit
l B
16 CLK Clock bar input ii L
) (e)cLK
o—
@@Lk
(o3
17 CLK | Clock input X L
Vee O—
(o vee
18 NC .
Non-connection
19 - NC
v @) aeno
Rovr.[
@9our
20 ouT D/A output
@Av:z VEE
21 A GND | Analog GND
Directly connected to the output
resistance circuit network (Rout)
22 A GND | Analog GND
For analog circuit system other than
the output resistance circuit network
@acno
'y
:“l O @ IseT
23 IseT Dynamic range adjusting pin "—~t, x
h 4
$0.8k 0.8k O
VEE
o
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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CX20051A

Electrical Characteristics

(Ta=25°C AGND=DGND=0V, AVee=DVee=—5V)

Item Symbol Condition Min. | Typ. | Max. | Unit
Differential linearity D.L *1 —0.8 0 0.8 LsB
Maximum operating fmax *2 30 MSPS
clock frequency
‘Differential gain D.G. NTSC 40IRE mod. ramp 0.7 %
Differential phase D.P. feLk=14.3MSPS 0.2 deg
Circuit current lee 88 110 | 132 mA
AOutput impedance Rour 52 62 72 Q
Input current lin Measured in the high level input 1 3 10 MA

voltage of the individual pins 4 to 13
Input current I Measured in the low level input| O 20 300 nA
voltage of the individual pins 4 to 13

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

l

|

OUTPUT

ECL
SIGNAL
GENERATOR

1 28
2 i gl
-3 28 4
4 25
s 44— 27k
6 23
10 bit v 224 W ;},
ECL . CX20051A 24:";1# s
COUNTER 10 :9_ 0— 5 MHz
1" 18 4 cLock
12 17 =
13 18
L1e 13
,r ™~ troek

OSCILLO-
SCOPE

Fig. 2a Block diagrahi of differential linearity and maximum operating

frequency test circuit

ol 284
-2 274
b3 2¢
= 254
-5 244
-6 23
[T cx20051a 237
Lo 2 s )
[10 194 o/
F1t 18
12 171
13 161
14 15

Fig. 2b Block diagram of output impedance test circuit

-5V
[ 28
2 27 7”
3 zs-l
o—+4 25
o [ 24 2.7k
bc o—t+s 23 W,
POWER 17 cx20051a o T
SUPPLY o—p8
o—+t 9 20
(Hor L) o—F-i0 19
o—t11 18
o—412 17
o—T 13 16 7’
;*14 15

Fig. 2c Block diagram of input current test circuit
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CX20051A

SONYe.

-5V

-1 28
-2 274 [
ouT -3 26 -
4 25 -
10 bit digital : 2] 2
signal 7 cX20051A 2243 H NTSC
generator a 241 B B.P.F. VECTOR
for NTSC, byl 9] 3 -4 MHz
mod. ramp " 18 /CLOCK SCOPE
12 17 .
3 16 ’
g 14 15 4+— :
,r H‘CLOCK
ECL
SIGNAL
GENERATOR
Fig. 2d Block diagram of DG and DP test circuit
-8V
1 28
2 274
3 26 4
4 25 3
s 29 +—4 RISET
. [ 23 W
10 bit 7 . ] ”r
CX20051A 22
ECL e 21 | LPF . OSCILLO-
COUNTER ; o] 0 - 5 MHz SCOPE
1 -4 cLock
12 v re
13 16
F1a 154—
’;__‘ \\CLOCK
QUTPUT
ECL
SIGNAL
GENERATOR

Fig. 2e Block diagram of dynamic range test circuit
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-sv U

27 ————————0-5V

MsB
-
MG L TR 1mA
CX20051A 23 WA
23pin

— 22
Digital input signat jﬂ IseT
(ECL level) 21 4

20p———o— L.P.F >0

OUTPUT
CLK —— /"L Clock
————1LSB CLK b— (ECL level)
FM 15 p————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
-5V
ootu iy 00ns
3 5§10 3510
L83 28 = 3
a 51 3 _sv
a L 2121212 2|9
S IHEEBER
& T s P 4
r GND 373 T
ECL —— - :
cc1 Veez
DIGITAL *ﬁ{ o Ve
N —5v Q_ Qo
= s |Colt € —
f=14.3 MHz e[S € DVgg 27
S NC 26
3 Ciny
Vee s amsB NC 25
5 AVEE 24 20 0-6MHz
[ 2 sere
o
‘ 7 S AGND 22
o~
I 8 & AGND 21
" Yoee. Vcc:J 1 s © our.20f
—1Q: Qr
510 Q Qe 10 NC 19
- Cout C

(it NC 18
-5V 3 Do
o o 12 CLK 17
N v O 13 LB

Vee  S» CLK 16
14 DGND DVEE 15
GND
: Lr - A Ik : . v
Veer Veezyr
o l_g, ccs Traaas L o
. L— s Qo == = = 1k
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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. _

TOeK ————~ r—

\ A

\

\ /
CLOCK et

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.

C
______________________ ———D— <«— The voltage to be fed to pin 16

«+— The voltage 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% ———fi-—=- (Recommended operating condition)
! T™H > 2 ns
OUTPUT | % > 10ns
i
—:+———— 10% The typical values of DS and TSET under the
- T 0% above-mentioned condition are
. ,Ds/?““ﬁ SSET ™S = 7ns
DIGITAL . TSET = 4 ns
DATA | Xi for Zu (load resistance) > 10 k()
INPUT 1 !
(each bit) -+ Nt

CLOCK

TpW O TPW 1

-Fig. 5¢ Timing chart

(3) Dynamic range (IseT 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 k€ and 1 mA, for Riser and IseT respectively (for a load

resistance ZL > 10 kf)). (See the Dynamic range vs. RiseT on page 11))
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(4) Input coding

STEPS DIGITAL INPUT ANALOG OUTPUT
CASE (V. .| CASE @.
0000 MSB11111171111LS8 —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 : Riser=2.7 kQ2
(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 voltage 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
AN AGND
2)
s Ra
212K
Iser /;r’n»—a,u
>____€3 (TYp)
250
D jz
4 ¢
o8k 2Re
0.8% j 680
\
G/ Avee
Dy 1151555
_ 1 Qi 1 28A530
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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 CX20051A 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 externaily.

(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 Vee surface and the GND surface near
the IC. (See Fig. below)

GND and VeE pattern arrangement

PC. AGND
Board
B Y |AVEE
DVge -
DGND
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Maximum operating clock frequency

fMAX — Maximum operating clock frequency (MSPS)

100

vs. Supply voitage

80

€0

40—+ VEg = -5.0V

Dynamic range 1.0V (Ta =

25°C)

20

-40 -20 [5) 20

40 60 80

Ta — Ambient temperature (°C)

100

120

Dynamic range vs. Ambient temperature

Dynamic range (V)

Dynamic range (V)

2.0
1.8
1.6
1.4
1.2 2
P 3
<
1.0 e
L—" 2
*® " Vgg = 5.0V §
0.6~ Obtained by the measuring circuit as shown — 5
in Fig. 2e |
0.4}—
R|sgT is fixed.
Jypy —
~40 20 0 20 40 60 80 100 120
Ta — Ambient temperature (°C)
Dynamic range vs. Riser
2.0
el
1.6 \ VEE = -5.0v
Load resistance is infinitely high.
1.4 —
2
1.2 9
\ &
.0 °
\ -
c.8 c
B\ 4
0.6 \
0.4 ™~
' T
0.2
° q 12 i€ 20
RiseT (k2)

fMAX — Maximum operating clock frequency (MSPS)

Maximum operating clock frequency
vs. Ambient temperature

100

80

60

40

20

VAR

N
\
]

-7

-6 -5

VEE — Supply voitage (V)

-3

Dynamic range vs. Supply voltage

2.0

1.8

1.6

1.4

1.2

1.0

0.8

0.6

]

N

1

|

\~
Tt 1
Obtained by the measuring circuit as shown
I in Fig. 2e m
RysgT is fixed. _|

\

-7

-6 -5 -4

VEE — Supply voltage (V)

-3

Dynamic range vs. Load resistance

2.0
1.
1.6 VEE = ~5.0V
1.4
1.2
1.0
- =
-
0.8
o. H
0.4
0.
of
100 [3 10K 100K

Load resistance (£2)
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Package Outline Unit : mm

28 pin DIP (Plastic) 600mil 4.0g

2
“9)
o
+0.4 <8
36.6 0.1 I}
ol
=)
28 15
oonooonpoopomn
o Vo
Nt
o ° _ °
g% 0°-15
O O |
ol o
W0«
)
UUUUUUUUUUUULJLﬂ
1 14
254*%25
Zzlgo
—_ OO
= |+
v
S| <

SONY NAME| DIP-28P-02

EIAJ NAME |*DI1P028-P-0600-B
JEDFC CODE

28 pin DIP (Plastic) 600mil 4.2g

k3
a3
+04 o
37.8-01 0
No
=)
8 15
anoaooaOnooooononn
]
<|$F 0°-15°
O O & 3
[TeilN ]
i i
DoDoD0o0oD0oo00o0ow
1 14
254
Z133
=+
v
(=]

SONY NAME; DIP-28P-03
EIAJ NAME [#*D1P028-P-0600-C
JEDEC CODE
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8 bit 35 MSPS RGB 3-Channel D/A Converter (TTL input)

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

/m (39 ‘J 3%) R QUT
f) 3
Rz (a0 2 33 "
Ry (a1 Sn 2R
C nt 2R
) et n LB
buffer 2R
7= (RI R
AN " 0 g ' .
32 R
s (2 v
$a 2R
Rr (3 e
A —_— I
ot (s . /
-
i 3 =3 ¢ oot
G2 (6 2 ‘é R R
e (7 § R 2R
H Current
(8 Input g witeh |ER 2R
(9 putter M | SIS (1) R W
[ ] 3%
a (10 ° 3 2R
R 2R

& (14 W
A R
& (is
to 2R
84 (16 Input Current
butter wwich | £ 2R
o (17 ® (LI P P
0 s we
s (18 Sa 2R
7 (19 Er 2R
”
se (20
(2 avee
Clock Trtemal
Butfer reterence
voltage
-+ ree
2 22 25 28 27
e Ovee AGND verr Vaer

42 pin SDIP (Plastic)

Pin Configuration (Top View)

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

« Supply voitage

« Input voltage (digital)

« Input voltage (VSET pin)
« Output voltage (analog)

« Output current. (analog).

" {VReF

pin)- .

- Operating temperature .

. Storage temperature

Vcce,
Vi
Vcik
VSET
Vourt

lout
JREF

kTopr ,

“Tstg

« Allowable power dissipation” Pp

Recommended Operating Conditions

« Supply voltage

« Digital input voltage H level

« VSET input voltage
« VREF pin current
« Clock pulse width

L level

0to?7

—0.3 to Vcc

—0.3 to Vcc

—0.3 to Vcc
Vcc—2.1 to Vce
—3 to +10 m,
—5t00 mA
—20 to +756 °C
—55 to +150 °C

PSS K<L

1.5 w
AVcc, DVcc 4.5 to 6.5 Y
AVcc-DVee —0.2 to +0.2 \%
AGND-DGND —0.05 to +0.05 V
VIH, VcikH 2.0 to DVcc \
VIL, VcikL DGND to 0.8 \Y,
VSET 0.7 to 0.9 \
IREF —3 to —0.4 mA
Towl 15 ns
Tpwo 10 ns
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Pin Description

No. Symbol Equivalent circuit Description
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 to 20 G1 to G8 From pins 5 to 12 are for GREEN.
B1 to B8 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.
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”.
AGND
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No. Symbol Equivalent circuit Description
AYCC
@
Internal reference voltage out-put pin
1.2V (typ)
27 VREF A »pull-down resistance is necessary
externally.
See “Note on use’.
AGND
28 NC Vacant pin (non-connection)
29 AVcc Analog Vcc
30 NC Vacant pin but connect to AVcc*
Avce
2 Ro
31 BOUT G— Analog output pin for BLUE.
\
AGND
32 NC Vacant pin but connect to AVcc*
Avee -
e
33 GOUT 33 i Analog output pin for GREEN.
' B
@
AGND
34 NC Vacant pin but connect to AVcc*
Avce 5
:i Ro
35 ROUT G— Analog output pin for RED.
fi?
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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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=0.8v |—0.5 +0.5 | LSB
R>10kQ % of
Integral linearity error ILE |F.S.=Full-scale —0.4 +0.4 ES
Maximum conversion speed fmax 35 MSPS
Full-scale output
voltage(note 1) Vors yser—aGND=0.gv | 085 | 1.0 1115 | Vp-p
RGB output voltage full-scale ESR RL>10kQ CL<20pF o 4 8 %
ratio(note 2) ) °
Output zero offset voltage Voffset —40 —6 0 mV
Output resistance Ro 270 340 420 Q
VseT—AGND=0.8V >
Consumption current Ib  |RL>10kQ 54 72 90 mA
IREF=—400uA
Upper 2 bits| hHu 1.2 20
H PP - © ViI=DVcc KA
Digital data|'®Ve!{Lower 6 bits | Ny 0.6 10 MA
input current Upper 2 bits| liyu —-10 0 10
g : Y vi=bGND A
leveliLower 6 bits| liyy -10 0] 10 HA
H level lcltkH | Vewk=DVce 3 30 MA
Clock input current
L level letkt | Vek=DGND —10 0 10 MA
VSET input current IseT  |VseT—AGND=0.8V —5 —0.3 0 UA
Internal reference voltage VRer | IREF=—400uA 1.08 1.20 | 1.32 \
Set-up time ts 12 ns
Hoid time th 3 ns
{(Note 1) AVcc—Vo
(Note 2) Maximum value among
100 X |YOFSB 31 400 x |YOESISL 4l o 100 X |OFSBL
VOFS(G) VoOFs(B) VOFS(R)
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Input corresponding table

Input code

Output voltage .

MSB  LSB
11111111

10000000

00000O0O0O

Vce+ Voffset

Vect Voffset—0.5V

VcctVoffset—1.0V

In case the output voltage full-scale is:1.00V. (1LSB=3.92 mV)
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Electrical Characteristics Measuring Circuit

Differential linearity and integral linearity measuring circuits

Dvce

NI

CLK TTL level

CX20206

Maximum conversion speed measuring circuit

(MSB)
OUT DI
8 bit D > Digital ramp waveform generation
counter | o
(TTL .
output) | ® (LDS:)
—>
Oscilloscope
SN ¢  Riy=1MQ
> C|n = 10pF
212.5K gy '~ 20MHz
J
€X20206
MCLK
f=35MSPS
TTL levei
Rectangular
wave CLK
-------- AGND' DGND
*I*—f' 2 ~ 10ns|
D1~ D8
" R
[ t Avce  DVec

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 measuring circuits

Dvec

CLK TTL level

CX20206

Fig. 1
Set-up time, hold time, and rise and fall time measuring circuits

CX 20206

im)
Coaxal Coble

ROUT Observe with an

Observe data waveform
with an oscilloscope oscilloscope
RiN = 1MQ GOUT » (RN =1MQ
( BW = 200MHz 12K BW = 200MHz
Coaxal Cable (Im) BOUT
(TTL)
1/2
divider
[
f = 356MHz 1.2K .
TTL level Coaxal Cable (1m) Observe CLK waveform
9]
Pulse generator i with an oscilloscope
'8082A {YHP) RiN = 1MQ2
BW = 200MHz
f=35MSPS
TTL tevel Rectangular wave
D Pulse generator
8082A (YHP)
D;lay AGND Dj:D Avce Dvee
adjustment ‘ L $
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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
RL>10kQ
C<20pF _ _
Crosstalk among R, G and B CT fonTa=7 MHz 40 33 dB
fcLk=14MSPS
See Fig.2
VseT—AGND=0.8V
R>10k
Glitch energy GE fcLk=1MSPS 160 pV-s
Digital ramp output
See Fig.3(note 1) N
Rise timelnote 2) tr 5.5 ns
- — VseT—AGND=0.8V
Fall timelnote 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%.
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Standard Circuit Design Data Measuring Circuit

Fig. 2 Crosstalk among R, G and B measuring circuit

5082
EXIT
FET Spectrum
prove analyzer
f=7MHz P6202
TTL level (TEKTRONIX)
Rectangular wave
1/2
divider > 12.5K
CX20206
MCLK
f=14MSPS
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.
Fig. 3 Glitch energy measuring circuit
(MSB)
) ;r__D1 Digital ramp waveform generation
8 bit D2.
counter | o
L]
TTL
( o luse
output)} 08
100PF
b --L T Oscilloscope
N ; I 100pF
Rin = 1TMQ
C|N = 20pF
23K BW=5MHz
MCLK
f=1MSPS
TTL level
Rectangular
wave
AGND DGND

Timing of CLK and DATA ‘

b

Avec  DVvee

- 244 -



SONYs “ . CX20206

Operation Description

— T T2 T2 T3 T3a T4
Timing chart | Towt| TpwOl : o
. [

‘ | - | (I
CLK ' I
DATA

|

| l Vth: Threshold level

|

|

]

|

I

|

I

D/A OUT |
!

|

|

S

|

At the time t = Tx, 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 — Hat t = Tp, the D/A OUT is varied synchro- ., «. L= Hatt=Tg, 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 = Tq5)). the fall of the CLK {at the time when t=T,)).

Applied Circuit Example

DATA

(TTLleve) R) R OUT

(6) - G ouT

(8 BouT

BW:=16MHz

WAWAN

CLK
ATTL level) . - . Cx20206

R* is matching resistance for LPF

AGND DGND  Avce Dvec

I A
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Note on Use

(1) Setting of pin 26 (VsET) :
The full-scale of the D/A output voltage changes by applylng ‘'voltage to pin 26 (VSET)
When load is connected to pin 27 (VRef), DC voltage of 1.2V is |ssued 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=VREF/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 -

s

Resistance R (k)
|

0.1 0.2 1 5

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 deswed to be as indicated in the recommended operating
condition.

- 246 -



SONY: €X20206

(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 faollows:

RL>10 k)
CL<20 pF

The temperature characteristics indicated in the characteristics diagram has been measured

under this condition.

However, when it is made to RL=10 k) 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 pos5|ble
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 DVcce. 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 desirabie to insert the above between the Vcc surface near the pin of the IC and the
grotjnd 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 (VsEeT).

CX20206 ( )

\ DGND

®\J

_®

Power supply

£ i
bvee
Printed board — " | 7 § g
o O 0o
~__/
\
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Output voltage full-scale Output zero offset voltage-
vs. VSET—AGND o vs. VseT—AGND
7 [0
|- Ta=25°C- —_
- S N
& .ol AVcc=DVee =50V p) ol E \Q
2“7 RL>10ka AK o N
2 ,/ S : N
3 s
8 s
: 40070 1\ : NUN
2 3 T ' 2. . A Bl
% // /-./ Deviation range g' -0 : : \\\ \‘ .
9 b v 11 H g
. ya ~ I B _—
é 1.0 77 5 Ta=25"C \ G
g /] 5 AVgc = DVge=5.0v .
a—
% 7/ Q R > 10k \
n 2
w £
S 3
9 10 2.0 o . 1.0 2.0
VSET — AGND (V) . : ‘... . VSET—AGND(V)
Output voltage full-scale Output zero offset voltage
vs. Ambient temperature ~vs. Ambient temperature
: o . e ‘
2 >
a E VSET is created
> 1000 — ® istance ]
E P fl';' : by resistanc
@ 3 ——1division of VREF e
® o
‘_'?" L1 ; (VSET = 2VREF/3)
3 - 2 IREF = —400uA ]
= VSgT is created s _ -
@ X AVcg = DVee = 5.0V
E’ by resistance ——1 g -5 RL > 10kQ ——{
[} division of VREF > M
- _ H —
2 (VSET = 2VREF/3) ] § T
5 950 IREF = —400uA o)
Q = - &
2, AVce = DVgg = 5.0V 8
i Ry > 10k — £
[} o
S >
ool ’
-20 - 0 © 20 40 60 8o - -20 0 20 40 60 80
Ta - Aﬁbient temperature { °C) ) : Ta — Ambient temperature { °C)
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Output voltage full-scale Output zero offset voltage
vs. Power supply voltage vs. Power supply voltage
o
_ s
3 £
Q
> 1000 &
@ k=4
% S Ta=25°C
% T 2 VSET— AGND =0.8V | |
e 5 R > 10k
= o
£ Ta=25°C 5 -5
[~} N
ot VSET ~ AGND = 0.8V ]
3 RL > 10kQ S
3 es0 o, 3
) 5
> >
-10
4 5 6 4 5 6
Ve — Power supply voltage (V) Ve — Power supply voltage (V)
Internal reference voltage Internal reference voltage
vs. Ambient temperature vs. Power supply voltage
2 s
) — P
k] | g [
S 120 5 120
@ ™~ >
g 3
5 §
3 & Ta=25°C
? IREF = —400uA E IREF = —400uA
S AVce = DV =5.0v 5
E H
I 0
w N
w115 Woo1as
o 0 :
> >
~20 [o] 20 40 60 30 4 5 6
Ta — Ambient temperature ( °C) Vg — Power supply valtage (V)
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Crosstalk among R, G and B
vs. Data frequency

o]
-20
3 ]
= =40 T
~ Bi
K] - o
b v Ta=25°C
g _ Output voltage full-scale 1 Vp-p_l
e fcLk = 2fpATA
5 AVgg =Dvee = 5.0V 1
R > 10k, C < 20pF
~8o0 Pins 30, 32, 34 and 36 T
are connected to AVcc. 1
100 [
to 20

fpATA — Data frequency (MHz)

Package Outline Unit: mm

42 pin SDIP (Plastic) 600 mil 4.4g

05

+01
0.25 =0

378584

42 22
alalalaRalelulalulalalslalalalalalalala]

\
<|33 0°t0 15°
) O O o+
i
—| m
<~
1 21
1.778
Z |9
i i=i=]
=+
@
O <
[ A
4
0504 =
0.9%045 pu
- SDIP~-42P-02

- 250 -



SONY-

CXA1260Q-Z

8 bit 35 MSPS RGB 3-Channel D/A Converter (TTL input)

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
dispiay, etc.

Features

« Resolution: 8-bits

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

« Differential linearity errorn £1/2LSB

« Digital input voitage: 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
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SONYs e ‘ o S CXA1260Q:

Absolute Maximum Ratirigs (Ta=25°C) = - :
« Supply voltage Vce D to?7

Y

« Input voltage (digital) . A/ —0.3 to Vcc \

Vewk —0.3 to Vec \

« Input voltage (VSEeT pin) VSET —0.3to Vcc \Y

« Output voltage (analog) Vour - Vcc—2.1 to Vec
« Output current (analog) lout —3 to'+10 mA
“{VREF pin) IREF =51t 0 mA

« Operating temperature Topr —20 to +75 °C
« Storage temperature Tstg —55 to +150 °C’
« Allowable power dissipation Po 0.7 w
Recommended Operating Conditions

« Supply voltage AVce, DVee 45 to 5.5 \%

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 Vcike DGND to 0.8 \Y

« VSET input voltage VSET 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)

NC NC NC  ROUT  NC  GOUT  NC  BOUT NC  AVee  NC  Vaer
5.
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- CXA1260Q-Z

Pin Description

Nd. Symbol Equivalent circuit Description
DVce
— 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 | 352, From pins 1 to 8 are for GREEN.
1 to 16 | Bl to B8 | 4%%Z G1 is MSB and G8 is LSB.
From pins 9 to 16 are for BLUE.
37 B1 is MSB and B8 is LSB.
DGND
Dvce ]
Q——
X
18 CLK Clock input pin.
3 -
DGND
20 DVcc Digital Vcc.
17 i . .
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”.

ax2
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No. . Symbol Equivalent circuit Description
Avee
Internal reference voltage out-put pin
‘ : 1.2V (typ)
25 VREF* A pull-down resistance is necessary
externally.
See “Note on use”.
26 “NC ; Vacant pin (non-connection)
27 AVcc ) } Analog Vcc
28 NC Vacant pin but connect to AVcc*
AVcce
2 Ro
29 BOUT e—— Analog output pin for BLUE.
u
D
‘ AGND
30 NC Vacant pin but connect to AVcc*
avee
éERO
31 GOUT @——4 Analog output pin for GREEN.
U
AGND
32 NC Vacant pin but connect to AVcc*®
33 ROUT Analog output pin for RED.
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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CXA1260Q-2

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
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
voltage'! VoOFs VseT— AGND=0.87V 0.85 1.0 1.15 | Vp-p
] R>10kQ Ct<20pF
RG.Btzoutput voltage full-scale FSR 0 a 8 %
ratio
Output zero offset voltage Voffset —40 —6 0 mV
Output resistance Ro 270 340 420 9]
VseT—AGND=0.87V
Consumption current Io  |RL>10kQ 54 72 90 mA
IREF=—400uA
Upper 2 bits| lixu 1.2 20
H |Upp . Y_|\=Dpvee MA
Digital data|'®Ve!|Lower 6 bits| I 0.6 10 HA
input current Upper 2 bits| lyu —10 0 10
L |Upp ! “Y_|\=DbGND UA
level|Lower 6 bits| huy —-10 0 10 MA
. H level lctkn | Vetk=DVce 3 30 MA
Clock input current
L level lewkL  (Vewk=DGND —10 0 10 HA
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 |YOFSRI 4| 400 x |YOFSIO _4l o 400 x |OFSB _,
VOFS(G) VoFs(B) VOFs(R)

— 9RR —
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input corresponding table .
Input code . -Output voltage
MSSB ., LSB ' ’

1111111 1| VcctVoffset

1000000 0| VectVoffset—0.5V

0000000 0| VcctVoffset—1.0V

In case the output voltage full-scale is }1,~.OOV.V (1LSB=3.92 mV)

- 256 -
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Electrical Characteristics Test Circuit

Differential linearity and integral linearity test circuits

DGND

CLK TTL levei

Maximum conversion speed test circuit . -,

(MSB)
OUT D1
8 bit D > Digital ramp waveform generation
) g
counter | o
(TTL .
output) | * (IBSSB)
—>
i ’ Oscilloscope
IN -—o RN = 1MQ
4 Cin = 10pF
212.5K W = 20MHz
4
CXA12600-2
MCLK v
f=35MSPS
TTL level
Rectangular
wave CLK

AGND DGND
“’—:‘2 to 10ns‘ :

D1 to D8

|
e
=

Avee DVece

Timing between CLK and DATA
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CXA12600Z

Output voltage full-scale precision, RGB output voltage full-scale ratio, and output zero

offset voltage test circuits

DVee

CLK TTL leve

CXA12600-2

Fig. 1

Set-up time, hold time, and rise and fall time test circuits

Observe data waveform
with an oscilloscope

R ouT Observe with an
oscilloscope

( Rin = 1M2 1.2K
W = -
8 200MHz Coaxal Cabie (tm).

(TTL)

1/2
divider

[

f = 356MHz
TTL level

Pulse generator
8082A (YHP)

6 ouT RN = TMQ
BW = 200MHz

1.2K
Cooxal Coble (1m)

Observe CLK waveform
with an oscilloscope

( RIN = 1MQ

. BW = 200MHz
f=35MSPS

TTL level Rectangular wave

D

Delay

Pulse generator
8082A (YHP)

AGND DGND Avce

adjustment

e T T

- 258 -



SONYe

© CXA1260Q-Z

Standard Circuit Design Data

Ta=25°C, AVcc=DVcc=5.0V, AGND=DGND=0.0V

Item

Symbol

Measuring condition

Min.

Typ.

Max.

Unit

Crosstalk among R, G and B CT

D/A OUT: 1Vp-p
RL>10kQ
C<20pF
foaTA=7MHz
fcLk=14MSPS
See Fig.2

—40

—35

dB

Glitch energy

GE

VseT—AGND=0.87V
RL>10kO
fcLk=1MSPS
Digital ramp output
See Fig.3"’

30

pV-s

Rise time"2

tr

Fall time"2

tf

Settling time

tset

VseT—AGND=0.87V
See Fig. 1.

5.5

ns

5.0

ns

16

ns

Note) *1. Observe the glitch which is generated when the digital input varies as follows:
1—01000000
01111111 —-10000000
10111111 —11000000
*2. The time required for the D/A OUT to arrive at 90% of its final value from 10%.

0011111

— 9RaQ _
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Standard Circuit Design Data Test.Circuit

Crosstalk among R; G and B test circuit

50
EXIT N
FET ﬁ Spectrum
prove anatyzer
f = 7MHz P6202
TTL level (TEKTRONIX)
Rectangular wave
—o
1/2
divider 3 12.5K
'
CXA12600Q-2
MCLK Fig. 2
f=14MSPS
-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

" dataat 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.

Glitch energy test circuit

(MSB)

oyr o1
8 bit o2,
counter | ,

.
T
A HE T
output) 08

Ll
B

MCLK

f=1MSPS
TTL level
Rectangular
wave

AGND DGND

v

Avee  Dvee

Timing of CLK and DATA ‘
Fig. 3
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Operation Description

T T2 T2 T3 T34 T4

| Tow1jTpwOI
| I |

Timing chart

| |
| i

CLK ! ! : I h »

———\~——f———\——— <— Vth =15V
DATA

—————————— - Vth =14V

Vth: Threshold level

D/A OUT

At the time t = T, 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 = To, the D/A OUT is varied synchro- L — Hat t = 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 = T129)). the fall of the CLK {at the time when t=Ts)).

Application Circuit

DATA

42

(TTLleven) (R) ©) & out
@©) G OUT
(8) BOUT

BW= 16MHz

J\\

CLK
(TTL level) CXA1260Q-2

R* is matching resistance for LPF

AGND DGND  Avcc Dvee

R

— 281 -
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Note on Use

1. Setting of pin 24 (VseT)
The full-scale of the D/A output voltage changes by applying voltage to pin 24 (VseT).
When load is connected to pin 25 (VRer), 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 (Vser), 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=V/REF/ 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

5
h
g N
< N
1.0 AN
T ~
8 AN
s
2
3
[
0.3
0.1 -
0. 0.2 - »1 5
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.

— 982 —
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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.
. However, when it is made to RL=10 kQ) the temperature characteristics may change
considerably. In addition, when it is made to C.=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. Itis 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
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 bin 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 23 (AGND) and pin 24 (VsET).

cX12600.2 N
\
N ooND Avee 3 -
® ]
\'\ 2 \i\ Power supply
PESE,
T, &
T \\\\
DVce AGND l\
Printed board — " 7 N\ § °
?\ oo
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Output voltage full-scale Output zero offset voltage
vs. VSET—AGND vs. VSET—AGND
1 ° ‘
|- Ta=256°C -
iy >
E 2.0} AVcc=Dvec = 5.0V VAW E Q\
> “°[Ry>10ka i A @ .
P // 5 \\\\ N
3] o
b / 7
3 A ! 3 \‘\\ ~
2 ) T g < B
% // ’,/ Deviation range E -0 \\‘ NC
K] Y /b = : ‘
2 ° YA N = 28° \
5 1 Yo 5 T Ta=25°C \ G{—
5 A/ 5 AVge = DVge = 5.0V . .
_— -
3 5/ 3 RL > 10k \R
|‘f /4 @
o £
> 3
-20 .
0 10 2.0 19 1.0 2.0
VseT — AGND (V) ) R VST —AGND (V)
Output voltage full-scale '. Output zero offset voltage
vs. Ambient temperature . vs. Ambient temperature
0
3 g ;
[=3 VSET is create
> 1000 b .
E l/{/"f" & | by resistance
‘2‘3 § division of VREF B —
E T/ © (VSET = 2VREF/3)
2 . 4 IREF = ~400A —
. ZSET‘li cre:teu ° s AV = DVgg = 5.0V
g Y resistanc —v 2 RL > 10k
2 division of VREF M —
- =3
3 (VSeT = 2VREF/3) 2 e
£ 50 IREF = —400pA — 3 m—
S AVcce = DVee = 5.0V 3
w Ry > 10k ] L=
o o
> >
10 .
-20 [ 20 40 60 80 ' -20 0 20 40 60 80
Ta — Ambient temperature { °C) : . Ta— Ambient temperature ( °C}
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VoFs — Output voltage full-scale (Vp-p)

VREF — Internal reference voltage (V)

1000

950

1.20

1.15

Output voltage full-scale
vs. Supply voltage

Ta=25°C

VSeT — AGND = 0.8V

R > 10k

5
Vec—Supply voltage (V)

Internal reference voltage
vs. Ambient temperature

IREF = —400pA

AvVcee = DVge = 5.0V

o 20 40 60

Ta — Ambient temperature { °C)

Voffset — Output zero offset voltage (mV)

VREF — Internal reference voltage (V)

-5

1.20

115

Output zero offset voltage
vs. Supply voltage

Ta=25°C
VsgT — AGND = 0.8V :
RL > 10k

5 6

Vee—Supply voltage (V)

Internal reference voltage
vs. Supply voltage

Ta=25°C

IREF = —400upA

5

)

Vec—Supply voltage (V)
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_ Crosstalk among R, G and B
VS. D.ata'k frequency

[o]
-20
g
T % g =
g - /’/Ta - 25°C
8 -60 Output voltage full-scale;1Vp-p
i . fcLk =2fDATA
5 AVcc = Dvge = 5.0V |
: Ry > 10kQ, C|_ < 20pF
80 Pins 30, 32, 34 and 36 T
are connected to AV .
» HENEN

o — 20

fpaTa — Data frequency (MHz)

Package Outline

37

Unit: mm
48 pin QFP (Plastic) 0.6g
0153*™
D120 84
36 25
= ==
s = e = o |
[ene & am = = |
=] b
[ e s o
| s i e = |
[ B o
[ o e o . . e
o . . o
o i~
N . )
1 12
08  03-0i° —
— P £

24

012

[Te]
A
<«
+0,2
0.4-01
o
o
H
>
o
+0,35
221818

QFP-48P-L04
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8-bit 35 MSPS High-Speed D/A Converter (TTL input)

Description

CXA1106P/M is an 8-bit 35MSPS 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.

CXA1106P CXA1106M
24 pin DIP (Plastic) 24 pin SOP (Plastic)

Features
¢ Resolution 8-bit
® High speed operation

35MSPS (Max. conversion speed) Function
® Non linear error 8-bit 35 MSPS D/A converter
less than +1/2LSB
* Lowglitch Structure
* TTL compatlble input Bipolar silicon monolithic IC
® +5V single power supply or =5V dual power i .
supply

® Low power consumption
+5V single power supply 200 mW (Typ.)
+5V dual power supply 400 mW (Typ.)

Block Diagram

D-GND: @
I l I @ VEE
D = - 3) Aout
( (msB) , § ,‘3 3 Analog output
0e (12) ] 8 N %3
a bl
10
Digital data input { D* (16) 5 £ £
Ds (17 5 " s +s £ (3) AGND:
(o) £ s : [&] 3 [
(8]
I S l —1- {2) acnD:
\ (Ls8) Clock Internal
b?? reference
VCC@"— urer -+ voltage

® @

CLK DGND1 VSeT VREF

EB9675 — ST
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'SONY.

Absolute Maximum Ratings.(Ta = 25°C)

Oto6

® Supply voltage Vce-DGND1 \
VEE—AGND1,2 —61t00 \
: DGND2—DGND1 Oto6 Y
¢ Digital input voltage \/E DGND1-0.3to Vcc+0.3 Vv
VCLK DGND1-0.3to Vcc+0.3 - \
® Input voltage (VSET pin) VSET . VEE—0.3 to VEE+2.7 Y
"® Qutput 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
A D 475 500 | 525 v
Supply voltage DGND2—AGND:1
DGND2—AGND? —02 0 02 4.V
AGND1 —AGND2 —0.1 o] 0.1 v
Digital H level ViH, VCLKH 20 vCcC \Y
input - -
voltage L level Vi, VekL DGND1 1.0 Y
VSET input voltage VSET 0.70 0.84 1.0 \
VREF pin current IREF -30 -04 mA
Tewi 10 ns
Clock pulse width*
Tpwo 10 ns
*Note) See Fig. 6. Timing chart
Dual power supply
Item Symbol Min. Typ. Max Unit
©vee 4.75 500 | 525 v
Vee -55 500 | -475 | v
Supply voltage ' DGND2— AGND! '
DGND2— AGND2 =02 4 © —02 v
AGND1 — AGND?2 -0.1 0 01 v
Digital H level ViH, VCLKH 20 ‘ Vce v
input -
voltage L level Vi, VeLKL DGND1 1.0 \Y
VSET input voltage VSET —-430 —-4.16 —400 v
VREF pin current IREF -30 —-04 mA
" Tewi 10 ns
Clock pulse width
Tpwo 10 ns
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Pin Configuration (Top View)

(27472




SONYe.

CXA1106P/M

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 @

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 Aout O _Analog output pin
vee @
Set to Digital Vcc for single power supply and

5 DGND2 to Digital GND for dual power supply.

6 Vce Digital Vcc

7 DGND1 Digital GND

8 NC Non-connection

vee (6)
9 CLK Clock input pin
DGND1 @

D1/ ) .
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No. Symbol Equivalent circuit ' Description

10,12, D7, Ds,
15 to Ds to Do 10,12
20 151020( )

Digital input pin
D1 to MSB, Ds to LSB

DGND1

11,13, NC | ‘Non-connection
14
21,22 NC \l\;g: connection pin. But connect to AGND or
23 VEE Set to Analog GND for single power supply and

to VEee for dual power supply.

AGND1 @.

24 VsET | Bias input pin
@ Normally set VSET — VEE to 0.84V. For reference
O, see Notes on Application 1.

VEE @

See the Application Circuit for reference.

a1
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Electrical Characteristics (Ta = 25°C)

Single power supply : )
: Vce = DGND2 = AGND1 = AGND2 = 5V, DGND1 = VEE = 0, VSET = 0.84V

ltem 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 > 10KQ
Differential linear error Eo . -05 | +0.5 LSB
Full scale output voltage VFs RL>10KQ 0.9 10 1.1 \%
Offset voltage* Vos © RL>10KQ 0 4 | 10 mv
Output resistance Ro. - . 290 | 350 | 410 Q
: : RL>10K ’
Power suppIY current e IREF = — 400pA 32 40 48 mA
Digital — H level H 0 5 HA
input
current L level I —400 (o] A
VSET input current ISET -3 0 uA
Internal reference output _ ;
voltage VREF | IREF = —400uA 117 | 125] 1.33 \
Accuracy output voltage range Voc ) RL>10KQ) 05 1.0 15 \
Set up time ts 10 ns
Hold time th 2 ns
Propagation delay time tep RL>10KQ 1 | ns
RL>10KQ :
Glitch energy GE fclk= 1 MHz 30 pV-s
Digital lamp output

*Note) Vos = AGND2—V255 (V255 is the output voltage when full input is at high level)

a7
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CXA1106P/M

Dual power supply

Vce = 5V, DGND1 = DGND2 = AGND1 = AGND2 = O, VEE = — 5V, VSET — VEE = 0.84V

Item 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 Ep -05 +05 LSB
Full scale output voltage VFs RL>10K () 09 10 1.1 \"
Offset voltage Vos RL> 10K o] 4 10 mV
Output resistance Ro 290 350 410 QO
Icc 24 | 30 | 36 | mA
RL>10KQ
|
Power supply current . ReF = — 4004A
40 50 60 mA
Digital H level IH 0 5 MA
input
current L level (8 -400 0 nA
VSET input current ISET -3 0 KA
Internal reference output _ _ _ _
voltage VREF IREF = —400uA 383/ -3.75|-367 \
Accuracy output voltage range Voc RL>10K ) 0.5 1.0 15 \
Set up time ts 10 ns
Hold time th 2 ns
Propagation delay time tPD RL>10KQ 11 ns
RL>10KQ
Glitch energy GE fclk= 1 MHz 30 pV-s
Digital lamp output

ara




SON Y. CXA1106P,/M

Input/Output Chart (when output full scale voltage at 1.00 V)

Table 1
Input code Output voltage (Single supply)| Output voltage (dual supply)
MSB LSB-
1 1 1 1 1 1 1 1 Vce ) -0V
1 (o] (o] 0 0 (o] o] [¢] Vce -0.5V —-0.5V
o] 0 0 0 0 0 0 0 Vee —1.0V -1.0v
Electrical Characteristics Test Circuit
DC characteristics
—0 (MSB) D7 10 ~ 1 VREF
—o E
PN Ds 12 24 g/ iE7T 3K | ;
—O N
B D5 s 2apvee T o ~
B .
2 AGND1 m
AGND2
o)
° (LSB) Do 20 3
—O0 vce
5 °
DGND1
‘ Aout
”r #r 7 4 l O
CLK DGND2
TTLlevel CLK o 5 oﬁ
CXA1106P/M s
_0___,3— ~—
o T bed v
Single power supply Dual power supply D Vce AVcc DGND AGND Vee
Fig. 1
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Test Circuit for Maximum Conversion Speed
D7 ~ VREF
(MSB) - 10 1
VSET
8-bit —a1'? 24 |oos 3K
counter > 15 S
(TTL 23pvee T
Latch Q_T]
output
utput) , |AGND:
Lsg) D01 20 5 | AGND2 I
Vvce 1
S 1° K
Digital lamp
DGND1 7 waveform
occurrence .
Ostilloscope
4 [AoUT Rin = 1M Q)
ClK | o DGND2 Cin = 10pF
- 5 BW = 20MHz
CXA1106P/M I 5
CLK
35 MHz
TTL level
Square waveform
DATA— == - f o — -
Timing between CLK and Data

—o—

Single power supply Dual power supply

O

Fig. 2

ba byl

D Vcc Avecc DGND AGND  Vee
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Test Circuit for Set-up Time, Hold Time
(MSB) 07l 0 7 |VRer
D6
8-bit s ]2
counter 15
(TTL
Latch
output) b ‘
(LS8 : '
. VDo 20 "%
cC
6 ;
Digital lamp
DGND1 .waveform occurrence
7 .
Pulse 4 QUL L Oscilloscope
generator Rin = 1M}
1 MHz TTL Cin = 20pF
LK DGND2 in p!
J ¢ 9 —‘L l 6 BW = 5MHz
Delay CXA1106P/M 0—7
controlling
Pulse
generator FET probe Oscilloscope
1 MHz TTL : Rin = 500
Cin = 10pF
FET probe IBW = 200MHz

fo

—o—

Single power supply  Dual power supply

Fig. 3

b eyl

D Vcc AVec DGND AGND Vee
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Test Circuit for Glitch Energy

(MSB) D7 ~ VREF
— 10 1
6
8-bit " Ds 12
counter ~— 15
(TTL ‘
Latch ’ ’ © b
output) 2 AGND:
(LSB Do A
) : 20 3 GND2 ‘—g
celg ° ;
f Digital lamp
DGND1 7 waveform
occurrence Oscilloscope
4 [Aour Y Rin = 1M
. ] Cin = 10pF
CLK 9 5 DGND2 BW = 5MHz

[ CXA1106P/M ; I e
CLK
1 MHz ;'77
TTL level
Square waveform

Timing between CLK and Data

o - ber vt

Single power supply  Dual power supply D Vce AVecc DGND AGND  VEee

Fig. 4
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Test Circuit for Propagation Delay Time

D o/
D7 10 1 VREF
6
12 VSET
Ds 15 - 24'0. TH 3K | ;
[ a3lvee T
1/2 Divider b 2 AGND:
%120 AGND2
Vce 3 '
6 Oj
DGND1 |,
2
5| DGND - 0—(5
- CLK 9 4 Aout
CXA1106P

CLK FET probe Oscilloscope
10 MHz Rin = 50
TTL level Cin = 10pF
Square waveform :ll FET probe |—— BW = 200MHz

Timing between CLK and Data

bd Ayl

DVce AVcec DGND AGND Vet

——

~—
o —Oﬁ_
Single power supply Dual power supply’

Fig. 5

- 278, -



CXA1106P/M

SONYs

Operation

Timing chart

<+—Vth = 1.5V

>
0

It

£

>

DATA

——— — ———100%

- — — —~—50%

0%

Fig. 6
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Application Circuits

Single power supply

Ds ‘
8-bit 2 . 2
Digital 14 1] .
ingut Ds = = MsB)
ar . - . Da CLK. . CLK (TTL)
— 16 s 9 B ‘
D3 7 % 8)
D2 = o = DGND1
D1 - Vce
9 -6 .
Do '20 g < DGND2 : «
NC ‘ = Aout 1 T o)
. . R*
NeZS ” :
VEESY) | Y
VSET ) n

3K

Dual power supply

8-bit
Digital
input Ds
{TTL) Da o CLK (TTL)
=
D3 s
‘D2 '8
D1 2 .
x
O

Do (LSB)
NC

wr O

R* D/Aout

R*: Matching resistance for LPF

. NERE

D Vcc AVec DGND AGND VEe
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Notes on Application

1.

(Example of usage)

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 pm
(Pin 23), divide this voltage using resistors and apply it to VSET pin as Fig. 7.

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.
VFS = 1.2 (VSET — VEE) (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).

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.

D/A output pin Load ‘
Receive the D/A output stage at high impedance, so as to obtain

RL> 10KQ
CL< 20pF

Noise reduction R

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 possnble 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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Vos [mv]

Ta-Vrs / Vrs (25°C)

CXA1106P,/M

Full-scale output voltage VFS and VSET

(Single power supply)
I | { | RL> 10k
- | Ta=25C i
2.0] Vec = DGND2 = AGND: /
= AGND2 = 5V "
{ DGND1 = Vee = O
s /[
e . RL = 3300
g, / P
/ -
P
[s] 1.0 20
VSET [V]

Full-scale output voltage VFs temperature
characteristics (Single power supply)

1.02
1 00
[~
0.98
VseT = 0.84V J
IRer = —400uA
Vce = DGND2 = AGND1
0.96 ~ = AGND2 = 5V
DGND1 = Vee = 0
RL 2 10k

-20 [} 20 40 60

Ta-Ambient temperature [°C]

80

Output offset voltage VOS temperature

characteristics  (Single power supply)
3.0
—
25
|t
L]
2.0
|t
1.5 VseT = 0.84V b
IREF = —400uA
Vcec = DGND2 = AGND1
= AGND2 = 5V
1.0 DGND1 = Vee =0
RL 2 10kQ
(T

-20 o] 20 40 60

Ta-Ambient temperature [°C]

Vos [mV]

VEs [V]

Ta-Vrs / VFs (25°C)

Full-scale output voltage VFs and VSET-VEE |
(Dual power supply)

HERRRENEN
Ta = 25°C
2.0b Vcc =58V
DGND1 = DGND2 /
| = AGND1 = AGNDz = 0 __| /]
Vee = — 6V 4
/ RL = 3300
1.0 -
/ e
1/
o .
° 0 20

VSET — VEE [V]

Full-scale output voltage VFs temperature
characteristics (Dual power supply)

1.02
A
B
1. 00
I~
N
0.98
VSET-Vee = 0.84V
IREF = —400uA
Vce = 5V
096 DGND1 = DGND2 = AGND1
' = AGND2 =0
VEE = —5V
RL > 10kQ .
| | | L1 1
-20 [} 20 40 60 " 8o

Ta- Ambient temperature [°C}

Output offset voltage VOs temperature

charactenstlcs (Dual power supply)
3.0

=

VSET-VEE = 0.84V

IReF =, —400pA T

Vee = 6V

DGND1 = DGND2 = AGND1 ]
= AGND2 = 0

Vee = —5V

RL 2 10kQ

llTJil

20

-20 [+]

Ta-Ambient temperature [°C]
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Internal reference voltage VREF temperature

characteristics  (Single power supply)
IREF = —400uA
1.260 Vce = DGND2 = AGND1
= AGND2 = 5V
DGND1 = VEe = 0
S r2so
w
g
> — e~
1.240 P
1,230
-20 o 20 40 60 80

Ta-Ambient temperature [°C]

Threshold voltage Vth of digital input temperature

characteristics {Single power supply)
L]
Vcc = DGND2 = AGND1
= AGND2 = 5V -
DGND1 = Vee =0
2.0
=
L
s ~
—
P~
1.5 N
-20 [¢] 20 40 60 80

Ta- Ambient temperature [°C]

Output offset voltage VoS to Supply voitage
(Single power supply)

Vos [mV]

Ta = 256°C
VseT = 0.84V N
Vce = DGND2 = AGND1

1 = AGND2 1
DGND1 = Vee =0

RL > 10k} 1

I A

45 50 55
Vce V]

Internal reférence voltage VREF temperature
characteristics (Dual power supply)

IReF = —400pA
1.260 Vce = 8V ]
T DGND+1 = DGND2 = AGND1
= AGND2 =0
Vee = — 6V T
S 1250
o
&
> —
1240
1230
-20 (] 20 40 60 80

Ta-Ambient temperature [°C]

Threshold voltage Vth of digital input temperature
characteristics (Dual power supply)

HEREN
Vee = 5V
DGND1 = DGND2 = AGND1
= AGND2 =0
2.0 Vee = —5V 1
2
£
> —
e~
15
NS
-20 0 20 40 60 80

Ta-Ambient temperature [°C]

Output full-scale voltage VFs to Supply voltage
(Dual power supply)

1.050
__ 1000 =
s .
4
> 0,950
Ta = 25°C
VseT = 0.84V 1
Vce = DGND2 = AGND1
0.900 = AGND2 4
DGND1 = Vee = 0
Rt 2 10k B
0850 [
45 50 55

vee (V]
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Internal reference voltage VREF to supply voltage

(Single power supply) .
Ta=25°C .
1260 IREF = — 400uA 1
Vee = DGND2 = AGND1
= AGND2 —
DGND1 = Vee = 0
1250 :
2
o}
£ 1200
1230
a5 50 h 55
~Vce [V]

CXA1106P,/M

—- 284 -



SONYe

CXA1106P,/M
Package Outline Unit: mm ..
CXA1106P 24 pin DIP (Plastic) 400mil 2.0g
w0
3\
302564 o
: o
(e}
24 13
nlolislalalclcalcExl P T
oS f
|+ !
S S| @ 0't0 15
| 9 N S0 [ S [ NNy N  OF Rp 45 B 66 g 6 Ry 1
1 12
254
Z |9
— | S
=14+
lfz (5ol
o
-
01
05 z
127013 @ DIP-24P-01
CXA1106M 24 pin SOP (Plastic) 300mil 0.3g ,
‘ 150101 1.85 85
24’ 13 V '
HEHAHBAHAHHAHAAHA Ol o5 |
; 9, 1
agls 01835
+ 1 [e)] ()]
g IS © :
O
HHOHHO0HHAE S
1o ) ope voa || S
0.45%04 1.27 0.2-005||
3
[
iinininininininininlnln
Blro12]@]

SOP-24P-L01
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6-bit 40 MSPS High Speed D/A Converter

Description

The CXD1170M is a 6-bit 40MHz high speed D/A
converter. The adoption of a current output system
reduces power consumption to 80mW (200Q load at
2Vp-p output). }

This IC is suitable for digital TV and graphic dis-
play applications.

Features

® Resolution 6-bit

® Max. conversion speed 40MSPS

© Non linearity error within £0.1LSB

e Low glitch noise

¢ TTL CMOS compatible input

® +5V single power supply

o Low power consumption 80mW (200Q load at
2Vp-p output)

Block Diagram and Pin Configuration

24pin SOP (Plastic)"

Structure

Silicon gate CMOS iC

Function

6-bit 40MHz D/A converter

NC {1

NC (2

(Lse)po (3

L

D1 (4 DECODER |——ut

02 (5 LATCHES

03 (e _-[—-
04 (7 DECODER —J .

24

23)

CURRENT
CELLS

CURRENT CELLS
(FOR FULL SCALE)

D5 (8 ] ——e
BLK (8 - 1

Dvs (19

v (1

CLK @ Gszgi,‘;m

BIAS VOLTAGE
GENERATOR

DVe

Ve

AV

AVn

AV

V6

VREF

IREF

AVs

DVss

E89X37-HP
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Absolute Maximum Ratings (Ta=25°C)

e Supply voltage Vop
e Input voltage Vin
e Qutput voltage lout
o Storage temperature Tetg

Recommended Operating Conditions

e Supply voltage AVpp, AVss
DVpp, DVgg
o Reference input voltage VReF
® Clock pulse width Tew:
TPWO
® Operating temperature Toor

7 v

Vpp to Vss v
0to 15 mA
—~55t0 +150 °C

4.75 to 5.25 v
4.75 to 5.25 v
0.5 to 2.0 v
12.5 (Min) ns
12.5 (Min) ns
—20 to +75 °'C

Pin Description and 1/0 Pins Equivalent Circuit

No. Symbol Equivalent circuit Description
DVoo
® .
3to8 [DOto D5 ! Digital input
Blanking pin
9 BLK No signal at “H"’ (Output OV)
Output condition at “L"”
11 VB Connect a capacitor of about 0.1uF
DVss
DVoo
12 CLK Clock pin _ ‘ ‘ '
Moreover all input pins are TTL-CMOS compatible
DVss '
10,13 DVgq Digital GND
14 AVss Analog GND

- 287 -




SONYe ‘ v 7 l cxp117om

No. Symbol Equivalent circuit ; _ Description
AV 4 Connect a resistance 16 times “16R”ht:hat of output
15 IReF ; gt
| resistance value “R
16 VREF :Set full scale output value
17 VG s anngcf a capacitor of about 0.14F '
18, 19, 221 AV, Analog Vpp
Current output pin :
20 10 Voltage output can be obtained by connecting a resis-
j tance
21 i Inverted current output pin
Normally dropped to analog GND
23, 24 DVpp Digital Vpp
Electrical Characteristics (fcLk =40MHz, Vpp =5V, Royr=200Q, Vs =2.0V, Ta=25°C)
Item Symbol Test conditions ) Min. | Typ..] Max. | Unit
Resolution n ' . : 6 bit
Maximum conversion . )
speed fmax 40 MSPS
Linearity error ) E. -0.3 0.5 LSB
Differential linear error Ep —-0.1 0.1 LSB
Full scale output voltage | Ves | o : 1.85 | 1.95 | 205 | V
Full scale output current Ies ) 10 15 | mA
Offset output voltage. Vos o S . 1 mV
| Power supply current lpp 14.3MHz, at COLOR BAR DATA input| 13 145 16 [ mA
Digital = . Hlevel | Iy ~ i 5 uA
input current L level I -5 uA
Accuracy guaranteed Voc 05 20 21 v
range of output voltage
Set up time ts 5 ns
Hold time ty 10 ns
Propagation delay time tep 10 ns
Glitch energy GE Royr =750 30 pV-s
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Maximum conversion speed test circuit
(LsB)DO

CLK
40MHz
SQUARE

6bit
COUNTER
with
LATCH

WAVE

DC characteristics test circuit

0SCILLOSCOPE

CONTROLLER

CLK
40MHz
SQUARE
WAVE

Propagation delay time test circuit

CLK
10MHz
SQUARE
WAVE

FREQUENCY
DEMULTIPLIER

l

Set up hold time and glitch energy test circuit

CLK
TMHz
SQUARE
WAVE

8bit
COUNTER
with
LATCH

I

DELAY
CONTROLLER

CELAY

CONTROLLER

- DVM

} 0SC 1 LLOSCOPE

—] 0SCILLOSCOPE
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Operation - T b Tee ! !
Timing Chart : : o | I : i
. A “ . |
toean [ |
CLK
. >, |
I ' | . !
1 - ] I
I ts qthl C 1 s g thl I ts | thl

DATA

0/A0UT

Application Circuit

6bit
DIGITAL

INPUT D/A oUT

1/0 Chart (when full scale output voltage at 2.00V)

Input code Output voltage
MSB LSB ; '
111111 2.0V
100000 1.0V
000000 ov
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Notes on Operation
® How to select the output resistance
The CXD1170M is a D/A converter of the current output type. To obtain the output voltage connect the
resistance to 10 pin. For specifications we have:
Output full scale voltage Vgs=0.5 to 2.0 [V]
Output full scale current 1zs=0 to 15 [mA]
Calculate the output resistance value from the relation of Vos=Izs X R. Also, 16 times resistance of the
output resistance is connected to reference current pin Izgr. In some cases, however, this turns out to be
a value that does not actually exist. In such a case a value close to it can be used as a substitute. Here
please note that Vg becomes Ves=Vger X 16R/R’. R is the resistance connected to 10 while R” is connected
to Iggr. Increasing the resistance value can curb power consumption. On the other hand glitch energy and
data settling time will inversely increase. Set the most suitable value according to the desired application.

® Phase relation between data and clock
To obtain the expected performance as a D/A converter, it is necessary to set properly the phase relation
between data and clock applied from the exterior. Be sure to satisfy the provisions of the set up time (ts)
and hold time (th) as stipulated in the Electrical Characteristics. :

® Vpp, Vss
To reduce noise effects separate analog and digital systems in the device periphery. For Vpp pins, both
digital and analog, bypass respective GNDs by using a ceramic capacitor of about 0.1xF, as close as
possible to the pin.

® Latch up
AVp, and DV have to be common at the PCB power supply source. This is to prevent latch up due to
voltage difference between AV, and DVpp pins when power supply is turned ON.

- 291 -




SONYs ‘ k CXD1170M

Output full scale voltage vs. Reference voltage Output resistance vs. Glitch energy
200 -

2.0 ,/,

fa)
S
Nt
&
" ?
o >
s K
- >
o
> 2
) . 2 100
8 o0 o
g 1.0, ; — = .
= h=
E] [ A Y =
= Vpp=5.0V ) ©
a R =2000 - /
£ 16R =3.3
o Ta =25C
- -
1.0 2.0 ) . 100 200
Reference voltage Vggr (V) Output resistance (Q).-

Output full scale voltage vs. Ambient temperature

P
<
© 2.0 - ;
w
® _—-—-ﬂ,_..—-— |
=
[=]
>
Q@
«
Q
v o9
2 Vpp =5.0V
p Veer =2.0V
a R =2000
5 16R =3.3k0
o = Ta =25¢C
T !
o]
-25 0 25 50 75

Ambient temperature (°C)
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Package Outline Unit: mm

24pin SOP (Plastic) 300mil 0.3g

1508 185%81s
24 13
fAARAARRRAE | -TEE]
§§ p 0.4%88s
o b
O | I~
“J
HEHHHHEHEE
1 12 5
0.45*% 1127 02! 8bsl_ %
)

[ ] SONY NAME| SOP-24P-L01
mininininininli]
[iniminin E1AJ_NAME|*S0P024-P-0300-A

JEDEC CODE
Bl z0121@)
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8-bit 40 MSPS High Speed D/A Converter

Description

The CXD1171M is an 8-bit 40MHz high speed D/
A converter. The adoption of a current output system
reduces power consumption to 80mW (2000 load at
2Vp-p output).

This IC is suitable for digital TV and graphic dis-
play applications. :

Features

® Resolution 8-bit

® Max. conversion speed 40MSPS

® Non linearity error within £0.25LSB

® Low glitch noise

® TTL CMOS compatible input

® +5V single power supply

e Low power consumption 80mW (200Q load at
2Vp-p output)

Block Diagram and Pin Configuration

24pin SOP (Plastic)

Structure
Silicon gate

Function

CMOS IC

8-bit 40MHz D/A converter

(Lse)oo (1 29 OVw
01 (2 @3 OV
02 (3 @2 AV
03 (a DECODER |— | aLses

LATCHES CURRENT
4 (5 CELLS
0 6MSB 'S
CURRENT
5 (6 AV
0t ——J_' CELLS (9 ave
06 (7 DECODER (18 AV
D7 (8 —
BLK (o (1©) VREF
CURRENT CELLS [~
DVs (19 (FOR_FULL SCALE) | 1) IREF
BIAS VOLTAGE
ve Q! GENERATOR 19 Avs
CLOCK
cLk GENERATOR (13 ovs

E89X38-HP
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Absolute Maximum Ratings (Ta=25°C)

e Supply voltage Voo 7 \
® |Input voltage Vin Vpp to Vg v
¢ Qutput voltage Nowr Oto 15 mA

® Storage temperature Tsts —55t0 +150 °C

Recommended Operating Conditions

o Supply voltage AVpp, AVss 47510525  V

DVpp, DVgs 475 t0 5.25 v

® Reference input voltage VRer 0.5t0 2.0 v
o Clock pulse width Tewr 12.5 (Min) ns

. Towo 12.5 (Min) ns

® Operating temperature Toor —20to +75 °C

Pin Description and 1/0 Pins Equivalent Circuit

No. Symbol Equivalent circuit Description
DVoo
® 1
1to8 |DOto D7 2 Digital input
®
DVss
Blanking pin
9 BLK No signatl at ““H’’ (Output 0V)
Output condition at “L”
DVoo ‘Dgf ‘ . . o
11 VB ‘ ' Connect a capacitor of about 0.14F
DVss
DVoo
12 CLK Clock pin ' _ ) ‘ .
: Moreover all input pins are TTL-CMOS compatible
DVss T
10,13 | DVg Digital GND
14 AVgs Analog GND
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No. Symbol Equivalent circuit . Description
Connect a resistance 16 times “16R" thét of output
15 IREF : pr - .
resistance value “R :
16 Vier Set full scale output value
17 VG Connect a capacitor of about 0.1x4F
AVss - - . E
18, 19, 22 AVpp Analog Vpp
: Current out"p‘ut pin :
20 10 Voltage output can be obtained by connecting a resis-
tance
21 ) Inverted current output pin
Normally dropped to analog GND
23,24 DVpp Digital Vpp

Electrical Characteristics

(fex =40MHz, Vpp =5V, Royr =200, Vrer=2.0V, Ta=25C)

Item Symbol | - Test conditions Min. | Typ. |/Max. | Unit
Resolution n ‘ : 8 bit
sMpa;;znum conversion fuunx 40 MSPS
Linearity error E, -0.5 1.3 | LSB
Ditferential linear error Ep —-0.25 0.25.| LSB
Full scale output voltage. Vgs 1.9 2.0 2.1 \
Full scale output current les 10 15 mA
Offset output voltage Vos R : : 1 mV
Power supply current Ipp - | 14.3MHz, at COLOR BAR DATA input| 13 | 145 | 16 | mA
Digital Hlevel | . Iy T - -5 A
input current L level I -5 uA
05 | 20 | 21 v
Set up time ts 5 ns
Hold time ty 10 ns
Propagation delay time tep 10 ns
Glitch energy GE | Rour=750Q 30 pV-s
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Maximum conversion speed test circuit
(LSB)DO

CLK
40MHz
SQUARE
WAVE

8bit
COUNTER
with
LATCH

DC characteristics test circuit

0SCILLOSCOPE

CONTROLLER

CLK
40MHZ
SQUARE
WAVE

Propagation delay time test circuit

CLK
10MH 2z
SQUARE
WAVE

FREQUENCY
DEMULTIPLIER

[

OVM

1 0SCILLOSCOPE

8bit
COUNTER
with
LATCH AVoo 75 —
I =
DELAY 1K
CONTROLLER
AVss
cLK
IMHz DELAY
SQUARE CONTROLLER b2k
WAVE

—4 0SCILLOSCOPE
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Operation T T :
1
|

Timing Chart ) i | I

D/AOUT

Application Circuit

8bit
DIGITAL
TINPUT

1/0 Chart (when'full scale output volta>g_ie at 2.00V)

Input code - - Output voltage
MSB LSB
11111111 C 2.0V
10000000 1.0v
00000000 ov
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Notes on Operation
e How to select the output resistance
The CXD1171M is a D/A converter of the current output type. To obtain the output voltage connect the
resistance to 10 pin. For specifications we have ;
Output full scale voltage Vgs=0.5 to 2.0 [V]
Output full scale current 1z5=0 to 15 [mA]
Calculate the output resistance value from the relation of Vps=Igs XR. Also, 16 times resistance of the
output resistance is connected to reference current pin lzzr. In some cases, however, this turns out to be a
value that does not actually exist. In such a case a value close to it can be used as a substitute. Here please
note that V5 becomes Ves=Vgr X 16R/R". R is the resistance connected to 10 while R’ is connected to Ixgp.
Increasing the resistance value can curb power consumption. On the other hand glitch energy and data
settling time will inversely increase. Set the most suitable value according to the desired application.

® Phase relation between data and clock
To obtain the expected performance as a D/A converter, it is necessary to set properly the phase relation
between data and clock applied from the exterior. Be sure to satisfy the provisions of the set up time (ts)
and hold time (th) as stipulated in the Electrical Characteristics. ’ )

® Vpp, Vss . :
To reduce noise effects separate analog and digital systems in the device periphery. For Vy pins, both digital
and analog, bypass respective GNDs by using a ceramic capacitor of about 0.1uF, as close as possible to
the pin.

e Latch up
AVpp and DV, have to be common at the PCB power supply source. This is to prevent latch up due to
voltage difference between AV, and DV, pins when power supply is turned ON.
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Output full scale voltage vs. Reference voltage Output resistance vs. Glitch energy
200 —

s
N
2 .
> 2.0 ?
[} >
0 2
= >
S.. @

e . \g‘ 100 -
©
Q 1.0 - -
w / ( 2
= d = : .
=] = .
- ‘ Vpp=5.0V |- S
5 R =2000 pd
£ 16R =3.3k
=3 Ta =25C
o _ ° L

) 1.0 2.0 ) 100 200
Reference voltage Vger (V) ‘Output resistance (Q)

Output full scale voltage vs. Ambient temperature
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® 2.0
)
X L__,_/___,.,._-
= —
°©
.3
2
[\
(8]
72
= 1.9
2
Vpp =5.0V
5 Veer =2.0V
o R =2000
3 =
16R =3.3kQ
o o Ta =25C
o 1
-25 0 25 50 75

Ambient temperature (‘C)

- 300 -



SONYs

CXD1171M

Package Oﬁtline Unit: mfn

24pin SOP (Plastic) 300mil 0.3g

150%8% 18581s
BAEAARHAAHARAA — f- ',:0'15 "
5| s 01183
1w o
Y e
O [
HEHHHHEHEH , ] -
1 12 ”g
0.45%01 1127 0.2:86s|_ %
. =4
[ | . [SONY NAME] SOP-24P-L01
Ean; EIAJ NAME [*SOP024-P-0300-A
v JEDEC CODE
Bl 201218
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8-bit AOMSPS YC»2-ChanneI D/A Converter

Description :

The CXD1177Q is an 8-bit high-speed D/A converte " 32 pin QFP (Plastic)
for video band use. It has an input/output equivalent to 2
channels of Y and C. It is suitable for use of digital TV,
graphic display, and others. ‘

® Resolution 8-bit

o Maximum conversion speed 40MSPS

® YC 2-channel input/output g

o Differential linearity error +£0.3LSB

e Low power consumption 160mwW
(200 load at 2Vp-p output) Structure

o Single 5V power supply - o Silicon gate CMOS IC

o Low glitch noise ‘ '

S Absolute Maximum Ratings (Ta=25°C)
Recommended Operating Conditions ~  ® Supply voltage Voo 7 v

© Supply voltage AVoo,AVss 47510525 vV © Inputvoltage VIN  VootoVss V
DVoo, DVss 4.75t0525 @V ® Output current loutr Oto15 mA
o Reference input voltage VREF 0.5t020 \ (Every each channel)
o Clock pulse width Tpwi 12.5 (Min.) ns o Storagetemperature  Tstg -55t0o+150 °C
: Tpwe 12.5 (Min.) ns
e Operating temperature  Topr -20to+75

Block Diagram

wsevo( —e{ 2LsE'S
CURRENT
n(2 |—e{ "CELLS
v2(3 i
Y34 OECODER
LATCHES RREAT
va 3 CELLS  jed
vs(e
v6 (7)~—{DECODER e [
cLocK H
124G GENERATOR
—
wseico (o W T
CURRENT
c1 (o ] “CELLS
c2(ir
c3(te - OECOC
varcres| " of RRENT
ca (13 ceELLs ol
cs(le
€6 (15)—{DECODER Pret — £
cLock |
c7(is GENERATOR
CURRENT CELLS
oLk (7 I(ron FuLL scn.:).f
CEQe B1AS BOLTAGE
“GENERATOR
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SONY

CXc 77C

Pin Configuration

Pin Description and 1/O Pins Equivalent Circuit

Pin No. Symbol Equivalent circuit Description
1to8 YOto Y7 Dvoo
6 Digitat input
9to 16 CO0to C7 DVss
ovoo .
Blanking pin.
17 BLK - No signal at “H” (Output 0V).
: Output condition at “L".
DVss
Dvoo
DVoo
22 VB g é l Connect a capacitor of about 0.1 uF.
Dvss
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SONY

Pin No. Symbol Equivalent circuit Description

19 YCK pOvoo
Clock pin.
Moreover all input pins are
TTL-CMOS compatible.

20 CCK

21 DVss Digital GND

23 AVss Analog GND

. Chip enable pin.

18 CE No signal (Output 0V) at “H" and
minimizes power consumption.

24 IRer Connect a resistance 16 times “16R"
that of output resistance value “R".

25 VREF Set full scale output value.

30 VG Connect a capacitor of about 0.1 uF.

K} AVop Analog VoD
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CXD1177G

Pin No. Symbol Equivalent circuit Description
27 CO
Current output pin. Voltage output
can be obtained by connecting a
resistance.
29 YO
26 co
26
Inverted current output pin.
@ Normally dropped to analog GND.
28 Yo Avss
32 DVoo Digital Voo
Electrical Characteristics (fck=40MHz, Voo=5V, Rout=200Q, Vref=2.0V, Ta=25"C)
Item Symbol Test conditions Min. | Typ. | Max. | Unit
Resolution n 8 bit
Maximum conversion speed | fmax 40 MSPS
Linearity error EL -25 25 | LsSB
Differential linearity error Eo -03 03 | LSB
Full scale output voltage Vrs 1.9 20 22 \'
Full scale output ratio Fsr 0 1.5 3 %
Full scale output current Irs 10 15 mA
Offset output voltage Vos 1 mv
Power supply current Ioo 14.3MHz, at COLOR BAR DATA input 32 mA
Digital input | H level I 5 | WA
current L level I -5 HA
Accuracy guaranteed range
of output voltage Voc 0.5 20 22 "
Set up time ts 5 ns
Hold time tH 10 ns
Propagation delay time tro 10 ns
Glitch energy GE Rour=75Q 30 pV-s
Crosstalk | CT 1MHz Sin WAVE OUTPUT 57 | dB
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Description of Operation
Timing Chart

I
PO

.

%%

1/0 Chart (When full scale output voltage at 2.00V)

~ Input code Output voltage
MSB LS8 .
11111111 20V
10000000 10V
00000000

Application circuit

» v ing

Ll

Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for
any problems arising out of the use of thesa circuits or for any infringement of third party patent and other right due to same.
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SONY ’ CXD11T7Q

Maximum conversion velocity test circuit

OSCILLOSCOPE

CLK
40 MHZ
SQUARE

WAVE

= avss

Set up hold time

Glitch energy Test circuit

8bit
COUNTER
with
LATCH

T

DELAY
ICONTROLLER|.

OSCILLOSCOPE

e DELAY
SQUARE [CONTROLLER
WAVE

= AVSS

Crosstalk test circuit

DIGITAL
WAVEFORM v SPECTRUM
GENERATOR ANALIZER
CLK
40 MH
SQUARE
WAVE
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DC characteristics test circuit

CONTROLLER 3
OVM
-3
3
.
? AvOD
& 1k
CLK
40 MM
SQUARE 'S
WAVE
F AVSS
Propagation delay time test circuit
FREQUENCY
DEMUL.TIPUER OSCILLOSCOPEI

avoo
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SONY cX01177Q

Notes on Operation
o How to select the output resistance
The CXD1177Q is a_D/A converter of the current output type To obtain the output voltage connect the
resistance to 10 pin (Y0, C0). For specifications we have;
Output full scale voltage Vrs=0.510 2.0 [V]
Output full scale current Irs=0to 15 [mA]
Calculate the output resistance value from the relation of Vrs=Irs X R. Also, 16 times resistance of the output
resistance is connected to reference current pin Irer. In some cases, however, this turns out to be a value that
does not actually exist. In such a case a value close to it can be used as a substitute. Here please note that Vrs
becomes Vrs=Vrer X 16R/R’. R is the resistance connected to 10 while R’ is connected to Irer. Increasing the
resistance value can curb power consumption. On the other hand glitch energy and data settling time will
inversely increase. Set the most suitable value according to the desired application.

® Phase relation between data and clock
To obtain the expected performance as a D/A converter, it is necessary to set properly the phase relation
between data and clock applied from the exterior. Be sure to satisfy the provisions of the set up time (ts) and
hold time (th) as stipulated in the Electrical Characteristics.

® Voo, Vss
To reduce noise effects separate analog and digital systems in the device periphery. For Voo pins, both dlgltal
and analog, bypass respective GNDs by using a ceramic capacitor of about0.1 uF, as close as possible to the
pin.
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Example of Representative Characteristics

Output full scaie voltage vs. Reference voltage

2 20 ,/
£
?
Q 4
g 2
s 3
2 o
3 5
= 1.0 ty g
3 : I}
g Voo = 3.0V
) R =200Q
16R = 3.3kQ
Ta=25TC
1.0 2.0
Reference voltage VREF (V)
Output full scale voltage vs. Amblent temperature
s 20
< et
‘——-—‘
) —t—"] _
= )
S =
2 x
]
f: 1.9 3
a
3 Voo = 8.0V
o Vrer = 2.0V
R =200Q
> 16R = 3.3kQ
QL !
-25 o] 28 50 75

Ambient temperature (C)

200

100

60

Ele]

40

Glitch energy vs. Output resistance

Output resistance ( Q)

et
L
100 200

Crosstalk vs. Output frequency

100K

™

Output frequency (Hz)

10M
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SONY ' CXD1177Q

Package Outline Unit : mm

32pin QFP (Plastic) 0.2g

09.0 ¥02
ek s gyl oLs ]
24 17
HHEHAHRARR -
25 6 I}
] = =
o mam] ~
[mamm mam| E; g
] mam) I
mam mam) )
= =R
o B |H,
TRTTETEE
1! !o.s 03838 || e=rars 0.127:83s 2
LI PON

SONY NAME| QFP~32P-101
ELAJ NAME|*QFP032-P-0707-A
JEDEC CODE :
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SONY | ~ CXD1178Q |

8-bit A0MSPS RGB 3-Channel D/A Converter

Description

The CXD1178Q is an 8-bit high-speed D/A converter 48 pin QFP (Plastic)
for video band use. it has an input/output equivalent to 3
channels of R, G and B. ltis suitable for use of digital TV,
graphic display, and others.

Features

e Resolution 8-bit

e Maximum conversion speed 40MSPS

¢ RGB 3-channel input/output

o Differential linearity error +0.3LSB

® Low power consumption 240mW
(200Q load at 2Vp-p output) Strgcture

o Single 5V power supply Silicon gate CMOS IC

® Low glitch noise

Absolute Maximum Ratings (Ta=25C)

Recommended Operating Conditions * Supply voltage Voo . 7 . V
o Supply voltage AVop, AVss 47510525 Vv ®Inputvoltage ViN- VootoVss  V
DVoo, DVss  4.75t0 5.25 Ve Output current lout Qto 15 mA
e Reference input voltage Veer . 05102.0 v (Every each channel)
o Clock pulse width Tpw1 12.5 (Min.) ns e Storage temperature Tstg -55to +150 °C
Tpwo 12.5 (Min.) ns
e Operating temperature  Topr -20to +75 °c

Block Diagram

‘Lseimo( 2050'S oveo
CURRENT
e CELLS ovoo
a2(3 .
R3S €8 cusEs ) 39 Fo
CURRENT
Ra(s Celns [l D "o
LH O ™ pt RCR
T
ne (7
: - croex ] Aveo
R7(s GENERATOR [T Avoo
wswao(s 20383 avoo
Rienr | H
619 1 CeLLs aves
ca2 1y "
38)G0
a3\ o33 X
ce(y CURRENT 9) G0
CELLS o4
63(19) = GCx
or cLocx | 63 avss
(GENERATOR
wsemo(r) Tors } Boyoves
CURRENT faie
LA CELLS oves
029
&%
83 snsws >
@ CURRENT %0
. CELLS [l
ss [
6@ L) VG
cLocK
[32° lGenERaToR ST 43) vReF
CURRENT CELLS fo
Lo (F0R FuLL SCALE: 39) 1 ner
= BIAS VOLTAGE
ce@ ‘ GEnePaTOR I[ Ve
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O

Pin Configuration

Pin Description and I/0 Pins Equivalent Circuit
Pin No. Symbol Equivalent circuit ' Description

1to8 RO to R7
Dvoo

)

9t0 16 GO to G7 Q Digital input

@

17t024 | BOtoB7 ovss

‘ Blanking pin.
25 BLK No signal at “H" (Output OV).
Output condition at “L".
Dvoo

Dvoo
32 vB Connect a capacitor of about 0.1 uF.

DVss
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SIXETaS

PinNo. | Symbol Equivalent circuit Description-
, -
\
27 " RCK
|
! Clock pin. =
28 1 GCK Moreover all input pins are
TTL-CMOS compatible.
29 BCK
30, 31 DVss Digital GND-
33 AVss -| Analog GND
o Chip enable pin. - . .
26 CE No signal (Output 0V) at “H" aid
minimizes power consumption,
35 ner Connect a resistance 16 times “16R"
that of output resistance value “R".
34 VREF Set full scale output value.
42 VG Connect a capacitor of about 0.1 uF. "
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PinNo. | Symbol Equivalent circuit Description .
43t046 | AVoo Analog Voo
37 . RO
Current output pin. Voltage output
39 * GO can be obtained by connecting a
resistance.
41 BO
36 RO
R Inverted current output pin.
38 GO Normally dropped to analog GND.
_ AVsSs
40 BO
47,48 DVoo Digital Voo
Electrical Characteristics (fcLk=40MHz, Vob=5V, Rout=200Q, Vref=2.0V, Ta=25°C)
Item Symbol Test conditions Min. | Typ. | Max. | Unit
Resolution n 8 bit
Maximum conversion speed | fmax 40 MSPS
Linearity error EL -25 25 | LSB
Differential linearity error Eo -0.3 03 | LS8
Full scale output voltage VFs 1.8 20 22 \
Full scale output ratio Fsr 0 1.5 3 %
Full scale output current IFs 10 15 mA
Offset output voltage Vos 1 mv
Power supply current loo 14.3MHz, at COLOR BAR DATA input 48 mA
Digital inpit H level I ’ 5 uA
current L level I -5 pA
Accuracy guaranteed range
of output voltage Voc 0.5 20 22 \
Set up time ts 5 ns
Hold time th 10 ns
Propagation delay time tro 10 ns
Glitch energy GE Rout=75Q 30 pV-s
Crosstalk CcT 1MHz Sin WAVE OUTPUT 57 dB
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Description of Operation
Timing Chart

' !
. 15, : 1s ts 'th
t

6/AOUT

|
|
1
i

|
|
|
!
|
l
!

1/0 Chart (When full scale output voltage at 2.00V)

Input code Output voltage
MSB LSB
11111111 2.0V
10000000 10V
00000 00 0 ov zoo;f B(Blue 1 OUT

GiGreen OUT

Application circuit

200
AVss
O RiRedIOVUT

R(Red)IN

B(BlueliN
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Maximum conversion velocity test circuit

0SCILLOSCOPE

Set up hold time
Glitch energy

Ro- 87 R0 (7
8bit ‘- s
GO~G7
4 O:#;ER o~ ?G avay = OSCILLOSCOPE
LATCH 80~87 GO Y T
17~24
avay
so(s
23 BLK 14
e avae
oty
a2 ve
Ao
ovis v6 (a2 b
27) RCK 0w |
28) 6Cx VREF (S ¥
1.2%
(29) BCK I REF (39 L
e

Crosstalk test circuit

DI1GITAL
WAVEFORM
GENERATOR SPECTRUM
ANALIZER
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DC characteristics test circuit

l

CONTROLLER

cLr
40MN:
SQUARE’

WAVE

FREQUENCY
DEMULTIPLIER

10SCILLOSCOPE

cLK
1OMM
SOUARE
WAVE
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Notes on Operation
e How to select the output resistance .
The: CXD1178Q is a: D/A-converter. of the current output type To obtaln the output voltage connect the
resistance to O pin (RO, GO, BO). For specifications we have;
Output full scale voltage Vrs=0.5t0 2.0 [V]
Output full scale current IFs=0 to 15 [mA]
Calculate the output resistance value from the relation of Vrs=Irs X R. Also, 16 times resistance of the output
resistance is connected to reference current pin Irer. In some cases, however, this turns out to be a value that
does not actually exist. In such a case a value close to it can be used as a substitute. Here please note that Vs
becomes Vrs=Vrer X 16R/R’. R is the resistance connected to IO while R’ is connected to Irer. Increasing the
resistance value can curb power consumption. On the other hand glitch energy and data settling time will
inversely increase. Set the most suitable value according to the desired application.

Phase relation between data and clock

To obtain the expected performance as a D/A converter, it is necessary to-set properly the phase relation
between data and clock applied from the exterior. Be sure to satisfy the provisions of the set up time (ts) and
hold time (th) as stipulated in the Electrical Characteristics.

e Voo, Vss
To reduce noise effects separate analog and digital systems in.the device periphery. For Voo :pins, both digital
" and analog, bypass respective GNDs by using a ceramic capacitor of about 0.1 uF, as close as possible to the
pin.

M0
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Example of Representative Characteristics

~ Output full scale voltage vs. Reference voltage Glitch energy vs. Output resistance .
- - 200 :
s 20 /
- 7
> T
o 5
g 2
3 >
° . 3 100 [
3 1.0 g . .
3 o o,
g Voo = 3.0V
<] R =2CCQ
18R =33¢Q
‘Ta=25C
10 20 B o 100 = 200
T, e i . oL .. . - o
Reterence voltage VRer (V) ' Output resistance ( Q)"
'0uzput full scale voltage vs. Amblent temperature L -~ Crosstalk vs. ‘»Oupbut ﬁ'equent:\}
60
s 20
= -——’——
: g
> -~
2 3 50
8 3 \
§ 1.9 S
2
35 Vee = 5.0V Vaz = 3.0V
o Vrer = 2.0V 0 Vaze =20V _|
L R = 200Q R = 200Q
- 18R = 3.3kQ 16R = 3.3kQ
QT 1 1
-25 o] 25 50 75 100K M 10M
Ambient temperature (C) Output frequency (Hz)
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Package Outline Unit: mm

48pin GFP (Plastic) 0.7g
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D/A Converter for Industries Instruments

Part Number Bit Speed (MSPS) Pp (mW) Functions Page
CX20201A-1/-2/-3 10/9/8 160 420 ECL Input, | Channel 325-337
CX20202A-1/-2/-3 10/9/8 160 420 ECL Input, | Channel 325-337
CXA1156AQ 8 » 400 1300 ECL Input, 3 Channel 338-344
CXA1236Q 8 500 930 ECL Input, 1 Channel 355-371
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——— — CX20201A-1/-2/-3
SONY.  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 28pin SOP(Plastic) 28pin DIP(Plastic)
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 ~® Low glitch energy 15 pVsec
CX20201A-3/CX20202A-3 8-bit o Low power Consumpﬁon 420 mW
Features * I:}c;gnsc_)izyenti:gut pabilit
' -
* High speed 160 MHz + Anslog multipying function
e High accuracy 10 bit alog plying tu
({CX20201A-1/ Structure
CX20202A-1) Bipolar silicon monolithic IC.

Block Diagram and Pin Configuration (Top View)

AGND2  Vrer AVEE NC NC NC NC NC ouTt NC  AGND: DGND  INV DVee

INV
- buffer

L=

+T-{-F-1-F-F-F-{-F--F-

!
‘ Data latching circuit

—

buffer

——] Upper 4-bit decoder Clock

EB9667A0X-HP
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SONY

CX20201A-1 [-2/‘3, CX2Q202A71/—2/-3

Absolute Méximum Ratings (Ta = 256°C)

e Supply voltage

¢ Digital input voltage -

e Reference input
voltage

e Analog output current loUT
e Operating temperature Tope
e Storage temperature: Tstg

¢ Allowable power
dissipation

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

-7V
+0.3 to VEe \
+0.3 to VEE

20 mA
—20to 4+ 75 °C

—55t0 +150 °C

Recommended Operating Conditions

e Supply voitage

¢ Digital input voltage

e Reference input
voltage

® Load resistance

e Output voltage

AVEE, DVEE
AVEE-DVEE

-870 mw

1430 mwW
—-4.75 to —5.45
—0.05 to +0.05:
-1.0 to =07
-19 to -16

VEE+0.5 to
VEE+1.4

above 75
0.8 to 1.2

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

Pin Description

No. Symbol Equivalent circuit Description
DGND
1 MSB @-
2 D2
3 D3 y 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 #
8 D8
9 D9
10 LSB =
1 .
12 NC Non-connection
DGND
® s =
iz JE
Oy
13 CLK @ " 4 Pins for clock inputs.
14 CLK + 4
22
®DVEE
15 DVee Power supply pin for digital circuit.
@ DGND
L
que invert input pin which inverts the relation-
16 INV ship between the binary code of digital data
x and D/A output voltage level.
@ Dvee
17 DGND Grounding pin for digital circuit.
Grounding pin directly connected to the R-2R
18 AGND 1 output resistor circuit network in the IC.
Grounding for analog circuit system.
19 NC Non-connection

— 97 _
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CX20201A-1/-2/-3,CX20202A-1/-2/-3

No. Symbol Equivalent circuit Description
AGND 1
20 ouT. {D/A analog output.
AVEE
21
22
23 NC Non-connection
24
25
26 AVEE Power supply pin for analog circuit.
Bias pin which controls D/A output range. The
27 VREF output scale is set by the potential difference
between VREF and AVEE.
Grounding pin for analog circuit system other
28 AGNDs than the R-2R output resistor circuit network
' ’ in the IC o

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

o  VoFs) = =1V
CX20201A-1/CX20202A-1
ltem Symbol Min. Typ. Max. Unit
Resolution RES 10 bit
:?r:g:r’ﬁ;‘t;'mr ELD 172 +1/2 LSB
Linearity error ELI 0.1 +0.1 % of FS
- Settling time s ’ 52 ns
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SONY CX20201A-1/-2/-3,CX20202A-1/-2/-3

CX20201A-2/CX20202A-2

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

CX20201A-3/CX20202A-3

ltem Symbol Min. Typ. Max. Unit
Resolution RES 8 | bit
Differential :
linearity error ELD -1/2 +1/2 LSB
Linearity error ELI -0.2 +0.2 % of FS
Settling time ts 4.3 ns

Electrical Characteristics (2) Ta = 25°C, AVEE = DVEE = —5.2V, AGND = DGND = 0V, RL = 9,

VOFS) = —~ 1V

Item Symbo!l | Measuring condition*1 | Min. | Typ. Max. Unit
Power supply CX20201A | —60 | —75 —-90 mA
current CX20202A EE —65 | —82 | —100
Data input current i Vi = —0.89V 0.1 1.5 6.0 uA
(for upper 4 bits) 1w Vi, = —1.75V 0.1 1.5 6.0 uA
Data input current licy Vig = —0.89V 0.1 0.75 3.0 uA
(for lower 6 bits) iy Vi = —1.75V 0 0.75 3.0 A
Clock input current lcikn Vg = —0.89V 2 23 70 uA
Invert input current liwva Vg = —0.89V 0.1 1.5 6.0 uA
Reference input current lReF Vigr = —4.58V -3 —-0.4 | —01 uA
Output resistance Ro lo=—1mA 52 65 78 Q
Maximum conversion rate fc R, = 75Q 160 MSPS
dO::ipaLgo\;oltage full-scale Vors) | Vier = —4.58V 090 | 1.00 | 1.10 v
Set-up time tsu 5.0 ns
Hold time tha 1.0 ns

*1 See Figs. 3to 5.
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CX20201A-1/-2/-3,CX20202A-1/-2/-3

Data for Typical Application

Ta = 25°C, AVEE = DVEE = — 5.2V, AGND = DGND = 0V, RL = 9, VOfS) = —1V

Item Symbol Measuring condition Typ. Unit
R, = 10kQ -7
Output volt z ffset EZS \Y
utput voltage zero offse R, = 750 3 m
Output voltage full-scale Ry 2 10kQ —140 . .
temperature coefficient Ters) R, = 750 580 ppm/°CV
Output voltage zero offset > .
temperature coefficient Teas) R = 10ka 16 #VIC
Glitch energy GE Digital ramp 15 pVsec
Rise time t, 1.5 ns
Fall time ts R, =750 1.5 ns
Propagation delay ta 3.8 ns
. S R, = 75Q,

Band width for muitiplying BWyuL —3dB 14 MHz

Timing Chart

D/A OUT

-1V

90% N

50%

10%

Fig. 1

N+1
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SONY CX20201A-1/-2/-3,CX20202A-1/-2/-3

Input Coding Table

Output code (V)
Input code
INV =1 INV =0
000-+00 0] -1
011 =11
-~05 N -05
100 = 00
11111 -1 0

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

; . Switch condition - Test
Test item Symbol — >
s1]s2[s3]s4]s5]s6]s7]s8]s9]st0[s11s12]s13]s14]s15]s16]S17[S18]s19]S20]S21 point
Current . . .
consumption lee (b|b|b[b|blb biblb|b|b|bibib[balblbblb|b I
a|b|b|b
Data input b bl b
current for upper | Inyy ot bib|b(b!/blblalblbib|bib|blb|[b|blb 12
4 bits (H level) blbj|a|b
b{b|bla
alb|b|[b
'c)frtri::pf?nowerI,L(U)babbbbbbbbbbbbbbbbbbb 12
4 bits (L levet) b/bla|b -
blb|bla 1
alb/blb|b|b \
Data nout bla|blb|bl|b]|
ata inpu . ]
current for upper b|(bja|b|blb
6 bits (H level) IXH(L)bbbbbbbabbabbbbbbbbbb 12
b|/b|b|bja b
bibi{b|bib|a
1 lalbibibiblb
“"blalb|blb|b
Data input b(bja|b|b|b
current for lower | I (bbb |b — b|ib|b|bib|b|b|b|b bib 12
6 bits (L level) b bibja|b|b
, bl/blb|blalb
b/b|blb|b|a
Clock tnput e | ok | bbb b b b|b b |b (b blalblblalb|biblb/blb 13
Clock-bar input
ok Rtiput | Tekw bbb |b|b|b|b|bib|blblblaja|bib|bibib|blb 14
et R Teven) | T b |b[b /bbb b b|b|b b|b|b|b|b|bjalalbbb Is
Referecnce input
eurrent P Iner |D|{b|b|b|b|b|bib|b|b|b|b|b|b|b|b|b|b|b|b|a 16
Output resistance | Rg | b b|b b {b{b|b|b b b|b(b|blb|blblb|blalalb| | W1
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Electrical Characteristics Test Circuit
Test Circuit for Current Consumption, Input Current and Output Resistance

[=]
[ 3
)
< o
—0
—z
5
o
<
CX20201A/CX20202A

; ;]; i Fig. 2
Test Circuit for Dufferentlal Linearity Error and Linearity Error
" Linearity errors are measured as follows.

! .28 ,7:‘7‘ ) S1 S2 S3 59 sl10 D/ A out
s2 2 b — %2 10k : 0 0 0 0 0 Vo. ..,
- ) 0 0 0 [ O
§ (3 29 ) :
eorTorov ) 000 0 o 10 Va
—O sa " 58 = 5.2V L : :
» Lol 1 e 11 Viozs
o 55 o 64 . )
L o s S ‘Linearity error  Differential linearity error
10 bit U § 3 B Vﬂ B
Data s7 Q .
: W3 3 22 Vi Vi = Vo
~
o sg 5 < 53 Va V2 —
1) )
o L g ) D/A OUT . g Ve Vi—Vs
& Vs Vs — Vy
25969 © 19 (% . Vie Vie —Vis
- ‘ 5 o o : Viz : Vaz — Vs
{ Vea Ves — Ve3a
12 : 7 Vizs Vizs —Viar
i3 e Co Vise . Viez = Visi
1.3V I 52V } L. .
Csnote T s ; ’ Veso Vaso“vsss
Cuk : ) ‘ .
. Viozs
* Adjust so that the full scale of DC voltage at Pin 20 . Errors at individual measurement ponnts are calculated
becomes 1.023v, that is, to satusfy Vo — V1023 =1 023v according to the following definition.
" Fig. 3 (V1023 — V0)/1023 = VoiFs)/1023 = 1 LSB.
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Maximum conversion rate

Rise time
Fall time
Test circuits for { Propagation delay
Set-up time
1/6 HD100151 Hold time
/ Settling time
82
82 DL: delay line (ELMEC VDS1110)
0 Q Capacitors are 0.047 uF ceramic chip capacitors
unless otherwise specified.
131 9 131
| 77
s8 28
B B —A 1) M
52V CLKF 52V x 25
-~ 3 26 >
teG. . FT=-—- < &
4 8 25 -52v
5 ~N 24,
o
6 ~N 23,
x
7 C\) 22
8 g 21 (C 10 s00
9 ~  ouT (29 -3 =
0)LsB & 19 1003 to scope
11 ()S 18,
12 17, v
13) CLK 16
14) CLK 15,
1312 1313 S -5.2v
-13V
Measuring Settling Time -savo  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 = VoiFs) (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 VOIS
which results in the following:
ts = 7.607 for 10-bit, .
ts = 6.937 for 9-bit, and Fig. 5
ts = 6.2471 for 8-bit
Rise time (tr) and fall time (tf) are defined as the

time interval to slew from 10% to 90% of full
scale voltage (VOFS)):

V = 0.1 VOFs)

V = 0.8 VoFs)
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 = 2.844r for 8-bit
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Test Circuit for Multiplying Band Width _1 Adjust 5o that the voltage at point B

1ok becomes — 1V with no AC input.

VWV

O.1pF
— osc

to scope

CX20201A/CX20202A

CLK
CLK

b4

AGND D GND

/N

waveform at point A \/ VeeE+0.62V
. Leeiee e VEE+0.31V

T
1Vp-p @ IMHz
waveform at point B \/ i_w

Fig. 6
Typical Application Circuit \ /S J,-
msB 2.7K3
W—4~-2.7V
2K ¢
. 4
2K
<« r
Digital o I TLA3ICP
9ita o =1
Data N 1uF
(ECL Level) Q I
> +5.2v
o
~
2 A GND D GND
@] 750 Coaxiat Cable
N
S -
LsB N1
K dgh ©
823 3
cLK szl &—\__!‘! "
(ECL Level) Y
J 4
-13v 113 :;131 Y
L i Yy

1pF \
b Capacitors are 0.047 uF ceramic chip

v Fig. 7 capacitors unless otherwise specified.
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Notes on Applications

(1) Setting of full-scale output voltage

2

(3

(4

(5

The full-scale output voltage (VO(FS) 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 resuit in a deviation of VO(FS). This influence
can be avoided by using a stabilization circuit as shown in Fig. 7 to allow stable full-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 VOFS) is direct proportion to the voltage
across these two terminals.

o-s2v 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 followmg 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 1/0 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 47 uF positioned as close as to terminals of the IC.

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

Load resistance and temperature coefficient

Temperature coefficient of the full-scale output voltage and zero offset voltage 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 at 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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Fuli-scale Output Voltage vs.

Vo(rs) Ratio vs. (VREF-VEE) Ambient Temperature
= 25° = — typ.
20 Ta = 25°C, VEE = —5.2V 105 (typ.)
3 i
— 3
Z E
Y [
g Linear Area - ‘—1 '%A
] L Rez1ke N 29
2 s ~ 0 ™~
S e O .
% ‘o /] 1L ko ||100 ™~ Ry 2 10k Q
o " B O ol
e LT R.=75Q ; % Ny T
~ ge
— w
3 53
z 23 R0 | N
A 8‘\’ N
2 il
& =
S 23
o 0,95
05 10 1.5 -20 o] 20 40 60 80
VREF-VEE (V) Ta-Ambient temperature [°C]
Fig. 9 Fig. 10

Outbut Characteristics vs. i
Multiplying Input Signal Frequency Glitch Energy vs.Case Temperature

gain (dB) (Full Scale—1023mV)

o phase (deg)
AN 10.0 J,— V/
L 0 — fcLxk=100MHz /
i \ o
™ \ —_ >
— ~\ 87 \58.0
) ~ kst
-‘2710 N -90 2 E’eo /‘
3 : 22
’ i P S o
s -180 ¢ //
o 2.0
_20 il i :
10k 100 k 1M 10M 100M
-50 [ 50 100

fMUL-Multiplying input signal frequency (Hz) ‘
Tc-Case Temperature (C)

Fig. 11
g Fig. 12
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Package Outline Unit : mm

CX20201A 28pin SOP(Plastic) 375mil 0.6g
1883 238
28 15
ARRRAARAAAAAAREA /\
ol S 01835
o | 3
o
TEVUEUUFEUNEE, =
1
0a5%01 || 27 015 "0bs|
[ ] [Sony Nawe] soP-28P-LO2
E1AJ_NAME|¥S0P028-P-0375-8
JEDEC CODE
CX20202A 28pin DIP(Plastic) 600mil 4.2g
2
37818 "o
£
o
28 ) 15
OoonoaononQoonQann
<|$9 0°-15°
§'g
wn m
Z133
35
w0l o
O I

SONY NAME{ DIP-28P-03

EIAJ NAME *D1P028-P-0600-C
JEDEC CODE
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8-bit 400MSPS Triple VIDEO D/A Converter

Description

The CXA1156AQ is an 8-bit high-speed D/A converter

with input/output of 3 channels for RGB.
This

400MSPS, and is suitable for signal

IC achieves maximum conversion rate of
processing

applications requiring high speed and resolution such as
high resolution monitors and high definition video

systems.

Features

¢ High speed: 400MSPS

# High resolution: 8-bit RGB

o Low power consumption: 1.3W (at Vee=—4.5V)
e Video control inputs: Sync, Blank, Overlay

e ECL 100K and 10K compatible inputs

e 25Q | 37.5Q load driving capability

o Differential current output

o RS-343A compatible output

Block Diagram/Pin Configuration

R6

0 vEEQ) LATCH (1)

2} 4

DECODER | 51 o1 |DECODER| 34 4{ {DECOOER
5} T3 I

A vee(

RT

-9 6o

G

0 GND

-

LATCH {2) LATCH (2) LATCH (2)

A VEEQ® 244 1) 244 15 3]« 18

FS ADRST (3,

DAC(B) DACIR) DACIG)

NC (s

AN (S

OVERLAY (&

G
&

]

101813
IO
10(R) (&
R
10(6):
13
SYNC
ax@@
671
[

£

CLK BUFF 1

0 GND

@) A GND

G2

16

44 pin QFP (Ceramic)

Function
8-bit 400MSPS triple video D/A converter

Structure
Bipolar silicon monolithic IC

SETUP €N
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Absolute Maximum Ratings (Ta=25°C)

e Supply voltage
® Input voltage (digital)

(FS. ADJ. pin)
¢ Input current (FS. ADJ. pin)
o Output voltage
® Output current
® Storage temperature
® Allowable power dissipation

Operating Conditions
® Supply voltage

® Digital input voltage
¢ Reference current
® Load resistance

e Output voltage

o CLK pulse width

o Operating temperature

AVEeE, DVee
Vi

VRer

IRer

Vo

lo

Tstg

Po

AVee, DVEe
AVee-DVEee
ViH

Vi

IRer

Ru

Vo (FS.)
tpw1

tpwo

Tc

-7 to +0.5
DVee to +0.5
AVEee to +0.5

20
-20 to +2.0
50
—65 to +150
1.3

-48 to -4.2
-0.05 to +0.05
-1.05 to —0.7
-19 to -1.49

05 to 1.9
25 to 37.5
08 to 1.2
1.2 (Min))
1.2 (Min.)
-20 to 70

m.

> <P <KL

e}

<OP<c<<<

ns
ns
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Maximum Allowable Power Dissipation vs. Ambient Temperature

--------- With fin 2290C (%) N
With fin 2285C (*) } When mounted on a board (**)

Without fin ‘

“When not mounted

Vi
Vs

o \ .
25 50 75 100 125 150 ‘
Ambient temperature Ta  (C) L Ambient temperature Ta (°C)

al

o
25 50 75 100 - 425 150

Maximum allowable power dissipation (W)
N
Maximum allowable power dissipation (W)
S
4
7|

(a) In Still Alr (b) Alr Flow Rate 1.5m/sec

ble power dissipation (W)
o

2 \‘:

' N *  Manufactured by Thermalloy Inc.
S ** PCB area 20 x 10 X 1.6mm
1-sided glass fiber epoxy board with 30% copper foil area

[0}
25 50 75 100 125 150
Ambient temperature Ta (C)

{c) Alr Flow Rate 3.0m/sec
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Pin Description and Input/Output Equivalent Circuit

Pin No.

Symbol

Pin voltage

Equivalent circuit

Description

1
2

AVEE

—4.5V (typ.)

Analog power supply.

FS ADJUST

-1.3V (typ.)

AGND

FS ADJUST

Dvee

Controls full-scale level for the
D/A converter output.

Output current can be
adjusted by the resistor value
externally connected between
this pin and AGND.

See the section on Description
of Operation for details on how
the external resistance should
be selected.

NC

Unconnected pin..
Leave this pin open.

BLANK

ECL

(W]
T

Control input for “blank”.
Setting the input to “1” fixes
the D/A output to BLANK level
regardless of input data for
gray level. When the pin is left
open, it functions as when it is
set to “0”.

{See Input / Output Table)

OVERLAY

ECL

[

OVERLAY

AA
YW

Dver ¥

Control input for “overlay”.
Setting the input to “1”
enhances the D/A output to
level of 10% brighter than
WHITE level regardless of
input data for gray level.
When the pin is left open, it
functions as when it is set to
“0”.

(See input / Output Table)
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Pin No.

Symbol

Pin voltage

Equivalent circuit

Description

9,10
11,12

0to-1071mV
(typ.)

AGNO

OVee

Complementary analog
current outputs for red, green
and blue (RGB).

Output voltages are acquired
when they are connected to
external pull-up resistors.

13

SYNC

ECL

id
L )
AA
2441

AL
1444

DVee

Control input for “composite
sync”.

This functions only for 1O (G),
10 (G) output. Setting the input
to “1” fixes the D/A output to
SYNC level regardless of input
data for gray level. When the
pin is left open, it functions as
whenitis set to “0".

(See Input / Output Table)

14

CLK

ECL

(2]
-
=

YWY

AAA

YW

Clock input.

All data and control inputs are
latched by the rising edge of
CLK. When the pin is left
open, it functions as when it is
setto “0”.

26,25
20to 15

GOto G7

341027

ROto R7

421to 35

BO to B7

ECL

DGND

GO~G7
RO~R7
BO~87

al
La )

AdA
vy

1d
L d

AAA
YW

1444

et

Dvee

YW

Digital input for gray level.
GO (LSB) to G7 (MSB).input
for GREEN.

RO (LSB) to R7 (MSB) input
for RED.

BO (LSB) to B7 (MSB) input
for BLUE.

When the pin is left open, it
functions as when it is set to
‘0.

(See input / Output Table)
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Pin No. Symbol Pin voltage Equivalent circuit Description
) ‘ Analog GND.
21 AGND GND Separated from DGND.
DGND
£ ¥33
. Setting this pin to “1” or DGND
SETUPEN LV makes BLANK level equal to
SETUPEN BLACK level. Setting this pin
22 SETUFE to “0” or open makes BLANK
level lower than BLACK level
by 7.5IRE. (see Fig. 1to 4) .
R OAC
Digital GND.
23,24 | DGND GND Separated from AGND.
Digital power supply.
43 DVee —4.5V (yp.) Separated from AVEE.
44 NC Unconnected pin.
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" (AVee=DVee=—4.5V, Ta=25°C)

Electrical Characteristics

Min.

Item Symbol Conditions Typ. | Max. Unit
Resolution n o 8 8 8 ~ bit
Integral linearity error EL +12 LSB
- AT Vrs=661mV
Differential linearity error Ep i 12 LSB
I ViN=—0.7V 0 180 HA
Digital input current -

« CR I ViN=—1.9V -100 100 KA
Digital input capacitance - CiN 5 _ pF
Maximum output current lo 48 T mA
Output compliance voltage Voc -1.2 1.5 v
Output resistance Ro 50 kQ
Output capacitance Co 10 pF
Output current

Full gray scale error Ers -10 0 10 Gr:: g; ale

n N X . o

N fronmtal Lo VRV TN B CHN I

. Oy

oetient T T Ters +0.06 Gray Seale/'C

Offset current loF 0 40 A
Power supply current lee -430 -310 -200 mA
Maximum conversion rate Fs max 400 MSPS
Set-up time (Note 2) ts 1.0 ns
Hold time (Note 2) th Digital input/clock 0.6 ns
Output rise time tr t_r1|"1es.3h\7 Id voltage 0.5 0.9 " ns
Output fall time tt EL=.25Q 0.5 0.9 ns
Output delay td 21 28 34 ns
Output pipeline delay trio 1 1 1 Clock

Note 1) Erss=Max {|Vrs (G) —Vrs (R)|, [Vrs (R) -VFs (B)||VFs (B) —VFs (G)|}

+ [{VFs (G) +VFs (R) +Vrs (B)}/3] X 100
Vrs is full gray scale that is voltage difference between WHITE and BLACK level.
Note 2) Specified at-20 = Tc = 70°C
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Description of Operation (See Block Diagram / Pin Configuration)

Each of RGB DATA (R0 to R7, GO to G7, BO to B7) and CONTROL signals (SYNC, BLANK, OVERLAY) are
caught at the rising edge of CLK by LATCH (1).

The upper 4 bits of each DATA, which have been decoded into thermometer code in DECODER section, are
transferred to DAC section via LATCH (2), together with the lower 4 bits and CONTROL signals.

DAC section creates analog current output composing of the following portions:

e Weighted lower 4-bit current

¢ Thermometer-coded upper 4-bit current

e Function output current

The output appears delayed by 1clock after the rising edge of CLK.

This analog current output is converted to voltage output by load resistor RL that is connected to the output pin.

Output full scale adjustment is possible by setting the value of Rset (shown in the formula below) located
between FS ADJUST pin and AGND. The FS ADJUST voltage is produced by an internal band-gap voltage

source.

Vaoy
Rsetz= — —
VFs % 16 (@)
RL 255

Here, VFs represents typical voltage difference between WHITE level and BLACK level. Vapy is voltage at FS

ADJUST pin.
Forinstance, Rset is approximately 750Q for Vrs=661mV.

ts th
-~
-1.3v
DATA
(N}
tews
w O\
teLo

D/A OUT

Timing Diagram
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EXA1156AQ
Output Levels (With SETUP function)
0@ | VO@G)
(mA) ™
0.00 0.000 7-\ OVERLAY LEVEL
-2.84 -0.071 10 1RE WHITE LEVEL
N
925 IRE DATA
-29.28 | -0.732 BLACK LEVEL
-31.42 | -0.785 7SIRE_| BLANK LEVEL
40 IRE i .
—42.84 -1.071 SYNC LEVEL
L FOR GREEN ONLY)
* |n case of doubly-terminated 50 Q load.
Fig. 1. Composite Video Output Level (GREEN)
0@ 0@ |sEToPEN ' ' ’
(mA) (mA) SETUP OVERLAY | SYNC BLANK D/A Input Data

OVERLAY 0.00 -42.84 0 1 0 0 XXX XXXXX

WHITE -2.84 —40.00 0 0 0 0 11111111

DATA 0 0 0 0 data

BLACK -29.28 -13.56 0 0 0 0 00000000

BLANK -31.42 -11.42 0 X 0 1 XXX XXXXX

SYNC —42.84 '0.00 0 X o1 X XX X XX XXX

Table 1. 'Input/Output Table (GREEN)
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10 (R). VO (R).
e (MA) =
10 (8 VO (B)
- OVERLAY LEVEL
0.00 0.000 0 IRE ) | / \\
2sa oomt —\ WHITE LEVEL
. . N N
i0(R), 7018
92.5IRE DaTA
10(R 1,101 8)
\V'g
e
_20.28 0732 — N % BLACK LEVEL
. BLANK LEVEL
-31.42 -0.785 SYNC LEVEL

* |n case of doubly-terminated 50 Q load.

Fig. 2. Composite Video Output Level (RED, BLUE)

10 (R), 10 (R),
10 (8) I0(B) |SETUPEN|OVERLAY| SYNC | BLANK D/A Input Data
(mA) (mA)

OVERLAY | 0.00 -31.42 0 1 0 0 XXX X X X X X
WHITE -2.84 -28.58 0 0 0 0 11111111
DATA 0 0 0 0 data
BLACK | 2028 | -2.14 0 0 0 0 00000000
BLANK -31.42 0.00 0 x 0 1 XXX X X X X X
SYNC ~-31.42 0.00 0 X 1 b XXX XXXXX

Table 2. Input/Output Table (RED, BLUE)
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Output Levels (Without SETUP function)

160G | VO (G)
(mA) [\d}
000 | 0.000 O TRE - 7~ OVERLAY LEVEL
-2.84 | -0.071 ; : < WHITE LEVEL
- L
i |
/ \
’ AN 70161
925 IRE / ~o DATA
\,
/ N 10161
/ N
-20.28 | -0.732 / “‘\/ BLACK LEVEL
7 < T~ BLANK LEVEL
40 IRE - N e
-40.70 | -1.018 S 7 SYNC LEVEL
‘ (FOR GREEN ONLY)

* |n case of doubly-terminated 50 Q load.

Fig. 3. Composite Video Output Level (GREEN)

» '?m(f)) '(Om‘g’ SETUPEN|OVERLAY| SYNC | BLANK | D/AInputData
OVERLAY 0.00 —40.70 1 1 0 0 XXX XX XXX
WHITE -2.84 -37.86 1 0 0 0 11111111
DATA 1 0 0 0 data
BLACK | -29.28 -11.42 1 0 0 0 00000000
BLANK -29.28 -11.42 1 x 0 1 X X X X X XX X
SYNC —40.70 0.00 1 x 1 X X X X XX XX X

Table 3. Input/Output Table (GREEN)
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10 (R), A VG (R),
o ™| vom ™
0.00 0.000
~2.84 -0.071
—29.28 —-0.732

v
10 IRE , A\ /\ OVERLAY LEVEL
A N WHITE LeveL
01 R), T018)
92.51RE oaTa
10(R 1,10(8)
‘8
td
N /

* In case of doubly-terminated 50 Q load.

BLACK LEVEL
BLANK LEVEL
SYNC LEVEL

Fig. 4. Composite Video Output Level (RED, BLUE)

iOR), | IOR)
10 (B) 10 (B) SETUP EN | OVERLAY SYNC BLANK D/A Input Data
(mA) (mA)

OVERLAY 0.00 -29.28 1 1 0 0 XXX XX XXX
WHITE -2.84 -26.44 1 0 0 0 11111111
DATA ' 1 0 0 0 3 data
BLACK -29.28 0.00 1 0 0 0 000000O00O
BLANK -29.28 0.00 1 X 0 1 X X X X X XX X
SYNC: -29.28  0.00 1 X 1 X XXX X XXX X

Table 4. Input/Output Table (RED, BLUE)
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Application Circuit (ln case of using 50Q coaxial cable for output)

80 &9 Yo 20 Zo 20 B0 &9 % S950N0B030%0% ke £ o3 S0 . 93 JoZo
' W—g | a8 |
W WA ]
1
]
'
""Y‘
-
o
g H
(] <
& £ e () ) 63 22
~ - Z
2 8 52 812 ¥ 3 3
S o |g ©
Qo o |5 «
%) RS I (16
] .
R4 66 (&— 2
1
DRI _ RO g {
- - YYY
W) R2 CLK(E
HLE . SYNC (2 &
- i
— — 4
RO 10(G) (& Q:T@Q
O [l
. S0 9« <
. - o
B7 10(6) @2 g
—_— - S0
B6 10(R) @ g ]
50 g< 2
OLEH TORI@ MG -
B4 - GG éﬁ_t?f:%
" %0 ] o
2 > < «
YK 2 < 10iB)(~ 2
w w w2 x o 28 k4
w w w < Z x 4
N -~ O 2 0 > > n O >
D D ® 0 2 4« « L z2 B o
D=C = Il 0 Y19 e Y00 0 ~
g 9
e L3 <
" g o8
' w o4 2
AAA s m:
N
ny > % 4 ;‘
o
08080 I020BOZ0 ° o ¢ 3 g0
o
'Y

1

Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for
any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same.
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Notes on Operation

1)

@)

Wiring for Digital Inputs

e All digital inputs are single-ended and ECL compatible. For high-speed operation, it is recommended that
line characteristic impedance and termination resistance should be set at 50Q. The line termination
resistors should be placed nearest to the IC input pins.

Noise Reduction Measures

e Use as wide GND plane as possible to reduce parastic inductance and resistance on the board.

® |t is advisable to separate AGND and DGND on the board. This also appiies for AVee and DVEEe. Also, the
connections between AGND and DGND, AVee and DVee should respectively be made at the board
connector section (entrance/exit of the board). ;

e AVee and DVee pins should be bypassed to AGND/DGND planes of the board as close as possible to the
IC, via capacitors of approximately 0.1 uF. Ceramic chip capacitors are recommended.

® VT (-2V) that is connected with termination resistors should be bypassed to DGND plane via capacitors
of approximately 0.1 pF. The capacitors should be located nearest to the termination resistors. Ceramic
chip capacitors are recommended.

® An external resistor Rset should be connected as close as possible both to FSADJ pin and AGND. The
lead length of the resistor and the pattern length on the board should be as short as possible, in order to
minimize noise effect. Also, any capacitors should not be connected with FSADJ pin.

Analog Output Processing

This D/A converter is designed so that it is possible to directly drive 50Q and 75Q lines. In order to ensure
line matching, it is necessary to terminate both ends of the line with 50Q (or 75Q ), as indicated in Application
Circuit. . '

In addition, even if some of the following outputs 1O (G), IO (G}, 10 (R), 10 (R}, 10 (B). IO (B) are not used, do
not leave the pins open, and be sure to connect them to AGND via 25Q or directly.
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Typical Characteristics

Integral linearity error vs. Tc

EL (LSB)

Eo (LSB)

lee (mA)

0.5
o)
-0.5
-40 0 60 110
Te (C)
" “Differentlal linearity error vs. Tc
0.5
o]
-0.5
-40 [o} 60 1o
Te (T)
Power supply current vs. Tc
Vee = — 45V
-250
-300 \\\
-3s0
-400
-40 [¢] 60 110

Te ()

EL (LSB)

Eo_ (LSB)

IEE (MA)

Integral linearity error vs‘. Supply voltage

0.5

=0.5

-5.0

-45
VEE (V)

—4.0

Differential linearity error vs. Supply voltage

0.5

-0.5

-5.0

—a.5
VEE (V)

—-4.0

Power supply current vs. Supply voltage

Te=70C
- 250
- 300 //
~350
-400
-5.0 -4.5 -4.0
VEE (V)
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EFsB (% of Gray Scale) VFs (mV)

(ns)

td

Full gray scale vs. Tc

Rset = 750Q
RL = 25Q
Vee = - 4.5V
700
Z/
650 P
/
600
—40 60 110
Te (C)
Full gray scale balance vs. Tc
T
Rset = 750Q -
3 R =25Q
2
1
o}
-40 o] 60 10
Tc (C)
Output delay vs. Tc v
VEe = - 4.5V
3.0
2.0
- 40 o} 60 10

Te (C)

ErsB * (% of Gray Scale) VFs  (mV)

(ns)

td

Full gray scale vs. Supply voitage

Rset = 750Q
RL = 25Q
Te=70C
700
\\
650
600 -
-5.0 —4.5 -4.0
VEE (V)
Full gray balance vs. Supply voltage
Rset = 750Q
3 T RL=25Q° |
2
1
0
- 5.0 -4.5 -4.0
VeEe (V)
Output delay vs. Supply voltage
Te=70C
3.0
2.0
- 5.0 —4.5 -4.0

VEE (V)
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Package Outline Unit : mm

44pin QFP (Ceramic)

01981%%3 4.9 2 MAX
015.24MAX ‘Zw
RRARRARAAA
? e »L : - I 1339
s o e FT
= ]
= o)
~ [ - —a—]
o o )
[~ )
(o =
= lFeo
e o lFm
RS , s 072
REEEEEEEEEED =
(4]
127 051%%4 =9
P AT (=]
0| -«
0°=-10° o -
w«
(=}
SONY NAME[ GFP-44C-L01
E1AJ NAME |XQFP044-G-0000-A
JEDEC CODE| MO-0B4-AB *

* (Similar)
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8bit 500MSPS Single VIDEO DAC (ECL input)

Description . 44 pin QFP (Ceramic)
The CXA1236Q is an ultra high-speed D/A

converter that multiplexes two 8-bit input data.

This IC realizes a maximum conversion speed
of B500MSPS and is suitable for signal
processings which require high speed and high
resolution DA conversions such as high
quality displays, high definition video systems

and others.
Features
e Ultra high-speed Functions »
. BO0OMSPS, multiplexed input 8bit 500MSPS Single VIDEO DA Converter
® High resolution: 8bit
e Low power consumption Structure
. 1W (for Vee=-—4.5V) Bipolar silicon monolithic IC

e Video control input
: Sync, Blank, Ref. White, Bright
e ECL 100K and 10K compatible input
® Can drive 25Q, 37.5Q, 50Q, and 75Q loads
e Differential current output
® RS-343A compatible output
e — 55 to —4.2V range single power supply operation

Block Diagram and Pin Configuration (Top View)

i % 3 8§ &% § 8 § &8 &

@

13
13

044 080
DAS (&9 REF W.A
2 -
046 &2 REG BRIGHT. A
REG REG (CONTROL)
DA A 8} 3) BLANK
0 VEE ) SYNC
[X]
0 vee (¢ CLX BUFF : 30 GND
MUX
AGHO @ © GNO
8 seL
Avee @ DREF w.8
DAC
REF|
A VEE (4 ) BRIGHT.B
Fs AN oIvaiN
COMP (¢ OLO%L]
O 3 (10 1, (12 (13, (14 3) (18, 7
I3 -
s R s E S 5 53 OE ;%
o o o
. ™ e
|z s 3
“ 13 s &
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Absolute Maximum Ratings (Ta=25%C)

e Supply voltage AVeg, DVee -7 to +05 \%
e Input voltage (digital) Vi DVee to + 05 \Y
(FS ADJ pin) VREF AVee to +05 \Y
¢ Input current (FS ADJ pin) IRer 20 mA
e Output voltage Vo —-20 to +20 \Y
e Qutput current lo 50 mA
e Storage temperature - . Tstg —-65 to + 150 °C
e Allowable power dissipation Po 1.3 w
Operating Conditions
e Supply voltage AVee, DVee -55 to —4.2 \%
AVee - DVee - 0.05 to +0.05 \%
¢ Digital input voltage , Vin -105 to -0.7 \%
s ViL -1.9 to —1.49 \Y
o Reference current lrer 05 to 1.7 mA
® | oad resistance Ru 25 to 75 Q
e Qutput voltage Vo (FS.) 0.8 to 1.2 \
e CLK pulse width MUX (1) mode <tpW1 0.9 (Min.) ns
tpwo 0.9 (Min.) ns
MUX (2) mode <tpW1 1.8 (Min.) ns
SELECT mode \ tpwo 1.8 (Min.) ns
e Operating temperature Tc -55 to 70 c
Maximum allowable Power Dissipation
vs. Ambient Temperature
s (1) Ta=Tc
_ (When infinitely large heat sink is used.)
a : (2) For PCB mounting
(PCB area equivalent to 20X 10X 1.6mm
\ : and copper foil area covering 30 % of
3 < )
one side.)

(1)
! (3) Before mounting

\

Po — Maximum allowable power dissipation (W)

o]
25 50 75 100 125

Ta — Operating ambient temperature (°C)
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Pin Description and I/O Pin Equivalent Circuits

Pin No.

Symbol

Pin voltage

Equivalent circuit

Description

1, 44

DVee

— 4.5V (typ.)

Digital power supply

2

AGND

GND

Analog GND

3 4

AVEee

- 45V (typ.)

Analog power supply

FS ADJ

-1.24v
(typ.)

AGNO

FS ADJ

Aver

Controls full scale voltage
of analog output.

Output current can be
varied by adjusting the
value of the external
resistor connected to this
pin.

COMP

AGND

»l

comP

Compensation pin for
internal amplifier.

Connect capacitor between
COMP and AVee.

0~—-1071mV
(typ.)

Analog output pin.
Function as differential
current output.

SET UP

ECL

Control input for SET UP.
When “1” is input, output
becomes BLANK 1 level ;
when this pin is fed with
“0” or left open, output
becomes BLANK 2 level.
(Refer to Table 1.)
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Pin No. Symbol Pin voltage Equivalent circuit Description
D GND
C
L F =
A ¥ [
sTn‘g;‘ﬁ ':V N Enable input for Sync
T W output. When “0” is input
10 SYNC EN ECL or left open, output for
Sync level is obtained.
A
J
D VeE
O
D GND
i
+ Y=z .
A [ Control input for
2 - operating mode. For
c2 ‘ multiplex mode, CLK input
11 c2 ECL O frequency can be selected.
For data select mode,
either input data A or B
z can be selected.
(Refer to Table 2.)
. DR
Dvee
D GND
z Y33
Control input for
operating mode. Input of
12 C1 ECL “0" selects multiplex mode
and input of “17 selects
data select mode.
(Refer to Table 2.)
13 | CIK 3
. !
ECL Ea W { | Clock input pin.
4»__;; }l
14 | cLK 3z
- vl PP @
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Pin No.

Symbol

Pin voltage

Equivalent circuit

Description

DIV20UT

16

DIV20UT

ECL

DGND

D GND

"
W

R

ra

DIv2ouT

OVEE
O

DIV20OUT
O

¥ %

Qutputs 1,72 clock
frequency signal. Only
when both C1 and C2
inputs are ‘0", a 1/2
clock frequency signal
synchronized with DIV2IN
is output. Otherwise, a
signal at the clock
frequency is output.
(Refer to Timing
Diagrams.)

17, 22,
23

DGND

GND

Digital GND.

19

DIV2IN

ECL

DIV2IN

DIV2IM
Lo

OVEE]|
O

In multiplex mode, this
converter is able to be
synchronized by inputting
1/2 clock as a system
clock into these pins.
(Refer to Fig. 6. (1)).

20

BRIGHT. B

26

BRIGHT. A

ECL

DGND

B8R

BRIGHT. B

ry

IGHT. A

W
AAA
YW

BRIGHT control input for
DATA A and DATA B.

When “1” is input, D/A
output is shifted up by 10
%.
(Refer to Table 1.)

21

REF W. B

27

REF W. A

ECL

YW

>l
L §

Dvee

Ref. White control input
for DATA A and DATA B.
When “17 is input, output
is set to WHITE Level.
(Refer to Table 1.)
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Pin No. Symbol Pin voltage Equivalent circuit Description
D GND
O
z Ti%
) Input control for Sync.
svic E3 - Active only when the
v o) WIS e SYNC EN input is “0".
24 SYNC ECL When “t” is input, DA
output is shifted to Sync
'y level regardless of other
inputs.
1
0 Vee
O
DGND
44
Yyss3
X TI[7
BLANK 3 — Control input for BLANK.
W When “17 is input, D/A
25 BLANK ECL output is -shifted to either
: BLANK 1 or BLANK 2
L level.
A
DVee ‘ ‘
D GND
: Y=z
28~35| DBO~DB7 L S
el P ot Digital input pin.
DAO (LSB) to DA7 (MSB)
ECL are for DATA A;
DBO (LSB) to DB7 (MSB)
o are for DATA B.
36~43 | DAO~DA7 4
D VEE
O—
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Electrical Characteristics

(AVee = DVee =— 4.5V, Ta=25°C)

ltem Symbol Condition Min. Typ. Max. Unit
Resolution n 8 8 8 bit
Linearity error EL +1,/2 LSB
- —— - Vrs=1071mV
Differential linearity error | Ep +1,/2 LSB
. I Vin=-0.7V 100 uA
Digital input current -
e Vin=-1.9V -100 HA
Input capacitance CiN 5 pF
Digital output voltage :;Z: RT=50Q to —2V — 1.05 e z
FS ADJ pin voltage VAoJ. -1.14| —-124 | —1.34 \Y
Max. output current lo 48 mA
Compliance voltage Voc -12 1.5 v
Output offset current lor 7 50 HA
Output resistance Ro 50 kQ
Output capacitance Co 8 pF
Absolute gain error Es -10 +10 % of F.S.
e L % of FS./
Currect consumption lee RL = 25Q —-300| —235 | —170 mA
Max. conversion rate Fs 500 MSPS
MUX (1) mode
DIV2IN setup time ts2 0.3 ns
DIV2IN hold time th2 1.1 ns
DIV20UT output delay ‘tdck | RT=50Q to =2V | 1.2 1.6 ns
DATA setup time ts 0.4 ns
DATA hold time th 1.4 ns
Analog output delay td 24 4.1 ns
Pipeline delay 3 3 3 clocks
MUX (2), SELECT mode
DIV20UT output delay tdck | Rr=50Q to —2V 1.1 1.4 ns
DATA setup time ts 0.6 ns
DATA hold time th 1.2 ns
C2 setup time tsc 0.3 ns
C2 hold time the 0.9 ns
Analog output delay td RL=25Q 2.3 39 ns
Pipeline delay 15 15 15 clocks
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Item |Symbo|l Condition LMin. I Typ. | Max. I ‘Unit

Analog output '

Rise time ’ tr 0.4 0.6 ns
Fall 'tlme . tf RL =250 0.4 06 ns.. -

| Settling time tseT 1.5. ns
Glitch energy GE : k 5 pVs

Description of Operation (Refer to Biock Diagram and Pin Configuration)

Normal multiplex mode (MUX (1) mode) is defined as a state when C1 and C2 are set to “0".
When the system clock (CLK,”2) is input to DIV2IN, the output signal is in phase with the
system clock at the 1,/2 CLK frequency. When C1 is set to “0" and C2 to “17, the clock with
duty cycle of exactly 50 % must be input.
DATA A (DAO to DA7), DATA B (DBO to DB7) and all control signal (C2, BRIGHT.A, REF W.A,
BRIGHT.B, REF W.B, BLANK, and SYNC) data are latched in internal registers on the rising edge
of the internal clock, which has the same frequency as the DIV20UT.
Internally, the DB, BRIGHT.B, and REF W.B are delayed by 1,72 period of the DIV2OUT output.
After the upper 4 bits of DA and DB are decoded into thermometer code, they are multiplexed
within MUX block together with the lower 4 bit data and control sngnals and then fed to DAC
block.
When C1'is “17, DA, BRIGHT.A, and REF W.A can be selected by inputting “0” at C2.'In the
same way, DB, BRIGHT.B, and REF W.B. can be selected by inputting “1” at C2.
In the DAC block, the input DATA are converted into current. The DAC creates analog output
current composing of the following portions :

® Weighted lower 4bit current

® Thermometer-coded upper 4bit current

® Function output currents
The output comes out delayed by 1.5 clocks of DIV20UT after the rising edge of the CLK.
The analog current can be change mto a voltage when a load resistor is connected to the
output pin.
This IC contains an internal band-gap voltage source which allows adjustment of the output
voltage full scale by varying the resistance value Rset externally connected between FS ADJ
and AGND. The following formula describes this relationship.

’ - VapJ.
Rset= Sotmv 16 [

Re X285 g Vaou. (rypy =—1.24V
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0 (mA) * vV i@ (mv)
0 0

-284 -7
- 26.44 - 661
-29.28 -732
-31.42 - 7855
- 407 -10175
-4284 -10M

10

92.5IRE

IRE

—N WHITE

$101Re

7.5IRE %X BLANK2
40IRE

| SYNC 1
y17.5 1R xx 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"

Fig. 1. Composite Video Output

— ENHANCED WHITE

ENHANCED BLACK
BLACK,BLANK?1

level.

Table 2. Output Mode Chart

Description 10 (mA) SETUP |SYNC EN| BRIGHT | SYNC | BLANK |REF W | Input DATA
0 X X 1 0 0 0 IRRARRRAI
Enhanced White
: 0 X X 1 0 (o] 1 XXXXXXXX
- 284 X X 0 0 (o] 1 XXXXXXXX
White
- 284 X X 0 0 0 0 IRRRRERARI
Enhanced DATA DATA X X 1 0 0 o} DATA
DATA DATA —284 x X 0 0 0 0 DATA
Enhanced BLACK —26.44 X X 1 0 0 0 00000000
-29.28 x X 0 0 0 0 00000000
BLACK, BLANK1 -2928 1 X X 0 1 X XXXXXXXX
-29.28 1 1 X 1 X X XXXXXXXX
- 31.42 0 X x 0 1 X XXXXXXXX
BLANK2
- 31.42 0 1 X 1 X X XXXXXXXX
SYNC1 - 407 1 0 X 1 X X XXXXXXXX
SYNC2 - 4284 0 0 X 1 X X XXXXXXXX
Table 1. 1/O Correspondence Chart
CLK IN DATA IN ouT
C1 | C2 MODE
(MHz) (Mbps) (Mbps) * The CLK duty cycle must be set to 50%.
0 0 MUX 4D] 500 250 500 A: DAO to DAT7 -is selected.
0 1 2) 250 * 250 500 B:DBO to DB7 is selectfad,
1 0 A 250 250 250
1 1 B 250 250 250
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:

(CLK/2:250MHz) ] t—

DIV2 ouT

CLK | I l |
(SOOMH2) : |
|

[N |

DIv2 IN tsz‘tnz :
|

|

1

1

DA —!73V>< AIN) >i

SYNC, BLANK 13y

REF W, BRIGHT " ’”"“”X

08 ‘ %B(N)

Y NN T

3 CLOCKS

f Low
ct

c2

5 . ’ 1d
) SYNC BLANK X X X &uuc.«m
REFWBRIGHT

e

90%—F T:%Lse 90
tr U .
10%4 R 0%
?il_ss t1
tser -

Fig. 2. Timing Diagram — MUX (1) MODE
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CLK l
(ZSOMHz ) —
50% Duty Cycle tdck |
- I' 1

DiIVv2 oUuT
1s th I
F 'I' > I
DA —1.3v>< ALN) >< ><

SYNC, BLANK
REF W, BRIGHT

|
|
1.5CLOCKS N
!

-=1.3V FUNC.(N)

Low
CH

c2

HIGH

SYNC, BLANK >< K K >< FUNC.(N)
REF W,BRIGHT /\

90%
tr U
104 Z

Fig. 3. Timing Diagram — MUX (2) MODE
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CLK
(250MHz)

Div2 ouTt —l

ts th
‘ | l
DA —1.3\>< AIN) ><

D8 BIN) >@3v

SYNC, BLANK N
REF W, BRIGHT __' o™ >< 3V

X XX
A ]

X
X
Dl

High

Ccl '

1.5 CLOCKS

c2

+—|—1--

LT_d.

— N
io >< >< A.FUNC.IN-1) >< A.FUNC.(N) ><B.Fu~c.m+1><x.m~c.m+z>

90% F T B

i%lﬁ 20
tr |

10%/a4

¥
{:%LSB t

———y

Iset

Fig. 4. Timing Diagram - SELECT MODE
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O DBY
——0 086
—0 085
DAO O— ——o pB4
DAt O— T —o 083
DA2 O0— - - —0 D82
DA3 o- -0 081
o1 .
oas O O O O O DN e o 080
DAS o— " - 0 N VU B0 ¥ MmN Tz -2
< < « == =3
z“ ; a a s 823 8 888 [ -0 -2V
A7
s0 | 50 @oas DB 0@
cavodl T @oas REF W.AGD) REF W. A
50 .
@ DA6 BRIGHTA @€ O BRIGHT.A
S ®oar ' BLANK @3 o BLANK
RN
@4) D VEE SYNC @4 20 synC
Rsef ’ 50%45:5 3o -2y
DGND O _ D GND @) 50 30 50
OVEE ‘
(@ AGND D GND @2)- D GNO
>4
680 X 0.
Am: ':OI” O REF w.B @) =0 REF wo
! 1K ihl .O t~O BRIGHT.
L_AT1 ] avee T B
® 503 350
DIV2IN
For FS ADJ oO.1 > Xk o -2v
] - e
> > DIV2IN (18)
¢ S g o
A VEE ° F o - x> > &
-— (%] (8] (8 (8] [a} [] (=]
(D~~~
25 50 : 0 GND
v 9
AGND AGNDl 1% % % % X% xk
cLK
—0_
CLK
3 )
AGNp Analeg Out 503 5032
~-2v

*  Refer to Pin Description
* x Refer to Pin Description and Application Circuit

Fig. 5. Typical Usage Circuit Configuration
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000 o
:IVXEE; s ADDRESS BUS
pixeLs® cLk €K
CLK/2 O Is:'e’;’ T
RAM .
(256 X 8) |EVEN|DATA 10(R}
00D [DATA
piv2ouT BRI
|
50
DIV2IN 10(G)
-2 L
I Y DA ,
o8
’DIVZOUT JO(G)
-
L 50
-2v DIV2IN 1008
DA
08
j Div20uUT ior8)
DATAG—
BUS
teLk/2)
(1) MUX MODE
T
g?XéLg '——:“Y——%ooasss BUS
DATA Aq e
PIXELS SHIFT| JSHIFT, g
CLK O | ReG. [ Rea. ‘I
RAM
r (256 x 8) . gn:zm JO(R)
CXA1236
oB
—pveout jo(R}
+—
—OIV2IN 10(6)
r DA
B ——
—Jpivzout 10061
*>—
]
—fowvain 1018)
DA .
oB
—— DIV20UT 10(8)
DATAq .
BUS

(CLK}
(2) SELECT MODE

Fig. 6. Application Circuit Examples

- 368 -



SONY “CXA1236Q

Full Scale Voltage vs. Case Temperature Full Scale Voltage vs. Supply Volitage
~950 -950
-1000 -1000
E -1050 \‘\ E -10s0
=~ J I
-14100 -1100 =
~1150 ’ ~-1150
-55 o} 50 100 -58 -55 -5.0 -45 -4.0
Te (C) Vee (V)
Output Offset Current vs. Case Temperature Output Offset Current vs. Supply Voltage
20 20
15 15
4 ~
<
2 10 2 10
ke _ % -]
- I - /
/
5 / 5 — _/
/,
(o] [o]
-55 0. 50 100 -5.8 -55 -5.0 -45 -4.0
Te (V) Vee (V)
Supply Current vs. Case Temperature Supply Current vs. Supply Voitage
-200 ~200
-220 P =220
—~——]
\ -
- - 4 //
~ =24 ~ -240
2 240 < L
£ -2e0 g _ze0p="
-280 ‘ -280
-300 -300
-55 [« 50 100 -58 -5.5 -5.0 -4.5 ~4.0
Te (0 Vee (V)
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Notes on Usage

QD)

(2)

(3

~

(4)

G))

Wiring for Digital Input

e All of the digital inputs are singleended ECL compatible inputs. For high-speed “operation,
the wiring characteristic impedance and terminal resistance should be about 50Q and the
resistors should be connected to Vrr (— 2V). which is close to.the input pins.

Noise Reduction Measures

e Try to provide grounding widely on the whole board to prévent parasitic inductances and
resistances.

o Keep AGND and DGND separated as much as possible. Keep AVee and DVee separated as
much as possible also. For making connections of AGND and DGND or AVee and DVeg,
using the board connectors is recommended.

® Connect a bypass capacitor of 1 uF and 0.01 uF between the AGND, DGND and the AVee,
DVee respectively as close as possible to the IC pins. Also, connect a bypass capacitor
between the DGND and the VTT (—2V) closely to the terminal resistors. The most suitable
capacitor is a 0.01 uF ceramic chip type.

@ For the external Rset resistor connected to the FS.ADJ pin, the wiring should be as short

as possible.

Preventing Output Oscillation
Insert a 0.1 uF capacitor between the COMP and AVEE pins with the shortest distance
possible.

Procedures for Analog Output

The D/A converter is ‘designed to directly drive a 50Q or 75Q line.

For line matching, both ends of the line must: be terminated at 50Q (or 75Q) as shown
in the application circuit.

When C1 is “0” and C2 is “1", a 50% CLK must be input for the duty cycle. When the

CLK duty cycle is off, the ratio of the analog output width for DA and DB is directly
affected.
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Package Outline Unit : mm

44pin QFP (Ceramic)

01981%%3 4.9 2 MAX
01524MAX 019*005

5 1 44 a0
| espmhinant | |
= — D 39 “w
o] = i
= —
N = —
= =i
o |t
[ == -
TEEE| P)===ECRENNE | 072
il ﬂﬂﬂﬂﬂﬂﬁﬁzn -
05 1%04 x‘% E
0 -10" 9 T

SONY NAME| QFP-44C-L01
ETAJ NAMEIXQFP044-G-0000-A
JEDEC CODEi MO-0B4-AB*

* (Similar)
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Sample and Hold IC

Part Number Bit Speed (MSPS)  Pp {mW) Functions Page
CXA1008P - 35 680 S/H for CX20220A-1/-2 375-393
CXA1009P - ) 18 420 S/H for CX20220A-1/-2 375-393
CXA1693Q . ’ 35 190 S/H for CXA1496AQ 394-400
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High-speed Sample and Hold Amplifiers

Description

CXA1008P/1009P are bipolar IC's developed
for the purpose of sample holding video signals

and other signals at high-speed. 24pin DIP(Plastic)
Features
eMaximum sampling frequency

CXA1008P 35 MHz

CXA1009P 18 MHz
sLinearity 0.08% (Typ.)
*Clock input leve! ECL compatible
oL ow power consumption

CXA1008P 680 mW (Typ.)

CXA1009P 420 mW (Typ.) Function

High-speed hold circuit, wide band 6 dB

Structure amplifier, A/D reference power supply, A/D clock

. - . output circuit.
Bipolar silicon monolithic IC.

Applications

*A/D converter and other analog signal processing
*Other general applications.

Block Diagram

Hold

capacitor
]
L Diode

ring

S/H input (13

6d8 AMP output 0

Switch
control
circuit

Offset adjust

Dvce

CLK ref

CLK input

CLK input

Fig. 1

'EB9641 -HP
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CXA1008P/10089P

Absolute Maximum Ratings (Ta=25°C)

*Supply voltage - Ve
Vee
*Operating temperature Topr
*Storage temperature Tstg
sAllowable power dissipation Po

Recommended Operating Conditions

*Supply voltage Vce
Vee

+55 \
-6.0 v
~20to +75 °C
—-55to +150 °C
1.2 w

+4.75 to0 5.25V
—4.75to —5.45V
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Pin Description

No. ' Symbol Equivalent circuit “Description
- |
|
1 DVee Digital Vee (—5V)
DVcc
2 —2V ref reference voltage input
input @ for A/D converter
AVee
3 R Pulldown terminal fbr
external R (30Q typically)
4 -2V ref reference voltage output
output for A/D converter
5 AVee ' Analog Vee (—5V)
6 CLK output DGND DVoe CLK output for A/D
converter
- 7kQ —
7 CLK output CLK output for A/ID
: DVee converter 7
8 DGND Digital GND
9 AVEe Analog Vee (—5V)
10 AVce Analog Ve (+5V)
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CXA1008P/1009P

No. ~ Symbol Equivalent circuit Description
. SIH
11 output S/H output
12 AGND ‘ Analog GND
AVce
S/H .
13 input @ L S/H input
AVee
AVce
14 6dB AMP : Olutput terminal of 6dB
output amplifier
AVee
15 AVce Analog Vce (+5V)
16 | AGND Analog GND

— 378 —



SONYs

CXA1008P/1009P

No. Symbol Equivalent circuit Description
17 6dB AMP 6dB AMP input
input l

18 AVee O Analog Vee (—5V)
19 offset 6dB AMP DC offset

adjust adjust terminal
20 DVce Digital Ve (+5V)

Dvce
DGND
21 CLK ref CLK reference output
@) —12v
DVee
. 1 ©ODVee CLK input
22 CLK input Note: connect to @)
P y 3 7 3 PIN or input ECL CLK
@ signal
o~ o @
t CLK input
23 CLK input (r\ﬂe: input ECL)
CLK signal
ODVee

24 DGND Digital GND
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CXA1008P

Electrical Characteristics (Ta=25°C, Voo = +5V, Vee = —5V)
S/H section (see Fig. 3)

T
Item Condition Symbol | Min. | Typ. | Max. | Unit
VIH -09| -08 \'
Digital input voltage ;
ViL -16 | -15 Vv
CLK Reference voltage (pin 21) VCLKREF| -1.3 | —1.2 | = 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. leer 48 60 78 mA
L
with —2V ref. Ry = 500 *2 lge2 80 100 125 mA
Input bias current =2V < Vin < 2V Igiass 15 30 | wA
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 0.08 | 0.15 %
fek=10MHz %3
Hold mode droop input voltage range, 0 to —2V | HMDR 2 20 |mVips
Acquisition time ANV = 1.2V Taq 8 12 ns
Settling time Settle to £0.2% of F.S. Tset 25 ns
see the Timing Chart
DC offset voltage foik = 5MHz Vottset +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.) fclk = 20MHz DP 0.5 1.0 deg

(Ru = 509. see Fig. 3)
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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 ] -08 "
Digital input voltage - :
ViL -16 | —15 v
L S
CLK Reference voltage (pin 21) VcLkRer| —1.3 | =12 | =11 \Y
I — -
Analog input voltage range AV < 1.2V *1 VINS -3 3 \
! Qutput voltage range Vouts -3 3 \
lec 25 35 45 mA
Power supply without —2V ref. leg1 25 35 45 mA

with —2V ref. RLl = 50Q *2 leg2 60 75 98 mA

Input bias current -2V < Vin < 2V IBiass 9 18 rA

Output impedance Zos 20 40 Q

Voltage gain ratio Gvs 0.99 1.0 1.0t

Full power bandwidth Vin = 2Vpp (—3dB) BW 6 MHz

Power supply rejection ratio SVRs —-40 dB

Hold mode feed through fin=4MHz HMTH -50 | —40 d8
Vin=1 Vp-p, CLLK open

Clock leak Vin = 0V CLLEAK 10 50 mV

Linearity fin = 19.53kHz (10/512MHz) Lin 008 | 0.15 %
fek=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 Vottset +15 | 100 | mV

Maximum sampling frequency fCLKH 18 MHz

Minimum sampling frequency foLkL 2 MHz

Differential gain (D.G.) Vin = NTSC DG 0.5 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. : ov N

*2 Power consumption is lcc x 5V + lges x 5V + 40mA x 1.8V.
*3 Input voltage waveform

-20v 5125

Fig. 2
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6dB amp section (see Fig. 3)

CXA1008P CXA1009P

Item Condition | Symbol i Typ. Max. | Min_ | Typ. Max. Unit
Intput voltage range *3 Vina -13 +08 | —-1.3 +08 Vv
Band width (—3dB) Vin = Vpp W 45 55 15 25 MHz
Input bias gurrent V-m“i <1V |Bias A 9 20 5 10 A
Output impedance . Zoa 4 10 4 10 Q
Voitage gain . *4 Gva 5.1 6.0 6.9 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 Min T Typ. P i Typ. TPy Unit
. Amplitude Veik 0.2 , 0.3 04 02 03 0.4 \
Output voltage
Low level Vewe | -12 | =11 | =09 | -12 | —11 | -09 \'
Rise time Rz =1 i?ﬂ tr 7 10 7 10 ns
Fall time see Fig. 3 tf 5 8 5 8 ns
CLK Delay 1 701 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 i Typ. ok i Typ. Max. Unit
Viet = —2V
Voltage gain ratio GvR 09 | 1.0 1.1 0.9 1.0 1.1
Ru = 500 .
. —'3V < Vln
Input bias current : IBias R 5 10 5 10 pA
< oV
Output impedance Zor 2 10 2 10 Q
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Electrical Characteristics Test Circuit

L 6dB AMP
CLK VeLkrer output

input  output

10PF L %Ru m% J‘xorr
’I 1.5K] 1.5k :L

*5 SW1 1. Vosfset, CLLEAK -5V -5v
2. Others
CLK CLK S/H output
output output
Fig. 3
Timing Chart
CLK ref

CLK input

Sample hold output

CLK output ~%:8V_

I

/

/
CLK output _7 v
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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
A/D 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

*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 requnred to combine with an A/D converter.

-CXA1008PI 1009P incorporate a buffer amp to pro-
vide a reference voltage for the A/D converter.

Digital
output
(ECL)

oap ¥
+5Vo
ViNO
+5v 75 a
AMP Vo g
g‘:'sm VR044 H %
objust 2K g
+5vVo
Odu g
},_
-5V )
Ay
CLK 5102
input
56 Ol

Ry VR2 Rz
%4 vR,

Veer ADJ _3y ‘
Fig. 5 Connection of CXA 1008P/1008P with CX20052A (1)

*1 Ris aringing preventing resistor. Select between 10 to 500

*2 Pulldown R for Vret
*3 RL = 4.3k
*4 Ry = 1KQ, VR2 = 2kQ, Rz = 2kQ

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. To reduce CLK leak, use waveforms similar to sine waves as far as possible; up to the CLK
input. For satlsfactory 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
- S 10
o E
8 5 s
- Q
: L
T \ E L1
} 1.0 s -5 \ —
S 7
,a -10
& £
= -
e + v
S

40 -20 0 20 40 60 80 T4 -20 0 20 40 60 80

Ta-Ambient temperature °C Ta-Ambient temperature °C

6dB AMP 2ndary Harmonic Leve!
(8.58MHz, Vin = 1Vpp) CLK Ref Voltage

Dyt (Ta)/ Dy (25°C)
Veekrer (Ta)/ Veikrer (25°C)

-40 -20 o] 20 40 60 80 -40 -~20 [+ 20 40 60 80
Ta-Ambient temperature °C Ta-Ambient temperature °C
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CXA1008P/1009P

Package Outline Unit : mm

24pin DIP(Plastic) 400mil 2.0g

3028

o258t 8bs

24 13

onnoonmon

0'~ 15"

1046
85703
— )
Tt

254

OEMIN
378

DIP-24P-01
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CXA1008P/1009F

8bit, 20/15MHz A/D Converter Evaluation Board
with CXA1008P/CXA1009‘P 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
eConversion rate

8 bit +1/2 LSB
20 MHz CX20052A PCB-3A
15 MHz CX20052A PCB-3B

e Analog input level 1Vp-p
sDigital output level  ECL level
*Power supply +5V
Voffset ADJ 8
VR1 CLKIN
A GND
A GND
Vin
AID i
vret ADJ s oro
VR 3w 58 70
D2
Da
D4
Ds
De
[*}3
D8 (LSB)
O GND
CLK OuT
CLK our
4
— 10 |=—o
70
TOP VIEW
Unit: mm

CX20052A PCB-3A/3B Pattern

Component Side

Soldering Side
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Voftset ADJ o VIN

1. Block diagram Vo
o—wmmw 2
-5V b 45V )
Sampling & Hold
648 AMP Buffer | cxa1008P11009P
CLKref -1.2V
CLK Switch
CLKiN control
) CH 7
Vref ADJ
Vaz +5V
-5V o———/\N\}Nw_‘J - . :
L Vref ]
—
i (=2V) VL S/H out
%R (to be adjusted)
ﬁ“ A/D IN
VRB ) VRT
L AAVMAAMAAAAA
Reference voitage resistor string )
Upp fleve! AID
: Matrix circuit pper- converter
Reference vo|tageE> atrix circui <:: comparator <::] Reference | oXb00saA
: 15 pieces) voltage
Lower-level com- (
-:Pll:_‘lé parator (15 pieces) ) lé é
” -
Clock buffer | Lower-level encoder Upper-level encoder Clock
- buffer
- L
) WK Lower-level Upper-level CLK
—*CLK . output buffer output buffer” CLK|
. & S 6 o $ $
LSB Ds D7 Ds Ds Da D3 D2 D1 MSB
Digital output

Lo

CLKout CLKout
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2. Characteristics

1. Supply Voltage (Ta=25°C, Vee = =5V, Vec =5V)
Item Symbol Min Typ Max Unit
L
CX20052A “lee 70 80 mA
Vee +5V PCB-3A lee 220 240 mA
Vee -5V CX20052A lec 50 60 mA
PCB-3B lee 200 220 mA

2. Analog Input (Vin)

ltem Symbol Min Typ Max Unit
AC Input Voltage Amplitude Vin 1 \
Offset Adjustable Range +15 +20 Vv
Input Impedance Zin )
CX20052APCB-3A 75 Q
CX20052APCB-3B ’ 75 Q

3. Digital Input (CLK IN)

Iltem Symbol Min Typ Max Unit
Input Voltage (p-p) Verk 03 038 4 \
input Impedance ZincL : 50 Q

4. Digital Output (D1~D8) (1.5kQ to Veg)

ttem Symbol Min Typ Max Unit
Output Voltage Von -090 -0.75 v
Vo —-1.50 -1.35 \'

5. Clock Output (CLKour, CLKour) (See timing chart)

( : CX20052A PCB-3A CX20052A PCB-3B
Item Symbol —

Min Typ Max Min Typ Max Unit

ou tpu t voltage Amplitude Vewk 02 0.3 04 0.2 0.3 04 A
Low Level VeikL —-12 —-1.1 -09 -1.2 ~-1.1 -09 \'A

Rise time tr 6 | 10 6 .| 10 ns
Fall time v tf 12 15 12 15 ns
CLK Delay - 20 28 34 3% | 38 4 | ns
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3. Timing Chart
‘fTCH‘“"‘*TCL#Pl '
CLKref _/ N / \\ /!
o _/ B N ,I \_ = ‘_I
CLKIN
(SAMPLE)

Sampling pulses -{J /—\ (HOLD) J /—\

—» e TA

/\
—» |78 F Th T / \ |
Sampling/hold __{/] .

waveforms

CLK ouUT

CIK out

(A/D) TE

Upper data . > X
output

Lower data < ) . > <
output
— -

Th shows a timing when the A/D latches upper 4 bits.
TL shows a timing when the A/D latches lower 4 bits.

[ ‘ ‘ CX20052A PCB-3A CX20052A PCB-3B
ltem Symbot —
. : Min - Typ Max Min Typ Max Unit
Clock In TCH 25 : 33 o ns.. .
i ‘ . ;
: oL . 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)

VR4 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. VRz 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 Vrr
and Vgs. The Var and Vrg are set at OV and —2V respectively on the printed circuit board.

Step A/D input signal voltage Digital output code
MsB LSB
over 000000V 11111111
000 000000V “(Var) 11111111
127 » -0.9961V 10000000
129 -1.0039V 01111111
255 -20000V (Vre) 00000000
under -220000V 00000000

6. Note on application

(1) Although the pull down resistors (RL: 4.3kQ) 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. 7
CLKout 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 Vpp is enough.

(5) 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

-5V.
o
%3
-
MSB | o
O 13 O a
10 SIH o
P ’O out
Ou ¥ | o
$VeEY CLg: [ o e _ |Digital
o
v 7 OESh 2 Lo e oum
INO Bon z ‘ ro
+5V 275 O a Ok 18] [ | (ECL)
" —5vo g O 62
Voffset VRi0.1u 5 S T & L o
ADJ 2K F1500p) ;é ) .
s +8o1 0 g O-1-0 -5V
Halked Fo¥}
-sv A0 © o SN
Oty S & 30 %2 o —
CLKin 5003 o P
T T ' 15K
56 0.1y S TO I
’ Oy
1 -5V
R« VR2 Rz
*4 g, | |
S VrefADJ gy ‘

*1. R is a ringing preventing resistor. Select between 10 to 502 according to pattern length.
*2. Pulldown R for Vref.

*3. RL = 4.3k ‘
*4. R1 =2k}, VR2 = 2k{), R2 = 1k
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Additional Information on CX20052A

Pin Configuration (Top View) Pin Description
* (H. COMP. BIAS) iﬁ VREF BOTTOM No. Symbol Description
CLK IN [Z] VREF ADJ3 1 | H-COMP BIAS Pin connected to internal
K IN [3] VREE ADJ2 comparator. it should not
N be connected to outer
VREF ADJ1 circuit.
(s8) g [3] VREF TOP 2 CLK IN CLOCK input pin.
o7 [g] AVEe 3 CLK IN CLOCK input pin.
os [7] AGND 4 DGND Ground pin of digital circuit.
05 Vin 15 DGND Ground pin of digital circuit.
o4 3] AGND 17 NC Non-connection.
03 [ AVee 18 NC
02 (o] NC 24 VREF (T) Reference voltage pin. (OV)
(MsB) D1 [12 NC 25 VREF ADJ1 Reference vgltage adjusting
DGND [B NC 26 VREF ADJ2 pin.
Usually it should be con-
DV {
EE E DGND 27 VREF ADJS nected to GND through
* Pin-1 ta be used open. 0.047 uF capacitor)
28 VREF (B) 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 ﬂ
VREF ADJ1{ % ﬂ
o €X200524
VREF ADJ2
. ™ R
L
VREF ADJ3
" a
-2V —————
Output Coding
Step Input signal voltage Output digital code
MsB LSB
000 0.0000V 11111111
127 —0.9961V 10000000
128 —1.0039V 01111111
129 —1.0118Vv 01111110
255 —2.0000V 00000000
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Advanced Information

High Speed Sample and Hold IC

Description

The CXA1693Q performs high speed sample and
hold of video and various type of signals.

Features

e Maximum sampling frequency
40MHz (Minimum)

Built-in -2V constant voltage circuit.
¢ Built-in clock pulse generating circuit for 32 pin QFP (Plastic)

A/D converter
¢ Low power consumption

180mW (Typical)

Absolute Maximum Ratings (Ta=25 °C)

e Supply Voltage Vce 7 \

Vee -7 \
e Write current Iw 50 mA
e Operating temperature Topr -20to +75 °C
e Storage temperature Tstg -65 to +150 °C
¢ Allowable power dissipation Pp 375 mwW
Structure

BiPolar silicon monolithic IC.

Operating Conditions

e Supply Voltage Vece 4.75t05.25 Vv
Vee -4.7510 5.25 V

Application

Usage in combination with the CXA1694Q or CXA1496Q can simplify peripheral circuit
design for A/D conversion.
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Block Diagram

NC

REFFB

REFOUT
Sample and Hold AVEES
Pulse Generator

AVCC3

SHOUT

NC

AVEE1

AVCC1 .

- 395 -



CXA1693Q

Electrical Characteristics
(Vee=5V, Vee= -5V, Ta=25 °C)

Iltem Symbol Test Conditions Min. | Typ. | Max.| Unit
Maximum Operating Fc 40 MHz
Frequency
Curent Consumtion lcc 20 mA

lee 16 mA
Acquisition time Taq 8.7 ns'’
Settling time Tset | 42 .nS?
Droop rate HMDR | Vin=-1V 6.7 | 20 |mV/uS
Feed through HMTH | Fin =5MHz, Vin = -63 dB

: ' 1Vp-p _‘
SHOUT gain Gsh | Vin=2Vp-p, Fin=" 0 dB
‘ 100KHz
SHOUT frequency Fsh 20log (V(8M)N(1OOK)) | -0.1 - dB
responce ‘
Input voltage range | Vin Fin = 1KHz, Dist<- 25 02| V
‘ 55dB :
Input current of VIN Ivin Vin = -1V 30 | uA
CLKIN input voltage Vclkl 1.5
| Velkh 35

Input current of CLKIN | Iclk Vclk = 0.5V » -300 uA
A/D Clock location T1 o 120 ns'®
A/D Clock width T2 12 nS
A/D clock high level Vadch Vee -0.8 \'%
A/D Clock low level Vadcl Vee-1.6° \'
Pin 18 input current Irefin B 10 uA
Pin 15 output voltage Vreffb 22 ]-20|-1.8 \'
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Sample & Hold
Clock Pulse n+1 neo
(internal) : 5
—> T3 <€ T4
. Hold ' Sample Taq
SHOUT > ........... 90%
Pin 11 . :
: : \/ ----- 10%
(— Tsetzﬁ)g ;

CLKOUT
Pin 22

n+1 /:+2

REX1 provides the CLKOUT pulse delay T1
REX2 provides the CLKOUT pulse width T2
REX3 provides the internal sample/hold clock pulse delay T3

REX4 provides the internal sample/hold clock pulse width T4
to 400 uA -

REFOUT (Pin 14) can drive up the base current of an external transistor (P1)

In order to give bias voltage at Pin 34 of the CXA1496Q or CXA1694Q. Pin 34 is con-
nected to the emitter of the external transistor. (The external transistor must have
enough gain and current capability.) :

—> TP < 12>

Note:
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Application Circuit

Notes:

VCC =+5V

VEE = +5V

VIN = 2Vp-p(max) DC -1V

vCC
O

Cs c8

DGND

DGND

DGND

SHCLK
"2\
N7

> to CXA1496AQ CLK
{pin 22)
R14 R15 R16
O vee
100K 10K 100K
AGND
AGND R1gf R11 R12 |R13 c16 ci7
o e O
0.1 0.1 AGND
M]620)  [39K[ 1K ci8
101
DGND_L AGND AGND
(-

VREFB

(see CXA1496AQ
data sheet, pg. 16)

VEE

>

c22 C24

01 47
AGND;?l; 7_7]7—7 A(‘:.IND
Ovee

0.1
;/; AGND

C21

VIN

(see CXA1496AQ
data sheet, pg. 16)

C19
(>
0.1

- AGND

11

AGND
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Package Outline
Unit mm

32-pin QFP (Plastic) 0.2g

e 90

0.3

s €[] 015 |
24 17 '
v A\
25 11T 17116 1
T 111 1|
1T 111 =1
[ (111 P
] 1) ]| (8.0)
[mEN 1] =7
(N - 1] ]
32 1] Q 11719 ]
N\ / ]
HH?%HHHH 2
1 8
J < 01271300 050
0.8

0.15
0.30 519

SONY NAME | QFP-32P-L01
EIAJ NAME *QFP032-P-0707-A
JEDEC CODE
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A/ D, D/A Converter for Audio Signal Processing

Part Number Bit Speed (MSPS)  Pp (mW) Functions Page
CXD1077M 10 - 120 TTL /O A/D, D/A Audio 403-419
CXD2552Q 18 1024Fs 500 TTL OE Audio D/A 420-427
CXD2555Q 16 256 to 1024Fs TTL OE Audio A/D, D/A 428-436
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CXD1077M

8-mm Video AD/DA Converter

Description

CXD1077M is a 10-bit A/D, D/A converter de-
veloped for PCM audio of 8-mm video. It permits
configuration of a PCM recording/playback sys-
tem by combining it with the digital signal
processing LSIs CX23011 and CX23012 and the
analog noise reduction IC-CX20099.

Features

* 5V single power supply

* Adoption of the integrating method achieves
a low distortion factor 0.1% (Typ.), 5V in
operation. ‘

¢ The built-in integrator and sample-hold circuit
reduces the number of external parts.

* The REC mode and the PB mode can be set
with external signals.

Functions

28 pin SOP (Plastic)

¢ 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.

¢ Serial data input/output with LSB data leading.

Structure
Silicon gate CMOS IC

Absolute Maximum Ratings (Ta=25°C)

® Supply voltage vce
¢ Input voltage i VIN

* Operating temperature Topr
¢ Storage temperature Tstg

Recommended Operating Conditions
® Supply voltage Vce

-0.3t0 +7.0 \Y
-0.3to (VbD+0.3) Vv
-20to +75 °C
-55to0 + 150 °C
4.75 to 5.25 \")

£89706 ~ ST
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SONY,

Block Diagram

RF36

RF34

AVop

DVoo

MCK

MODE

BCK

WCK

DATA

*1. APTILR (REC mode) (PB mode)
*2, SMPR Ever on Aperture
Sampling Discharge

RAPI RAPO RSHI ROFS LOFS LSHI LAPO LAPI LIN.

1/0)

COMPH

COMPL

Comparator

<
CREF (to Current Source) 1

RF25 {to OP Amp)

MODE

APT/R
SMP/R
SMP/L
APT/L

je—

Timing Generator

i

Decoder

/Controller

10 bit Binary Counter

AT T T T T T I

10 bit Shift Register

») (NC)

~) {NC)

At DVss
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CXD1077M

Pin Description

No. |Symbol Voltage 1/0 Equivalent circuit Description
1 DVss ov Digital ground pin
2 NC Non connection
3 NC T Non connection
r—-o j
Voo E
Amplifier input pin for integrator (common to L
E and R). Integrating capacitor is externally
%onnected between 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.
3 11:.5 HA in REC mode, 3 A in PB mode
118: 80 YA in REC mode, 48 pA in PB mode
I ‘ Iul
Voo
: E Virtual ground potential setting pin for four
5 RF25 |  *2.5v i , inverted operational amplifiers. Externally
. E‘j supplies DC2.5V. Requires external connection
of coupling capacitor.
(x4)
Voo
z -
©
Y § [ Amplifier output pin for integrator (common to
o L and R). Integrating capacitor is externally
6 INTO o} e T connected between this pin and 4 INTI. (This
: ' - : 14.5k pin permits observation of integrated wave
14.5k form.)
1 43K
1 93k
AMA 820k
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 | 1.3to 1.9V. | | voltage 3.6V.

lo:* 3.6 PA in REC mode

2.1 YA in PB mode
A coupling capacitor of about 1 uF is externally
attached to each of 7 and 8.

*) External voltage
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Pin Description

No. |Symbol Voltage | 1/0 Equivalent circuit Description

9 AVss . B Analog ground pin.

Analog signal input pin (L, R).
Appropriate full-scale input level is — 10 dBs
(0.693Vpp).

[REC mode]

N

Amplifier input pins (L, R) for aperture. Sample-

“‘2’2’.’"&'2’-_ hold circuit in PB mode (in the IC, the amplifier
for sample & hold of PB is called ‘‘aperture
LAPI | amplifier,”” for the discrimination from the
RAPI I 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 RAP! and 17 RAPQ. The aperture
1 amplifier serves as a simple input amplifier in
REC mode, and Pins 11 and 18 make almost no
sense.

-
=

Aperture amplifier (L, R) output pins.

[in REC]

Analog signal entered from 10 L IN and 18 R IN
is amplified by about 6 dB and output from
there.

{In PB}

Sample & hold wave form of DA conversion is
output.

12 LAPO
17 RAPO

oo

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 s ‘ 1
16 RSHI |
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CXD1077M

No. SQr;'\bol Voltage 1/0 Equivalent circuit Description
[REC mode]
Voo X
° {ﬁ’
or E .
® Offset correction pins in REC (L, R).
Offset in A/D conversion can be corrected by
14 LOFS I externally connecting a semi-fixed resistor
15 ROFS | a5k 5K between these pins and external reference
' voitage 3.6V and adjusting the DC level of
these pins.
[PB mode]
Voo
(19)
or
®
Voo
) # - Pin for setting lower rank comparator
comparison voltage in REC or discharge voltage
20 RF36 *3.6v ! in PB. Externally feeds DC3.6V. Requires
1.3k external connection of a coupling capacitor.
Voo
Pin for setting upper ragkccomparator
| comparison voitage in REC. Externally feeds
21 RF34 "3.4v I E DC3.4V. Requires external connection of a
coupling capacitor.
a"a'fg Analog power supply voltage pin and digital
22 | AVobD *5V 00 o€ power supply pin. Externally supply DC5V.
23 | bvoo *BV Digital Requires external connection of a coupling
Block capacitor.
Voo
X
> Master clock input pin. (11.58 MHz),
24 | MCK ! ] Only MCK is TTL-compatible.
:

+) External voltage
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No. |Symbol| Voltage 110 Equivalent circuit .. | . ~ Description
Voo
5 j‘ REC mode/PB mode select input pin.
25 MODE | ‘’H’’ level: REC mode (A/D conversion)
j[ . ‘L'’ level: PB mode (D/A conversion)
”r

Voo

3 Bit clock input pin. Uses Pin 17 (BCK) output of
26 BCK 1 CX23012 {CX23062) as shift clock for serial
K

data.

ot Lo

Word clock input pin. (31.5 kHz)
Used as an L/R channel identification sngnal of

¥ data, and
“H’’ level: L channel data
L’ level: R channel data
k .
y

Voo

27 WCK |

‘ . in both REC (data output) and PB (data input).
Uses output of Pin 18 (WCK) of CX23012
{CX23062) (in synchronization with the rise
edge of BCK).

A

Data input/output pin. {2's complement)
In REC: outputs 10-bit data in sync with the

rise edge of BCK in the sequence of
voo ) LSB, 2SB, .

In PB:  inputs 10- blt data i m sync with the fall
edge of BCK in the sequence of LSB,

e 2SB, ..., MSB.
L/R channels are alternately switched over in
accordance with H/L of WCK.

pal

28 | DATA 1/0

3l i
»r

3
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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
Analog input gain Gin Aperture amplifier gain 6.0 dB
REC
mode Level=1 dB, see Test
Total harmonics D! method in 8-1. 0.10 ) 014 *
distortion + noise
Level =6 dB, see Test
THD2 method in 8-1. 0.18 | 0.20 %
Level =0 dB, see Test
PB Total harmonics THD? method in 8-2. 010 | 014 *
mode | distortion + noise
Level =6 dB, see Test
THD4 method in 8-2. 0.18 | 0.20 %
Power consumption Iop 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. 2. Enter WCK and BCK generated by MCK (11.58 MHz)
and CX23012into CXD1077M, and at the same time, enter — 11 dBs (full-scale level —1dB) 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 15).

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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Electrical Characteristics Test Circuit .
(For total harmonics distortion factor and noise characteristics in PB mode)

8
3V — MW DATA
N W GENERATOR
'-_4 x x
i : 1
F+—w AW W *
= g a CLOCK *
GENERATOR
L
T
k-] 5 sv -
< iE : * See Fig. 3.
| ¢
w?
Ar 2 —d R L
w b e ' Low
«Z i Tu
L\ =\
w s s ¢ B
LPF L £ E L
(Chebyshev’s septimal (Chebyshev’s septimal
simultaneous equations) simultaneous equations)
fc=15kHz : fc=15kHz
N
: HP8903A
DISTORTION 400Hz HPF ONy
METER < 30kHz LPF ON N -
Fig. 1
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Electrical Characteristics Test Circuit

(For total harmonics distortion factor and
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SONY. ’ CXD1677M

Clock Generator Circuit
(For testing total harmonics distortion factor and noise characteristics)

TC74HCU04

— >

™M

AAA
YYv

11.58 MHz :———-”:"-—:L

22p I :L 22p

— MCK

WCK

» BCK

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.
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3) Digital block operation and clock (see Fig. 4: REC mode timing chart)

4)

5)

6)

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 11.68 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 |A/D required when performmg a full- scale A/D conversion in the
CXD1077M is obtained by the following equation:

C-Vi
10237,

IAID =

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
= 86 ns (MCK frequency: 11.58 MHz), leading to an integrating current value of about 5 gA.
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 yA.
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-
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 voitage
is applied to 5 RF25.
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 conversion
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 15.
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Description of PB mode operation

1)

2)

3)

4)

Selection of operation mode
By setting the MODE signal to ‘’'H’’, the PB mode (D/A conversion mode) is selected.

. 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.

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 amplifier, to the aperture output pins 12 and 17. Output signal’s
out-of-band components are removed by an external interpolation filter.

.PB integrating current

Integrating current ID/A required when performing full-scale D/A conversion in the CXD1077M
is determined from the following equation:

CVI
10237,

Ib/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 3uA. 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 A (refer-
ence value), corresponding to an integrating current value of about 3 [A. It is possible to adjust

-the.D/A conversion output level by altering this setting resistor. For details, refer to the PB level

adjustment on page 15.
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Timing Chart of REC Mode

S« 1.38uS

—-L 15.9uS j ™ wek@
Ind — aal
l Convert Start ‘ : l c.C.
L 3.45u8 . 12.45uS ' —

INTO ®

e

| Ren Sample RcH Conversion ) ™ Len Sémple L LcH Conversion

When the MODE signal (pin 25) of the CXD1077Mis setto ‘’L’’, REC mode (A/D conversion mode)

is selected. When BCK and WCK are entered from CX23012 (AD/DA interface LS!) 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 synchromzatlon with the rise edge
of BCK when the C.C. becomes ““H"" level again.

Fig. 4

‘ANOS
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Timing Chart of PB Mode

Convert Start

™ Rew Conversion

J

Discharge

LcH Conversion

—
I

™ Rew Sample

RcH Hold I—L—__

-~ 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 CX23012 (A/D, D/A interface LSI) 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

BCK @
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DATA
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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) Adjust 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 kQ, 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 ievel
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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s g .
Application Circuit
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CXD1077T™M
Package Outline

Unit : mm

28 pin SOP (Plastic) 375mil
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1 Bit D/A Converter

Description

The CXD2552Q is 1 bit type D/A converter developed 44 pin QFP (Plastic)
for digital audio products; compact disc player and
others.

Features .
e PLM puise converter

e 3rd order noise shaper
o Direct digital sync

o Master clock 1024Fs

e 2 channel built in

Absolute Maximum Ratings Structure ;
® Supply voltage Voo = —0.51t0 +6.5 v * Silicon gate CMOS IC
e Inputvoltage Vi -0.3toVoo+0.3 V
e Allowable power dissipation Applications
Po 500 mW (Ta=60°C) Compact disc player, digital amplifier, BS tuner

e Storage temperature
Tstg -55to+150  °C

Recommended Operating Conditions

e Supply voltage Voo 4.75t05.25 Vv

e Operating temperature  Topr -10 to 60 c

o OSC frequency fx 320t049.7 MHz

® Supply voltage difference )
Voo-Vob2, Voo—-DVop, Voo—-XVbo + 0.1V
Vss—-Vssz, Vss—DVss, Vss—XVss + 0.1V

Block Diagram and Pin Configuration
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Pin Description :
Pin No. Symbol 110 Description

1 Vob2 —— | Analog power supply
2 Vss —— | Analog GND ' )
3 R(-) (0] Rch PLM output (Opposite phase)
4 Vob ' —— | Analog power supply
5 Vssz —— | Analog GND -
6 Vsus —— | Sub straight. Connect to GND.
7 LRCKO (o] LRCK output
8 DM2 | Dither polarity
9 DM1 I | Dither designation . ]
10 POL | PLM output polarity “L” : Positive phase “H" : Opposite phase
11 DVoo —— | Digital power supply )
12 TEST3 | Test pin. Fixed at “L” level in normal operation mode.
13 MUTE I Turns interpolator output into 0 data. Effective at “H”".
14 LRCKI ] LRCK input )
15 DRI | Rch data input
16 DLI i Lch data input
17 BCKI | BCK input ,
18 TESTH I Test pin. Fixed at “L" level in normal operation mode.
19 TEST2 | Test pin.Fixed at “L” level in normal operation mode.
20 SYNC | Sync control pin
21 INIT. | Resynchronized by rising edge of this signal
22 128Fs o 128Fs output
23 Vsus —— | Sub straight. Connect to GND.
24 512Fs (o] 512Fs output
25 DINIT (o) Delay INIT signal output
26 INAF (0] When /O sync is missed “H" is output.
27 DVss —— | Digital GND _'
28 Vsus i —— | Sub straight. Connect to GND.
.29 Vss2 | — | Analog GND
30 Voo —— | Analog power supply
31 L(-) (o) Lch PLM output (Opposite phase)
32 Vss —— | Analog GND
33 - ‘Vob2 —— | Analog power supply
34 Vss — ~Analog GND -
35 L (+) (@] Lch PLM output (Positive phase)
36 Voo —— | Analog power supply
37 Vsus —— | Sub straight. Connect to GND.
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Pin No. Symbol 110 . Description
as XVss —— | Clock GND
39 XIN I Crystal oscillation input pin (1 024Fs)
40 XOouT o Crystal oscillation output pin
41 XVoo —— | Clock powef supply
42 Voo . —— | Analog power supply
43 R(+) (0] Rch PLM output (Positive phase)
44 Vss —— | Analog GND ;

Electrical Characteristics , Co
DC Characteristics (Vop=VDb2=DVDb=XVDD=5.0V * 5%, Vss=Vss2=DVss=XVss=0V, Topr=—101t060°C) -

Item Symbol Condition " Min. Typ. . Max. Unit
“H” input voltage ViH _— 0.76Vop \
“L” input voltage Vi —_ ) 0.24Vop Y
Input leak current lu _— : +50 WA
| “H” output voltage (DINIT, INAF) VoH lo=—1mA Voo-0.5 \
“L” output voltage (DINIT, INAF) Vou lo=1mA 0.4 \
“H” output voltage (512Fs, LRCKO) VoH lo=—0.4mA Voo-0.5 v
“L” output voltage(512Fs, LRCKO) Vou lo=0.4mA 04 \2
“H” output voltage (128Fs) Vo lo=—0.3mA Vop-0.5 v
“L” output voltage (128Fs) VoL " | 10=0.3mA ' 0.4 \Y
“H” output voltage (R+, R—, L+, L-) Vo lo=—15mA " | Voo-0.5 ) \
*“L” output voltage (R+, R—, L+, L-) Vou " | lo=15mA ° ' ‘ 05 \'
“H" output voltage (XOUT) VoH lo=-2.0mA Voo-0.5 o \%
“L” output voltage (XOUT) VoL lo=2.0mA 04 \
Current consumption oo — : 55 80 mA

AC Characteristics (Voo=VbD2=DVD0=XVD0=5.0V % 5%, Vss=Vss2=DVss=XVss=0V, Topr=—10 to 60°C)

Item : -Symbol Condition - Min. Typ. Max. Unit
BCKI pulse width w 38 nsec
DATAL, R set up time tsud 18 nsec
DATAL, R hold time thdd 18 ‘ nsec
LRCKI set up time tsulr : 18 nsec
LRCKI hold time thdlr 18 o nsec
PLM output rise/fall time tr,ff | CL=300pF - 10 : nsec
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¢ Input
BCKI A
I 1
‘ I
! t
! I
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SONY

ox025520
Analog Characteristics (Voo=Vbp2=DVpo=XVo0=5.0V, Vss=Vss2=DVss=XVss=0V, Ta=25°C) .. 5

Item Symbol Condition Min. Typ. Max. Unit
Total harmonic 1kHz, 0dB data
distortion THD (Fs=44.1kHz) 0.0030 %

| 1kHz,

: 0dB/- o dB data

S/N ratio SN (Fs=44.1kH2) 96 dB
(A filte used)

Electrical Characteristics Testing Method

The testing of total harmonic distortion and S/N ratio is shown in Fig. 1. and 2. .

100P
]
9.1 K
PLM— WA
SHIBASOKU(AD725C)
L-ch DISTORTIOM
IANALYZER
L.R-ch
SELECTER
9.1K
PLM+ HW—
384Fs. 3 multiplier |128Fs 0SC
CIRCUIT
1024Fs
Y A Y SHIBASOKUWAD725C)
1Fs 8Fs
DIGITAL PLM ANALQ
SIGNAL 0/F Joui| DAC [T |ANALOG ENALOS IpisTorTION
GENERATER|DATA|CXD1244) CXD2552¥pLm| CIRCUIT BOX ANALYZER
(16BIT) DRI R
Fig. 2.
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Description of Function
I/0 Synchronizing Circuit

1) Theory of operation
A window featuring 8 internal clocks (256Fs) is set. The sync circuit observes whether the rising edge
(LRCK _[) of the LRCK input has entered the window or not.
When 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. The processing is started synchronously with the
appearance of the next LRCK § . Synchronization between the extenor system and this LSl is established
through this operation.

2

-~

Resynchronization by means of INIT

Even when LRCK _{ is inside the window but located close to one of the two edges of the window,
synchronization may be upset by the mingling of external noise. To this effect, it is necessary to apply resync
without fail after power supply is turned on. Resync operation is executed from the rising edge of INIT and
timed after 4 periods of Fs rate LRCK. The sync circuit is initialized and LRCK _{ is located at the center of the
window.

Moreover, when synchronization falls out of the window, INAF output turns to “H” level.

{C » )
)
INIT input

Here resynchronization is applied.

L
J
Internal INIT ’
signal
Ita
U
DINIT output \

[ )

4 periods of Fs rate LRCK

Input Timing (8fs rate)

LRCKI | 1 |
el I01900000.00 00 OO0 o DO
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SONY CXD2552Q

Package Outline Unit: mm

44pin QFP (Plastic) 1.1g

, n17.6* ,
0140*% 015
33 23 /
34 ( 22 :' ’ZD/
[se] —3 O
o= o . - | E
o o0 o o e I:
=== =]
4 [ s | E
=== ===
[owe m e ™ -
@ = £
a4 12
) L _Ao,15:83s
1 1HHHHHFHHH“
£0.1 +01 ~ile .
1.0 035 m 2.7 0°-10

S LLL Ol 015 |

SONY NAME| GFP-44P-11243
ETAJ NAME [*QFP044-P-1414-AX
JEDEC CODE
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SONY CXD2555Q |
Audio Delta Sigma Type A/D+D/A+D/F

ADVANCED INFORMATION

CXD2555Q is a delta sigma type (2nd order delta 48pin QFP (Plastic)
sigma noise shaping) A/D & D/A with a digital filter.

Features
»  Two Channel A/D, D/A with over-sampling,
Decimation digital filter.
«  Analog circuit for A/D included
+ Distortion level: 0.01% (A/D, D/A)
* S/N: 90dB for D/A
80dB for A/D

Functions

* 1 Fsdatarate I/O possible

e Muiti chip system possible

» Serial data inter face:32 slot
Right/Left Adjusted Data
MSB/L.SB first in selections

* Master clock Selection:
256Fs/512Fs/768Fs/1024Fs

e Fs selection: '
8KHz/16KHz/32KHz/44.1KHz/48KHz

e Provides several clock outputs, devided by a masterclock

Description of Operation

1. Serial Data Interface LRCK, BCK, SOUT, SIN, MASL, MLSL
Serial data format is same for both SIN and SOUT - 2's complementary 2 channel serial data. Each channel has 16bit
Egtg 'qt ::Zblt siot. MASL mode select the 16bit data timing - data comes first or later. MLSL mode select MSB first or
rst. -

MASL MASL
H Data First H MSB first
L DataLate L (S8 first

2. Master Mode/Slave Mode MS, LRCK, BCK
When multiple chips are used together, one of the ICs is used as "Master* and output LRCK, BCK. Other ICs are
receiveing these clocks as *Slave® chips.

MS Mode LRCK, BCK //O
Master Mode Output
L ~ Slave Mode Input




[ ~ A ~ CXD2555Q

2. (Con’t) Slave Mode

(Example) -
CXD2555Q -CXD2555Q
—_ LRCK S LRCK -
" (Moster | Ouput | nput Ms
lode) :
: A BCK Slave
BCK i | ode).
1 i
- ! |
L
| CXD2555M
] LRCK
Input
i BCK

3. Crystal Oscillation Frequency Select XTLI, XTLO, XSLO, XSL1, UCLK, XCLK.
If XSL2 = “L" the crystal frequency is selected by XSLO and XSL1 as shown in Table 1. o

If XTLI receives CMOS level input signal, XTLO should open.

XSL2 XSL1 XSLO" | Crystal Freq XCLK UCLK
L L L 256Fs 256Fs 128Fs
L L H 512Fs 256Fs ' 256Fs
L H L 768Fs 256Fs | . 384Fs
L H H 1024Fs 256Fs 512Fs

Table 1 - Crystal Frequency Select

(Example)
L —xs2 UCLK | s12Fs
CXD2555Q - osP
H — xsu1 XCLK | 256F: et
" CXD2555/2558 (Slave)
W — xsto
, XTL1 XTLO

|
102’4Fs¥ ' i
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4. Low Frequency Fs Mode XTLI, XTLO, XSLO, XSL1, XSL2
If XSL2 = "H*, Low frequency sample rate (Fs=8KHz, 16KHz) can be selected as shown in Table 2. L

XSL2 XSL1 XSLO Crystal Freq. *Low Freq. Fs Mode
H L L 256x32KHz 16KHz
H L H 256x32KHz 8KHz
H H L 512x32KHz 16KHz
H H H 512x32KHz 8KHz

Table 2 - Low Fequency Fs Mode Select.

*32KHz based crystal frequency gives these Fs frequencies.
It 44.1KHz is base frequency then Low Frequency Fs are either 22.05KHz or 11.025KHz.
It 48KHz is base frequency then Low Frequency Fs are either 24KHz or 12KHz.

S. D/A Output Mode Selection

D/A Output Mode Common - | Differential |
DASLO L H-
DASL1 L L
Common:  Low output impedance, use "+" pin only.
Differential: Common noise cancel.
Pin Description

Pin No. Symbol 110 Description
1 VDD - CH-1 D/A Analog Vcc
2 AOUT1+ o CH-1 D/A Analog Output (+)
3 VSS - CH-1 D/A Analog GND
4 UCLK (o] User clock output 1/2 of master clock frequency
5 XCLK [¢] 256Fs Clock output
6 VDD - Digital Vee
7 XTLI | Oscillating input for Master Clock.

Crystal freq. is dependent upon the selection of XSLO 0~2

8 XTLO 0 Oscillating output for Master Clock
9 VvSS - Digital GND
10 VSS - CH-2 D/A Analog GND
11 AOUT2+ 0 CH-2 D/A Analog Output (+)
12 vDD - CH-2 D/A Analog Vecc
13 AQUT2- (0] CH-2 D/A Analog Output (-)
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Pin Description (Con't)

Pin No. Symbol /0 Description
14 VSS - CH-2 D/A Analog GND
15 VSS - CH-2 A/D Analog GND
16 AIN2 [ CH-2 A/D Analog Input
17 VDD - CH-2 A/D Analog Vce
18 NC - o ‘
19 suB - IC SUB terminal AC couple to GND
20 NC - .
21 VSS - Digital GND .
22 XMCK2 (@) Over Sampling Clock Output (128Fs)
23 TEST | Test Pin
24 CLR ] Clear (Active Low)
25 VDD - Digital Vcc
26 MS | Master/Slave Selection "H"-Master Mode, “L"-Slave Mode
27 LRCK" 1/O if MS="H" Output Mode.
) It MS="L" Input Mode
28 BCK T[o] if MS="H" Output Mode.
if MS="L" Input Mode
29 SIN | Serial Data Input (2's complementary, 32bit slot)
30 SOouUT 0 Serial Data Output (2's complementary, 32bit slot)
31 VSS - Digital GND
32 MASL - ! 16bit serial data slot selection
"H"-data first "L"-data iate
33 MLSL | Selection for MSB first or LSB first
"H"-MSB first *L*-LSB first
34 XSLO i Crystal Frequency Selection
35 XSL1 [ Crystal Frequency Selection
36 XsL2 | Crystal Frequency Selection
37 DASLO I __D/A Output Select
38 DASL1 ] __ D/A Output Select
.39 WO | Window Open Mode "H*-Window Mask, “L*-Window Open
40 VDD - Digital Vcc
41 NC -
42 NC -
43 SuB - IC Subterminai AC Couple to GND
44 VDD - CH-1 A/D Analog Vee
45 AIN1 | CH-1 A/D Analog Input
46 VSS - CH-1 A/D Analog GND
47 VSS - CH-1 D/A Analog GND
48 AQUT1- o CH-1 D/A Analog Output (-)
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ADC/DAC Block Diagram

RAM1
16 x 128

RAM2
16 X “

.
.
v
.
v
.
.
'
.
.
.
.
.
]
.
.
.
.
.
.

Differential _ D] i | ‘
Output AUTL €5 DAC1 ¢ A ; ROM
. 1 H ' H 10 X 64
: — : H -
Differential ) D
Output AOUI2<—‘ DAC2 A i P TIMING |
P , 2 : : EN__ I
(oo g N eass™]
H ]II ' E feceteeraraerarannnnnn
sSiIh —> Sc>P N2 ¢ : ;m
l_J : ; CLOCK |

LimiTer] i | CEN
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48pin QFP (Plastic) 0.7g

015.33%0%4

+04
012084 0.5 “005

36 25
I ] 045

37 24

THTITET

+02
0.1-01

REELLLEELLE
T

s O

o

(Vg

n
0.91: 0.2

+
o8 0.3-9.1 $01218] g0
o 2.2-01 .

SONY NAME| GFP-48P-104
E1AJ NAME [*QFP048-P-1212-8 |
JEDEC CODE| _
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(800)288-Sony
Sony Component Products Company
Sales Offices

Sales Representative Offices:

Alabama: Rep, Inc., 205/881-9270

Alaska: Sony, 408/432-0190

Arkansas: B-P Sales, 214/234-8438

Arizona: Reptronix, 602/230-2630

California: (San Diego) Addem, 619/729-9216
(Los Angeles) H-Tech Sales, 714/753-7810
{Bay Area) Brooks, 415/960-3880
(Sacramento) Brooks, 916/676-2025

Colorado: Electrodyne, 303/695-8903

Connecticut: Sony, 617/630-8812

Delaware: S-] Assoc., 703/533-2233

District of Columbia: S-] Assoc., 703/533-2233

Florida: Sigma Tech, 813/789-5522

Georgia: Rep, Inc., 404/938-4358

Hawaii: Brooks, 415/960-3880

Idaho: (South) Electrodyne, 801/264-8050
(North) Northwest Comp., 206/828-2104

Minois: (North) Micro-Tex, 708/765-3000
(South) Sony, 708/773-6072

Indiana: Giesting, 317/844-5222

Iowa: | R. Sales, 319/393-2232

Kansas: Sony, 708/773-6072

Kentucky: Giesting, 606/873-2330

Louisiana: B-P Sales, 214/234-8438

Maine: Sony, 617/630-8812

Maryland: S-] Assoc., 703/533-2233

Massachusetts: Sony, 617/630-8812

Michigan: Giesting, 313/478-8106

Minnesota: Vector Sales, 612/631-1334

Mississippi: Rep, Inc., 205/881-9270

Missouri: Sony, 708/773-6072

Montana: (East) Electrodyne, 801/264-8050
(West) Northwest Comp., 206/828-2104

Nebraska: Vector Sales, 612/631-1334

Nevada: {(North) Brooks, 415/960-3880
(South) Reptronix, 602/345-4580

New Hampshire: Sony, 617/630-8812

New Jersey: (North) S-] Assoc., 516/536-4242
(South) S-] Mid-Atlantic, 609/866-1234

New Mexico: Reptronix, 505/292-1718

New York: (Metro) S-J Assoc., 516/536-4242
(Upstate) S-] Assoc., 716/394-3281

North Carolina: Rep, Inc., 919/469-9997

North Dakota: Vector Sales, 612/631-1334

Ohio: (Cleveland) Giesting, 216/261-9705
(Cincinnati) Giesting, 513/385-1105

Oklahoma: B-P Sales, 214/234-8438

Oregon: Solsten Microelectronics, 503/620-3285

Pennsylvania: (East) S.J. Assoc., 609/866-1234
(West) Giesting, 412/828-3553

Puerto Rico: Sony, 919/380-0786

Rhode Island: Sony, 617/630-8812

South Carolina: Rep, Inc., 704/563-5554

South Dakota: Vector Sales, 612/631-1334

Texas: (Austin) B-P Sales, 512/346-9186
(Dallas) B-P Sales, 214/234-8438
(Houston)B-P Sales, 713/782-4144
(El Paso County) Reptronix, 505/292-1718

Tennessee: Rep, Inc., 615/475-4105

Utah: Electrodyne, 801/264-8050

Vermont: Sony, 617/630-8812

Virginia: S-] Assoc., 703/533-2233

Washington: Northwest Comp., 206/828-2104

West Virginia: Giesting, 513/385-1105

Wisconsin: (West) Vector Sales, 612/631-1334
(East) Micro-Tex, 414/542-5352

Wyoming: Electrodyne, 801/695-8903
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Distributor Offices:

Alabama:
Huntsville
Arizona:
Phoenix
California:
Los Angeles
El Monte
Ft. Valley
Saratoga
Irvine
Irvine
Los Angeles
Los Angeles
Orange
Sacramento
San Diego
San Diego
San Diego
San jose
San Jose
San Francisco
Westlake Vill.
Colorado:
Denver
Connecticut:
Danbury
Milford
Wallingford
Florida:
Deerfield
Ft. Lauderdale
Orlando
Tampa
Lake Mary
Georgia:
Atlanta
Norcross
Hlinois:
Chicago
Chicago
Indiana:
Indianapolis
Kansas:
Kansas City
Overland Park
Maryland:
Columbia
Columbia
Silver Springs
Massachusetts:
Billerica
Boston

Marshall, 205/881-9235
Marshall, 602/496-0290
Milgray, 805/484-4055

Marshall, 818/307-6000
Bell Micro, 714/963-0667

Western Micro, 408/725-1660

Marshall, 714/458-5395
Milgray, 714/753-1282
Marshall, 818/878-7000

Western Micro, 818/707-0377
Western Micro, 714/637-0200

Marshall, 916/635-9700
Aegis, 619/729-2026
Marshall, 619/627-4184

Western Micro, 619/453-9670

Merit, 408/434-0800

Bell Micro, 408/451-9400
Marshall, 408/942-4600
Bell Micro, 805/496-2606

Marshall, 303/451-8444

Phase 1, 203/791-9042
Milgray, 203/878-5538
Marshall, 203/265-3822

Vantage, 305/429-1001
Marshall, 305/977-4880
Marshall, 407/767-8585
Marshall, 813/576-1399
Milgray, 407/321-2555

Marshall, 404/923-5750
Milgray, 404/446-9777

Milgray, 708/202-1900
Marshall, 708/490-0155

Marshall, 317/297-0483

Marshall, 913/492-3121
Milgray, 913/236-8800

Milgray, 301/621-8169
Vantage, 301/720-5100
Marshall, 301/622-1118

Vantage, 508/667-2400
Marshall, 508/658-0810

Massachusetts (Con’t):

Burlington
Wilmington
Wilmington
Michigan:
Livonia
Minnesota:
Minneapolis
Missouri:
St. Louis
New Jersey:
Clifton
Fairfield
Elmwood Park
Mt. Laurel
Marlton
Marlton
Parsippany
New York:
Binghamton
Farmingdale
Long island
Deer Park
Rochester
Pittsford
Smithtown
North Carolina:
Raleigh
Raleigh
Ohio:
Cleveland
Cleveland
Columbus
Dayton
Oregon:
Beaverton
Portland
Pennsylvania:
Pittsburgh
Texas:
Austin
Dallas
Dallas
Houston
Houston
Utah:
Salt Lake City
Salt Lake City
Washington:
Redmond
Seattle
Wisconsin:
Milwaukee

Western Micro, 617/273-2800
Bell Micro, 508/658-0222
Milgray, 508/657-5900

Marshall, 313/525-5850
Marshall, 612/559-2211
Marshall, 314/291-4650

Vantage, 201/777-4100
Marshall, 201/882-0320
Phase 1, 201/791-2990
Marshall, 609/234-9100
Milgray, 609/983-5010
Western Micro, 609/596-7775
Milgray, 201/335-1766

Marshall, 607/798-1611
Milgray, 516/420-9800
Marshall, 516/273-2424
Phase I, 516/254-2600
Marshall, 716/235-7620
Milgray, 716/834-9405
Vantage, 516/543-2000

Marshall, 919/878-9882
Milgray, 919/790-8094

Marshall, 216/248-1788
Milgray, 216/447-1520

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, 214/233-5200
Milgray, 214/248-1603
Marshall, 713/895-9200
Milgray, 713/240-5360

Marshall, 801/973-2288
Milgray, 801/261-2999

Western Micro, 206/881-6737
Marshall, 206/486-5747

Marshall, 414/797-8400
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