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PREFACE

This is the 1988 version of the Sony semiconductor IC databook. This book covers all
the semiconductor products manufactured and marketed by Sony.

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




The Sony semiconductor IC databook has been edited to include only accurate and
reliable data. However, because of technical improvements and other modifications the
contents are subject to change without notice.

The circuit examples used in this book are for illustration of typical applications only;
we are not responsible for any problems that may occur in the circuitry and patents of
any third party if these examples are put in practice.

Package abbreviations

DIP : Dual Inline Package

MFP : Mini Flat Package (=Flat DIP)

QIP : Quad Inline Package (=Flat QUIP)
PGA : Pin Grid Array

SRK : Shrink Dual Inline Package

SIP ! Single Inline Package
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1. List of Model Names

Application Note

Type Page Type Page Type Page
cx20017 23 | CX20133 57 | CXA1076K/CXA1176K| 212
CX20017 PCB 295 | CX20152 71 | cXA1096M 232
CX20018/CXA1144S | 37 8§§8§8;ﬁ;};;§;;§ 148 | CXA1096P 246
CX20018 PcB 299 | CX20206 160 | CXA1106P 258
CX20051A 119 | CX20220A-1/-2 176 | CXA1146 276
CX20052A 130 | SX23010 89 CXA1156 279
(CX20052A 310 | CX23060 PCB 324 | CXA1236K 282
fﬁ?giﬁ,o,e 7 359 | CX23034 105 | SXA1 roK JPce 340
cxz0116/0 130 | SXAT008F 190 | FCX20220A-1/-2 348
SRauctros  s1e SRISIEMIIE 202 | mxc1300 284
Cxo0116/0 CXATOIERTK/UKY o 531 ‘
CXA1066K /UK 366 |
CXA1056P /K /UK
CXA1016P/K/UK




2. Index by Usage

1) A/D, D/A Converters — Audio —

Type Function 1 Page
CX20017 Dual 16bit 44kHz Multiplexed D/A Converter 23
SX20018< | Dual 16bit 44kHz Multiplexed A/D Converter 37
CX20133 16bit D/A Converter 57
CX20152 ‘Dual 16bit 88kHz Multiplexed D/A 71
©X23010 Tyt b skt Mliplexed A/D+D/A
CX23034 | Digital Filter for CD B 108

2) A/D, D/A Converters — Video —

Type Function Page
CX20051A 10bit 30MHz D/A Converter I
CX20052A 8bit i(j}\;IHZWSulra-”rranging A/D Con;/erter 7”7130
8%%?(1)162((L/JUK 8bitr 1 leHz Flash A/D Converter 139
CX20201A-1/-2/-3 10/ 9 8bit 160MHz D/A Converter 148
CX20206 7 8bin 35MHZRGB 3-channél 7D/A Converter ‘160
CX20220A-1/-2 10/ 9bit 20MHz Sub-ranginé A/D Converter 71 76
CXA1008P/ 1009P High-speea Sample and Hold Arﬁplifier | " 190
GXAT016P/K/UK  8bit 30/50MHz Flash A/D Converter 202
CXAIOT8K | $bit 200/300MHz Flash A/D Converter 212
CXA1096M SbIEI;E}lash A/D Csﬁvertcr 232
CXA1096P 8t;it‘2*01\;-1;i~{ash A/D Converter 772;4767
CXA1 106P 8t;ilzgiflvl;;vﬁigh-speed D/A Converter ¥2-—Sg
CXA1146 * 8bit 160MH Triple VIDEO DAC ® | 276
CXA1 166 8b1t300MHz Triple VIDEO DAC P 7279
CXA1236K 7 SBit 5(—)01“\“_12 Single VIDEO DAC P) 282
BX-1300 | 8bit 20MHz A/D Converter Module | ees

(P) : Preliminary




3) Evaluation Printed Circuit Boards

Type Function Page
€X20017 pcB CX20017 Evaluation Board 295
CX20018 pcB CX20018 Evaluation Board 299
CX20052A PCB-3A/3B 8bit 20/15MHz A/D Converter Evaluation Board 310
8%%%&24%,(} PCB 8bit 100MHz A/D Evaluation Board 316
CX23060 pcB CX23060 Evaluation Board 324
CXAIQIOE/K/UK L poa | 8bit 50MHz/30MHz A/D Bvaluation Board 331
CXA107CK PCB | 8bit 200/300MHz A/D Evaluation Board 340
FCX20220A1/:2 10bit/9bit 20MHz Sub-ranging A/D Converter 348

Evaluation Board
4) Application Notes
Type Function Page
CX20052A 8bit 20MHz Sub-ranging A/D Converter 359
Bxat068 uk .
CXA1056P /K/UK 8bit High-speed A/D Converter 366
CXA1016P/K/UK




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] CX20011A
T ) IS — Improvement mark
“A" is affixed when specifications are partially
improved.
—— Product number
Identifies individual product.
Category number
Indicates the product category in one or two digits.
| Bipolar IC: O, 1, 8, 10, 20, 22
Imosic: 5,7, 23,79 J
Sony IC mark

b) New nomenclature
[Example] 9_(1} 1001AP

1 1 L——— Package mark

: Plastic DIP

D : Ceramic DIP

M : Mini Flat Package

L

Q

o

: Single Inline Package
: Quad Inline Package
S : Shrink Dual Inline Package
Improvement mark

“A" is affixed when specifications are improved.
Product number

Identifies the individual product.
Product category mark

A : Bipolar IC

B : Bipolar digital IC

D : MOS logic IC

K : Memory

P, Q: Microcomputer

L : CCD signal processor
Sony IC mark

2. Nomenclature for CCD image product name
[Example] ICX016AK

| SE— Filter or package mark
Improvement mark
“A" is affixed when specifications are improved.
Product number

Sony CCD imager mark




4. Precautions for IC Application

A) Absolute maximum ratings

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

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

Maximum rating must never be
reached for two items at the same time.

IC maximum ratings

The following maximum ratings are
used for ICs.

(1) Maximum power supply voltage Vcc

(Vop)

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

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

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

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

(3) Operating ambient temperature Topr

The temperature range within which IC
can operate satisfactorily.

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

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

(4) Storage temperature Tstg

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

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

(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.

The relationship among these maxi-
mum ratings for IC js shown below.

Vce
16
Assurance of N
non-destruction 0 assurance
12
S Assurance of
= operation ~
& 10
(=]
ol PD-Ta curve
S 8
—; Assurance of electrical
3 characteristics
n
=551 _10 25 60 125
Topr
Tstg

Ambient temperature (°C)
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B) Protection against
electrostatic breakdown

There have been problems of elec-
trostatic destruction of electronic devices
since the 2nd World War. Their history is
closely related to the advancement in the
semiconductor devices; that is, with the
development of semiconductor techno-
logy, new problems in electrostatic de-
struction have arisen. This situation,
perhaps, can be understood by recalling
the case of MOS FET.

Today, the problem of electrostatic de-
struction is again drawing people’s atten-
tion as we are entering the era of LS| and
VLSI. Here are our suggestions for prevent-
ing electrostatic destruction in the device
fabrication process.

Factors causing electrostatic
generation in manufacture process

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

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

Causes of electrostatic destruction of
semiconductor parts in manufacture
process

Input tem

!
semi- ® belt conveyer
conductor |parts e work table
resistor mounting| ® human body
capacitor o parts box

!
solder dipping ® dipping machine

® work table
® human body
® soldering iron

visual correction

lead cutting ® cutting machine
!

sand blasting ¢ sand blasting machine
!

soldering correction

|
® belt conveyer
rear side mounting ® work table
of parts ® human body
frame assembly ® parts box

® soldering iron

|

inspection and repair

!
Output
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Handling precautions for preventing
electrostatic destruction
Explained below are procedures that
must be taken in fabrication for preventing
the electrostatic destruction of semi-
conductor devices.

The following basic rules must be
obeyed.

(D Equalize potentials of terminals when
transporting or storing.

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

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

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

Operator
1) Clothes

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

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

example of grounding band

cotton glove

. grounding wire

When using a copper wire for grounding,
connect a 1M resistance in series near
the hand for safety.

3) Handling of semiconductor device

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

holding of semiconductor device

DIP type

can type

Equipment and tools

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

are to be used. Check insulation before-

hand to prevent leakage.

[Check point]

® measuring instrument

® conveyer

® electric deburr brush

® carrier

® solder dipping tank

® lead cutter

® shelves and racks

grounding of carrier

conductive sheet

12—



2) Grounding of work table

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

grounding of work table

conductive sheet or
stainless steel sheet

grounding wire

3) Semiconductor device case

Use the metal case, or the antistatic
plastic case (lined with conductive sheet
or aluminum foil).

plastic case for
semiconductor devices

line with conductive
sheet or aluminum foil

4) Insertion of semiconductor device
Insert the semiconductor device in
mounting process or on the belt conveyer.
The insertion should be done on a conduc-
tive sheet, or a wood or metal carrier.
5) Operation in energized state
When the substrate is checked while
energizing the substrate where the delicate
semiconductor device is mounted, be sure
to place the substrate on corrugated
cardboard, wood, or on a metal carrier.

6) Other points of caution

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

Transporting, storing and packaging
methods
1) Magazine

Use the metal, or antistatic-treated
plastic IC magazines.

The plastic magazines used for ship-
ping ICs are antistatic-treated, and they
can be used for storing ICs.

magazine

conductive magazine

2) Bag

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

bag

—~—

conductive bag
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3) Handling of delivery box

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

handling of delivery box

wooden or corrugated
cardboard box

[ e ) oo

(=]

[=T=)
I::::}/ =1=)

L :
T

grounding plate

4) Treatment after vehicle transport

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

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

handling of mounted substrate

cotton glove

conductive bag or
paper bag

Soldering operation
1) Soldering iron

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

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

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

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

Do not use the Solder-Pult when
removing the semiconductor device. Use a
Soder-wick or equivalent.

solder remover

soder-wick

solder pult

6) Soldering work table

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

—14 —



C) Mounting method

Soldering and solderability
(1) Solderability guaranteed by JIS

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

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

e H63A or equivalent solder must be
used, and the terminal must be
dipped in the solder which has been
heated to 230°Cx5°C for 5=+1
seconds.

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

total area should be coated with
solder.
(2) Area for soldering warranty
Soldering is warranted for a specific
portion of the terminal. The warranted por-
tion is shown in the following figure.
The tie-bar cut portion also serves as
a dam to prevent the sealing resin flowing
out during device fabrication; it is cut off
at the end of the process. Since the termi-
nal is exposed at the cut-off end, the area
for soldering is restricted. The portion near
the resin is often covered with burrs when
sealing with resin; it is not in the soldering
warranty area.

warranty area for soldering

device main body

T

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 terminal only once for
10+1 seconds in a solder bath of
260°C+5°C, or for 3t8‘ seconds

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

tie-bar cut portion

warranty range

device main body

The temperature of 260°C +5°C as-
sumes the soldering with solder flow
system, and the temperature 350°C
+10°C assumes soldering by solder-
ing iron.

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

e Normally, the warranty is limited for
10 seconds at 260°C =5°C. The dis-
tance between the device main body
and solder bath is assumed as 1.6
mm.

—15 —




5. Quality Assurance and Reliability

Sony’s Policy of Quality Assurance

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

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

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

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

Quality assurance system of semiconductor products

Planning and

Control Dept Sales Dept

Distributing Dept

Design Dept
Research Dept
Industrial Engineer-|
ing Dept Materials
Engineering Dept

Quality Assurance

Production Dept
P Dept
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Quality assurance criteria and
reliability test criteria

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

Periodical reliability test

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

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

Item Test Hour LTPD (%)
. .. In order to know the quality level, some

Electrical characteristic tost types are selected and tested again.

LIFE TEST High temperature operation Up to 1000 hr 10%
High temperature storage Up to 1000 hr 10%

Low temperature storage Up to 1000 hr 10%

High temperature and high humidity storage Up to 1000 hr 10%

High humidity bias test Up to 1000 hr 10%

:::2: temperature and high humidity with Upto 500 hr 10%

Pressure cooker Upto 200 hr 10%

ENVIRONMENT  Soldering heat resistance heat cycle 10s 15%

TEST Heat cycle 10 cycle 15%

MECHANICAL Solderability Japan Industrial 15%

TEST Lead strength Standard (JIS) 15%
OTHER TESTS if necessary test, are selected accordingly to JIS C7021, C7022, EIAJ SD121,1C121.

* These tests are selected by sampling standard.

These tests and Inspection data are useful not only to estimate quality in the market
place but also as data to improve design and wafer processes.

- 17 -




Reliability test standard for acceptance of products

Type of Test Condition Supply voltage Testing time LTPD(%)
High temperature operation Ta=125°C, 150°C TYP 1000 hr 5%
High temperature with bias Ta=125°C, 1560°C TYP 1000 hr 5%
High temperature storage Ta=150°C 1000 hr 5%
Low temperature storage Ta=-65°C 1000 hr 5%
High temperature and Ta=85°C, 85%RH 1000 hr 5%
humidity storage
High temperature and P TYP
High humidity with bias Ta=85°C, 85%RH (1 hr on/3 hr off) 500hr 5%
— o,
Pressure cooker Ta=121 C 100%RH, 30 pounds 1000 hr 5%
per square inch
Temperature cycle Ta=-65°C to +150°C 100C 10%
Heat shock Ta=0°C to +100°C 5C 10%
Soldering heat resistance Tsolder = 260°C 108 105
Solderability Tsolder =230°C (Rosin type flux) 58 10%
. X,Y,Z 1500G 3 times for 10%
Mechanical shock 0.5 ms half sine wave each direction
N X, Y, Z 20G 10 to 2000 to 10 Hz (4 min) | 16 minutes for 10%
Vibration . - L
sine wave vibration each direction
. X, Y, 220,000 G 1 minute for 10%
Constant acceleration . . N
centrifugal acceleration each direction
X Falling from the height of 75cm 3 times 10%
Fall by gravity to maple plate by gravity
(Bend)
Lead strength Pull) Based on JIS 10%
Device must be designed again, when electrostatic strength is below standard
Electrostatics strength supplying surge voltage
To each pin under the conditions of C =200PF and Rs=01).

—18 —



From development to production

Product Planning I
|
Business Planning J
T
Product Planning Review 1
| B
Examination of l@———— Function, Characteristics, Quality and Reliability
Desired Specification
| B
Development Planning J‘——Schedule, Quantity and Cost
I
Conceptual Design Review7
1 B
Development Design ]‘-—Circuit, Mask, Wafer Process and Packaging
|
Design Review ]
|
Small Scale Fabrication _I
| |
Evaluation k-—_Characteristics, Quality and Reliability
-

-Acceptance of Quality A f i A .
and Reliability () l@———— Acceptance of Quality and Reliability for Design

E v
Trial Manufacturing Review
| B Customer Evaluation

Large Scale Trial
manufacturing

Evaluation J‘——-Characteristics, Quality and Reliability

| I

Acceptance of Quality . iabili .
and Reliability () l———— Acceptance of Quality and Reliability for Production

I
Production Approval J

|
Production ]
|

Shipping Approval J

¥
L Shipping J

{0 IS 2 I—
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1) A/D, D/A Converters — Audio —

Type Function Page
CX20017 Dual 16bit 44kHz Multiplexed D/A Converter 23
©X20018 | Dual 16bit 44kHz Multiplexed A/D Converter a7
CX20133 16bit D/A Converter 57
CX20152 Dual 16bit 88kHz Multiplexed D/A 71
gxas019 Dual 10bit S0kHz Multiplexed A/D+D/A 89
CX23034 Digital Filter for CD 105
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CX20017

Dual 16 bit 44 kHz Multiplexed D/A Converter

Description

The CX20017 is a 16 bit D/A converter |C for PCM
audio using an integration system. Analog signals
can be regenerated from 16 bit digital signals by
adding an integrator, an analog switch, and a low-
pass filter outside the IC.

Features

« 16 bit D/A converter.

« Clock buffer.

« TTL-ECL interface circuit.

« Discharge drive circuit.

« Analog switch drive circuit.

Functions

« Two channels for integral current output and
discharge signal output.

« Level shift circuit for direct interface with TTLs and
MOS LSis.

« Analog switch drive circuits, etc.

Structure
Silicon Monolithic IC

Absolute Maximum Ratings (Ta=25°C)

Package Outline

Unit: mm

366181

28 pin DIP

28 15
oonnoonaonooon

o
afss
ol
S
-
1 14
254
z |9
(5
Wi W
S d
J A
L
z
+04 Fy
05504 z
1.3 £045 L

DIP-28P-02

« Supply voltage Vce to VEE 12 \%

« Operating temperature Topr —10 to +75 °c

« Storage temperature Tstg —50 to +150 °C

« Allowable power dissipation Po 21 w

Recommended Operating Conditions

« Supply voltage Vce 5 + 0.25 \Y
VEE —5 * 0.25 \Y
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Block Diagram

DC
DGND  CIN CIN COUT  BIAS DCL  DGND AGND  AVgg NC loutL !ouTR IsET DCR
@ @ & @ %} 7 — ()| H18 7 ie
____l’j l_ ,
ff
] Clock Buffer Discharge Regulated Current || Discharge
L Source (R)
loiig=2%:1
{ j
Ju
Upper 8 bit Shift Register, Latch, Counter -
Lower 8 bit Shift Register, Latch, Counter
> Y
]
—
Timing N— TTL-ECL —!
Generator Circuit Interface Circuit
d l‘
>CK
D q
< 1 |

Vee  TEST2

LATCH LRCK WCLK BCLK DIN

Fig. 1

LRCK  CC DGND  DVgg
ouT

TEST 1 and TEST 2 are to be used open.

£100TX0
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CX20017

SONYs

Pin Description

No. Symbol Description

1 DVee Digital system power supply pin Apply —5V

2 SuUB Board of IC. It is used always being connected to pin 1
3 TEST 1 Test pin. It is used normally in the open state.
4 Vce Digital system power supply pin Apply +5V

5 TEST 2 Test pin. It is used normally in the open state.
6 LATCH Clock pin of D type latch

7 LRCK LRCK input pin

8 WCLK WCLK input pin

9 BCLK BCLK input pin

10 DIN DIN (Data input pin)

11 LRCK OUT LRCK output pin

12 cc CC input pin

13 DGND Digital system GND pin

14 DVEee Digital system power supply pin Apply —5V
15 DCR Right channel discharge drive signal output pin
16 IseT Integral current setting pin

17 louTr Right channel current output pin

18 louTL Left channel current output pin

19 NC No connection

20 AVEee Analog system power supply pin

21 AGND Analog system GND pin

22 DGND Digital system GND pin

23 DCL Left channel discharge drive signal output pin
24 DCBIAS Discharge circuit bias pin

25 CouTt Clock oscillator output pin

26 CIN Clock oscillator positive input pin

27 CIN Clock oscillator negative input pin

28 DGND Digital system GND pin
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Electrical Characteristics

(Ta = 25°C, Vee = —5.0V, Vcc = 5.0V)

Item Symbol Pin and test condition Min. | Typ. | Max. | Unit | Note
Circuit Current lee 1, 2,14, 20 —112| —85 mA 1
Circuit Current Icc 4 95| 125 mA 1
Input Threshold v | 6,7,8.9 10, 12 —2.9 v | 2
Voltage 1
Input Threshold vz | 6, 7,89, 10 12 2.1 v | 3
Voltage 2
High Level Input Vi | 67,8, 9,10, 12 —-2.2 v 2
Voltage 1
High Level Input Vimz | 6 7,8 9 10, 12 2.8 v | 3
Voltage 2
Low Level Input ViLt 6.7, 89, 10, 12 —42| v 2
Voitage 1
Low Level Input
Vi 6,7, 8,9 10, 12 0.8 \% 3
Voltage 2
High Level Input _
Current 1 it 6,7,8,9,10,12 ViH 0.5V 500 UA 2
High Level Input =
,8,9,10,12 ViH = 4.5V, 3
Current 2 liH2 6,7,8,9 10 IH 5 500 MA
Low Level Input
= — - 2
Current 1 lir 6,7,8,9 10, 12 ViL 0.5V 15 UA
Low Level Input
. 7,8, 9 10, =
Current 2 2 6 8,9, 10,12 viL = 0V 500 LA 3
High Level Output 11 If)u = —100uA after making
Voltage VLRCKH Pin7 to be 4.5V. Supply a| 2.7 \Y
0V-5V-0V clock to pin 6
11 loo = 100unA after setting
Low Level Output
ow tevel BUtPut | Vimext Pin 7 OV. Supply a OV-5V-0V -27| v
Voltage .
to pin 6.
Clock Input Bias Ve 26, 27 —1.3 v
Voltage
Clock High Level
Output Voltage Veer 25 0.8 v
CIoc}( Low Level VeoL 25 ~16 v
Output Voltage
Current Output Pin 17, 18 Pins17 and 18 voltage
Leak loLeak OV. When current output is 1.5 UA
off.
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Item Symbol Pin and test condition Min. | Typ. | Max. | Unit | Note
17, 18 Pins17 and 18 voltage
lout Output Current lout OV. Pin 16 Iser = 500 uA, 2.008 mA
(lour = lo + o)
Current Ratio "2 lo/io 17, 18 Pin16 Iser = 250 pA [255.0 {2566.0| 257.56| — 4

Discharge Circuit

. Ibc 24 Set Pin24 OV 1.35 1.9 25 mA
Current Consumption

Discharge Circuit
High Level Output VocH
Voltage

15, 23 Pin24 voltage = 1.4V.

. . .7 \Y
Load current = —100 nA 027 10451 077

Discharge Circuit
Low Level Output VbcL
Voltage

15, 23 Pin24 voltage = 1.4V.
Load current = —100 A

. 16 Range in which current ratio
Maximum IseT

ISET mAX of loutL (R) meets 255 < lo/io 520 LA
t

Curren < 257

During 0dB (full scale)

playback for both right and left 0.003| 0.005| % 5
Distortion Factor THD During —20 dB playback for 0.02 | 0.025 o 5

both right and left . : :
Operating Clock foux Self'-ex'cnatlon/separate 40 MHz
Frequency excitation

Note) 1. Pins13, 17, 18, 21, 22, 24 and 28 are for grounding, pin16 is connected through 5.1 k2 to
ground. Other pins are open.
2. When Pin 4 (Vcc) is opened.
When Pin 4 (Vcc) is made to be 5.0V.
4. Measurement circuit See Fig. 2
Conversion frequency 44.1 kHz.
Input data 16 bit data generated by ROM SG., Full scale data (0 dB) and data of a
level —20 dB below it are used.
Distortion meter HP339A (all filters are turned on) or its equivalent that has an 80 kHz
LPF, 30 kHz LPF and 400 Hz HPF.
*1 Recommended operating voltage
*2 In the current ratio measurement circuit (Fig. 3):

—3.9 (mV) < 1 (k) X lo (uA) — 256 (k) X io (uA) < 5.9 (mV)

it
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Description of CX20017 Conversion Process

(1) Data Call In (BCLK, DIN, WCLK, LRCK.) See Fig. 5.
Data is 16 bit serial signals and is of a 2's complement type (2's complement). Data is synchronized
with a rising edge of the bit clock (BCLK) from MSB and is sent to the IC sequentially. (Data variations
occur with the fall of BCLK\)
Changing the word clock (WCLK) from a high to a low level during the 17th fall of the BCLK, 16 bit data
is transferred from the shift register to the latch. Data from the other channel is sent in to the system at
the 17th BCLK when CX20017 is used in the stereo mode.
When allocating data in the stereo mode, Rch data is called in while the level of LRCK is low, calling in
Lch data while the level of LRCK is high. lout. and DCL operate only when the level of LRCK is low,
and loutr and DCR, operate only when the level of LRCK is high.

(2

Conversion Process (CC, LRCK, CIN, loutt, loutr, DCL, and DCR)

All the timing circuits inside are reset, by inputting more than three clocks from the clock input (CIN)
after setting the level of the conversion command (CC) to high.

After resetting, the level of CC is set to low, and a clock is supplied into CIN, to start the functioning of
the internal timing circuit. It produces three signals: a discharge, a counter set, and an integral current
start signals. Depending on periods of clocks and the number of clocks the timings of these three
signals are determined as follows:

cc
Discharge Signal le— 1 to
Counter Set Signal "tim
Integral Current ') 15
Start Signal

1 = 34 X 10

2 = 67 X 10

t3 = 31 X 70

4+ = 65 X 7o

t5 min = 47 X 70 (When input data is 01...1)

t5 max = 302 X 7o (When input data is 10...0)

The counter set signal sets data entered in the latch to the counter, and is not output outside. The
discharge signal is output from DCL and DCR and is controlled by LRCK. The signal is output from DCL
when the level of LRCK is low, and from DCR when the level is high.

The upper current lo and lower current io flow on the instruction of the integral current start signal. The
counter starts counting the value preset simultaneously with the turning off the discharge signal. The
counter counts eleven offsets and then sends a signal to stop the integral current. The value of ts is
changed by the input data value preset in the counter and is changed over the range O to 255.
For this reason, a maximum (t4 + ts max) is needed for the conversion time, i.e., the time period
between the level of CC becoming low and the completion of integration.

As is the case with the discharge signal, the integral current outputs loutL when the level of LRCK is
low, outputting loutR when the level is high.
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Regarding the relationship between sampling frequency fs and clock.

e 1/fg
i
|

cc -——-! I L_

5 MAX

DCR/DCL v 129
L
tql i
Integral s A’{. : !‘ Il
current :4-:——| 5 MIN .
[} !
'
'

Vo MAX

Integrator
output ‘

Vo MIN
\ 1/
GND ———— b — - — ——

Deglitch
gli —-l Je————— Deglitch period T ——*——4__

By denoting the clock frequency fcik cycle as 7o, the maximum value Vomax and minimum value Vomin of
the integral voltage output can be given as the following equations.

VOMAx=—'C&*ro*267+—iC°-*ro*266 (tat+15 max)

VOMIN=lC°-*To*12+%J—*To*11 (tat+ts min)

This integral voltage is held to the capacitor C of the integrator when the current switch is turned off.
This voltage is utilized as the D/A conversion output in the deglitch period T. This T is determined by
the settling time of the deglitch circuit.

If setting of the conversion time and deglitch period are equal, the relationship between the conversion
synchronization fs and the clock frequency fcik can be given as follows:

ferk — fok
2X(tattsmAx) 734

fs=
Assuming that fs=44.1kHz, fcix becomes 32.4 MHz.
However, when it is used in practice, it is sufficient to consider that fs=fcik / {(ta+15 max+1 .0p.s)+T},
since approximately 0.5 to 1.0 us will become necessary to the settling of the integrator after the
current of ts is being switched off.
Where, io is the integrated current which is corresponding to 1LSB, and lo is that of corresponding to
281SB.
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(3) Setting Integral Current (Iset, loutt, louTR)
The integral current is determined by the value of a regulated current flowing from IseT pin.
Its relationship can be expressed as follows:
loutL (R) = lo + o

—4 4L
(4 + g ) IseT

Assuming that Do; MSB, Dis; LSB, the integrator output voltage Vo can be given as the following
equations.

Vo=t (Dox27+D1%28+ ... +D71%2°412) 7o
+—ié>-(68*27+69*26+ ... +D15%204+11) 1o

Assuming that IseT=500 uA, to=1/35(MHz)=28.6(ns), and C=2000 pF, the output voltage of the
integrator becomes maximum when the input data is “10 to 0, and that value Vomax becomes as

follows:
lo=4 % ISET
As io=6—1‘-‘*lss'r
Vomax= -2%%%% *267%28.6X10°
+-500°102/64 +266+28.6X109
=7.67(V)

(4

Function of LRCK OUT (LATCH, LRCK, LRCK OUT)

The LRCK OUT output drives the analog switch IC (MC 14053B or its equivalent) to cut the output
converted by CX20017 and the integrator as a PAM wave.

Jitter in a PAM wave causes conversion errors, and a D-type flip flop is contained to absorb this jitter.
The LATCH input is used as a clock to drive the flip flop. The D-type flip flop changes the output
condition in synchronization with the rise of the clock.

This LRCK OUT functions only when +5V is applied to Vcc. The output voltage level is —3 to +3V and
can efficiently drive the CMOS analog switch.

LRCKOUT I l_ r

LATCH, LRCK, and LRCKOUT Timing
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(5) Clock Input/Output Pin (COUT, CIN CIN)
The clock buffer has a configuration similar to that of an ECL logic circuit, and its input pin is biased by
an internal bias circuit. (= —1.3V) output amplitude level is 0.8V.

(6

-

Bias Pin (DVee, SUB, DGND, Vcc, AVee, AGND, and DC BIAS)

SUB is the IC substrate and can be used by making its potential common to DVee. The standard values
of DVee and AVEee are —5.0V.

The CX20017 can be operated regardless of whether the digital input pin is in the ranges O to —5V, orO
to +5V. When operating with an input voltage between O and +5V, raise the level of the Vcc pin to
+5V. As mentioned before, LRCKOUT is output in this case.

Open the Vcc pin when using an input voltage between O and —5V. The DC BIAS is the bias circuit for
the output circuit of the discharge signal. A current of approximately 2.5 mA is required for the standard
value. Supply a current higher than (2.6 mA + @) from a +5V and higher power source.

The potential of this pin is biased to 2Vs.

The value of a is determined as follows. In order to maintain this pin voltage of 2Vt (x1.4V),
approximately 0.5 mA is required. In addition, the maximum current flowing to load resistance RL which
is connected to DCR (pin 15) and DCL (pin 23) can be obtained by the following:

% X(VocH+ |DVee| X2

when Ri=4.7 kQ, VocH=0.4V and DVEe=—5V,
a=0.5+1.32=1.82 (mA)

and the total becomes 4.32 mA.

As the recommended value, it is 5 mA at Ri=4.7 k.
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Peripheral Circuit

CX20017
390P . 47K
-sv=—p() ovee 7D GN 90 1.8K
r
47 CIN 50K o
B W ** LpE
X N : 47K 'L\GMN Leh
-— = >0 ouTPUT
¢ ot x
+5V ) vee e 50 0 \ G 3
5 A
oy NREOEETEN F. 172 LF38 ’
o— ©) LATCH pcL Esox BE e+ ’ﬁ e
: a7,
44.1KHz O 7)LRCK D GND = 40538 4Ty (’;’ u iy
88.2KHz 8) W CLK A GND $ 30K CELEETD R0 300p ™
1.4MHz 00— 9) B CLK  AVEE 5 | ot
J U K
DATA 0— 19 bIN == 1—4 R.B1as & 50K » WT it
-~ 3 P L
LRCK 0 TaTuparK 1500P R. GAIN
GNDi 19 =00t toure (18 ~ sk E4TK ~
L L6 cc toutr (7 N w N ren
oo 15e7 (© 1/2 LF353 172 LF3s3 ouTPUT
14 Dvee OCR {5
N
o 4TH 1seT ¥ 50K
2 30K
+15V -5V +5v -5v

Fig. 2

20000C5

* Polystyrene capacitor is recommended to use.
** The one manufactured by Murata Mfg., AFL89WB

The evaluation boards applying the above circuit are prepared.
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Current Ratio Measureing Circuit

SWi

+15V

+0.4u

t——————0 -15V

1V  ( when IseT = 250uA)
2.3V ( when IseT = 575uA)

1k : 16 k2 10.5% 16 resistors connected in parallel.
256 k2 : The above 16 resistors are connected in series.

Voltmeter: To be 5 digits (4-1)

+0—
Voltmeter
J ——
ROM SG
CLKO—m———— Sw4
CLKO———— o b
2 2 21 1918 =(17)~(16 =15
CX20017
1 (2 (32 = 5 M 6 (7 X 8)=(2 (101 ) )-(12~(1314)
GND
-5V 1 lf
+5v

o
DATA

ZHWY '+
o

IHN 2YY
o—

ZHNZ'88
o

Fig. 3

O ISET.250pA,575uA

SW1 | SW2 | SW3 | sW4
lo a a a
Leh |— 2
io b b b b
lo a a a a
Rch n
io b b b b

£1002XD
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A circuit example by which deglitcher is carried out with sample/hold type

+5V 10K
1 A
W
106 100P
i
-
Integrat 51K |r &
ntegrator YW J
’ ) [ -0 2 b—> LPF
sokg | i )—t-—--
3 | i +
15, x
I
:?eod I
10u T 11
+ 11
s 100P
————
|
5.1K 1| o—(5 >
Integrator >— VW 0) !
3 172 —> LPF
o .
50K +
T Badal
L

4'1110;4 LF353N
sk 3 -F'

~W

10K

AMA

VY

~-5v

LRCK ”r uPD4053

-15v
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Timing Chart During Stereo Mode

LRCK (44.1k) | ] |

WCLK (88.2k)

BCLK (1.4M)

DIN (ra)isYusokaol 2\ 3 45 6 {7 (& o Joof1 (fr2fsa1aYis)aafess 2 X 3o \(5 Y & Y 7 & ) o Yuof 14 )s2)(13)1a)is)sousa 2 X3 o {5 X& X7 Y8 o o)1)
CC (88.2k)

LRCK OUT 1 J |

Lch Integrator
Output

DCL 1 1

Rch Integrator
Output

DCR l l

Fig. 5
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louT (A)

CX20017

SONY.
lout temperature characteristics (lo+io) lo/io vs. ISET
ISET = 500uA
4K
2K
—_ 45ppm/°C typ VEE = -5V
T L o5 EE
Q
k=3 o
5 o — $
2 ]
256
L1
-2K
-4K
-20 0 20 40 60 80 100 200 300 400
Ta (°C) ISET (MA)
Output current vs.
Power supply voitage (VEE) Distortion ratio (dB)
ISET = 500uA
-70
1007
~20dB
1.33uA/V L~
1006 ,/ =
/ S
z
o —80
1005 ~ e
c
] 2
L~ ]
1004 /] o
-90
Full scale
1003 \\I
-40 -4.5 -5.0 -5.5 -6 100 1K 10K

VEE — Power supply voltage (V) Frequency (Hz)
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SONY CX20018/CXA1144S

Dual 16 bit 44 kHz Multiplexed A/D Converter

Description Package Outline Unit: mm
The CX20018/CXA1144S is a monolithic bipolar
IC designed for PCM (Pulse Code Modulation) audio. 28 pin DIP
This IC consists of 16 bit counters, shift registers, voa t.:%
clock buffer, clocked synchronous comparator, stabilized o366 01 4
current source and TTL compatible interface circuits, 28 15
etc. ol 5 10 10°
4y
Features ; #
« Good monotonicity 254
¢ Low noise -
« TTL compatible input/output i
« Stereo or monaural modes can be selected by L — i
external control I
05504 H
Structure 13 %033) 3
Bipolar silicon monolithic IC DIP-28P-02
28 pin SRK
2698 ER
8 o)
(=}
28
Anonononnoongn I —
fo) Sie l 5° to 10°
SoTSTTTTTTTeRE
1778
Z|133
3|8
w| &
o] o
L A}
jull
]
0504 =
0.9%015 b=
SRK-28P-01
Absolute Maximum Ratings
* Supply voltage Vce to VEee 12 \%
¢ Operating temperature Topr —20 to +75 °c
« Storage temperature Tstg —50 to +150 °C
¢ Allowable power dissipation Po 1.7 W (CX20018)
Po 1.2 W (CXA1144S)
Recommended Operating Conditions
* Supply voltage Vcc 4.75 to 5.25 \
VEE —5.25 to —4.75 V

*Note Refer to page 299 (CX20018PCB) as the application note.
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Block Diagram

louT 2 0 T
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our - i interface 2
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er | TTLECL | @5
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Switch o
VH1 [
Lower Clock Gate
CIN1 ] Comea- i
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N ] 18
I Y
Gate 7
cc @ Comparator [} it
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EGND (14) T

TGND
DouTt
TVee
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Control Pin

fmelk
n

CLKOUT

CLKIN
CLKIN
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SH1

SH 2

EVEE
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CX20018/CXA1144S SONY.

Pin Description and Equivalent Circuit

No. Symbol Equivalent circuit Description
1 lout2 2610 Integration current output of channel 2
2 lout1 o i Integration current output of channel 1
3 AGND Analog ground
© 4Pin
4 lseT S Setting the value of integration current
ﬁ (Iser=32i0, lser=I0/4) IsSeT=750uA
30K
AVeEe Analog supply
6 VH2 Upper comparator input of channel 2
8 vi2 &Pin j: Lower comparator input of channel 2
8Pin
e o
9 VH1 y Upper comparator input of channel 1
11 AR - Lower comparator input of channel 1

Upper and lower common input of

’ cinNz 4 channel 2
R
\3230—
'y
— Upper and lower common input of

10 CN1
channel 1
——j:nOK
12 cc 12Pin o [ Non-inverting input of conversion command
we Tk 5““'\% 600mV=CC4.0V

13 cC Inverting input of conversion command
14 EGND Digital ground (ECL)
15 EVEe Digital supply
16 SH2 +5°v 7'."5'.( 4 Sample/hold pulse output of channel 2

1K E;T 2 in

Lo

17 SH1 ) Sample/hold pulse output of channel 1
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No. Symbol Equivalent circuit ) Description
18 MODE Switching of stereo, monaural or sample/
o hold pulse.
18Pin
23Pin 71 Determining division ratio of divided
ll 100pA output
23 N - "
CONTROL PIN Can select division ratio at OFF, 1/2, 1/4,
1/8 of master clock frequency
19 CLK IN Non-inverting input of clock buffer
20 CLK IN Inverting input of clock buffer
21 CLK ouUT Output of clock buffer
22Pin
22 fMgLK Divided output (Open corrector)
3mA
+5v
o4
24Pin
24 BCLK I Clock input that shifts the internal converted
data to external.
25 EGND Digital ground
26 TVce Digital supply
+5v
27 Dout Conversion data output (Output at TTL
27Pin level)
28 TGND TTL ground
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Electrical Characteristics (Ta=25°C, Vee=—5V, Vcc=5V)
Item Symbol | Pin No. and Test Condition Min. | Typ. | Max. | Unit | Note
Supply voltage VEE —4.75|—5.00|—5.25 \ 1
range "
Supply voltage Vce 475 | 5.00 | 5.25 \Y 1
range !
Circuit current lee 70.0 [ 102.0|130.0 | mA 1
Circuit currnet Icc 4.0 10.0 | 15.0 mA 1
Current output loLEAK 1, 2 (Pins 1, 2 Voltage=0V 1.0 MA 2
pin leak when current output is off)
lout output current lout 1, 2 (Pins 1, 2 Voltage=0V. 1.64 mA 2
Iset=410 uA)
Current ratio "2 lo/io 1, 2 (lset=410 uA) 127.0128.0{129.0
Maximum IseT IseT Max.| 4 750 UA 2
current 127.0= % <129.0
o
Sample hold pulse VSH1H 16, 17 —0.05 0 0.1 \
high level output VSH2H
voltage
Sample hold pulse VSH1L 16, 17 —4.40|—4.25|—3.50 \%
low level output VsHaL
voltage
Clock input bias VCLKIN 19, 20 —1.90|—1.72|—1.60 \
voltage VCLKIN
Clock output low lcLkouTL 21 3.0 4.0 mA
level output current
CC, CC input bias VceIn 12, 13 —2.20|—1.92|—1.60| V
voltage Vcein
Data output high VDOUTH 27 lov=0.1 mA 3.2 \Y
level output voltage
Data output low VpouTL 27 lo.=—0.4 mA 0.4 \Y
level output voltage
Bit clock high level | VsCLkH 24 2.0 \'
input voltage
Bit clock low level | VBCLKL 24 0.5 \
input voltage
Bit clock high level | IscLkH 24 4 MA
input current
Bit clock low level IBCLKL 24 0.2 1 MA
input current
During O dB (full scale) playback 0.005 | 0.006 | % 3
Distortion "3 factor THD for both channel
During —20 dB playback for 0.05 % 3
both channel
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CX20018/CXA1144S
Item Symbol Pin No. and Test Condition Min. | Typ.| Max. | Unit
f 100 | MHz
Maximum operating " Self-excitation or 20018 (Cx20018)
clock frequency separate excitation CXAT1445S 95
(CXA1144S)
Vet (o )| 23 2.0 5.0 \%
Dividing ratio Vet (2) | 23 0.2 0.8 Vv
control voltage Vet (4) | 23 -0.8 -02 | Vv
Vet (8) | 23 —5.0 —2.0 \
Vmope (1)| 18 Stereo, S/H ON 2.0 5.0 \
Mode control Vmooe (2)| 18 Stereo, S/H OFF 0.2 0.8 \%
voltage Vmooe (3)| 18 Monaural, S/H OFF —0.8 -02 | Vv
Vmope (4)| 18 Monaural, S/H ON —5.0 —2.0 \%

Note) 1 Pins 1,2, 3,6, 7,8 9 10, 11, 14, 21, 25 and 28 are for grounding, pins 18, 22, 23, are
connected Vcc. Pin 4 draws 410 pA of current by external current source.

2 Reference to the current ratio test circuit.

3 Conversion Frequency 44.1 kHz
Distortion Meter

HP339A (all Filters are turned on) or its equivalent that has an 80 kHz,
LPF, 30 kHz LPF and 400 Hz HPF.

*1 Recommended operating voltage
*2 In the current ratio test circuit (See Fig. 1)

|15 X 8 (k) X io (uA) — % (kQ) X lo (uA) | < 120 mV

*3 Measurement Method (See Note 3)

A/D
Sine D/A
CX20018/ HP339A
Wave CXA11 MSI CX20017
THD < —90 dB fyin =1 kHz or its equivalent

fMcLK = 84.6 MHz
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Current Ratio Test Circuit

Electrical Characteristics Test Circuit

1.538V (when Iset = 410 uA)
2.812V (when Iset = 750 uA)

0 +i5V

wi
Current Ratio Test Circuit s T
a Tb 1y 10000P
15 k2/16: 16 resistors are connected in parallel. a Sw3 -
15 k2 x 8: 8 resistors are connected in series. (resistor —o0 5,?3
tolerance + 0.5%) b W
lo: Pin 7 and 10 voltages are set at 0.5V. 1000P
- a
io: Pin 7 and 10 voltages are set at —1.0V. [—0 sSw4 \ ;
! + Voltmeter
.,_____.‘b " + |_F355>— To be 5 digit (4 1/2)
P J - 1000P
15K/16 3 S15kx8 ,—/ I
q
SW2 A {0000P
 co wel ™ T
o=
¥ 1w
10138 =
1ooooP;H|: © - 15V
LP ek 1
10000P h Y T .ﬁ
2kg T | ¥ T [tooo0r |
10000[P |2k 14 13121110 9 8 7 65 4 3 2 1
2K S Te
2
P CX20018/CXA1144S (
> -
2K T 2K pin 7
lout | SW1 [ SW2 | SW3 |sw4 | C.C 10
15 16 17 18 19 20 21 22 2324 2526 27 28 voltage
't lo a a b b 0.5v
EVeE O- I I I .L.Hlj - 10000[P e s A e
I oe by fser o b | b | b 05V
-] (FopA 2h ot -4V —
750pA io b b a a —-1.0v
7 ;[; ooty
000P  500nH <.L J)
X'tal = 84.6MHz o
+5V +5V 45V +5v AVEeEe
Fig. 1 -5V
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CX20018/CXA1144S ‘ SONYs

Description of CX20018 Conversion Process

Conversion process

The timing circuit controls a conversion cycle and send “Data Transfer Pulse” to the 16 bit shift register for
transmitting the last converted data. It is reset by both the edge of CC (Conversion Command), and the
master clock pulse is fed to the timing circuit.

“Data Transfer Pulse” and “Mask Pulse” become “H" level as soon as the timing circuit starts to count
clocks. “Data Transfer Pulse” becomes “L” when the timing circuit counts 11 clocks, and then the last data
is transferred. Simultaneously, “Current Switch Pulse” becomes “H"”, and integral current starts to flow.
“Counter Preset Pulse” becomes “H” when the timing circuit counts 16 clocks. And then, upper and lower
level counters are reset. Counter Preset Pulse holds “H” level during the period of 8 clocks.

When the timing circuit counts 31 clocks, Mask Pulse becomes “L” and A/D conversion starts.

The coarse current “lo”" discharges the sampled charge of integrator until the output voltage of integrator
crosses the reference voltage (VrefH). During this period the upper level counter counts the number of
clock. After crossing the VrefH the fine current discharges the remaining charge of integrator. The lower
level counter counts the number of clock until the output voltage of integrator crosses the lower level
references voltage (Vrefl). (See Figs. 2, 3, 4)

Data output
Data are 16 bit serial signals and 2's complement. The serial data are synchronous with a rising edge of Bit
clock (BCLK), and only MSB data is synchronized with a edge of “Data Transfer Pulse”. (See Fig. 3)

Monaural operation mode

In monaural mode the external integrator is tracking the input signal during CC is "H" state. At the moment
when CC goes “L" state, the CX20018/CXA1144S starts conversion. The data is transferred to the output
from MSB sequentially.

After 16 bit data are transferred, “Data Out’ comes to the “H” level and keeps “H” level until next
conversion. (See Fig. 4)
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Timing Chart
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Puse | ——2S] ]

fe————  11clock ————}

Counter
Preset Pulse

-— 8 clock B —

Mask Pulse __m

1
i 31 clock

Current i
Switch Pulse
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Stereo Mode

c.c
— . /
SH2 S
— \
SH1 —L
| W
Vref (V)
2ch Input e =
vref (V])
Tchinput T e myreig (V) T T T T T T T T T T T e e - m - — —m e ——m — mm—— 7"""_:
lout 2 1
ou lo ON
lout 2 L J i ON | S
o
lout 1 __J—;EE—I J 1
1 1 ] I
D°“‘ Transt i ON L
ata Transfer
Pulse —J-l L g
Counter In M n
Preset Pulse
BCLK
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Counter Clock — LB

[T

Lower Level
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Fig. 3
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Monaural Mode

c.c / \ ——
Vref (V)
2ch Input - —
Vref (VH)

| |

out J io ON | I
lout —
Data T f lo ON

ata Transfer
Pulse _n
Counter J'I

Preset Pulse
sek /AN NN NAANAANAANANANANANAANANNANANNANANNANNNNNANNNNANNS
\wsaX 2 )X(3 X s X[ X6 X7 X e X(o Yo X X1z X1 X1a X15Xise MSE

Mask Pulse r—1
Upper Level

Counter Clock

Lower Level I = = === == oo G

Counter Clock

Fig. 4
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CX20018/CXA1144S SONYo.

Interface Circuit, Divider Circuit, Sample/Hold Circuit

(1) Intergration current output
Recommended value; lset = 410 uA

lo=4 lsst=1.64 mA ) at C=1000 pF fwcik = 84.6 MHz full scale 10V
o = 515 lset = 12.8 pA
Iset = 750uA

(2) Clock Buffer
(a) Internal clock (Excited circuit with crystal)

CLOCK
BUFFER
LG & e |
CLKIN | CcLKOUT
CLKIN ~—[}
1000P T spP r
10P 500nH
e d
(X'tal 84.6 MHz)

(b) External clock

$——&D)— crkour §—E&)—— cLkout

) 1000P - 172V E

CLOCK IN l
§ B—cLk CLKIN_ g -CLKIN -

L 1000P L

1 Balanced input 2 Single ended input

AAA.l
A
(4]
x

0.8mA 0.8mA
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CX20018/CXA1144S SONYe

Select guide of master clock frequency

« Maximum operation clock frequency 100 MHz

« The minimum number of clock for a conversion is calculated as follows.
(22— 2) + 2 X (27 — 1) + (25 — 1) = 795 clocks

4
Upper level Counter Timing circuit
Lower level counter

« In case of conversion frequency of 44.06 kHz,
2fs X 795 = 70.1 MHz fs: Sampling frequency
fmcLk = 71 MHz (Conversion time is assigned 1/2 of period.)
Conversion time is assigned 3/4 of a period in monaural mode.
fmclk = 48 MHz
Note) See as follows

Conversion

Signal Conversion

Sampling —

B
i

T
|

(3) fmck/N Output
The output of fmcik/N is prepared for synchronous operation with digital circuit.
Divided value “N” is determined by external control, and N is 2, 4, 8 or .

il

fmeek — leiock @ CLOCK @ CLOCK Q
'—_-:_—1"1

ol
| E—
—
o
ol
L |

Basic Divider Block
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CX20018/CXA1144S SONYe

wa TR N VeTL Range
_t. OFF e 20V [ 5.0V2Ver 220V
oS L " < 2 | osvzVer 20
1 . 4 —0.2V2VeTL 2 —0.8V
SWb . 7 fmcuk 8 | —2.0V2VerL2-5.0V
wois I~ °
SWe ‘ 71,‘ fmcLK
s TN -~ 5o
swd 1? fMeLK |
_____ 5.0V
Threshould value of Control Pin
(4) Recommended Interface Circuit
(a) ECL 10k (N=2) ' (b) TTLs (N=4 or 8)
+5v
R
fucik R=9.1K
n R = 3.6K (LS)
R = 3K (ALS)

(c) High Speed CMOS (N=8)

1 +5V e In all of these cases, R156(3KQ) mounted on the PCB has
been removed. Instead, a resister (300,3.6K and 1.2K,
respectively) is attached externally.

1.2K 47K
"""‘
40H004
fucLx 100OP | V
n
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CX20018/CXA1144S SONYs

(5) Stereo mode, Monaural mode
Stereo or Monaural modes can be selected by mode pin. And “ON" or “OFF" state of Sample/Hold
Pulse is selected similaly.
This is illustrated in the following way.

———— 5.0v
Stereo Mode
& S/H ON
wacie . IO -~~~ 5o
Stereo Mode
i S/H OFF 2v
INVALID :T: g, - —— - -g:2v
-i-_ g/;:nguFril Mode .
wso Z” IO~ 3o
:I/(Ln;u;al Mode
————— —-5.0V
S/H Pulse
|
CC Pulse E
_.: L— 40 ns
— : IIQ— 50 ns
ov [
SH1 : l :
\ .
|
_.: EA— 110 ns
: ] ov
| LE—,gns
SH 2 _-’: l :
—4.25V .

R =15pF, Vo =-1.0V, VoL = —3.0V

Propagation Delay Times from CC input to SH1, SH2 output
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CX20018/CXA1144S

SONYes

(6) Data Out

(

The maximum frequency of BCLK =4 MHz

(7) Relationship of Vin max, CSH, lset, lo and io

\
cc h
i

. fowan)
TRANS |

! v
DATA ! ! Only MSB
! 1

T t

Only MSB is delayed against the CC pulse.
Others are delayed against the bit clock.
t\y; One cycle of master clock

[ h T

(1) Vin is defined as the input voltage of integrator.
(2) lo, io are defined as the coarse and fine integration current respectively.

(3) In case of a full scale input voltage.

AA

VW

X — lo To 199 — + io To 7 —
Vin max ————CSH (2 1) —"'—""CSH (2 1)

Using lo = 4lset, io =

Vin max = 32 ° CSH

Assuming.v;. max = 10 Vp-p, To =

515 Iset

— 1 . Iset To (216 —_ 1)

CSH = 1500 PF
Slset = 620 UA

~1LSB = lo.To = 1524V

Note) In case of non-inverting operation, Vin Max. is limited to 5 Vp-p.

CSH

1

1 =
f  84.6 MHz
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* All by-pass capacitors for Op Amps are 10000 pF value

10K 44
AAA. AMY
e A A4 P ad/ -—
10K l T csH= = 43K
ViN2 o N iK T NG ® W Bi 1K ®
LF35, PWL.L In LF35>—4 LF356 W
- 25K152 b 3k b2
'—-L Jr( ) 4 150P
= = & 50K - 3 .l.
L 1ok — 1<
ARA. AAAE.
W = c
10K l = oK
Vint o~ N’: 1K, [csH T e N': K ys0p
LF35¢ 17 |vese LF3IS>—Aw
- + EI .
15 T
L J L L ¥
T T Esok T
-15 0— i
T GND o— —
0.4 10u]
y M 28 T - .
2 27 + 78L05
A GND o— 3 26— 1y
W=+ Jooul, ] “oF
WY W 25 10p
Rset 4Kk [1 . 5 00 24 T
.01 -
"6 XN 23}-x1 :
0.0ty 7 20 22}—%2 ¥
T} 8 S 2 i+
rect =
9 do 20—
0.0ty o 9N 19l
04.1,. —F 1 18}—x3
cco I P WS G é "
I -ﬂm 135
o ).'A':: I
D GND o-
)
DATA OUT BIT CLOCK

Typical Application
16 Bit AD Convertor Peripheral

Circuit (Stereo Mode)

Wave Form

cevzem [ [
1

-- oV
8 Pin VOLTAGE

[
I
| 1
|

1M1Pin 1
VOLTAGE '

*1,2,3: See to Page 13 and 14.

* Rset, CSH: See to Page 16.
(Rset = 42 k2 when Iset = 410 uA, Rset = 22 k2 when
Iset = 750 pA.)

Fig. 5 16 bit A/D Converter Peripheral Circuit (Stereo Mode)
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Typical Application — Monaural Mode

16 Bit AD Convertor Peripheral Circuit (Monaural Mode)

* All by-pass capacitors for Op Amps are 10000 pF value

O T GND

1»——0 D ouT

-0B CLK

15V o— 78L05
>
W e oy -10000P=f Feet
10K 43K 50K b J 7 4k J
ViN  O——— | + 1K mw R r & =001
10K LF356 5 LF358>——MA “fo
— 1K = \J M
3 + 1 28
2sK152 J 2 57
'S4 T 3 26—
SoKZ 4 ol o4 ], 25
5 24
A GND oO— 1 6 2R 231
NS
s 28 SlxtAH
8 Ao 3
0oty B ° sy 20—
-5y o0 Oty 10 o~ 19f—F—¢
1" 18 f——1000P
1ou 12 17
13 16— [0.01y
14 15 [
"
+H
D GND o— 10n
0.14 79M05
cc o——{F—

*1,2:

See to Page 13 and 14.
* Rset, CSH: See to Page 16 (Rset = 42 kQ when Iset = 410 pA, Rset = 22 k§2 when Iset = 750 uA).

Fig. 6 16 bit A/D Converter Peripheral Circuit (Monaural Mode)
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Vv O—
'A'A'A
10K éwoop
o AN + < +
! o 2SK152 \ A
10K LF356 r_ﬁ-l—q 22K LF356 —VYV
P
3 = - 1.0K S+—W / .[.
10K 3 18K = 15K
P 150P
/;"Z'K 1« EE A -
100P YWV
sk 22K
=
D O .
A GND A GND
/ 4 Y
10000P
SH | ouT VL
-5.0V

cX 20018

Fig. 7 Application Circuit (Non-inverting Circuit)

StLLVYXJ/81002XD

CANOS




CX20018/CXA1144s

SONYe
fmcLKk temperature Current ratio temperature
characteristics characteristics
180 129
160
5
§ 2 ~
140 o
¥ J o =
3 N cxz0018 ISET = 4104A
3
" 20 \\L\
CXA11448 NN
100 SN 127
N
—20 ° 20 20 po 80 -20 0 20 40 60 80
Ta (°C) Ta (°C)
Output current temperature
characteristics Current ratio vs. ISET
10000
129
s
a
e
= lo,io "
3
£ /l, °
: 0 — y 3 1284
s // ISET = 4101A =
k] —
< 1
>
127
-10000
-2 o) 20 4 60 80 o 200 400 600 800
Ta (°C) ISET (uA)
Derating curve Derating curve
s 20 2 20
s CX20018 c
c o
§ £
g 1.5 3 15
3 2 CXA1144s
c o
8 Free air § N
g 1.0 1
g N\ S o Free air
a = |
| a N
o 05 o 0.5 \\
N N
\\
0 = 0
o 40 80 120 160 ) 40 80 120 160
Ambient temperature (°C) Ambient temperature (°C)
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SONY. CX20133

16 bit D/A Converter

Description

The CX20133 is a 16 bit D/A converter IC for
PCM audio using the integrating formula. Analog 28 pin MFP
signal is reproduced from the 16 bit digital signal
by combining an integrator, analog switch and low-
pass filter to the IC exterior. Following circuits are ARAARARAAAAAAAAN
also built-in so that it can be operated in sync with 28 15
the CX23035, LSI for CD (compact disc) system.
® Integrating current output 10 14
® Two channels of discharge signal output T EEEEEEEEEEL]

Package Outline Unit: mm

19.2MAX 2.7MAX

9.3

7.8MAX
10.3+03

+0.05 1
0.45 127 0.15 603 !

13X1.27=16.51 Ha

® |evel shifting for interface direct with TTL/MOS
LSls.

® Analog switch drive.

Features

® Miniature flat package requires only small
mounting area.

® Conversion frequency of 44.1 kHz.

® Serial data input.

® | ow distortion factor typically at 0.003%.

MFP-28P-L02

Structure
® Bipolar Silicon Monolithic IC

Absolute Maximum Ratings (Ta = 25°C)

® Supply voltage Vcc to VEE 12 \Y
® Operating temperature Topr —10to +75 °C
® Storage temperature Tstg —50to +125 °C
@ Allowable power dissipation PD 11 w

Recommended Operating Conditions

® Supply voltage Vce 5
VEE -5

HH
oo
NN
[, 4,1
<<
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CX20018/CXA1144s

SONYe
fMcLK temperature Current ratio temperature
-characteristics characteristics
180 129
160
§
z =]
f 140 3 5 1281
3 NN cx20018 ISET = 410uA
3
- 120 \\
CXA11448 TN\
NI
100 < 127
™
-20 ° 20 20 poss 80 -20 © 20 40 60 80
Ta (°C) Ta (°C)
Output current temperature
characteristics Current ratio vs. ISET
10000
129
s
o
e
£ lo,io -
3
o
E 2
s 0 - //‘, 3 1281
§ 1 ISET = 410uA =
& —
o
>
127
-10000
-20 © 20 40 60 80 0 200 400 600 800
Ta (°C) ISET (1A)
Derating curve Derating curve
s 2.0 g 20
= €X20018 c
(3 o
‘g S g
g 1.5 E 1.5
3 2 CXA11448
c o
8 Free air M
8 1. X
g ° \ § 10 Free air
& |
| a RN
o 0.5 o« 05 S
AN N
\\
0 o L
o 40 80 120 160 [0} 40 80 120 160
Ambient temperature (°C) Ambient temperature (°C)
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Block Diagram

DGND CIN CIN COUT DCBIAS DCL D GND AGND  AVee NC 10UT L IOUTR | SET DCR
O—O0—6—0—0 000000006
__T e ' T T
] CLOCK BUFFER L -
DISCHARGE CONSTANT CURRENT SOURCE | | DISCHARGE
(L) lo : o= 28 (R)
T I’“ ‘
MOST SIGNIFICANT 8 BITS, SHIFT REGISTER, LATCH AND COUNTER
LEAST SIGNIFICANT 8 BITS, SHFT REGISTER, LATCH AND COUNTER
1
— (] —
TIMING GENERATOR CIRCUIT TTL-ECL INTERFACE CIRCUIT
f ! Y
CK
—— b o
]
(D)D)
oS & \ZJ o/ O X A4 % N4 Ay N\ \Z/ A2
DVee suB TEST1 Vcc TEST 2 LATCH LRCK WCLK BCLK DIN LORUc'l,’( cc D GND DVEE
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CX20133

SONY,

Pin Description

No. Symbol Description
1 DVEee Power supply pin for the digital circuit. Applied with —5 V.
2 suB IC substrate. Always connected to 1 pin.
3 TEST 1 Test pin, normally open.
4 vce Power supply pin for the digital circuit. Applied with +5 V.
5 TEST 2 | Test pin, normally open.
6 LATCH Clock pin of D-type clutch.
7 LRCK LRCK input pin.
8 WCLK WCLK input pin.
9 BCLK BCLK input pin.
10 DIN DIN (data input pin).
1 LRCK OUT | LRCK output pin.
12 cc CC input pin.
13 DGND Ground pin for the digital circuit.
14 DVEE Power supply pin for the digital circuit. Applied with —5 V.
15 DCR Output pin of R-channel discharge driving signal.
16 ISET Pin for setting integration current.
17 IOUTR Output pin for R-channel current.
18 IOUTL Output pin for L-channel current.
19 NC No connection.
20 AVEE Power supply pin for the analog circuit.
21 AGND Ground pin for the analog circuit.
22 DGND Ground pin for the digital circuit.
23 DCL Output pin for L-channel discharge driving signal.
24 DCBIAS | Bias pin for the discharge circuit.
25 couTt Output pin for the clock oscillator.
26 CIN Positive input pin for the clock oscillator.
27 CIN Negative input pin for the clock oscillator.
28 DGND | Ground pin for the digital circuit.
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CX20133

SONY.

Electrical Characteristics

(Ta = 25°C, Ve = —5.0V, Vcc = 1.0V)

frequency

Item Symbol Condition Min. | Typ. | Max. | Unit | Note
Circuit current lee 1,2,14,20 —-112| -85 mA 1
Circuit current lcc 4 9.5 125 mA 1
Input threshold
voltage VTH 6,7.8,9,10,12 21 Vv
High-level
input voltage ViH 6.7,8,9,10,12 28 \
Low-level
input voltage ViL 6,7,8,9,10,12 08 \
High-level
input current H 6,7,8,910,12 ViH =4.5V 500 nA
Low-level
input current i 6,7.8,9,10,12 ViL =0V 500 uA
High-level Pin7 =45V IloH = —100uA
output voltage VLReKH n Pin 6:1 clock input:0V — 5V -0V 27 v
Low-level Pin7 =0V loL = 100uA
output voltage ViRekL 11 pin 6:1 clock input: OV — 5V — 0OV -27 )| Vv
Clock input
bias voltage VCIN 26, 27 -13 \"
Clock high-level
output voltage VcceRr 25 —-08 Y
Clock low-level
output voltage Vveou 25 —-16 v
Current output lo Pins 17, 18: voltage = OV
pin leak LEAK 17.18 when current output is off. 1.5 uA
louT output Pins 17, 18: voltage = OV
current lout 17,18  Pin 16 IseT = 500uA 2.008 mA
{louT = lo — io)

Current ratio*1 lo/io 17,18  Pin 16 ISeT = 2501 A 2550 | 25660 | 2575 - 2
Discharge
circuit current Ioc 24 Set Pin 24 to OV. 1.35 1.9 25 mA
dissipation
Discharge circuit Pin 24 volt — 14V
high-level output VbCH 15,23 L‘“ 3 ronde - 100uA 027 | 045 | 077 v
voltage oad current = — 100k
Discharge circuit . _
Jow-level output Voct 15,23 [in24 voltage = 145 —42 | —35 | v
voltage u = H
Maximum ISeT ISET 16 In the range when the louTL(R) 575 A
current MAX current ratio satisfies 255 <lo/io<257 K

Both right and left, OdB (full scale)

reproduction 680Hz 0.003 | 0.005 % 3
Distortion factor THD Both rt ama et —20dB

oth right and left, —

reproduction 680Hz 002 | 0025 % 3

Operating clock fouk Self-activating/Activated 36 | MHz

Note 1) Ground Pins 13, 17, 18, 21, 22, 24 and 28. Connect Pin 16 via a resistor of 5.1 k() and keep other pins

open.

2) loand io must satisfy the relation below in the Current Ratio Test Circuit (Fig. 3):

-39 (MV) < 1 (kQ) X lo (uA)—256 kQ) X io (uA) < 5.9 (mV)

3) See the Test Circuit (Fig. 2).
Conversion frequency: 44.1 kHz
Input data: Use the 16 bit full-scale data (O dB) generated by the data generator.
Distortion meter: Use the HP339A (with all filters on) or the like provided with 80 kHz LPF, 30 kHz LPF and
400 Hz HPF.
*1 In the Current Ratio Test Circuit (Fig. 3),
—3.9mV) < 1kQ) X lo(nA) — 256k Q) X io(nA) < 5.9(mV)
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€X20133 SONY,

Description of the Conversion Operation
(1) Data call (BCLK, DIN, WCLK, LRCK). Refer to Fig. 6.

2

-~

The data comes in 16 bit serial signal with 2’s compliment. The data is sent sequencially into the IC
beginning from MSB in sync with the rise of the bit clock (BCLK). (The data change represents the
BCLK fall).

When the word clock (WCLK) is changed from the high-level to low-level at the 17th fall of BCLK,
the 16 bit data is transferred from the shift register to the latch by the fall signal.

When the CX20133 is used in the stereo mode, data from other channels are sent in from the 17th
BCLK.

In the stereo mode, Rch data is called when LRCK at the low level and Lch data is called in when the
LRCK is at the high level. IOUTL and DCL operate only when LRCK is at the low level and IOUTR and
DCR operate only when LRCK is at the high level.

Conversion operation (CC, LRCK, CIN, IOUTL, IOUTR, DCL, OCR)

When more than 3 clocks are input from the clock input (CIN) with conversion command at the high
level, all inner timing circuits are reset.

After resetting, the inner timing circuit starts operation when a clock is input from CIN with CC at the
low level. The three signal generated this way are the discharge signal, counter set signal and integrating
signal. Time of these three signals is determined depending on the clock cycle and their number of
quantity:

CcC —-\
i
t 1
Discharge signal ._'W___
Counter set signal :'_ i T

. ‘ i ==
Integrating current start signal +

t1 =34 X 70
t2 =67 X 70
t3 =31 X 70
t4 =65 X 70

t5 Min = 45 X 70 (input data 01 to 1)
t5 Max = 302 X 70 (input data 10 to 0)

The counter set signal is to set the data input to the latch to the counter and it is not output
externally.

The discharge signal is output from DCL and DCR and it is controlled by LRCK. It is output from DCL
when LRCK is at the low level and from the DCR when LRCK is at the high level.

By the integrating current start signal, the upper current lo and lower current io start flowing. The
counter starts counting from the preset value simultaneously when the discharge signal is off, measures
the 11 offsets after completion of counting and outputs a signal to stop the integrating current.

The t5 value is varied between O and 255 by the preset input data in the counter.

Therefore, the conversion time from the start of low CC level to the completion of integrating requires
t4 + t5 sec max.

The integrating current, like the discharge signal, is controlled by LRCK; IOUTL is output when LRCK
is at the low level and IOUTR is output when LRCK is at the high level.
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The Relation between Sampling Frequency fs and Clock

\/fs

cc

t

]
4

DCR/DCL

t2

|
|
tq | "I l
Integration current —t T |
| }~|——| ts Min |
| Ll | ts Max |
LT ;
[ | VO Max
[
Integrator output } :
o
B
|
||
|1
|
| |
b
L
I VO Min
|
GND —————
I |~—————— Deglitching period T —‘——L

The maximum and minimum values of the integration voltage output, Vo Max and Vo Min, are expressed as
follows:

VoMaX=—'§'m«267 +~|é—*-ro*266 (ts + ts Max)

Vo Min =-—lc£:*70*12 +—'C°—*To~11 {ts + ts Min)

where fCLK is a clock frequency and 7 is a period.

The integration voltage is held by the capacitor C in the integrator when the current is switched off. This
voltage is used as D/A conversion output during the deglitching period T which is given according to the
settling time of the deglitching circuit.

The relation between the conversion frequency fs and the clock frequency fCLK is given as below assum-
ing that the conversion time and deglitching period are equivalent:
fck fcLk

f = —
S =X (te + tsMax) 734

where fs =44.1 kHz results in 32.4 MHz of fCLK.
It is, however, recommendable to specify fs as the follow for the practical use because a settling time of
0.5 to 1.0 us is required for the integrator after the current for ts disappears:

fcLK

S = ¥ taMax + 10 (usl) £ 7T
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(3) Integration current setting (ISET, IOUTL, LOUTR)
Integration current is determined by a constant current value input through the ISET pin, which is
given as below:

IOUTL R} =lo + io
1
=4 + 64) ISET

where io and lo are integration currents corresponded to the ILSB and 28:LSB, respectively.
If Do and D15 are specified as MSB and LSB respectively, integrator output voltage Vo is given by the
following equation:
Vo =|—8(D0*27+ﬁ1*27+ ----- +D7*204+12) 70

+%‘(55'27+39’25+ ---- +Dis+2°+11) 70

where ISET=500uA, To= =35 (MH

Vo Max of the integrator when any of a value from 10 to O is given as an input data. Based on the rela-
tions below,

)_28 .6 (ns) and C=2000 pF result in the maximum output voltage

lo=4+ISET
o= sISET
°=64 '
Vo Max is calculated as the follow:
VoMax = —22X 1072 557 +286 x 10-9
o= 2000 X 10~ 12 :

500+ 10—5/64
—_ s * X 10—9
+ 2000 X 10— 12 266 *28.6 X 10

7.67 (V)

(4) Operation of LRCK OUT
The LRCK OUT is an output for the analog switch IC (equivalent to MC14053B) drive to clip the
output converted by the CX20133 and integrator as a PAM wave.
A PAM wave jitter may cause a conversion error and a D-type flip-flop is incorporated to eliminate
this jitter; the LATCH input is used as a clock for the flip-flop.

This D-type flip-flop changes the output status in sync with the clock rise. The LRCK OUT operates
only when +5 V is applied to Vcc. The output voltage level ranges from —2.7 V to +2.7 V enough to
drive the CMOS analog switch effectively.

%=V [ I s s S e 6 I I 6 6 O
— = =l =

LRCK OUT ——-—] 1 ]

Timing of LATCH, LARCK and LRCKO
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(5) Clock input/output pin (COUNT, CIN, CIN)

(6

The clock buffer consists of a circuit equivalent to a general-purpose ECL logic circuit, with its input
pin biased by the internal bias circuit. The (= — 1.3 V) output amplitude level is 0.8 V.

Bias pin (DVEE, SUB, DGND, Vcc, AVEE, AGND, DC BIAS)

SUB is used at the common potential with DVEE. A standard value for the DVEE and AVEEis —5.0 V.

The CX20133 is devised so that it can operate when voltage at the digital input pin has a value be-
tween either O to —5 V or O to +5 V. When operated with an input between O and +5 V, 45 V must
be applied to Vcc. In this case, LRCK OUT is output as mentioned above.

When operated with an input between O to —5 V, VCC must be set open.

DC BIAS is for the bias circuit of the discharge signal output circuit. Supply current of (2.5 mA +«)
from a power supply of 4+5 V or above, because this pin requires approx. 2.5 mA current as a standard
value. The potential at the pin is biased at 2 V1.

A value a can be determined according to the following procedures. Approx. 0.5 mA current is neces-
sary to retain 2 Vf (approx. 1.4 V) at this pin. The maximum current that flows through the load resistor
RL attached to DCR (15 Pin) and DCL (23 Pin) is calculated as the follow:

1/RL X (VDCH + |DVEE|)

The above equation results in 1.15 V where RL=4.7 k(), VDCH=0.4 V and DVEE=—5 V are specified.
Then «a is calculated as

a =05 4+ 1.15 = 1.65 (mA),

and required current is then obtained as 4.15 mA. Recommended value is 5 mA for RL=4.7 k().
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Application Circuit and Test Circuit
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Current Ratio Test Circuit

1kQ:

256 k2

16 kQ =+ 0.5%, 16 resistors
connected in parallel.
Above resistors connected in series.

Voltmeter: Use a 5-digit meter (4 1/2).

+

Volt meter

o +15V

af ob
T TIJI Il

1V (when ISET = 250 pA)

0 -15V

o | SET 250pA, 575uA

28 27 26 25 24 23 22 21 20 19 I8

CX20I133

3 4 5 6 7 8 9 10 1112 13 14

I7 16 15

GND

2
1
J W

il

-5v

+5Vv

O o o
1.4MHz| 88.2KHz DATA
44.1kHz

Fig. 3

SW1|SW2 |SW3|Ssw4

lo a a a a
Lch

lo b b b b

lo a a a a
Rch
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CX20133

SONY.

Sample/Hold Circuit for Deglitching

Integrator:; VWA~
9 172 —» LPF

5.1k
Integrator A

172 }— LPF

6.8k

LRCK uPD4053 LF353N
ouT

-I15v

Fig. 4
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Timing Chart in the Stereo Mode

LRCK (44.1 k) l

WCLK (88.2 k) l |

BCLK (1.4 M)

DIN

CC (88.2 k) l |
LRCK ouT* |

Lch integrator OUtPu'—\_/

DCL J—"l

Rch integrator output

DCR

* When LATCH input is used as BCLK.

Fig. 5
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CX20133

SONY:
Temperature characteristics of lout (lo+io
(R, Lch common) lo/io vs. ISET
2000l
y VEE=—5 V
1000
v
T /1 257
LA A 3
3 / 256
~1000 /,/
—2000
-20 0 20 40 60 80 100 200 300 400
Ta (°C) ISET (uA)
; : Output current vs. Supply \)oltage (VEE) Distortion factor
: ISET=500uA ~70
1007 ] J lr [r
lout=lo+io  1.33 uA/V -20 dB
/ A
1006} —
v )
A T -8
S 100 - g
5 P 5
K] // 0
1004}—iy g
I} Full !
a _ 90* ull scale
1003 et N\
~4.0 —45 -5 -55 -6 100 1k 10k

VEE — Supply voltage (V) Frequency (Hz)
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Dual 16 bit 88 kHz Multiplexed D/A

CX20152

Description

CX20152 is a 16-bit D/A converter IC for PCM
audio. It uses an integration system consisting of
the following circuits.
® Clock signal generator
® TTL-ECL interface circuit
® Discharge drive circuit
® Analog switch drive circuit
® 1/4 frequency divider output circuit
By adding an integrator, analog switch and low pass
filter externally to the IC, analog signal is repro-
duced from the 16-bit digital data.

Features

® Conversion frequency 88.2kHz

@ Serial data input

® Low distortion factor 0.003% (typ.)

®1/4-division output of the master clock is available
for the clock of the CX23035, an single-chip LS| for
CD, and the digital filter CX23034.

Structure
Bopolar Sillicon Monolithic IC

Absolute Maximum Rating

®Supply voltage vcce to VEE 12
® Operating temperature Topr —20to +75
® Storage temperature Tstg —55to +150
® Allowable power dissipation PD 2.4
Recommended Operating Conditions
® Supply voltage vce 5 +0.25

VEE —5 +0.25

Package Outline Unit: mm
28 pin DIP -8
oo
+ !
38.2 Max uN)
o

annoonaoonannnon

28

1

15

14

15.24
13.2 Max

pooOoooouooog
2.54
-

13 x 2.54 = 33.02

5°t0 10°

v
°c
c

w

\
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Block Diagram

DGND Cl CIN
28 27 26

Clock buffer
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DC
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24 23
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20 19 18

IOUTR ISET DCR
17 16 15

|

Discharge
(L)

L
I

Constant current source

Ip:ip=2%:1

Discharge
(R)

Iy

Most significant 8 bits; shift register, latch and counter

Least significant 8 bits; shift register, latch and counter

— ]

Timing generator circuit

TTL-ECL interface circuit

—
|

DVEE SuB SCLK

SCLK
output
circuit

Vce

ON/OFF LATCH

LRCK

WCLK
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CX20152

SONY.

Pin Description

No. Symbol Description
1 DVEE Digital Vee: — 5V
2 SuB IC substrate: Be sure to connect to Pin 1.
3 SCLK System clock output pin
4 Vvce Digital Vcc: +5V
5 ON/OFF Pin to determine the system clock on/off
6 LATCH Clock pin of D type latch
7 LRCK LRCK input pin
8 WCLK WCLK input pin
9 BCLK BCLK input pin
10 DIN DIN (data input pin): MSB first
1 LRCK OUT LRCK output pin
12 CcC CC input pin
13 DGND Digital ground
14 DVEee Digital VEE: —5V
15 DCR Right channel discharge drive signal output pin
16 ISET Integration current setting pin
17 IOUTR Right channel current output pin
18 IOUTL Left channel current output pin
19 NC No connection
20 AVEE Analog VEE
21 AGND Analog GND
22 DGND Digital GND
23 DCL Left channel discharge drive signal output pin
24 DC BIAS Discharge circuit bias pin
25 couT Clock generator output pin
26 CIN Clock generator positive input pin
27 CIN Clock generator negative input pin
28 DGND Digital GND
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CX20152

SONY.

CX20152 Input/Output Pin Equivalent Circuits

No. Symbol Equivalent Circuits
1 DVEE
2 SuB
Vee (4
x X
n n
© ©
b i —(3) scLk
3 SCLK
Negative protection
device
DGND (13} . ﬂﬁ T
4 Vce
ON/OFF
X
i
5 ON/OFF
X
<
DVEege
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CX20152 SONY.,
No. Symbol Equivalent Circuit
Vce @ y

6 LATCH % J

LATCH

(LRCK)

4% 3
7 LRCK
DVEee (14 .
Vce @ ’ v o

8 WCLK *

WCLK

(BCLK)

(DIN)

(cc)
9 BCLK

x S 60k
10 DIN
20k
®

DV o

12 cc e (@)
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SONY:
No. Symbol Equivalent Circuits
Vce ( 4 ;—
s
‘>
1)
__ng LRCK OUT
1 LRCK OUT
¢
2
> *
HO)
@ DVee
13 DGND
14 DVEe
DC BIAS @
15 DCR
DCR
(ocL)
DGND
23 DCL
24 DC BIAS
DVee (1}
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CX20152 SONY.

No. Symbol Equivalent Circuits
22 DGND
4 21)AGND
ISET .—
16 ISET
2k
20) AVee
IOUTR
(IOUTL)
17 IOUTR AGND (21
18 10UTL
10 io
AVEee @
19 NC
20 AVEE
21 AGND
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CX20152 SONY.
No. Symbol Equivalent Circuit
28) DGND

25 CouT T

cIN @) — J_‘ }——Gcour
26 CIN ciN (2 '

49k T Taok
® ®

27 CIN I 1) DVee
28 DGND
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CX20152 SONY.

Electrical Characteristics o
(Ta=25 C, VEE =-5.0V, Vcc =5.0V)

Item Symbol Conditions Min. | Typ. | Max. Unit
Circuit current 133 1,2,14,20 Pins 4,5 =5V -125 -95 mA
. Pin 6 = 5V
Circuit current Icct 4 6.7,8,9,10,12, GND) 126 15.5 mA
Pin 5 = 0V
ircui lcc2 : .
Circuit current 4 6.7.8,9,10, 12, GND) 5.9 10.0 mA
Input threshold voltage VTH 6,7,8,9,10,12 2.1 \%
High leve! input voltage ViH 6,7,8,9,10,12 29 v
Low level input voltage Vie 6,7,8,9,10,12 0.9 \"
High level input current 1 liH1 5 VH =5V 0.7 1.3 mA
High level input current 2 liH2 6,7,8,9,10,12 VIH = 5V 250 550 uA
Low level input current 1 L 5 ViH = 0V 0.35 0.8 mA
Low level input current 2 iz 6,7,8,9,10,12 ViL = OV 120 550 uA
High level output voltage VLRCKH 1 With Pin 7 at 4.5V, set oy = ~100uA and input 2.7 4.2 v

aclock of 0V—5V—0V to Pin 6.

With Pin 7 at OV, set g = 100uA and input

Low level output voltage VLRCKL 1 a clock of 0V—5V—0V to Pin 6. -3.1 -2.7 \%
SCLK output, high level VSCLKH 3 lon = —10uA 3.4 4.2 v
SCLK output, low level VSCLKL 3 loL = 400pA 0.5 1.6 \%

Discharge circuit power

s Inceias 24 Voceias = OV 1.9 25 mA
dlSSIpathn current

Discharge circuit high level Pin 24 voltage = 1.3V

4 . v
output voltage VocH 15.23 Load current = 1.2mA 0 0 065
Discharge circuit low level Pin 24 voltage = 1.3V
-4 -34 \
output voltage Voet 15,23 Load current = 1.2mA 2
ISET current ISET 16 0.5 1.0 mA
Pins 17,18:  Voltage = 0V
| output current 17,18 . ! 2.008 mA
OuT outp ) lour Pin 16: ISET = 500uA (louT = lo + io) 0
Ciock input bias voltage Ve 26, 27 -13 \
] hi
Clock high level output Veon 25 08 v
voltage
Clock low level output VoL 25 16 v
voltage
. lo Pins 17,18:  Voltage = 0V when the current
I ! . A
Current output pin leakage LEAK 17,18 output is off. 1.5 "
Current ratio lo/io 17,18 Pin 16: IseT = 500uA 255.0 | 256.0 | 257.5 -
THD1 Both right and left; 0dB (full scale) when reproduced. 0.003 | 0.005 %
Distortion factor
THD2 Both right and left; —20dB when reproduced. 0.02 | 0.025 %
Operation clock frequency foLkt Both self-drive & external-drive Ta = -20 ~ +70°C 68 80 MHz
Operation clock frequency foikz Both self-drive & external-drive Ta =-20 ~ +75°C 68 75 MHz
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Description of Conversion Operation
(1) Data pickup (BCLK, DIN, WCLK, LRCK)

(2

Data consist of 16-bit serial signals in 2's complement. They are transmitted into the IC sequentially from the MSB in
synchornization with the rise edge of the bit clock (BCLK). (The BCLK delay will change the data. The falling edge
changes the data.)

When the word clock (WCLK) is changed from high level to low level at the 17th BCLK, the 16-bit data is transferred
from the shift register to the latch with the decay signal. When CX20152 is used in the stereo mode, other-channel
data are transmitted from the 17th BCLK.

In the stereo mode, the Rch data is picked up when LRCK is at a low level and the Lch data is picked up when LRCK
is at a high level. 1OUTL and DCL operate only when LRCK is at a low level, and IOUTR and DCR operate only
when LRCK is at a high level.

Conversion operation (CC, LRCK, CIN, IOUTL, IOUTR, DCL, DCR)

When more than 3 clocks are fed from the clock input (CIN) with the conversion command (CC) at a high level, all
the internal timing circuits are reset.

After the resetting, the internal timing circuit starts operation when a clock is input from CIN with CC at a low level.

From this operation, three signals, Discharge, Counter set and Integral current Start, are generated. Timing of these
signals is determined as follows by the clock interval 74 and its quantity.

cc __\

Discharge signal
. 13
Counter set signal i B

e
Integral current start signal

t1=35xTy
t2=67xTp
t3=31xTo
t4=65xTy
t5Min=47x79  (When the input data is 01 — 1)
t5 Max = 302 x Tp (When the input data is 10 — 0)

The counter set signal is used to set the data input in the latch to the counter but does not output externally.

The discharge signal is output from DCL and DCR and controlled by LRCK. It is output from DCL when LRCK is
at a low level and from DCR when LRCK is at a high level.

The integral current start signal starts the upper current lo and lower current io flowing. The counter starts count-
ing from the preset value simultaneously when the discharge signal is off, counts 11 offsets after the end of the
counting and outputs a signal to stop the integration current. The value tg is varied between 0 to 255 by the input
data value preset to the counter.

Therefore, the time before the end of the integration after the low level has been set, i.e. the conversion time, requires
the maximum (tg +ts Max = 367 x 7,) seconds.

The integration current of IOUTL is output, as with the discharge signal, when LRCK is at a low levet; IOUTR is
output when LRCK is at a high level.

— 80 -



CX20152 SONY.

(3) The relation between sampling frequency fs and clock

I/fs

s
|
cc ] I
|
|

r.J__iL

perocL et

|
|
oeree IR | 1
Integration current = |
| P'—ﬂ ts Min |
[ ts Max )
[ "
o I VO Min
[
Integrator output l :
!
)
|
b
||
|
)
L
[
{ L VO Max
GND ---—_LV
Deglitch _I
f——— Deglitching period —’L

The maximum and minimum values of the integration voltage output, Vo Max and Vo Min , are expressed as follows.

I i
VO Max =—g: 7267 +*g—*1'266 (ta+ts Max)
VO Min= 12 *r*12 + & *r*11 (ta*+ts Min)

where fcLk isa clock frequency and 7 is a period.

The integration voltage is held by the capacitor C in the integrator when the current is switched off. This voltage is
used as D/A conversion output during the deglitching period T which is given according to the settling time of the
deglitching circuit.

The relation between the conversion frequency fs and the clock frequency FCLK is given as below assuming that the
conversion time and deglitching period are equivalent:

fo= fcLk _ fox
2x (tattspmax) 734

where fs = 44.1 kHz results in 32.4 MHz of fo

~81 -




CX20152 SONY-

It is, however, recommendable to specify fs as the follow for the practical use because a settling time of 0.5 to 1.0 us
is required for the integrator after the current for ts disappears:

fs= fCLK
(ta+ts Max + 1.0(us) + T

(4) Integration current setting (ISET, IOUTL, IOUTR)
Integration current is determined by a constant current value input through the ISET pin, which is given as below:
IOUTL (R) =1g +ip = (4 +61—4) ISET

where ig and |, are integration currents corresponded to the ILSB and 28+ LSB, respectively.

If Do and D, s are specified as MSB and LSB, respectively, integrator output voltage V, is given by the following
equation:

Vo =12(Do*27 +D,*2" +.....+T;"2 +12)7o
* 2(6‘8'2’ +Dg*2% -+ -+ D15 2% + 1170

where ISET = 500 uA, 7 =———1—— = 28.6 (ns) and C=2000 pF result in the maximum output voltage VO Max

35 (MHz)
of the integrator when any of a value from 10 to O is given as an input data. Based on the relations below,
lo =4% IseT
R 1
io =5z *IseT

VO Max is calculated as the follow:

_20x103 , . .
VO Max =5000 x 1012 2677286 x 10

400*1079/64 vopnnn -
40010 /64 +pgq498 6 x 10
2000 x 10712 X

=7.67 (V)
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(6) LRCK OUT operation (LATCH, LRCK, LRCK OUT)

The LRCK OUT is a drive output of the analog switch IC (equivalent to MC14053B) to clip the output converted by
CX20152 and the integrator so that the converted output can be a PAM wave. When the PAM wave has a jitter,
a conversion error results. To absorb this jitter, a D-type latch is built-in and the LATCH input is used as its clock.
The D-type latch varies the output state in synchronization with the rise of the clock. In the high-speed conversion
(with sampling frequency of 88.2kHz), the clock frequency is as high as about 70MHz. This will affect the delay time
of the analog switch IC; it is possible the delay time becomes equal to t;. Then, the last part of the PAM wave over-
lasps on the discharge time causing a considerable conversion error. In such a case, LRCK can output its level by

keeping LATCH at a high level. The output voltage level ranges from -2.7V to +2.7V, enable to drive CMOS analog
switch.

PO i B W W M —
o X, L LT
LRCKOUT.—_I L_.jf_l L |

Timing of LATCH, LRCK and LRCKOUT

(6) Clock input/output Pin (COUT, CIN and CIN)

(7

(8

-~

-

The clock buffer consists of a circuit equivalent to a general-purpose ECL logic circuit, with its input pin biased
with an internal bias circuit (= =1.3V). The output amplitude level is 0.8V.

Bias Pin (DVEeg, SUB, DGND, Vcc, AVEE, AGND and DC BIAS)

SUB denotes the IC substrate and its voltage potential should be common to that of DVEE . The standard value of
DVEE and AVEee is -5.0V.

Vcc is the power supply for the interface circuit from a CMOS or TTL level to the internal ECL logic. lts standard
value is +5V.

DC BIAS is the bias circuit of the discharge signal output circuit. As it requires about 2.5mA as its standard current,
supply current should be 2.6mA + a. This pin voltage is biased to 2Vf and the value of a is determined as
follows.

To maintain the pin voltage at 2Vf (=~ 1.4V), about 0.5 mA of current is required. Additionally, the maximum
current flowing through the load resistor R attached to DCR (Pin 15) and DCL (Pin 23) is obtained from the follow-
ing equation.

1/RL X (VDcH + |DVEE|) X 2, where RL = 4.7kohm, VDcH = 0.4V and DVEE = — 5V
Hence, = 0.5 + 1.32 = 1.82 (mA)

Therefore, the total current will be 4.32mA.
We recommend 5mA with R_ at 4.7 k2.

System clock output pin, ON/OFF (SCKL, ON/OFF)

SCLK is the output pin of the 1/4 frequency divider of the oscillation circuit’s master clock frequency. The
frequency outputs when the ON/OFF pin is supplied with 5V (Vcc) and stops when the ON/OFF pin is
supplied with OV or set to open.

As its output amplitude is 2V and too low to be connected directly to a TTL or CMOS, be sure to amplify before
connection.
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Application Circuit for Operating Deglitcher in Sample/Hold Type

Integrator

Integrator

LRCK
ouT

+5v
10k
AALC
e
100P
—
5.1k -
o s 72 —> LPF
50k ‘; .
6.8k ~[‘ $ 100P
10p '['+ 1 al;
5.1k -
o 172 L LPF
250k
~ 10p +
[1-
S T+
6.8k
-5y 10k
"vv
HPD4053 LF353N
-5V
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Application Circuit (Example 1)
SCLK -5V
OUT &V GND 15V -15V
Q0 [o] (o]
X 67.7376MHz
%) L 470n 10
$ ¢ 1% stmsz ul
51k :1: MEn
g ;_—|j'ln sTT0o 10k
2 \v4
|| ] __J 10g "
1n-|- —— 2 LPF
: 10} l“
Ii/ ‘; 18k [ 1] pas
SCLK On/Off s 2 16151413121110 9 1 8K .
LRCK O 7 B8 HD14053BP TEx
WCLK O— 8 o 12345678 4.7k
BCLK O 9 M 18k 11
DATA O 10
1 o
12 LPF
T
b—113
u —éf-— 14
bead
*1 Murata AFLB9WB20000C5
100p *2 Polystylen capacitor

[¢]

ZS10TXD
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Application Circuit (Example 2)

-5V
5V GND 15V -15V
000 © 0
™ +
1.)
in
1 Y s iy 2l x 67.7376MHz
. Y 27 T X|S| L 470nH
czd =z |C 12p
3 2% ?
4 25
5 24 AN 25K152
6 L 23 3.3k 120p
03 7 8 22
o 8 Z 2 0
e N 2 1*4 7 2
10 19 L
1 18
o1 12 17 l LPF b—o L cH
Z 1 [T
o- 13 16 F&EAA
E-M 12 36k 50k 16151413121110
e : HD140538P
) 3 18k 12345678
Shield — M L] [l
| 0 GND
I Tu — TT
i + 18k 12345678
| HD140538P
an ; 23 _rl. [1 50k 161514131211109
3 2% 4 " L LPF |—o R, CcH
4 25 3.3k
N 5 o 24 AN 50k
sw 6 x 23 )
04T 7 9 2111, OFFSET GAIN ADJ.
o 8 @ 21 VR ] |
pouT 9 20 120p
o 10 1o 1 4.7k 25K152
05 1 18
o 12 17 .
—13 16 1_1\/\,____
L—114 15 | » 36k
T

in  SN74HCO4N

51k

X'TAL

—
16.9344 MHz

SW: ON — X'TAL ON
OFF — X'TAL OFF

2SL0ZXO
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Timing Chart

LRCK —/ [ | S
WCLK

BCLK

DATA 0060006606000 0PDEETTEAND0606 000005 EEDD006606

L-CH R-CH

c.c.

LRCK OUT “"_I L-CH DE-GLITCH J|

INTEGRATOR —
R-CH OUT —

)

DCR I l

INTEGRATOR

R-CH DE-GLITCH [
\
\
\
—\
N

| L

L-CH OUT

DCL I l

Timing Chart Il {See Application Circuit Ex. 1)

WCLK
(03)
WCLK
(04)
cc
(05)
BCLK
(01)
DATA
(DOuT)

L-CH/R-CH - \
INTEGRATOR \
\

OUTPUT

DCL/DCR

]
]

LRCK OUT l | L-CH/R-CH DE-GLITCH L_______

(See Application Circuit Ex. 2)
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louT (Ppm)

Tout (1A)

Maximum allowable power dissipation
decrement curve

25
20 \\ :
L 60° C/W-free air
15
H
°
& 10
05
0
0 a0 80 120 160
Ta (°C)
lout temperarure characteristics (lo + io)
(Both of R, Lch)
2000
1000 ,/
A
0 >
-1000 -
-2000
-20 ) 20 40 60 80
Ta (°C)
Output current vs. Supply voltage (VEE)
IseT=500KA
ool |+ L[]
Tour=Jlo+io 1.33A/V
1006}— o
7
1005|— i
,4
1004 ,/
1003
—4.0 -—-45 -5 -5.5 -
Supply voltage (VEE)

SONY.
Maximum clock frequency temperature
characteristics
160
140
—_ \\
S 120 ™
2 <
3
s ~
S 100
°
\
80 >
L
X _
-20 0 20 40 60 80
Ta(°C)
lo/io vs. ISET
Ve =—5V
257
.2
S~
2
256}
100 200 300 400
IseT (uA)
Distortion factor
~20dB
@
z
= —80)
-]
&
€
.2
£
‘2 Full S
N ull Scale.
a —QOI( e
-
100 1K 10K
Frequency (Hz)
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CX23010/23060

Dual 10 bit 50 KHz Multiplexed A/D + D/A

Description Package Outline Unit: mm
The CX23010/CX23060 are the 10 bit, 50 kHz CMOS

A/D, D/A Converters for Auido digital signal processing, e300 28 pin MFP
using a coarse-fine integration technique. Both Analog to
Digital and Digital to Analog Conversions are capable with 19.2 MAX
selecting the mode. It can be separated into 2 blocks.
One is a digital block includes AARAAEAARRARAR
+ Digital block includes 28 15[ x|z
— Adigital limiter ‘E‘ W @
— A counter ofS| @
— A timing generation circuit 10 Ll
* Analog block includes HEHEEEHEEEEREE v
— A current source 0‘4—5.”-— _-l——.l”
— An operational amplifier 13 1.27 = 16.51
— A comparator
— A multiplexer (2-channel) I 1
Features _ .“._
* A Single Power Supply: Vpp 5V
+ Minimum number of external parts required MFP - 28P - LO2
(Around one-third compared with our current A/Ds) CX23060 28 pin DIP 4%02
+ Two channel audio A/D, D/A processing (L and R 36,61 o
Channels) } 1.875

2's Complementary digital code is employed
* Low Power consumption (Less than 50 mW)

Structure }
« Silicon Gate CMOS IC

|
=t
| 17.5 MAXA?\’O}5

E '
Applications —
Digital Audio Signal Processing 13 x 254 = 33.02
* PCM Audio Processing z
Telecommunications Digitizing i
Computer Interface System _o'__
I e
Absolute Maximum Ratings (T, = 25°C) ] ”
+ Supply voltage Vop -03t07.0 Vv °'55t8::‘
* Analoginputvoltage @ VIN —03toVpp +03 V 1.3 DIP . 28P - 02
* Operating temperature Vopr —20 to+75 °c
Storage temperature Tyg —55 to+150 °c
Allowable power
dissipation Pp 650 mW for CX23010

Pp 800 mW for CX23060

Recommended Operating Conditions
(1) AVpp. DVpp 4.5 t0o55 \'
(2) AVpp = DVpp+ 0.5 v
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Block Diagram
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Pin Description

No. Symbol 1/0 Description DC potential
1 DVss Digital ground pin.
Operational amplifier inverted input pin for integrator, and
4 INT IN I 4
connection pin for constant current switching. 244 ta 250V
5 AREF I Operational amplifier non-inverted inpu.t ;.)in for integrator and 2.44 t0 2.57V
aperture. Analog reference voltage VA is input.
6 INT OUT o Operational amplifier output pin for integrator. Connecting
a capacitor between this and INT IN (Pin 4)will make an integrator.|
Integrating current setting pin during A/D conversion. 5uA refer-
7 ISET A/D t ence current is input. 1.2t0 1.3V
8 ISET D/A | Integrating curren.t s.ettmg pin during D/A conversion. 2.8uA 1110 1.2V
reference current is input.
9 AVss Analog ground pin.
10 LIN | L/R channel analog signal input pins. Less than —10dBs is proper
19 RIN for the maximum input level. Input impedance is about 3.5KS2.
11 L APTIN | L/R channel operational amplifier inverted input pins for
18 R APT IN aperture. Input inpedance is about 4.4 k 2.
L/R channel operational amplifier output pins for aperture.
12 L APT OUT O | Connecting capacitors with L/R APT IN (pins 11 & 18) will
17 R APT OUT i
make aperture amplifiers.
13 L S/HIN L/R channel sample-hold amp input pins. Input impedance is
| | about 10 k§2. Less than —4.6dBs is suitable for the maximum
16 RS/HIN .
input level.
L/R channel DC offset correction pins during A/D conversion.
14 L OFFSET . X .
15 R OFFSET | Connecting variable resistors to the external reference power
supply will correct the DC offset.
20 REFL | Lower comparator comparison voltage input pin. 3.50 to 3.67V
. . . . 3.30 to 3.50V
21 REFH | Higher comparator comparison voltage input pin. (When REF = 2.7V)
2 AV Analog power supply voltage pin. Latch-up prevention resistor
DD 10 £ is recommended.
23 DVpp Digital power supply voltage pin.
2 MCK | Master <.:Iock input pin. About 11.6 MHz (736f ) is suitable for
8 mm video.
25 MODE I Mode select input pin. Selectable between A/D conversion at
“L"" level and D/A conversion at “H" level.
2% BCK I Bit clock input pin. It is used as a shift clock to transfer data by
shift register. About 630 kHz (40fy) is suitable for 8 mm video.
Word clock input pin. It is used as an L/R channel identification
27 WCK | signal of data. (R channel at “L" level and L channel at “H"
level). About 31.5 kHz (2fy) is proper for 8 mm video. It must
be input in sync with the rise edge of BCK.
Data input/output pin. When MODE is “L", LSB-leading 10-bit
data is output in sync with the rise edge of BCK. When MODE is
28 DATA 170 “H". LSB-leading 10-bit data is input in sync with the fall edge
of BCK. The data coding is in 2’s complement.
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Electrical Characteristics

(Ta=25°C AVpp, DVpp =5.0V)

Item Symbol Condition Min. Typ. Max. Unit
Frequency FMCK 11.6 19.0 | MHz
Master Input Voltage VMCK 25 3.0 5.3 Vpp
Clock Input Threshold THMCK 1.0 1.5 2.0 \%
Duty DMCK 30 50 70 %
Frequency FMCK 315 50 kHz
g‘;;: Input Voltage VWCK 35 | 50 |53 | Ve
Input Threshold THWCK 2.0 2.5 3.0 \"
. Frequency FBCK 630 1000 | kHz
g;:)ck Input Voltage VBCK 35 | 50 |53 | Ves
Input Threshold THBCK 2.0 25 3.0 \"
Mode Input Voltage VMOD 1] 5.3 \"
Select Input Threshold THMODE 2.0 25 3.0 \%
. LIN
Analog Signal Input RIN -10 dBs
LS/HIN
Sample Hold Input RS/HIN —4.6 | dBs
Upper Comparator
Input Reference Input VH V=36V 3.31 3.40 3.50 \%
Voltage Lower Comparator ‘
\ 350 | 3.60 | 3.67 \%
Reference Input
Analog Reference Va VL =36V 244 | 250 |257| V
Voltage
Input A/D Integration la/p FMCK = 11.6 MHz, C=220PF | 4.5 5.0 5.6 uA
Current D/A Integration Ib/A FMCK = 11.6 MHz, C=220PF | 2.3 28 3.3 MA
. L S/H IN/R _
A/D Integration \ SHIN —46dBs | 1.9 2.0 21 Vpp
Outout | /A Integration v FMCK=11.6MHz, C=220PF | 49 | 11 |13 | v
Voltage ’ ‘ 0d8. : : o B
D/A Aperture L APTOUT 7} FMCK =116 MHz, C=220PF | 3 | 16 | 20 | Vpp
R APTOUT | 0dB
Gain A/D Gain Gy A/D 16.0 16.5 17.0 dB
D/A Gain Gy p/A 2.8 33 38 dB
Coarse/Fine Current ratio lo/io 1 A/D=3.0uA 15.5 16.0 16.5
Resolution 10 bit
Distortion Factor THD — 6 dB input, 1kHz -52 | —54 —56 dB
Conver- A/D TCV AD FWCK =31.5 kHz 12.45| us
sion time D/A TCV D/A FWCK = 31.5 kHz 828 | wus
» Operating input FWCK  0dB 0 dB
Frequency A/D RESP A/D frequency 2 ’'at 1kHz
Response » Operating input FWCK  0dB
D/A RESP D/A frequency T2 ‘'at 1kHz -3.6 dB
Supply Current Ip (total) 9 10 mA

*Note)

Assuming the frequency response is 0 dB when Analog Input Freq. = 1 kHz
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Constant Current Ratio Test Circuit

D/A conversion mode/Operational amplifier/

Clock
Generator
2.7V 9§
—
p————5V
270k |4 Fine
Coarse
hi
WCK—I 138 ever high
BCK l d L UC 1 ever low
c.c. 1 urrent out
~~"86ns ever low
MCK i ever low
REF H I Coarse Measurement
REF L Fine Measurement

A/D conversion mode/Operational amplifier/

Amplification Gain Test Circuit

(1)Dvss DATARS)

Amplification Gain Test Circuit

Clock
Generator

5v

AC Level
Meter

je—15.9us
WCK 1.38;45'—1 r

(Full Scale Sine Wave Data)

Clock
4 Generator
10u -E_
AC level 5v
Meter
Signal
Generator
ever high
WeK 1385 9
BCK nn ever low
cc [ ever high
o fe———Rch Sample Switch on
WCK
ever low
BCK Jn ever low
I ever high
c.c. te——Lch Sample Switch on
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Test Circuit for total harmonics distortion
factor and noise{conversion accuracy) characteristics

Distortion
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Timing Chart of A/D Conversion Mode

1.38us
' i
| |

—
sk _MLFLMLMLMLMri A mm e

wek __| |

15.9us ‘}

MODE I I
C.C. I I I I

L— 3.45us 12.45us =|l

e
1
|
I
|
|

—
—
|
|
|
!

—

INT OUT
S/H IN
Lo . )
Rch 1 Lch C _
Ach Samp! T Rch Conversior Loh Sample ch Conversion ‘
| | :
I
DATA _ XESBX X X XXX O (wse XoseX_ X X XXX XTwss X
Lch Data Output Rch Data Output

When Mode Select of the CX23010/CX23060 is set to "L’’, A/D conversion mode is selected. When BCK (46fH,
723.776kHz for NTSC) and WCK (2fH, 31.46853kHz for NTSC) are input from an AD/DA interface LSl in this mode,
C.C (Convert Command) is generated internally in CX23010/CX23060. While this C.C is at "'H"’ level, the analog
signal input is sampled; the A/D conversion is executed during "'L’" level. The sampling and conversion 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 sync with the rise edge of BCK when the C.C becomes "'H'’ level again.

e
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Timing Chart of D/A Conversion Mode

_1.38:45'
1 | 5
1 :
BCK
wek —
E_ 15.9us
MODE :

!
pata YseX_  XC X X X X X X X wms8 )

) G G G G G I G SN G

|
DIS ' L1 I
1.38us | l
8.28ps l : l‘l .33psl
l || .
INT OUT | I T :
| | |
‘-——-l‘— Rch Conversion——‘-'-— Rch Sample Lch Conversion Lch Sampl
Rch Discharge : | Leh Discharge
APT R 1

i

5.52us———-|

APT L—I

L

l‘_ s.szus———f‘

When Mode Select of the CX23010/CX23060 is set to “*H", D/A conversion mode is selected. When BCK (46fH,
723.776kHz for NTSC) and WCK (2fH, 31.4685kHz for NTSC) are input from CX23012 (AD/DA interface LSI) in this
mode, DIS (Discharge clock) and APT R/L (Aperture clock) are generated internally-in the CX23010/CX23060. At the
same time, the serial data input with the LSB leading is stored in sync with the fall edge of BCK. After DIS has dis-
charged at “‘H” level the integrating charge resulting from the previous D/A conversion, D/A conversion starts when DIS
goes to “’L" level. The discharge and conversion 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.

gy
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Description of Function

The CX23010/CX23060 are one-chip 10 bit A/D, D/A
converter provided with every function required in A/D
and D/A conversion. When combined with CX23011
(for modulation, demodulation and error correction),
CX23012 (for 8-10 bits compression and expansion)
and CX20099 (analog noise reduction), they are used in
the PCM processor for 8 mm video.

1 A/D Conversion

o Selection of operational mode

A/D conversion mode is selected by setting the mode
select input (MODE) to “L".

o Analog block operation and gain

The input signal applied to the analog signal input pins
(Lin, Ryn) is amplified about 12.5 dB by the aperture
amp and output to the aperture output pins (L APT OuT,
R APT OUT). After component out of band area is
removed from the output signal by the external attenua-
tion filter, it is added to the sample-hold input pins (L
S/H IN, R S/H IN) and output to the integrating output
pin (INT OUT) after amplification of about 4dB by the
sample-hold amplifier.

This gain is obtained assuming that the external filter's
insertion loss is —7.3dB. Therefore, the overall gain will
be 9.2dB when the A/D conversion filter is included.
When the external filters insertion loss is different from
the above value or its insertion position is different, the
aperture amp gain may be too high. In such case, it is
effective to divide the aperture output as follows:

Aperture OUM To the external filter

o Digital block operation and clock frequency

The Convert Command (C.C.) is generated internally by
inputting the wordclock (WCK) and bit clock (BCK).
While C.C. is at “H", the analog signal added to the
sample-hold amp is sampled and while C.C. is at ““L"’, the
constant current weighted with inverse polarity against
the input signal is integrated 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. The data is loaded in the shift
register when C.C. becomes ““H"’ again and is output serial-
ly with LSB leading in sync with the rise edge of BCK.
The data is coded in 2's complement.

The master clock frequency (FMCK) required in excuting
a full-scale A/D conversion in the CX23010/CX23060is
obtained from the following equation.

TWCK/2) — 2.5TBCK | -1
FMCK 2 {'(“'—'_C /)69 & }

TWCK =word clock frequency.
TBCK =bit clock frequency.

When combining with CX23012, a master clock of more
than about 6 MHz is required, as TWCK is 31.7us and
TBCK is 1.38us. With the CX23010/CX23060, a master
clock of about 11.6MHz will be suitable as the margin
is about double.

As the conversion operation is required to be in sync with
the master clock in the CX23010/CX23060, the master
clock, word clock and bit clock must be synchronous
each other. They don’t have to be in phase, however.

input or sample-hold input

When the divided output is supplied directly to the sample-
hold input pin, a division resistance value of 3.3 k{2 is
suitable for use.
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e Integrating current

The integrating current value |5/p required to perform a
full-scale A/D conversion in the CX23010/CX23060 is
obtained by the following equation.

| . Vv
AlD 1023,
where C = Integral capacity,
V| = Integral output voltage and
70 = Master clock cycle

Supposing C=220pF, Vi=2Vpp and 70=86ns (FMCK=
11.6MHz), a desirable integrating current value is about
5uA. The integrating current setting is done by applying
an external constant current to the integrating current
setting pin (ISET A/D) during A/D conversion.

When a constant current is applied through a setting
resistor Rp/p from an external reference voltage, this
resistor value is calculated from the following equation.

_ Vger — 1.25V
Ramp = SuA

Supposing VRer=3.6V, a setting resistor value will be
470 KQ. Using a resistor with tolerance of 1%, variation
of the playback output level will be less than +1.0dB.
A bypass capacitor of more than 1uF should be used for
the integrating current setting pin to avoid stray noise to
the pin.
o Comparison voltage
Switching between the upper conversion and lower con-
version is performed by the integrating output surpassing
the comparison voltages, Viy and V| !, in the next stage
comparator. The two comparison voltages have following
relationship.

67la/p - TO < Vi-Vu < 131 Iap * 70

C Cc

As the lower comparison voltage V| needs a small ripple
particularly, it is suggested to use a reference voltage made
by th external reference power supply. Set the reference
voltage at 3.50 V to 3.67 V (3.60V typ.). The upper
comparison voltage Vi is made from resistance division
as the following diagram in this reference voltage.

VDb O

o Analog reference voltage

As the CX23010/CX23060 are operated with a single 5V
power supply, non-inverted input of the internal opera-
tional amp must be biased to around half of the power
supply. The analog reference voltage V5 gives this bias
and it can be divided from the comparator’s lower com-
parison voltage V. The ripple filter capacitor to suppress
time variation of V5 is suggested to have about 220uF.

o Offset adjustment

As 8mm video uses a non-linear quantization by 10 bit,
8 bit compression/expansion, - compatibility is affected
when a DC offset component is included in the A/D
converter data output. To correct this DC offset, the
integrating output’s center voltage must be shifted by
applying an offset current from the offset input pins (L
OFFSET, R OFFSET). As it is desirable to keep the
offset voltage constant regardless of the power supply
voltage changes, the offset voltage should be applied via
an offset resistor from the external reference voltage
(3.50V to 3.67V) in this case in adjusting the DC offset,
set the offset resistor value so that the data output will
be “0000000000" when the center voltage is added to the
sample-hold input. The lowest bits (LSB—2SB) of the
data output are sometimes not determined due to an
analog drift or stray noise, but in practice this is not
matter.

OV_ 3.50t03.67V

-0 VH

OVa

1+

S le

Resistance tolerance of 5% is recommended.

—98 —



CX23010/23060

SONY.

2. D/A Conversion Operation

o Selection of operation mode

By setting the mode select input (MODE) to "“H”, the
D/A conversion mode is selected.

o Digital block operation and clock frequency
Discharge clock (DIS) and aperture clock are generated
internally, by inputting word clock (WCK) and bit clock
(BVCK). The serial data input with LSB leading is stored
in the shift register in sync with the falling edge of bit
clock and set in the counter just before the rise and falling
of word clock. When the discharge clock 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 master clock frequency required
to perform a fullscale D/A conversion in CX23010/
CX23060 obtained from the following equation.
. -1

FMCK 2 {E'%%}
When combined with CX23012, a master clock of more
than about 4.5 MHz is required since TBCK=1.38us.

e Analog block operation and gain

The integrating charge resulting from the previous conver-
sion will be discharged while the discharge clock is “H",
the integrating output potential is initialized to the analog
reference voltage (V). When the discharge clock goes to
“L”, D/A conversion operation is executed by integrating
the constant current output. Which the constant current
output stops, integrating also stops and the pin voltage of
the integrated capacitor at this moment is the D/A con-
verted value. The integrated output held in the capacitor
is output, after being gained by about 3.3 dB from the
aperture amp, to the aperture output pins (L APT OUT, R
APT OUT). Output signal’s out-of-band components are
removed by an external interpolation filter. The aperture
amp gain is set supposing the external filter’s insertion loss
at —7.3 dB. The gain is not varied externally unlike A/D
conversion mode.

o Integrating current

With the CX23010/CX23060, relationship between the
integrating output V, and integrating current Ip,a is
determined from the following equation. '

lom = rosat

102370
Supposing C=220,F, V=1.1Vpp, and T70=86ns, a proper
integrating current will be about 2.8uA. If the external
filter loss is supposed to be —7.3dB, —10dBs will be
obtained as the filter output level Setting of the integrat-
ing current is executed by applying a constant current
externally to the integrating current setting pin (ISET
D/A) during D/A conversion. When constant current is
applied through a setting resistor Rpa from the external
reference voltage, the resistor value is determined from
the following equation.

R _ Vger —1.15V
D/A 2.8uA

Supposing Vieg=3.6V, the setting resistor will be 880KQ
Using a resistor of 1% tolerance, the playback output
level variation will be held within £1.5dB. Applying a
bypass capacitor of more than 1 uF to the integrating
current setting pin is recommended to avoid a stray noise
to it.
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Typical Application Circuit

o 68
28 —() Data
wo | e
~AAA- AN 27 O WK
TL430
‘l‘t 26 O BCK
1k 390 75
WA AN WA 25 O Mode
'_) =+ 24 O mck
220u )
8 23 ]
+ o +1
} } Q 22 10u
o 70k d 1% 23 2 Osv
) g
C 2 @ ¢
Q 100u
¥ S |
x 2 1 {
. (&] +100‘4
s | 1+
LINO_—"TIHI 19 +|2(2—)2| O RIN
22ux2 ux
18)) ap
3.3k T, ,3.3k 3.3k
AAA— LPE 17 -—:l LPF WA
101
+
—} Tyt -t
10p “10p
LOUTO 15 QO ROUT
39k 39k 39k
39k 22k(B) | 22k(B)
552.7k 3 27k
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Selection of Parts to be Used
(1) For an integrating capacitor between Pin 4 and Pin 6,

Adjustment Methods
(1) In adjustment of the play back level during D/A

=

use a type with little dielectric absorption. (e.g.
styrene, etc.)

Adjust the semi-fixed resistor 1KB so that the refer-
ence voltage generated from the reference voltage IC
(TI's TL430 or TL431) is 3.6V.

Accuracy tolerance of the three divided resistors,
7552, 39082 and 1KS2, supplying voltage to Pins 5,20,
and 21 is 5%. Voltages of each pin are 2.5V for Pin
5, 3.6V for Pin 20 and 3.4V for Pin 21 approximately.
We recommend 1% accuracy tolerance of 470KS2 for
the integrating current setting resistor to be con-
nected to Pin 7, which will give a recording level
during A/D conversion.

conversion, use the 1 Mega-Q2 B 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 the playback level of L OUT and R
OUT becomes —10dBs (0.245Vrms). The maximum
level deviation between L. OUT and R OUT channels
is 0.3dB.

Adjustment of the recording level during A/D conver-
sion is not shown in separate illustration but the play-
back level of the reference playback DAC (a separate
DAC must be prepared adjusted to have —10dBs
playback output level when full-scale data is input as
in (1) above) must have —10dBs when the analog
input level fed to Pins 10 and 19 is set at —10dBs
(0.245Vrms). In practice, however, it is effective to
vary the analog input level of Pins 10 and 19 properly
or provide a level adjustment amp for Pins 13 and 16,
since the level ratio of 1 to 1 between an analog
input and digital output is unobtainable due to varia-
tion in the ADC conversion gain.

In the offset adjustment during A/D conversion, use
the 22KB semi-fixed resistor out of the three divided
resistors 39K, 22KB and 10K from the reference
voltage 3.6V. In practice, adjust the 22KB so the
data output of Pin 28 becomes ““0000000000" when
the analog inputs of L IN and R IN are shorted. At
this time the lowest two or three bits may be affected
due to stray noise but they pose practically no
problem.
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Application

o Mode switching in after recording

With the CX23010/CX23060, a bypass capacitor of more
than 1 uF is recommended to prevent degradation of S/N
ratio due to stray noise from the integrating current
setting pin. It takes 0.3—0.4 sec (when a 1uF bypass
capacitor is used) before the integrating current becomes
stable and the data during this period becomes insecure, ISETA/D ISET D/A
generating a click noise in playback. To minimize the
table period, it is most effective to precharge the bypass
capacitor in the following circuit.

External reference
voltage (about 3.6V)

+

+ +

Note) Select Sp for A/D conversion.
o Frequency characteristics Select Sg for D/A conversion.
The CX23010/CX23060 frequency characteristics during
A/D conversion is determined by an input attenuation
filter. Meanwhile the frequency characteristics during
D/A conversion is determined by an aperture effect and
output interpolation filter. With the CX23010/CX23060,
degradation of high area frequency characteristics due to
the aperture effect is unavoidable. This is because a
sample-hold aperture circuit is used to obtain —10dBs as
the interpolation filter output level during full-scale D/A
conversion. To compensate the degradated characteris-
tics, add a compensation filter, shown below, after the
interpolation filter passed.

L
Compensation filter O__/W\ o o Comp ion filter
Input e; l Output eg
CII R
eo 1
Note) — = -
€ Vi-2(1-2a)x +x°

where x=w/w; L/R=2a/w, LC=(1/we)?

when f, = 26kHz, L=2.2mH, C=0.015uF and R=1kQ

With this compensation filter, the total recording/play-
back frequency characteristics is determined only by an
external filter. With the CX23010/CX23060, note the
pass band ripple is magnified double, whereas double
attenuation is obtained for the stop and suppress bands
since the input attenuation filter and the output inter-
polation filter are used in common.

-102 -



Response (dB)

Total harmonic distortion
factor + Noise (%)

CX23010/23060

SONY,

Total harmonic distortion factor + Noise vs. Output level
(D/A conversion mode)
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Total harmonic distortion factor + Noise vs. Output level
(A/D conversion mode)

N N N

|1 :
o NN CX23010/60(A/D) + 10 =8
\ TV + CX23010/60(D/A)
o
\. A VR
z N
o ! N N
A NN N N
F N < \\\\\ \\ \\ Frequency 1 kHz
< \‘ N\ \
% . K V\‘\\\\\' \\
2 e ~
+ N N A AN ‘ \S At
5 NI \§ L1 7 bit tinear
8 N AN F 4[] 10+ 8 non-linear
N\ A
g N N " 8 bit linear
Qo \ 3
£ Nl [
s A "
= . N 9 bit li
= \ it linear
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o 0.l
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0.01 0. 1
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(A/D conversion mode)

CX23010/60(A/D)
+

10+8
+
CX23010/60(D/A)

Logical value —— ]
(-18d8) 1
Logical value ;ﬂj

(0dB) | 1

0.1

Total harmonic distortion factor + Noise (%)

100 1k 10k
Input frequency (Hz)
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Digital Filter for CD

CX23034

Description

The CX23034 is a silicon gate CMOS LS! which has
been developed as a digital filter for compact disc player.
Excellent filter characteristics can easily be realized by
inserting CX23034 between digital signal processing LSI
for CD and D/A converter.

Features

e Composition of filter
Stereo signal processing with 1 chip
Two times sampling rate conversion
FIR filter with 16-bit coefficient
Filter length 96

o Characteristics of filter
Linear phase
Band passing ripple lower than +0.01 dB
Stopband attenuation higher than 80 dB
Frequency characteristics designed to correct the
aperture effect of D/A converter

¢ Overflow limiter

¢ Formmats of the output data can be selected either to

two’'s complement or offset binary
» Interface possible with 16-bit serial input D/A converter

Structure
Silicon gate CMOS

Absolute Maximum Ratings (Ta=25°C)

¢ Power supply voltage Vpp Vss* —0.3 to +7.0

* Input voltage ViN  Vss* —0.3 to +7.0

* Output voltage Voutr Vss* —0.3 to +7.0

e Operating temperature Topr —20 to +75

e Storage temperature  Tstg —55 to +150
* Vss = OV

Recommended Operating Conditions

e Power supply voltage Voo 45 t0 5.5
¢ Input voltage VIN  Vss —0.3 to Voo +0.3
* Operating temperature Topr —20 to +75

< < <

o
OO0

v
v
°c

Package Outline

Unit: mm

24
hlalhld]

24 Pin DIP

0.05
25%
13 °

OGN A0

138
MAX

o
FAPAVAVACAVAVAPEVAN Y

15° MA}(

15.24

1 12
304 MAX——
|

3
4.96 maX

[
—3

| B

| 30 MIN

?

123 1.75

051 miN
254 0.45*0.08

24
OO ANAGANNN

24 Pin DIP

025* 0.05

13

O

138
MAX]

T
15° MAX

16.24

1
—

|PACACAPAVAVECIVEVEY

12
30.4 MAX —

1.23 1.75

¥
4.96 MAX
¢

3.0 mIN

0.51 MIN
254 0.45+008
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Block diagram

XTAL AMPO

xasc (9 (4) cbck
16.9344 MHz
CLK o1
DATA (7 4|Shift gi (SIP;I 02
BCLK (& Timing control 03
D-FF and test circuit 29 04
WCLK (6 @) os
3) o6
LRCK (5
d 16
4 7 U7
Write D
rite Data = Address
16 Bit x 96W RAM §|+
Read Data E 16 Bit x 96W ROM

[ orr | D-F_F___l-——

16 16

Filter operational circuit I 5
B
273
t s 5
17 g >%2| 16 o
NS sE—) £
TR
w
S2% 88
NO0o - =

\————'——QI@ DOUT
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Pin Configuration

Pin Description

[4 Bl B ] [ [o] fo] [ [e] o] [] [i]

7y
)

D

(TOP VIEW)

U] Lol B ] B Lo B o] o U L] e

Pin No. Symbol | /O Description
1 XTAL | Input for crystal oscillator (16.9344 MHz)
2 AMPO [0} Output for crystal oscillator {16.9344 MHz)
3 TSET1 | Input for testing (Normally connected to Vss)
4 CDCK (o] Clock output (8.4672 MHz)
5 LRCK | 44.1 kHz strobe input
6 WCLK | 88.2 kHz strobe input
7 DATA 1 Serial data input (Two's complement, MSB first)
8 BCLK | Bit clock input (input for serial data)
9 X2sC | Input for output format selection
(High offset binary, low two’'s complement)
10 TEST2 | Input for test (normally connected to Vss)
11 05 0] Timing signal
12 Vss _— GND pin (OV)
13 06 0] Timing signal
14 TEST3 (0] Test data output (normally open)
15 TEST4 (o] Test data output (normally open)
16 TESTS (o] Test data output (normally open)
17 TEST6 (o] Test data output (normally open)
18 TEST? (o} Test data output (normally open)
19 DOUT (o} Serial data output (MSB first)
20 o1 (o} Timing signal
21 02 o] Timing signal
22 03 o] Timing signal
23 04 (0] Timing signal
24 Voo —_ Power supply pin (+5V)

Note) The frequencies

shown are values to be used for CD.

- 107 -



CX23034

SONYoe

Input/Output Capacity

item Symbol Standard Unit
Min. Typ. Max.

Input pin CiN 8 12 pF

Output pin | Cour 10 12 | pF

Measuring condition: Voo=VIN=0V, FM=1 MHz

Electrical Characteristics

DC characteristics

Voo=5V+10%, Vss=0V, Topr=—20 to +75°C

Item Symbol | Condition Standard Unit
Min. Typ. Max.
loo Vopo=5.0V 35 mA
Voo=5.0V 0.1 mA
Supply current Iops ViH=Vop
ViL=Vss
Input voltage (1) Vi 0.7 Voo v
H level
Input voltage (1) A group (note) Vi 0.3Vop \'
L level
Input voltage (2) 2.2 \
H level Vik2
Input voltage (2) B group (note) " 0.8 v
L level
Output voltage VoH low=1 mA | Vobo—0.5 Voo \
H level
C group (note]
Output voltage A W l=1mA | 0 04 v
L level ’
Input leakage _
current B group (note) Iu 5 5 uA

Note) Pins of from A to C groups are shown as below.

A group | XTAL

B group | TEST1, TEST2, X2SC, DATA, BCLK, WCLK, LRCK

C group | CDCK, O1, 02, 03, 04, 05, 06, DOUT, TEST3, TEST4, TEST5, TEST6, TEST?
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AC Characteristics

Input AC characteristics Topr=—20 to +75°C, Voo=5V+10%
(1) XTAL pin
(D In the event crystal oscillator is used
Item Symbol Min. Typ. Max. Unit
Oscillating frequency fmax 18.432 MHz

(@ In the event pulse is input while crystal oscillator is not being used

Item Symbol Min. Typ. Max. Unit
Pulse cycle tct 54 59 ns
“H" level pulse width tWH1 12 19.5 ns
“L" level pulse width twit 12 19.5 ns
Rising time tr 10 15 ns
Falling time tf 10 15 ns

—

tct

0.7 Vpp

TWH1 twit

XTAL 0.3 Vpp

ty tf
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(2) DATA, BCLK, WCLK and LRCK pins

Item ) Symbol Min. Typ. Max. Unit
BCLK “H” level pulse width twH2 59 ns
BCLK “L” pulse level width twi2 48 ns
DATA hotting-up time . ts1 13 ns
DATA holding time tH1 59 ns
WCLK “H” level pulse width tWH3 3543 7795 ns
WCLK “L"level pulse width twis 3543 7795 ns
WCLK pulse cycle tc2 11338 ns
From rising of BCLK to falling of WCLK taw 65 ns
From falling of WCLK to rising of BCLK tws 22 ns
LRCK “H” level pulse width 1 tWH4 0 ns
LRCK “H” level pulse width 2 © twHS 473 ns
LRCK “L” level pulse width 1 . twie 0] ns
LRCK “L” level pulse width 2 twis 473 ns

WCLK I I l l

. I
trox XXM IOCOROUNNRAR .+ BOXXXXRNNX

| | 1
——————y

. 1
tWH4,t WH5
I

]
|
!
| |
M twH3 e twis T

l 1
| | 1
| rez g

f—ste—s
t WL4(t WLS

BCLK I

R

|
!
1
|

!
i
'
v
'
|
!

|
DATA X ! j X
! ¥
| . ! P!
-t WH2>+t W2+ P!
' Ll p o
—t—e———— !
tsy  tgr g |
[ |
1
WCLK ' !
| !
|
LT
(<t BW-==—t wB—f
|
|

|
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Function Explanation

(1) Oscillation circuit

@

3

4

(5

(6

(7

)

-

)

-~

Connect a crystal oscillator with a oscillation frequency of 384 fs (16.9344 MHz) between XTAL pin and AMPO
pin, as shown in Fig. 1. In the event crystal oscillation is not used, input clock signal with a frequency of 384 fs to
the XTAL pin.

The clock signal of 192fs (8.4672 MHz), which is divided-by 2 of the crystal oscillation frequency, is output

from the CDCK pin.
XTAL AMPO
(16.9344MH2)
(10-30P)

(10-30P) 1 I

Fig. 1 Oscillation circuit
[The values shown in parentheses are those used for CD]

Regarding initialization

The initialization of this LSI requires a XTAL time of approx. 770 clocks after the power supply is turned on,
provided that all inputs are in normal condition. (It takes approx. 46 us when XTAL 16.9344 MHz.) The output is
not valid until the initialization is completed.

Interface with signal processing LS|

Interfacing with the signal processing LS| can be carried out as shown in Fig. 2.

The input data 16 bit (two's complement) is input to DATA pin with MSB first, and individual bits of DATA input
are fetched into the shift register within the IC at rising of BCLK. Accordingly, individual bits of DATA input should
be changed at the falling of BCLK. Thus, 16 bits of data in the shift register within the LS| at the falling of WCLK is
latched as a writting data of RAM.

Therefore, BCLK signal requires at least 16 pulses during its falling time of WCLK to the next falling time of same.
If the BCLK signal has 17 pulses or over during its falling time of WCLK to the next falling time of same, 16 bits
before WCLK falling time become writting data of RAM.

The input data becomes L-ch signal when LRCK is “H”, and R-ch signal when LRCK is “L".

Interface with D/A converter
It enables to be interfaced with various D/A converter by us’ng X2SC pin. The output timing chart is as shown in
Fig. 2.
X2SC (Switchover of offset binary two’'s complement)
X2SC = "“H" offset binary
X2SC = "“L" two's complement
Offset binary is MSB inverse of two's complement.

Regarding synchronizing with input and output signals

If the relative relation between rising of WCLK when LRCK is “L" and output signal differs by more than 2
clocks of CDCK (236 ns), the operation within the IC is momentarily stopped, and synchronization of input signal
and output signal is performed again.

Regarding frequency characteristics of filter
The frequency characteristics of this LS| are as shown in Figs. 3 and 4.

Correction of aperture effect frequency characteristics of D/A converter

The digital output of this LS| is output after correcting the frequency characteristics against the aperture effect
of the D/A converter. In addition, this correction is carried out on the assumption that the sample and hold type
DEGRETCHER is used as an analog output of the D/A converter.
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Input

Output

Timing Chart

ok JUULUUUUUUUUruUUUuUuUrUuyuUuUuUUruUuruururuuurruurunuuJuruuruurunuuryg

DATA X OO OO DD G G G G Gb &b G Gl U G 6 G G G G SE—
MSB Lch LsB MSB R-ch LSB
TR S eE— 1 f -
LRCK 1 —
200000000000000m L 00000000000000AL L00000000000000A
pout -£200000000000000OA
MSB R-ch LSB MSB L<h LSB R<h L<ch

02 —_—5 - <

03 — 1 I
04 . | ,
S 1 e |
05
1
L 06

Fig. 2 CX23034 timing chart
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Response (dB)

-50 +

-60 |

-70

-80 |

-90 |

—100 L——1L
o 4 8 12 16 20 24 28 3 36 40 44

Frequency (kHz)

Fig. 3 Frequency characteristics

0.0

Response (dB)

Frequency (kHz)

Fig. 4 Band passing characteristics
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Example of Application Circuit
(1) Connection of CX23034 and CX20152

Spindle motor driver

From RF amplifier —{=]
+5v. w 33K ook 22000 — ]
wg ¥ W T e sop L ——— T
1K 4 o

"'.’ 7M. 100K

A =

wE g Ul Ly —
100K  2200P o
£ Py fn
p————(x]
*> —
|
— ]
From IC servo ]
g
]
(5]
——————— =]
=]
24

CX23034

Lrex

digital signal processing LSI

RFCK
aror

..
§§8
$33

£
3
3
T

“.]
£
gig
e
H

From microcomputer

Slonsorr oc sasf24]°°" T
G iy = H =
2
8 jwewx 21
9 Jocix avee| 3 sy
m ™0
Sijtrex our
12 jcc 17
3 Josno 1serfte
L ocafws
s CX20152

D/A converter
(OSC circuit section only)
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(2) L-ch and R-ch same phase connection method

D/A converter

€X23034 CX201562 x 2
bout DATA
o1 BCLK
05 cc —— L-ch
06 WCLK
04 LRCK
—| DATA
BCLK
cC — Rch
WCLK
LRCK
It is all right even at O4 in R-ch side of WLCK.
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2) A/D, D/A Converters — Video —

(P) : Preliminary

Type Function Page
CX20051A 10bit 30MHz D/A Converter 119
CX20052A 8bit 20MHz Sub-ranging A/D Converter 130
8§i2(1)23%{(l}' UK 8bit 110MHz Flash A/D Converter 139
g))gggg;ﬁ} ;g;g 10/ 9/ 8bit 160MHz D/A Converter 148
CX20206 8bit 3SMHz RGB 3-channel D/A Converter 160
CX20220A-1/-2 10/ 9bit 20MHz Sub-ranging A/D Converter 176
CXA1008P/1009P High-speed Sample and Hold Amplifier 190
SXAIQICE/K/UK | 8bit 30/50MHz Flash A/D Converter 202
gxat07eK 8bit 200/300MHz Flash A/D Converter 212
CXA1096M 8bit 20MHz Flash A/D Converter 232
CXA1096P 8bit 20MHz Flash A/D Converter 246
CXA1106P 8bit 35MHz High-speed D/A Converter 258
CXA1146 8bit 160MHz Triple VIDEO DAC P) 276
CXA1156 8bit 300MHz Triple VIDEO DAC P) 279
CXA1236K 8bit SOOMHz Single VIDEO DAC P) 282
BX-1300 8bit 20MHz A/D Converter Module 285
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SONY CX20051A

10 bit 30 MHz D/A Converter

Description Package Outline Unit: mm
CX20051A is 10 bit, 30 MHz D/A Converter,

designed for a video signal processing. The broadcasting 28 pin DIP
application will require the fairly high resolution for &8
D/A. CX20051A is suitable for the high definition TV 3668 )
application, too. 28 15| S }
The external resistor can control the voltage output 2000580000000 . F
range of the D/A. The CX20051A requires —5V 3% 5'to10
single power supply, the ECL digital inputs, and the R
differencial ECL clocks, to operate. 1 254 14
Features 5
¢ Maximum conversion frequency 30 MHz %13
» High resolution 10 bit f 1|
* Low power consumption 550 mW [
« —5V single power supply as520) H
¢ Clock input and digital input are in ECL level 13%015 3

DIP-28P-02
Structure

Bipolar Silicon Monolithic IC.

Absolute Maximum Ratings (Ta=25°C)

« Supply voltage VEE —12 \%
» Digital input voltage VIN Vee to O \%
e Operating temperature Topr —10 to +70 °C
e 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 Vi« —0.89 X 0.15 \%

ViL —1.75 £ 0.15 Y
* Dynamic range Vo —1.56 to —0.5 Vv
* Bias current IseT 1.0 £ 05 mA
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Block Diagram and Pin Connection .
Bias current (externally connected)

NC AVEE ISET)AGND AGND VOUT' NC NC CLK CLIK DVEE

@‘@ Out resince Q

circuit network

DGND DVEE NC

Clock buffer

r=_-7r"--a
[
T

q ®

-F4-1-t4- - “bq4-4-4F -4 - --|-

Upper 4 bits (15 pieces) Lower 6 bits

Clock synchronizing
circuit

Upper 4 bit decoder

AVEe NC AVEE( Dt D2 D3 D4 Ds De D7 D8 D9 D10 DGND
MSB)

(LSB)
DIGITAL INPUT —
Fig. 1
Pin Description

No. Symbol Description Equivalent circuit
1 A Vee | Analog Vee power supply (—5\()

2 NC Non-connection

3 A Vee | Analog Vee power supply (—5V)

4 NSB

5 BIT2

6 BIT3

7 BIT4

8 BITS 10-bit digital input

9 BIT6 MSB: Uppermost order>

10 pp SB: Lower most order,

11 BIT8

12 BIT9

13 LSB

14 D GND | Digital GND
15 D Vee | Digital Vee power supply (—5V)

- 120 -



CX20051A SONYs
No. Symbol Description Equivalent circuit
16 TIK | Clock bar input 3 L 160
@e)tik
[e3
@ cux \
o
17 CLK | Clock input a X
Vee O
(ovee
18 NC
Non-connection
19 NC
@) AeND
ROUI’:[ @OUT
20 ouT D/A output
@3 avee 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
@AGND
;‘, O @) 1ser
23 IseT Dynamic range adjusting pin *"—‘"'g
Y
Zosk  08k3
VEE
AVEE
24 A Vee | Analog Vee power supply (—5V)
25 NC .
Non-connection
26 NC
27 D Vee | Digital Vee power supply (—5V)
28 D GND | Digital GND
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Electrical Characteristics

(Ta=25°C AGND=DGND=0V, AVee=DVee=—5V)

Item Symbol Condition Min. | Typ. | Max. | Unit
Differential linearity D.L. *1 —0.8 0 0.8 LSB
Maximum operating fmax *2 30 MHz
clock frequency
Differential gain D.G. NTSC 40IRE mod. ramp 0.7 %
Differential phase D.P. feLk=14.3 MHz 0.2 deg
Circuit current lee 88 | 110 | 132 mA
Output impedance Rout 52 62 72 Q
Input current liH 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 ‘érror. Input signal is digital ramp.
Glitches are not the subject of the measurement.
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Electrical Characteristics Test Circuit
_],,

1 28

-2 21—

-3 26 4

4 25

s 2¢ 1+—4 2;7”‘(#

8 23
10 bit 3 H

€X20051a 221

ECL e “PT LPF. 0SCILLO-
COUNTER 191 0~ 5MHz SCOPE

1 B cLock

12 v P

3 16

H1e 18 4
r;r__ ‘j\uocx

[

OUTPUT

ECL
SIGNAL
GENERATOR

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

frequency test circuit

A 284
-2 274
L3 264
- 254
B 244
-6 23
[7 cx20051A 221
-9 20 s )
10 194 \J
ail 18 1
12 17
13 16 1
14 154

Fig. 2b Block diagram of output impedance test circuit

-5V
» 28
L2 27 nr
) 26
o—+4 254
i 24 2.7k
DC —: 23
POWER L—-{ : )—"  o—F7 21y
SUPPLY ol e CX20051A 24 o
o—+t9 20
(Hor L) o—4-10 194
o—t i1 184
o—ti2 17
o—%13 16 L
i 18
wr

Fig. 2c Block diagram of input current test circuit
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-5V
» 28
-2 a4
ouT -3 26
4 25
10 bit digital 3 211 2.7k
signal 7 CX20051A 227 ™
generator 8 24-3_1 B.P.F. NTSC
9 VECTOR
for NTSC, 9] 3 — 4 MHz
mod. ramp 1 18 4 _—cLock SCOPE
12 7
13 16
- 14 15 4—
7’;7— \\CLOCK
ECL
SIGNAL
GENERATOR
Fig. 2d Block diagram of DG and DP test circuit
-5V
-1 28
-2 274—4 1“7
-3 26 4
4 25
s 244—9 RISET
10 bit M 23
7 CX20051A 221
ECL s 2P T LPF 0SCILLO-
COUNTER 9 201 0— 5 MHz SCOPE
" 18 cLock
12 1”7 F
13 16
14 154
F \\CLOCK

OUTPUT

ECL
SIGNAL
GENERATOR

Fig. 2e Block diagram of dynamic range test circuit

~ 124 -



CX20051A

SONYs

-5V
o—

(ECL level)

\
' o
27— o-sv
3
MsB
24 RseT= 27K o -5V ImA
CX20051A 23 p—
n
Digital input signal 22 1
R 21
20 LPFl— o
OUTPUT
—
CLK -/ Clock
LsB CLK}————\ /~ (ECLlevel)
rﬁ'_m 15 f———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

CX20051A

" -5V y
T ook I 001k
L51E 350 5102 3510
a T 513 51
. l
& Ic o
Q -
o- _ 1 o]
1r o 3
EcL =7
DIGITAL gcc 1 Veez
2 Qar
IN -5V Q3 Qo
=143 MHz o, fcom ¢
Da Do
D2 D
S Cin
Ve si 1]
U Vcer Vee? ]
—aQ: '
510 e [ el
W DOU‘ c
=V ic2 [o; %
s: &l
Ve S1j1
I
vy
La: o
510 L= s [ gdde
- out C || o |
- D D =3
sv ICa D: o 39
Sz Cin]
Vee S -5V

10 NC 19;
n NC 18
12 CLK 17
13188 CLK16
14 DGND DVEE 15
GND
A a
GND 81 A
1k _sv
ﬁmkw ICvIC; : HD10116
K IC3-ICs : HD10136
Check 510 2510 Ur: HA2520
Uz HAS033

Fig. 4 Application circuit

A Anslog | AVge
D Digital | DVgg
A AGND 4 +12v
¢ oeND | —2v

-5V

R*: LPF adjusting resistance

|

| Vee = -5V
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Note on Application

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

CLOCK

—_————-

CLOCK

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.

DC
______________________ ——— — <— 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.

(Recommended operating condition)
T™H > 2 ns
7S > 10 ns
TPWO = TPW > 20 ns
The typical values of TDS and TSET under the
above-mentioned condition are
DS = 7 ns
TSET = 4 ns
for ZuL (load resistance) > 10 k2

DIGITAL
DATA
INPUT
(each bit)

W 0 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 k2 and 1 mA, for RiseT and IseT respectively (for a load
resistance ZL > 10 k{2). (See the Dynamic range vs. RiseT on page 11.)

- 126 -



CX20051A SONYe

(4) Input coding

STEPS DIGITAL INPUT ANALOG OUTPUT
CASE CASE @
0000 MSB1111111111158 | —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
]\M AGND

N\ SET A
7

Ra
12k

{Rn~3,u\
(TYP)

X/

oy
_{ . j—_

20.8k 2 Re
0.8k 680

o

Gavee
Dy 151555
Q1 1 2SA530
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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 externally.

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

inductance and resistance.

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)

(3

GND and VEE pattern arrangement

P.C. AGND
Board

> A [AVEe

DVee
DGND

- 128 -



CX20051A SONY:.

Maximum operating clock frequency Maximum operating clock frequency
= vs. Supply voltage = vs. Ambient temperature
é 100, T 100 A d
2 2
g 3
g e £ e AR
o 32
[ o
- I
< &

? 3 )
—g 60 2 eo
o o
F \
© -
e & l
g 40 Vgg = -5.0V 2 a0
£ Dynamic range 1.0V (Ta = 25°C) g
e :
5 20 '5 20
= s
i
g 3
E @ o 2 % &0 80 1o 120 s ° -7 -6 ry pory 3
Ta — Ambient temperature (°C) VEE — Supply voltage (V)
Dynamic range vs. Ambient temperature Dynamic range vs. Supply voltage
2.0 2.0
1.8 1.8
1.6 1.6 1
E 1.4 1.4 <]
S s
c 1.2 ~ 1.2
© 1 @
L 4.0 // g 1.0
S o N
2 0.8 VEE = —5.0V 5 0.8
0.6~ Obtained by the measuring circuit as shown — S 0.6
in Fig. 2d I Obtained by the measuring circuit as shown
o4 RygeT s fixed, ©-4["in Fig. 2d. T
0.2 0.2 | ‘RiseT is fixed.
o Ll L]
-40 -20 o] 20 40 60 80 100 120 -7 -6 -5 -4 -3
Ta — Ambient temperature (°C) VEeE — Supply voltage (V)
Dynamic range vs. Riser Dynamic range vs. Load resistance
2.0 2.
1l _-
6 \ Vgg = -5.0V 1.6 Vgg = =5.0V
\ Load resistance is infinitely high.
; 1.4 —>~ 1.4
FERE: g 1.2
c c
e e
o 1.0 o 1.0 -
£ \ £ o
g os \ g o &
) )
0.6 0.6
7
0.4 0.4
=]
—~
0.2 — 0.2
° 12 16 20 ° 100 K 10K 100K
RISeT (k2) Load resistance (£2)
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SONY CX20052A

8 bit 20M‘Hz Sub-ranging A/D Converter

Description Package Outline Unit : mm

CX20052A is a serial-parallel type high speed A/D
convertei with a resolution of 8 bit for processing
video signals driven by a single —5.0V power source. 6518

It performs an A/D conversion of video signals
with an external sample & holding circuit. A Hnonoonononank
reference voltage and a clock should be added
external to it

The digital output is provided in 8 bit parallel with
an open emitter. Both the clock and the digital
output are in ECL level.

28 pin DIP

005

+03
-0

025

5°t010°

1524
132183

0.5MIN
a5 *84

Features

o Maximum sampling frequency of 20 MHz (Min.)
« Low power consumption 700 mW (Typ.)

« Non-linearity error 12 LSB

« —5.0V single power supply

« Both clock input and digital output are in ECL level DIP-28P-02

Structure
Bipolar Silicon Monolithic IC.

Absolute Maximum Ratings (Ta=25°C)

¢ Supply voltage VEE —9.0 \'
« Clock voltage Veik Vee to +0.3 \"
« Input signal voltage VIN Vee to +0.3 \"
« Reference voltage VREF Vee to +0.3 \%
« Digital output current loH 10 mA
o Operating temperature Topr —10 to +70 °c
« Storage temperature Tstg —50 to +150 °C
« Allowable power dissipation Po 1.47 w
Recommended Operating Conditions
« Supply voltage VEe —5.25 to —4.75 \
e Clock voltage Vi —1.04 to —0.74 \%
ViL =19 to —1.6 v
« Input signal voltage VIN —201t 0 \
« Reference voltage VREF —2.1 to —1.9 \
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SONYs

Block Diagram

VReEF VREF VREF VREF VREF
BOT.

1

ADJ.3 ADJ.2 ADJ1 TOP. AVEg AGND VN AGND AVgg N.C. NC. NC. Dgnp
Reference voltage resistor string
Reference voltage Matrix circuit Upper-level comparator
(15 pieces) Reference
Lower-level voltage
CLK  comparator ‘ﬁ_‘, X
—»{ CLK (15 pieces) X3
—
Clock buffer Lower-level encoder Upper-level encoder
$—{ Clock
buffer
¢k Lower-level Upper level - CIK
CLK Output buffer output buffer CLK
D8 D7 D6 D5 D4 D3 D2 D1
|
2 3 4 5 6 7 8 9 10, 11 12 13 14
H-COMP ¢k IN CLK IN DGND D8 D7 D6 D5 D4 D3 D2 D1  DgNp DVeE
(LSB) (MSB)

BIAS
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CX20052A

SONYe

Pin Configuration (Top View)

* (H. cOMP. BIAS) LT N VREF BOTTOM
cLk N 2] VREF ADJ3
CIK N [3] VREF ADJ2
oGno (3] VREF ADJ1
(LsB) D8 [Z] VREF TOP
o7 [€] AVEE
b6 [T] AGND
ps [E] VIN
D4 [3] AGND
03 [i] AVEE
02 [T] NC
(msB) D1 [iZ] NC
pGhD [ NC
ovee [H] DGND
* Pin-1 to be used open.
Pin Description
No. Symbol Description No. Symbol Description
1 | H-COMP BIAS | Pin connected to internal 15 DGND Ground pin of digital circuit.
comparator. It should not 16 NC
::cu‘i’:""ected to outer 17 NC Non-connection.
2 CLK IN CLOCK input pin. 8 NC
3 CLK IN TLOCK input pin. 19 AVEE :or::ﬁ;s;fgh(l)?;)n of analog
4 DGND Ground pin of digital circuit 20 AGND Ground pin of analog circuit
5 D8 Digital output pin. (LSE) 21 VIN Analog input signal pin
6 o7 (0 to —2V)
7 D6 22 AGND Ground pin of analog circuit.
8 D5 Digital output pin. 23 AVEE Pgwca.r supply pin of analog
9 D4 circuit. (—5.0V)
10 D3 24 VREF (T) Reference voltage pin. (OV)
11 D2 25 VREF ADJ1 Reference voltage adjusting
12 D1 Digital output pin. (MSB) 26 |  VREF ADR2 {’l'J';'ua"y it should be con-
13 DGND Ground pin of digital circuit 27 VREF ADJ3 nected to GND through
14 DVEee Power supply pin of digital 0.047 uF capacitor.)
circuit. (—5.0V) 28 VREF (B) Reference voltage pin.

(—2.0V)
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CX20052A SONYs

i istics
Electrical Characteris (Ta=25°C, AGND, DGND=0V, AVee, DVee=—5V)

No. Item Symbol Condition Min. | Typ. | Max. | Unit
1 | Linearity error LE. Vin: f=1 kHz, O to —2V ramp. +12 | LSB
CLK: 20 MHz ECL level
2 | Differential gain D.G. ViN: NTSC 40 IRE mod. ramp 0.7 %
CLK: 20 MHz ECL level
3 | Differential phase D.P. ViN: NTSC 40 IRE mod. ramp 0.3 deg.
CLK: 20 MHz ECL level
4 | Max. actuating clock feuk Vin: =1 kHz, O to —2V ramp.| 20 30 MHz
frequency (MAX) Linearity error 12 LSB Max.
Output pin Ri=4.3 kQ
5 | Power consumption Ip |nc|uding current flowing to 110 140 160 mA
RL
6 | Clock input pin current lo Vcik=—0.885V 20.0 | 345 UA
VeIk=—1.75V
7 | Analog input pin current IiN VIN=0V Vcik=—0.885V 70 110 MA
Vek=—1.75V
8 | Digital output voltage-High | VoH VIN=0V RL=4.3 k2 —0.90| —0.75 \
Output data is “11111111"
9 | Digital output voltage-Low | VoL VIN=—2.0V RL=4.3 k2 —1.50|—1.35| V
Output data is “00000000"
10 | Reference resistor RREF VRer T=0V 45 50 56 Q
VRer B=—2.0V
11| Input capacitance Cin ViN=—0.2V+0.07 Vrms 70 PF

Note) To measure linearity error, differential gain, differential phase, max. frequency, the digital outputs of
CX20052A are reconverted into an analog signal with a 10 bit D/A converter CX20051.

D .
’:el::?’:tor W CX20052A > ((:/:20051) O » to oscilloscope

f=1kHz
V=0to -2V

a) Linearity error Test system

NTSC LN
signal CX20052A D/ - L.P.F. —— to Vectorscope
generator __1/ (CX20051)

b) DG. DP Test system
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CX20052A SONYs

Electrical Characteristics Test Circuit

h
GND
' N\ ]
CLK 2 VREF 8
ECL LEVEL o X -2.0v
4
(Lgae) S
D7 B
D6 7
DIGITAL OUTPUTS { o N : vin
D4 9
D3 © i9
D2 11 18
(MSB) 12 !
RL=4,3K T 13 1§
14 15
T
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CX20052A SONYs

Notes on Application

1. CX20052A, a serial-parallel type A/D converter, requires an external sample & holding circuit, and
precautions should be taken for the sampling pulse and the timing of clock.
Output data can be provided 7o after TL, but it is more reliable and simple to latch the results at rising
edge of CLK.
Duty of clock pulse should be set to the best point of DG and DP.

(SAMPLE)

i A l (HOLD) y—\ /_\
Sampling pulses

Sample/hold _;/r

waveforms

Clock

Upper data H !
output
|

|
Lower data _( )_(
output 1

1 ™
TA > TA (aperture time of S/H circuit + settling time)
™ > 22 ns
> 2ns
™ < 4ns
T < 8ns

* Ta=—10°C to +70°C
TH is the timing of the upper-level comparator for
comparing VIN with VRer and latching the results.
T is the timing of the lower-level comparator for
comparing VIN with VRer and latching the results.
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SONYs

2. Digital output pin of CX20052A is provided with an open emitter. Although the level is ECL compatible
but the current must be less than 10 mA in operation. Output current is about 1 mA, when Ri is 4.3 kQ.

The reference table of analog input signal and digital output codes are shown below. D1 is MSB and D8

Output digital code

MsB LSB
LRRRRRRRI

10000000
01111111
01111110

00000000

Usually, clock input pin should be driven by complementary ECL signal. nal.

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

L
1

CX20052A

For reducing parasitic inductance and resistance, the wider area of GND pattern of the printed circuit

As ANALOG GND and DIGITAL GND are prepared, separated GND patterns can be designed.

RL is 4.3 kQ.
is LSB.
Step Input signal voltage
000 0.0000V
127 —0.9961V
128 —1.0039Vv
129 —1.0118V
255 —2.0000V
3.
4.
Vger (B) through resistors.
GND l
VREF ADJ1{ ﬁx
VREF ADJ2 ﬁ‘:
VREF ADJ3 ﬁ':
-2v n e
5.
board is the better.
6.
7.

Use a sampling and hold circuit which has short Ta for accurate sampling. (see the timing chart)

Although pin-1 (H, COMP, BIAS) is an idle pin, it is connected to internal circuit, so it should not be

connected to GND, power supply or other pins. Pin-16, 17, 18 (NC) is not connected to internal circuit.
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Application Circuit

A+5V OFFSE

510 10K 510
M —A— A

T ADJUST

W

A-5vV
VIDEO AMP

SAMPLE /HOLD

L

o
33y % J"o.ozz,. 3.3uﬂ' 0.022p
T E s Tt
3
P20 3aek Ze0 *
33
o.022y 15897 4 2sK43 x 120
AT8IK 1K
WA K s51p == 39 c1730 -5V
120 ] Atei W ;Tn 100
VIDEO — AN 30
Noo— i ____€ A781K sska3 £ ooz,
82 2as [ 0022y T 0-022p 1730 s3] T
r 2 15597 3
1« 43K X8
25K43 - 2K = DIGTAL OUT
> o Sy sl 120 D1(MSB)
“==41 Foozzy « gi
622 Y 3
33k 20022 S'Mi Fo0.022y g be
A-5v C1730 m Q
51 C1730 v X D
W REFERENCE VOLTAGE D7
51 +—o D8 (LSB)
5103
>
S 351 J VR8 3
51 3150 ADJUST
T 0.022y 5103
0-5v SA-sv
.I. 0.022y
i L
51032 < 2 350 34 o022
23 25100 507 T ? 1—
106 5fo 1214
9)! 13 | 3 S
CLKIN 7 1 15— Note) Analog
s1
Io.ozz,.. W Digital
27p
1’ HD10105 CLOCK TIMING GENERATOR Analog GND
Digital GND

v¥2S002X0

ANOS




CX20052A° .

SONY:

Derating Curve

16
_ \
g N
o 12 N
T N
g N
8 AN
2 o8
°
H
&
0.4 .
N
N

-20 20 60 100 140

Ambient temperature Ta (°C)
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SONY

CX20116/CX20116U/
CXA1066K/CXA1066 UK

8 bit, 110 MHz Flash A/D Converter

Description

The CX20116/CX20116U/CXA1066K/CXA1066UK
are the 8 bit ultra high speed A/D Converter
Integrated Circuit capable of digitizing analog
signals at rates from DC to 110 MHz. These A/Ds can
be utilized in many varied applications.. A wide
analog input band width satisfies the characteristics
for high definition television systems. Power consump-
tion is approximately 1.2 Watts at. 110 MHz
sampling speed.

The CX20116U/CXA1066UK are high reliability
version of CX20116/CXA1066K with extended
temperature (—55 to 125°C) and bias burn-in (75
hours at 125°C).

Features
« Resolution at 8 bit +14 LSB

« Ultla high speed operation with maximum conversion
rate of 110 MSPS
* Full scale input band width of: 60 MHz (—1dB)
90 MHz (—3dB)
* Low input capacitance at 35 pF (Typ.)
« Low power consumption at 1.2W (Typ.)
Applications
* Digital video signal processing
* Radar/sonar and acquisition systems
* Medical electronics
¢ Digital measurement systems

Package Outline Unit mm
CX20116/CX20116U 42 pin DIP 8
o
53.9 MAX A
N
42 22 s}
1
b o
D a >
=" 2 2
o o*
1 135 2
z %
s =2
0
1.0 e, &

e

2.54 0.46
it iy

20 x 2.54 = 50.80

0.1

3.7 MIN

CXA1066K/ 68 contact chip carrier
CXA1066UK 2159

15.85
|

ﬁnnnnﬁnnn?nnnnnnnnh

PIN NO. 1

[ o

r @

e

«

© 4+

- + ~

< FN

3 I -

T+ %

T e

S

o~

[To BT o]
o @
- -

JEDECTYPE B
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CX20116/CX20116U/CXA1066K/CXA1066UK

Absolute Maximum Ratings (Ta=25°C)

* Supply voltage
¢ Analog input voltage

* Reference input voltage

* Digital input voltage

* VaM pin input current

* Digital output current

¢ Operating temperature

¢ Strage temperature

* Allowable power dissipation Pp

VEE

Vin .

VRT, VRB, VRM

|VRT—VRs8|

CLK, CLK, MINV, LINV

IVRM

1Do to 1D7

Ta CX20116

Tc  CXA1066K

Tc  CX20116U/CXA1066UK

Tstg
CX20116/CX20116U
CXA1066K/CXA1066UK

0 to —7

\"

0.5 to Vee \

0.5 to Vee \

2.5 \

05 to —4 \
—3 to 3 mA
0 to —10 mA

—20 to +100 °C
—25 to +125 °C"
—55 to +125 °C™
~55 to +1560 °C

3.1 w
2.3 w

*1 Heat sinking is required for CXA1066K/CXA1066UK above 54°C ambient.

Recommended Operating Conditions

¢ Supply voltage

* Reference input voltage

* Analog input voltage
¢ Clock pulse width

Pin Configuration

Min. Typ. Max. Unit.

AVEee, DVee —-5.7 —5.2 —5.0 \
AVee— DVEee —0.05 O 005 V
AGND—DGND —0.05 O 0.05 V
VRT —0.1 0 0.1 v
VR —-2.2 -2 —1.8 \
VIN VR8s VRT
Tpwi 7.5 nS
TpwO 2.5 nS

The pin numbers without indication are empty pins. (not connected)

AVEE

LINV

DVEg

DGND

DGND
(LSB) DO

D1

D2

D3

CX20116/

D4 CX20116U

DS
D6
(MSB) D7
DGND
DGND
DVge
MINV

VRT

9 AVEE
8 AVEE

AGND
ViIN
AGND
VRM
AGND
Vin
AGND

§® AVEE
) AVEE

VRB

" SONYs

#ﬁo 43
AVEE le2 42{ AVEE
AVEg 63 411 AVEE
VRT |65 391 VRB
AVEgg le7
68
el CXA1066K/ 35{ CLK
CXA1066UK 341 CLK
LINV 3
321 MINV
DVEE }s
301 DVEEe
DGND 7
DGND |8
io 14151617 18192021 2324 aéz'
85883885 22
@ 3 88
@ @ 60
2 2
(TOP VIEW)
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CX20116/CX20116U/CXA1066K/CXA1066UK

SONY:

i VIN
Block Diagram VaT o—
S
E3 P—
T —o D7
]
21 & ) A — D6
r 1
|1 ! t o« .
i b § L & s
| I 8 |6 8 5 b
vaw o—HH N 5s
< w <5 .
Ll o = \ S8
A o [8] 2 2l
[ [ ! 7
P o *
1| : : | "
" ! 6 —o Do
VRB “—%
CLK ::1> J{
CLK
MINV LINV
Pin Description
No.
° Symbol Function
CX20116 CXA1066K
1, 25, 26, 41, 42, 62, AVEE Analog Veg, —5.2V (Typ.). Coupled with about 62 between
38, 39 63, 67 DVee.
3 3 LINV Input pin for output polarity inversion of Do (LSB) to Ds. (See
the Code Table)
4,17 5, 30 DVee Digital Vee, —5.2V (Typ.).
5, 6,15, 16 |7, 8, 23, 24 DGND Digital GND, which is separated from the Analog GND.
7 to 14 14 to 21 Do to D7| Digital data output pin, ECL level. Do: LSB to D7: MSB.
Pull-down resistors are necessary externally.
18 32 MINV Input pin for output polarity inversion of D7 (MSB) (See the
Code Table). ECL level. “0” level is held when it is released.
20 34 CTK Inverse clock input pin, ECL level.
21 35 CLK Clock input pin, ECL level.
23 39 VR Reference voltage (bottom), —2V (Typ.).
29, 31, 33,35/49, 51, 53, 55| AGND Analog GND
30, 34 50, 54 VIN Analog input, input voltage range is VRT to VR8s
32 52 VRM Middle point of the reference voltage, it can be used as a
linearity correction pin.
41 65 VRT Reference voltage (Top), OV (Typ.).
2,19, 22, 1,2, 4,6, Empty pins (not connected), 2 and 19 are used to be
24, 27, 28, 9 to 13, 22, grounded to DGND, the others are used to be grounded to
36, 37, 40, |25 to 29, 31, AGND.
42 33, 36 to 38,
40, 43 to 48
56 to 61, 64,
66, 68
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CX20116/CX20116U/CXA1066K/CXA1066UK

SONY.

Electrical Characteristics

(Ta=25°C, Vee=—b5.2V, VRT=0V, Vre=—2V)

Item Symbol Test Condition Min. | Typ. | Max. [ Unit
Maximum conversion rate Fc ViN=0 to —2V, 110 MSPS
fin=1 kHz, ramp
Supply current lee —180 |—220 |—260 | mA
Analog input capacitance CiN ViN==—1V+0.07 Vrms 35 40 pF
Analog input bias current Iin ViIN=—1V 160 | 220 UA
Reference resistor Rr (VRT to VRs) 70 | 80 100 Q
Offset voltage VRT 14 17 20 mV
VR8 6 9 12 mV
Digital input voltage ViH —-1.0 |—0.9 | —0.7 \
Vi —1.9 |—-1.75| —1.6 \%
Digital input current liH ViH=—0.9V 0 0.4 mA
I Vii=—1.75V —0.05 0.35 mA
Digital output voltage VoH RL=620Q to Ve -1.0 \%
VoL -1.6 \'%
Output data delay Td Ri=620Q to Vee 3.0 3.5 4.2 ns
Non-linearity error Fc=110 MSPS +12 | LSB
Differential non-linearity Fc=35 MSPS +1 LSB
error
Differential gain DG NTSC 40 IRE mod. 1.6 %
Differential phase DP ramp, Fc=110 MSPS 0.5 | deg.
Aperture jitter Taj 15 ps
Sampling delay Tsd 1.9 22 | 25 ns
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C€X20116/CX20116U/CXA1066K/CXA1066UK SONY.

Output Coding

MINV (0] 0 1 1
LINV 0 1 (o] 1

ov M. N1 100...00 o1 ... 1 000...00
. 111...10 100...01 011...10 000...01

VIN . 100...00 M. 1 000...00 o1t... 1
o1 ... 1 000...00 1m... 1 100...00

. 000...01 011...10 100...01 111...10 1: ViH, Vou
—2V 000...00 o11...1 100...00 L I B 0: Vi, Vou

Timing Chart

Analog in \

|

[e]
P
x

-

Digital out

>L£ X o
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CX20116/CX20116U/CXA1066K/CXA1066UK

SONY.

Electrical Characteristics Test Circuit

Maximum conversion speed test circuit

Differential gain error test circuit
Differential phase error test circuit

1ms
-
ov
Func —2v
Generator
(CX20202A-1)
DUT o 81
CX20116/ ] ECL 10bit
CXA1066K] 7 Latch |7 D/A
620
CLK CLK 130
NTSC
Signal —5.2v 4
Source
Delay
/
Switch position
1. Maximum conversion speed
SG(Cw) Duty 2. DG,DP Vector Oscillo
AAA Scope Scope
50
DG.DP Maximum conversion speed

Differential Non-linearity Test Circuit

%+ \%
Sz

‘_—
| S1:A<B: ON
S ll S; : A>B : ON
Nl
bi
1o
] 1
-v I 1
|
DUT éA<B A>B
Vix_|cX20116 8 TP L8 | putter
ICX A1066K Ay B,
Ao Bo
“0 » “ 1 ”
000 --- 00
DVM| cLK (110MH2) to
11110
Controller
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CX20116/CX20116U/CXA1066K/CXA1066UK

SONY:

Power Supply Current Test Circuit

Analog input bias current test circuit

£
-1V
A )N
3
:
Cx 20116 g;,;
S
p—0
-2V
A 13
=5.2v
Sampling Delay Test Circuit
Aperture jitter test circuit
40MHz
Amp
osct
¢: Variable
VIN 8 .
o fcx20116/ }—- :‘:\g'lfzer
CLK[JCXA1066K
1024
0sc2 samples
ECL
Buffer
40MHz

JJLL[I LU Il-.
44
= a3
— - 0 -2V
pun B CXA1066K [
=/ 27—
o —

-5.2v

Aperture jitter test method

Av 129 LS
At ¢ 128 o (LSB)
Vin 127
126
125

CLK :1{ i <— Aperturejitter

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

Tai=o 157 = 0 (258 x 2mf)
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CX20116/CXA1066K

SONY.
CX20116 CXA1066K
Input Bias Current vs. Input Bias Current vs.
Ambient Temperature Case Temperature
200 200
150 \ 150 M :
'i \ = \\
< 100 —— 2 400 —
z z
50 50
o o
-25 o 25 50 75 100 -25 0 25 50 75 100 125
Ta (°C) Te (°C)
CX20116 CXA1066K
Digital Output Voltage vs. Digital Output Voltage vs.
Ambient Temperature s Case Temperature
-0.5 -0.
L1 I
~0.9 a1 -0.9 — |1
- - __’—-/
2 2
- -
S -3 S s
ko I
(o] o
> >
-1.7 -1.7
mm— —
-21 -2.1
-25 o 25 5o 75 100 -25 o 25 50 75 100 125
Ta (°C) Te(°C)
CX20116 CXA1066K
Maximum Conversion Rate vs. Maximum Conversion Rate vs.
1“OOpera\ting Ambient Temperature o Case Temperature
14
o —
120 120 L '\\
: g N\
o
s 100 \ 2 100
O 80 f, 80
60- 60
40'25 o 25 50 7% 100 ac -25 [¢] 25 50 75 100 125
Ta (°C) Te (°C)
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CX20116/CXA1066K

SONYe
CX20116/CXA1066K CX20116/CXA1066K
Maximum Conversion Frequency vs. Analog Input Capacitance vs.
Supply Voltage Input Bias Voltage
140 40
\
120
_ /7 .O\d\-<
4 30
g 100
o e & 2
. z
[8]
60
10
40
4.5 5.0 55 6.0
Veg (V)
o -1 -2

Input DC Level (V)
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10/9/8 bit 160 MHz D/A Converter

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

Descriptions

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

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

CX20201A-1/CX20202A-1 10-bit
CX20201A-2/CX20202A-2 9-bit
CX20201A-3/CX20202A-3 8-bit
Features ‘{“
e High speed 160 MHz |

e High accuracy 10 bit

Package Outline Unit: mm
CX20201A 28 Pin MFP
100t 23'8s
HRAAARARARAAAH > L
3 I o118
EERE
o U
EELEEELLLELLL ) - 1-%1.—?*
! astat ] e 015 8]

MFP-28P-L02

(CX20201A-1/
CX20202A-1)
15 pVsec

420 mW

e Low glitch energy

e Low power consumption

® Logic invert input

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

Structure
Bipolar silicon monolithic IC.

Absolute Maximum Ratings (Ta = 25°C)

e Supply voltage VEE -7 \

o Digital input voltage Vi +0.3 to VEE \"

o Reference input VREF  +0.3 to VEE
voltage

e Analog output current louT 20 mA

e Operating temperature Tope —20to + 75 °C

e Storage temperature Tstg —55to +150 °C

CX20202A 28 Pin DIP
o
#
37888 "o
E
28 15
Boononoonononn — 1
<lS9) 5°to10°
O O o3
i
?uuuuuuuuuuuu?‘
254
wl
°9
‘1.: =zl
05 *0L 2
1'230_15 B i
DIP-28P-03

o Allowable power P
dissipation

CX20201A-1/-2/-3 870 mw
CX20202A-1/-2/-3 1430 mwW
Recommended Operating Conditions
e Supply voltage AVEE, DVEE —4.75 to —-5.45
AVEE-DVEE —-0.05 to +0.05
e Digital input voltage VIH -10 to -=0.7
ViL -19 to -16
o Reference input VREF VEE+0.5 to
voltage VEE+1.4
e | oad resistance RL above 75
e Output voltage VOIFs) 0.8 to 1.2

<OV< <<<<
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Block Diagram and Pin Configuration (top view)

AGND;  Vrer AVee NC NC NC NC
(22) (23) (22)
~E—& H——E—E

Rl

ouTt

NC  AGND: DGND

(E—(—(—D—1—()

Biasing circuit

Data latching circuit

INV

INV
buffer

DV:

Upper 4-bit decoder

! ! P 1

C

T
Input buffer

1

Clock
buffer

AN
) — )
MSB D2 D3 D4 D5 D6 D7

€-/C-/1-VZOZOTXI/E-/T-/L-V LOZOTXD

‘ANOS




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

SONY.

Pin Description

No. Symbol Equivalent circuit Description
DGND
1 MSB | @
2 D2
3 D3 i 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 tse | ®—=&
1" .
12 NC Non-connection
@ DGND
) O S
@ W —
13 CLK @ " % Pins for clock inputs.
14 CLK
Y 3
@ DVEE =
15 DVEE Power supply pin for digital circuit.
@ DGND
A
Code invert input pin which inverts the relation-
16 INV ship between the binary code of digital data
Y and D/A output voltage level.
@ DV;E
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
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CX20201A-1/-2/-3/CX20202A-1/-2/-3 SONYo

No. Symbol Equivalent circuit Description
@ANo:
:E Ro
& —
20 ouT D/A analog output.
U
AVEE

21
22
23 NC Non-connection
24
25
26 AVEE Power supply pin for analog circuit.

2 AGND2

54K Bias pin which controls D/A output range. The
27 VREF output scale is set by the potential difference
'y between VREF and AVEE.

&—

- A I Grounding pin for analog circuit system other
28 AGND3s AVEE than the R-2R output resistor circuit network

in the IC

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

VoFs) = =1V
CX20201A-1/CX20202A-1
Item Symbol Min. Typ. Max. Unit
Resolution RES 10 bit
e o ELD | —1/2 +1/2 LSB
Linearity error ELI -01 +0.1 % of FS
Settling time ts 5.2 ns
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SONY.

CX20201A-2/CX20202A-2

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

CX20201A-3/CX20202A-3

Iltem 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 = 0OV, RL = 9,

VOFs) = -1V

ltem Symbol | Measuring condition*1 | Min. Typ. Max. Unit
Power supply CX20201A e —60 | —75 | —90 A
current CX20202A —-65 | —82 | —100
Data input current lIH() VH = —0.89V 0.1 1.5 6.0 uA
(for upper 4 bits) IL(U) VIL = —1.75V 0.1 15 6.0 uA
Data input current IHL) VH = —0.89V 0.1 | 0.75 30 HA
(for lower 6 bits) LW ViL = —1.75V 0 | 075 3.0 A
Clock input current ICLKH VH = —0.89V 2 23 70 nA
Invert input current lINVH VH = —0.89V 0.1 15 6.0 nA
Reference input current IREF VREF = —4.38V -3 | -04 )| -01 uA
Output resistance Ro 10 =—=1mA 52 65 78 Q
Maximum conversion rate fc RL =750 160 MSPS

*1 See Figs. 3 to 5.
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CX20201A-1/-2/-3/CX20202A-1/-2/-3

SONY.

Data for Typical Application
Ta = 25°C, AVEE = DVEE = —5.2V, AGND = DGND = 0OV, RL = O9, VOfS) = — 1V

ltem Symbol Measuring condition Min. Typ. Max. Unit
Output voltage zero EZS RL 2 10k 0 -7 -21 iy
offset RL=750Q 0 -7 -21

> —_ -

Output voltage full-scale TeEs) RL = 10kQ 0 140 | —280 ppm/°C
temperature coefficient RL=75Q 0 —-580 | —1200
Output voltage zero offset | ., | g > 10k0 6 16 | 22 | uvrc
temperature coefficient
Output voltage full-scale VOES) RL 2 10k 0.8 1.0 1.6 Vv
dynamic range RL=75Q 0.8 1.0 1.2
Glitch energy GE Digital ramp 15 pVsec
Rise time tr 15 ns
Fall time tf RL =750 15 ns
Propagation delay td 3.8 ns
Band width for multiplying BWmuUL FI-L3:B75 @ 10 14 MHz
Set-up time tsu 5.0 ns
Hold time thd 1.0 ns

Timing Chart

— ta—f— ta
T - -

0% N N+1
D/A OUT 50%

10%

-1V
Tt “L‘ te
Fig. 1
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SONY.

Input Coding Table

Output code (V)
input code
INV=0 INV =1
00000 (] -1
01111
—-05 -05
100--00
117 e 11 -1 [o]

Measuring Conditions for Current Consumption, Input Current and Output Resistance

(See Fig. 2.)
Switch condition Te
Test item Symbol est
ym S1/S2|S3[S4|S5 S8 | S9 |S10{S11{S12{S13 point
Current
consumption Ieg [b|{b|b|b|b b|b|(b|b{b|b 11-
a{b|bib
Data input blalblb
current for upper | [, b blbilb blb
4 bits (H level) Y Ty b lalb 2 12
b|b|b|a
alb|/bl|b
Data input bla|blb
current for lower | [ b b|b|bib|b|b 12
4 bits (L level) O Ty b a b
b|b|bj|a
aj(b/b|/b|b|b
Data inout bla(b|b|b|b
ata inpu
current for upper bi{bja|b|b|b
6 bits (H level) ) | b)D b b|b|blalb|b] b\b 12
b|b|bfbjajb
b/b|/b|{b|b|a
alb|/b|b|bib
bia|b|b|b|b
Data input bibla|b|bib
current for lower | Ty | b | D b N ENEY 5 To b|b|b 12
6 bits (L level) a
b/b|b|bla|b
b/b|/bl/bibla
Clock input
o hevell | Ickw | bbb |b|b[b|b|b|b|b|b|alb 13
Clock-bar input
current (H level) lerw | b1 D bib bib bibib a I4
Invert input
current (H level) Inve | b | b bib b/bib|bib b I5
Referecnce input )
curvent Irer |D| b b|b b|b|b|/b|b|b 16
Output resistance Ro (bbb b|b bibi/b|bibib Vi
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CX20201A-1/-2/-3/CX20202A-1/-2/-3 SONY®

Electrical Characteristics Test Circuit
Test Circuit for Current Consumption, Input Current and Output Resistance

CX20201A/CX20202A

I Fig. 2

Test Circuit for Differential Linearity Error and Linearity Error

" Linearity errors are measured as follows.

) C—r S1 2 §3 e ¢ S10 D/ A out
L o 0 0 0 0 0 Yo
0 0 0 0 1 v
stvanv i sov 0 0 O ‘ 1 0 Vz
111 e 11 Vioss

~ Linearity error  Differential linearity error
10 bit 8 v,
Data 2‘ [
§ Vi Vi —Vo
< \2 Ve — Vi
§ Ve Vi—Va
1% 3 Vs ~ V7
© Vie Vie —Vis
Va2 Vaz — Vay
Ve Ves — Ves
Vizs Vize — Viz7
Visz Visz — Vi1
s Voo Viso ~Ves 9
Viozs
* Adjust so that the full scale of DC voltage at Pin 20 Errors at individual measurement points are calculated
becomes 1.023V, that is, to satisfy Vo — V1023 = 1.023V.  according to the following definition.
Fig. 3 (V1023 — V0)/1023 = Vo(Fs)/1023 = 1 LSB.
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Maximum conversion rate
Rise time
Fall time
Test circuits for { Propagation delay
Set-up time
Hoid time
Settling time

1/6 HD100151

;ez DL: delay line (ELMEC VDS1110)
Capacitors are 0.047 uF ceramic chip capacitors
unless otherwise specified.
131 131
8 10K
1) MSB 28)
-52V  CLKF -52v ‘/////A
2 2
______ 3 26 3
top6 7= <
o . 8 ) -52v
= 5 N 24,
13V ] o
6 « 23
s00 x
1 Y < &5
HD100116 U did 8 g DIC 39 son
282 ) o~  ouT(0 -1 =
! N VLss & 19 1002 to scope
1 ] l____lcx.xr ) 6 18) 4
4703 2131 Mo Mo
[ 823 ﬁ= 2 ® 12 7 v
DL ’B 1 13) CLK 16
14) CLK 15,
1:3 1313 2 _5.2V
-13V
Measuring Settling Time —52vd 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 =VorFs) (1 — e~"7).
The settling time for respective accuracy of 10 ,
9 and 8-bit is specified as
V = 0.9995 Vo(s)
V =0.999 Vors)
V =0.998 Vorfs)
which results in the following:
ts = 7.607 for 10-bit,
ts = 6.937 for 9-bit, and Fig. 5
ts = 6.2471 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 (VO(FS)):
V = 0.1 VoiFs)
V = 0.9 VoIrs)
and calculated as tr = tf = 2.20 7.
The settling time is obtained by combining these
expressions:
ts = 3.45tr for 10-bit,
ts = 3.15tr for 9-bit, and
ts = 2.84tr for 8-bit
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SONY:

Test Circuit for Multiplying Band Width

CLK
CLK

waveform at point A

waveform at point B

Typical Application Circuit
MSB

Digitat
Data
(ECL Level)

LsSB

CLK
(ECL Level)

-1.3v

CX20201A/CX20202A

Adjust so that the voltage at point B
10kn becomes — 1V with no AC input.

0.1uF
osc

to scope

b4

AGND D GND

Veg +0.62V
\\/ ...... \ke

+

1Vp-p @ IMHz

"

Fig. 6
~ 1
1 28 27k3
2 (L = E'r:‘ 2.7V
3 2 KEal ¢
4 g 25 l TL431CP
5 8 24, 4 - 1uF
8 S v
¢ 1 ¥ ¥s2v
7 S 22
8 o 2! 750 Coaxial Cable A GND D GND
N
9 3 20
10 < i9
(8] ;
ML 18
823 3 (12 17
N o
o 5 s ik A
14 is L4
4L & o
MZ 3 Y
3,6K
""" v
lipF
Sav ;F Capacitors are 0.047 uF ceramic chip

Fig. 7 capacitors unless otherwise specified.
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CX20201A-1/-2/-3/CX20202A-1/-2/-3 SONY.

Notes on Applications

(1) Setting of full-scale output voltage

2

3

4

3

-

-

=

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.

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

S 33kn

/:E’zxn

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 following notes to

minimize the system noise contamination.

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

® The patterns AGND and DGND should be separated on the printed circuit board. AVEE and DVEE
should be separated too. The connections between analog system and digital system are to be
made at the I/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 = 10 kQ 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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Temperature Characteristics of

(VREF — VEE) to Vo(Fs) Ratio Full-scale Output Voltage
Ta = 25°C, VEe = —5.2V {typ)
-20 1.05
°
— 3
> 3
.y >
O [
,‘UE, Linear Area ) N %A
g PR =9 g
£ /] L] g N R = 10kQ
-10 ° 1.00
° ’ " R. =750 S Ny, | T
® 5% 2
2 L g5
—- w
3 L)
'S LT %5 Ry =750 N
1 S~
® ?2
s 23
o 095
05 1.0 15 -20 o 20 40 60 80
Vies—Vee (V) Ta (Ambient temperature) [°C]
Fig. 9 Fig. 10
Multiplying Input/Output Characteristics
gain (dB)
o T phase (deg)
A
==kt \ o
B 11 SEAN g
N e
- —10 ~ -90 g
‘& \ g
U] Al x
\
—180
1
—20 !
10k 100k 1M 10M 100M

fmuL-Multiplying input signal frequency (Hz)

Fig. 11
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SONY CX20206

8 bit 35 MHz RGB 3-channel D/A Converter

Description Package Outline Unit: mm
The CX20206 is an 8 bit high-speed D/A con-

verter for video band use. It has an output/input 42 pin SRK

equivalent to 3 channels of R, G and B. It is 32;1\

suitable for use of digital TV, graphic display, i

etc.

1524
403
130-01
o
i
o
o

Features

« Resolution: 8 bits

« Maximum conversion speed: 35MSPS
« RGB 3-channel input/output .
« Differential linearity error. =1/2LSB 1
- Digital input voltage: TTL level =
« Output voltage full-scale: 1 Vp-p (typ)

« Low power consumption: 360 mW (typ) ostos || ;3
« +5V single power supply LN

SRK-42P-02
Structure

Bipolar silicon monolithic IC

. ° Pin Configuration (Top view
Absolute Maximum Ratings (Ta=25"C)

« Power supply voltage Vcce 0to?7 \Y

« Input voltage (digital) Vi —0.3 to Vcc v

VeLk —0.3 to Vcc Vv

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

« Output voltage (analog) Vout Vcc—2.1 to Vee V
« Output current (analog) lout —3 to +10 mA
(VREF pin) IREF —5to 0 mA

« Operating temperature Topr —20 to +75 °C

. Storage temperature Tstg —55 to +150 °C

« Allowable power dissipation Pp 1.5 w

Recommended Operating Conditions
« Power supply voltage AVce, DVec 4.5 to 5.5 \%
AVcc-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 DVce Y
L level VIL VcikL DGND to 0.8 Y
Y

» VSET input voltage VSET 0.7 to 0.9

« VREF pin current IREF —3 to —0.4 mA

« Clock pulse width Tow1 15 ns
Towo 10 ns
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Block Diagram

DGND
(37}
O/
Rt (39 . A
L
7, 3 3
2 Decoder o
r2 (40 s
‘= AAA.
P, ALl
r3 (a1 3R 2R
AAA
Aol
Current | S 2R
=R
R4 (42 Input switch W
buffer Z P
R5 (1 | 7 > —7 (R)
(R) € 6
R6 ( 2
R7T (3
R8 ( 4
N E = (= )
3 va 33) G OUT
L [4 ° ’ .
e (e > | Decoder 313 3 """R
o 2R
g z M-
G3 (7 e = 2R
] =R
0 (o ‘F: Current [73 """2
>
Input < switch |SR
buffer @ <
> 2R
65 (9 ‘ x b~u @ |ZR
(@) % 3 [ =R
o g 2R
Gs (10 b3V
<. 2R
67 (11 ‘=Rw
R
G8 (12
B1 (13
A A 1) B OUT
B2 (14 7= Decoder | '3 ‘3 WA ‘D
2 <. R
<
83 (15 W
2R
ga (e Input Current : WA
buffer switch ==R.“2R
Bs (17 (B) yi et (B) ‘:R"'ZR
S
K 6 $-MW
86 (18 2R 2R
AAA
W
87 (19 "R'A'.'L -
R
88 (20
fz; Avee
\S
Clock Internal
buffer | reference
voltage
- + source
— )
21 (z2) (z5)- 26 2
AN N i O/ O/
CLK Dvce AGND Vser VREF
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Pin Description

No. Symbol Equivalent circuit Description
DVce
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.
G1 to G8 From pins 5 to 12 are for GREEN.
1 to 20 3942 . ]
B1 to B8 1~20 G1 is MSB and G8 is LSB.
From pins 13 to 20 are for BLUE.
@ B1 is MSB and B8 is LSB.
DGND
DvVce
21 CLK Clock input pin.
@
DGND
22 DVce Digital Vcc.
23 . .
NC Vacant pin (non-connection;
24
25 AGND Analog GND.
AVcc
54K
X Bias input pin.
26 VSET Normally, apply 0.8V.
@—* See “Note on use”.
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No. Symbol Equivalent circuit Description
Avce
@
Internal reference voltage out-put pin
1.2V (typ)
27 VREF @ A pull-down resistance is necessary
externally.
20p 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 (3) - Analog output pin for BLUE.
¥
@
AGND
32 NC Vacant pin but connect to AVcc*
Avce

33 GOUT @3 - Analog output pin for GREEN.
v
@

34 NC Vacant pin but connect to AVcc*

S Ro
35 ROUT Analog output pin for RED.
U
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, AVce=DVce=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
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(note 1) VOrs |\ser—aGgND=0.8v | -85 | 10 | 115 1 Vep
RGB output voltage full-scale RL>10kQ CL<20pF
. FSR (0] 4 8 %
ratiofnote 2)
Output zero offset voltage Voffset —40 —6 0 mV
Output resistance Ro 270 340 420 Q
VseT—AGND=0.8V
Consumption current Ip R>10kQ 54 72 90 mA
IReEF=—400uA
U 2 bits| liHy 1.2 20
H pper i © Vi=DVcc KA
Digital data|l®Ve!|Lower 6 bits| lH(L) 0.6 10 MA
input current Upper 2 bits| liyy, —10 (o] 10
L PP b Vi=DGND pA
level|Lower 6 bits| hyy -10 0 10 A
. H level lclkH  |Vewk=DVcce 3 30 MA
Clock input current
L level lcike  [Vek=DGND —10 0 10 UA
VSET input current IseT  |VseT—AGND=0.8V —5 —0.3 (0] MA
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 [YOFSIR) g 100 x |VOFSIQ) 41 ) 400 x |YOFS® _,
VOFs(G) VOFs(B) VOFS(R)
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Input corresponding table

Input code Output voltage

MsSB LSB
11111111 VectVoffset

1000000 0] VcctVoffset—0.5V

00000 O0O0 0| 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

CLK TTL level

CX20206

Maximum conversion speed measuring circuit

(MSB)
OUT Dt
8 bit D-é Digital ramp waveform generation
1 g
counter | o
(TTL M
output) | * ("Ds.?)
——>
Oscilloscope
IN €  Rin=1MQ
< C|n = 10pF
212.5K g = 20MHz
cLK
€X20206
MCLK
f = 35MHz
TTL level
Rectangular
wave CLK
————————————————————— AGND DGND
"-", b 2 - 10ns;
D1- D8
1 |
| | Avee Dvee

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

DVce

CLK TTL level

€X20206

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

CX 20206

(1m)
Cooxal Cable

ROUT i
Observe data waveform Obearve with an
with an oscilloscope oscilloscope
RIN = 1MQ G ouT (H|N=1Mn
IN= i
( BW = 200MHz 12K BW = 200MHz
Coaxal Cable (Im) 8 oUT
A
(TTL)
1/2
divider
f = 35MHz 1.2K
TTL level Cooxal Coble {1m} © Observe CLK waveform
) X K
Pulse generator ) 50 with an oscilloscope
8082A (YHP) RN = 1TMQ
BW = 200MHz
f =35MHz
TTL level Rectangular wave
D Pulse generator
8082A (YHP)
Delay AGND DGND Avcc Dvee
adjustment ‘ Jr ‘ (!)
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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

Crosstalk among R, G and B

CT

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

—33

dB

Glitch energy

GE

VseT—AGND=0.8V
RL> 10k
fcik=1MHz

Digital ramp output
See Fig.3(rote 1)

35

pV-s

Rise timelnote 2)

tr

Fall timel(note 2)

tf

Settling time

tset

VseT—AGND=0.8V
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:
001171111 --01000000
01111111 -+10000000
10111111 -11000000

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

500
EXIT
FET : Spectrum
prove analyzer
f=7MHz P6202
TTL level (TEKTRONIX)
Rectangular wave
—o
1/2
divider E 12.5K
C€X20206
MCLK
f=14MHz
TTL level

Rectangular wave
[Measuring method]
In case the measuring crosstalk of G - R

1 Apply the data to G only and measure the power of the frequency component of the
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.

Fig. 3 Glitch energy measuring circuit

(MSB)
r_oty Digital ramp waveform generation
8 bit 02
counter | o
Ll
TTL
( o luse
output) (L]
IOOPFT
e 1OO0F Oscilloscope
N & O RIN = 1M
C|N = 20pF

23K BW=5MHz

MCLK
f=1MHz

TTL level

Rectangular

wave

AGND DGND

'

Avee  Dvee
Timing of CLK and DATA ‘
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Operation Description
. T T2 T2 T3 T34 Ta
Timing chart | Towl{ Towo) ; :
| 1 i : |
1
cL i [\ __ o vth=15V
DATA Vth = 1.4V
I Vth: Threshold level
D/A OUT

At the time t = Ty, the data of individual bits are
switched and thereafter when the CLK becomes
L - Hatt=Tg, the D/A OUT is varied synchro-
nous with it. That is, the D/A OUT is synchro-
nous with the rise of the CLK.

(In this case, fetching of the data is carried out at
the fall of the CLK (at the time when t = Tq2)).

Applied Circuit Example

DATA
(TTLlevel) R)

©)

(8)

S\

CLK
(TTL level)

CX20206

At the time t = Ty, the data of individual bits are
switched and thereafter when the CLK becomes
L — Hatt =Ty, the D/A OUT is varied synchro-
nous with it. That is, the D/A OUT is synchro-
nous with the rise of the CLK.

(In this case, fetching of the data is carried out at
the fall of the CLK (at the time when t =Ty4)).

BW=16MHz

R* is matching resistance for LPF

AGND DGND Avcec Dvee

borodd
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Note on Use

(1) Setting of pin 26 (VseT)
The full-scale of the D/A output voltage changes by applying voltage to pin 26 (VsET).
When load is connected to pin 27 (VReF), DC voltage of 1.2V is issued and the said voltage is
dropped to 0.8V by resistance division.
When the 0.8V is applied to pin 26 (VseT), the D/A output of 1 Vp-p can be obtained.
(Example of use)

(Adjustment method)
1 The resistance R is determined in accordance with the recommended operating condition
of IRer (Current flowing through resistance R).
See R vs. IRer of Fig. 4. The calculation expression is as follows:
R=VREF/|REF
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 (k2)
/]

0.3

0.1 0.2 [ s
Pin current IREF (MA)

(2) Phase relationship between data and clock
In order to obtain the desired characteristics as a D/A converter, it is necessary to set the phase
relationship correctly between the externally applied data and clock.
Satisfy the standard of the set-up time (ts) and hold time (th) indicated in the electrical
characteristics. As to the meaning of ts and th, see the timing chart.

Moreover, the clock pulse width is desired to be as indicated in the recommended operating
condition.
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(3) Regarding the load of D/A output pin

Receive the D/A output of the next stage with high impedance. In other words, perform so that
it becomes as follows:

RL>10 k2

CL<20 pF ;
The temperature characteristics indicated in the characteristics diagram has been measured
under this condition. ) )
However, when it is made to RL=10 k) 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.

Noise reduction measures

As the D/A output voltage is a minute voltage of approximately 4 mV per one step, ingenuity is
required in reducing the noise entering from the outside of the IC as much as possible.
Therefore use the items given below as reference.

« When mounting onto the printed board, allow as much space as possible to the ground
surface and the Vcc surface on the board and reduce the parasitic inductance and resistance.
It is desirable that the AGND and DGND be separated in the pattern on the board. It is similar
with AVcc and DVcc. As shown in the diagram below, for example, it is recommended that
the wiring to the electric supply of AGND and DGND as also AVcc and DVcc be conducted
separately, and then making AGND and DGND as also AVcc and DVcc in common right near
the power supply respectively.

Insert in parallel a 47 uF tantalum capacitor and a 1000 pF ceramic capacitor between the
Vcc surface on the printed board and the nearmost ground surface. ( A of diagram below). It
is also desirable to insert the above between the Vcc surface near the pin of the IC and the
ground surface. ( B of diagram below). They are bypass capacitors to prevent bad effects
from occurring to the characteristics when the power supply voltage fluctuates due to the
clock, etc.

It is recommended to reduce noise which overlaps the D/A output by inserting a capacitor of
over 0.1 uF between pin 25 (AGND) and pin 26 (VseT).

(4

~

CX20206 )
\
L~
Avee 31
®
\ \\\ Power supply
T 3.
NN
AGND
Printed board — | N\ & <>> .
4 {o°
J ~—_/
t L
/
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VOFg-Output voltage full-scale (Vp-p)

VOFs-Output voltage full-scale (mVp-p)

Output voltage full-scale
vs. VSET—AGND

L Ta=25°C
20k AVcc=Dvec =50V Ll A
1 RL> 10k AN
/
A A
/ -
v 7 o
/ ’,/ Deviation range
V, //
Z
1.0 Z
/1
o 10 2.0
VseT — AGND (V)
Output voltage full-scale
vs. Ambient temperature
1000
L1
s VQET is created

by resi —
division of VREF
(VSET = 2VREF/3)

950 IREF = —400uA —
AVcc =DVee =5.0v
RL > 10k —

-20 (o] 20 40 60 80

Ta — Ambient temperature ( °C)

Voffset-Output zero offset voltage (mV)

Voffset-Output zero offset voltage (mV)

-5

Output zero offset voltage
vs. VSET—AGND

N
AN

\\
N

N

N

—oH

I Ta=25°C

AVce = DVce = 5.0V
RL > 10kQ

Output zero offset voltage

1.0
VSeT — AGND (V)

vs. Ambient temperature

VGET is created

by resistance

—1division of VREF

(VSET = 2VREF/3)

IREF = —400uA
AVgce = DVe = 5.0V

Ry > 10k

[

o

20 40 60

Ta — Ambient temperature ( °C)
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VoFs — Output voltage full-scale (Vp-p)

VREF — Internal reference voltage (V)

Output voltage full-scale
vs. Power supply voltage

1000
__—-—"'——_
u',
Ta=25°C
VSET — AGND = 0.8V
RL> 10k
950
4q 5
Ve — Power supply voltage (V)
Internal reference voltage
vs. Ambient temperature
\\..ﬁ
1.20
™~
IREF = —400uA
AVce = DVge = 5.0V
1.18
-20 [0} 20 40 60

Ta — Ambient temperature ( °C)

Voffset — Output zero offset voltage (mV)

VREF — Internal reference voltage (V)

1.20

1.15

Output zero offset voltage
vs. Power supply voltage

Ta=25°C

VSeT — AGND = 0.8V

RL > 10k

5 6

Ve — Power supply voltage (V)

Internal reference voltage
vs. Power supply voltage

Ta=25°C

IREF = —400uA

5 6

Vcc — Power supply voltage (V)
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CT — Crosstalk (dB)

Crosstalk among R, G and B

vs. Data frequency

[¢]
-20
-40 ]
& 1o 25°C
L~
60 / Output voltage full-scale 1Vp-p
’ fcLk = 2fDATA
AVce =DVce =56.0V
RL > 10k, C_ < 20pF
-80 Pins 30, 32, 34 and 36 T
are connected to AV (. 1|
4 A I I
00 10 20

fpATA — Data frequency (MHz)
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10/9 bit 20 MHz Sub-ranging A/D Converter

CX20220A-1/-2

Description

The CX20220A series is a high-speed, 20-MHz
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)

e Maximum conversion rate: 20 MHz

* Digitizing range: 0to —2V
¢ Digital input/output: ECL level
e Qutput code: binary

L]

Low power consumption: 360 mW

Structure
Bipolar silicon monolithic IC

Absolute Maximum Ratings (Ta = 25°C)

® Supply voltage vcce
VEE
* Analog voltage Vi
e Clock input voltage VCLK,VCLK
® Reference voltage VREF
e Digital output current Voito Voio
* Operating temperature Topr
e Storage temperature Tstg

e Allowable power dissipation PD

Recommended Operating Conditions

e Supply voltage vcc
VEE
AGND-DGND
* Reference voltage VREF.T
VREF.B
* Analog input voltage Vi
¢ Clock input voltage VIH
VIL
e Clock pulse width TPW1
TPWO

Package Outline Unit: mm
28 pin DIP (ceramic) oo
. oo
3556t T
o
O,
= = !
T, 7
< S,
| w
° g q
216

127 028
76203

419

DIP-28C-01

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
—0.05 to +0.05

0

-20
VREF.B to VREF.T

—1.1 min.

— 1.4 max.

20 min.
22 min.

P << <K< <K<

<K< <K<K <K<K

33
(77 ]

- 176 -




SONY.

CX2022A-1/-2

Block Diagram and Pin Configuration (Top View)

X m.s ms i, w 2 P wl w <0 3 2

o< < g o< 8 $ &3 &3 €3 ¢ ot z z
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104010dWOd [2A3] -Jaddn
%12 (sa2aid |g)
WD 101010dWO] |3AI| -I3MOT
ERe)
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MWD 133nq INAINO |3A3| -13MOT] 13;)nq Indino |3A3} -13ddN
— b —
- o~ " < © © ~ @ ) = = ) 0 <
% X 2o e © ~ © 0 < m o~ o 1] ]
o o 98 o a o o o o o o 25 m m

-177 -



CX2022A-1/-2

SONY:

Pin Description and Equivalent Circuit

No. Symbol Equivalent circuit Description
AGND
1 CLK Clock input pin, ECL level.
2 CLK Inverse clock input pin, ECL level
VEE
3 | D10(LSB)
4 D9
DGND
5 D8 435k 'y
6 D7
Digital output pin, ECL level, pull-down
7 D6 resistor (10KQ) built in.
8 D5
9 D4 R
10 D3 vee
1 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 uF or over.
GND
16 VIN(H) Analog input pin (Upper level)
VEE
vee
17 VIN(L) ®™ Analog input pin (Lower level)
[ N ———
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No. Symbol Equivalent circuit Description
AGND
kS
18 | MTX BIAS Pin connected internal matrix, which is
1 normally used open.
VEE
19 | VREF.T Reference voltage pin (top), O V (typ.)
20 | VREF
ADJ. 1 %
21 | VREF T Reference voltage adjusting pin. To be
ADJ. 2 @ grounded with ceramic chip capacitor of
J t 0.1uF or over.
22 | VREF B3
ADJ. 3 i @
23 | VREF.B E t Reference voltage pin (bottom), —2 V  (typ.)
To be grounded with ceramic chip
’ ® capacitor of 0.1 uF or over.
ti—— VEE
I
A 2 ) )
Internal circuit Internal power supply pin. Three diodes are
24 | vee (lower level comparator) incorporated in series, so that by connecting
clock buffer) pull-up resistor to +5V.
AGND l VEE
o5 | LCOMP AGND Pin connected internal lower level comparator,
BIAS @ x 3 Jj which is normally used open.
L
\ 4
26 HCOMP X 2 Pin connected internal upper level comparator
BIAS which is normally used open.
VEE
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No. Symbol Equivalent circuit Description
27 | CASCODE Cas code bias pin. To be bypassed to GND
BIAS with ceramic capacitor of 0.1 uF or over.
AGND
x|
®@ W
28 | LCLK Pin connected internal lower level
BIAS 4 buffer, which is normally used open.
x 1
VEE
LCLK BIAS
HCLK BIAS

Electrical Characteristics 1

(See the Electrical Characteristics Test Circuit)

CX2022A-1 (Ta=25°C, Vcc=1.6V, VEE= —5V)
SW Condition
tem Symbol Test point Test condition Min. | Typ. | Max. | Unit
SW1|SW2 |SW3|sw4 -
Resolution n 10 bit
Differential linearity Differential waveform
eror Eo A A A D output +1 | LsB
Integral linearity Differential waveform
error E Al Al Al D uput *1 | Ls8
leJri::rentia! gain DG A A A DA output SW4:NTSC 0.7 %
40IRE mod. ramp
. " fc = 14.32 MHz
g'z?mm"' phase DP A A A DA output nonlock 0.3 deg
CX2022A-2
SW Condition
item Symbol Test point Test condition Min. | Typ. |Max. | Unit
SW1|SW2|sSw3|sw4
Resolution n 9 bit
Differential linearity Differential waveform
error Eo A A A D output +1 | LSB
Integral linearity Differential waveform
error E Al Al AL D Guput *12) 158
Differential gain DG | A| A| A DA output SWA4:NTSC 1.0 %
error 40IRE mod. ramp
" . fc = 14.32 MHz
Differantial phase op | A| A| A DA output nonlack 0.5 deg
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Electrical Characteristics 2

(See the Electrical Characteristics Test Circuit)

(Ta=25°C, Vcc=1.6V, VEE= —5V)

SW Condition
. . in. Typ. Max. .

Item Symbol SWisSw2lswalswa Test point Test condition Min yYp ax Unit
Conversion rate fmax A A D | DA output 20 MSPS
Power consumption(1)} ipvcc B D A A | lovce 17 25 mA
Power consumption(2)| Ipvee B D A A | lovee —80 —60 mA
Resistor string _ _
current IREF B D A A | Ir 14 12.5 mA
Resistor string _ _ _
pin voltage (1) VR1 B D A A | VR 0.51 0.5 0.49 \
Resistor string _ _ _
pin voltage (2) VR2 B D A A | Vr2 1.01 1.0 0.99 \%
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 mV
Offset voltage,
VRS side Eos B C A A 4 mV
Analog input current IiN B D A A | IN 40 80 pA

. SW4: VIN =
Analog input cw Al Al A OV + 0.07 Vims 230 pF
capacity (1) 4 MHz

. VIN =
Analog input -
capacity (2) CiN A A A h I%II\I/-I: 0.07 Vrms 190 pF
Analog input BW A A A £ | DA output Measurement of 10 MHz
bandwidth P output amplitude
Digital input
current (1) H B C A Al 5 8 A
Digital input
current (2) 18 E D A A |l 5 8 A
Inverse digital input
current (1) IH C B A A |h 5 8 pA
Inverse digital input
current (2) e D E A Al 5 8 pA
Digital output voltage, Do not connect _ _
H level (1) ViL A D A A | Vbp1to Voio pull-down resistor. 0.9 0.8 A
Digital output voltage, Pull-down resistor _
H level (2) VoH A D A A | Vo1 to Vbio is 1k © 1.0 \
Digital output voltage Do not connect _ _
L level (1) Vo A D A A | Vo1 to Voio puli-down resistor 1.6 1.5 v
Digital output voltage, Pull-down resistor _
L level (2) VoL A D A A | Vb1 to Vbio is 1k Q. 1.9 \
Output data delay (1) Td A A A A | Vb1 to Vp1o S&I?c;)c}v::r:::icsttor 10 ns
Output data delay (2) | Td Al A| A| A|Voito Voo il:ul:;igwn resistor 5 ns
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Electrical Characteristic Test Circuit

BIAS BIAS

— DIO
CLK CLK (LSB)

LCLK CASCODE HCOMP LCOMP Vce
BIAS BIAS

VREF . VREF  VREF
ADJ.3 ADJ2 ADJI T

VREF
8

CX20220A-1/-2

D9 D8 D7 D6 DS D4 D3

—.

A 8 c D E
d" oV -1000mv 1KHz  10KHz— 1OMHZz

Romp SIN WAVe
~2000mV  2yp-p 180mVp-p

St s2

A B C D E A B C D E

wl[[[d]]]]

N

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

VREF  MTX VIN(L  VINGH) VEE A8 ¢
B8IAS I I I
-5250mv
D1 -5000mv
D2 (MSBI AGND DGND -4750mv
Ditference
omplifier
Vp-p
/A
"
CxX20202

T-/1-vZTOTXJ
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Reference Data for Standard Circuit Design

Clock Timing

CX20220A-1/-2 is a series-parallel-type A/D converter, and therefore an external sample and hold cir-
cuit is required. Careful timing, design should be made according to the timing chart shown below. The
timing design between the S/H output and the A/D clock is important.

Sample 1 /-
N4+1 Sample
= N+2
Sample N
N
VIN | A

Analog input

— - ]
Sampling pulse _J_
- Sample N+1

Sample N+42

Sample N

Sample hold waveform -/ TH T

CLK — \ r—
Clock -\(, /\{ ,’Ik )

r N\ r N\
\ / \
<K — /\__/\\__/—\_
CLK —1
Ta  Tewo T8 Tew1
Data output D1toD10 X Data N-1 Data N X Data N+1 X
—
Td
Clock Timing

7a 2 7a (Aperture time + setting time of sample and hold circuit)

75 2 2ns

Tewo = 22ns

Tpw1 Z 20ns

TH is the timing in which the upper level comparator compares VIN and VREF and latches the result. TL is
the timing in which the lower level comparator compares VIN and VREF and latches the result. The simple
method is for output data to be latched upon rising edge of CLK. Clock duty should be chosen so that the
DG and DP perform the best result.
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Digital Output (CX20220A-1)

In the output stages (pins 3 through 12), 10 kQ pull-down resistors are built in. A 1k 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.

| l Digital output code (binary)
nput signal

voltagge Step MSB LSB
12345688910

Vrer. T 0 1111111111
1 1111111110

2 1111111101

511 1000000001

512 1000000000

513 0111111111

1022 0000000001

Vrer. s 1023 0000000000

Digital Output (CX20220A-2)
D1 = MSB, D9 = LSB.

1 :Vou
0: VoL

The table below shows the relationship between analog input voltage and digital output code.

| Digital output code (binary)
t signal
Mokage. | S®P | MsB LSB
123456889
Vrer. T 0 111111111
1 111111110
2 111111101
255 100000001
256 100000000
257 011111111
510 000000001
Vrer. 8 511 000000000

1 :Von
0 :VoL
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Ground Pin (AGND, DGND)
When mounting the converter on a printed circuit board, take as much space as possible for GND, to
reduce impedance and resistance.

Power Supply Pin (VEE)
The VEE pin should be bypassed in the shortest way to AGND with a 0.1uF or larger ceramic chip
capacitor.

Power Supply Pin (Vcc)

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

Reference Voltage Pin

From this pin the reference 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 (), 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.

GND ”;;’—

VREF . ADJ 1 _E_
VREF. ADJ 2 r

VREF. ADJ3
L]

-
-2.0V4—r—

;i—-*—

CX20220A-1/-2

Sample & Hold Circuit

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

For more information, see Application Circuit (2).

Analog Input

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

Digital Output (D1 through D10)
Although a 10k Q pull-down resistor is built into the digital output stage, a 1k  or larger resistor can

further be connected to it externally. In this case, however, care must be taken about changes in output
level.

Other i

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)

100
gcL.cLk ——MW——(1) cLK
P

100 _
\ ECLCLK ——MW——(2) CIK

O,
8
CX20220A-1/-2
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Application Circuit (2)

VR
2K

QVRI,OFFSET  QVR2;GAIN

QP1mases-s Q1,22sa1206 Q12-1425c2408 Q3425x105 Q5,625c2408 QB2sarz06 Q7,9,1025c2408 OP2Lm3ser Q112541206

ﬂ- R7
00

104
;on

@ VR3FULL SCALE

<

9%
DB
09

pro

L33
r ot QVRS; Vee ADJ
56 [ " QVRE; LINERALITY A3 Hprone
A1 Hprorie == 8L A2 Horone AN
T c39 §
' ‘ Tl A3
" sV73
R43 Ra4 dc3a c36 s R49 2 RS
s1 82 =50 0.1 ? 82 F a2z
T (- -
u 2 Ul
INGE Y oLy of2 NG 3N 10, 79 4 9) !
A1 A1l 12JA1 A [ oLz e > X L3 3 A
10”07 SoL20NS00 K} o W6 35| 315
SDLSONS00 SDL20N500
3 R46 $Ras RAT S 2R48| RS2 RS3
Fs60 ¥ 3o b T«o e 6% 580

R56
560

(O—o—®

C35,37,38
01

J,- DIGITAL GND

”b ANALOG GND

* DG (digitgl ground) and AG (analog ground) should be shorted.
* —5V-D (digital) and —5V-A (analog) should be shorted.
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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.
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Subtractor
N
[ Lower 5-bit
Analog input S/H Upper 5-bit 5D-/b: parallel A/D

signal parallel A/D

Lower level

encoder

Upper level
encoder

Upper 5-bit Lower 5-bit
digital output digital output

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

Analoginput SH l Upper 5-bit —#1 Upper 5-bit

signal | parallel A/D — %} parallel A/D

CTL signal

Lower level
encoder

Upper level
encoder

]
| S

Upper 5-bit Lower 5-bit
digital output digital output

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

Reference voltage VREF.T  Analoginput  V/,

? R4 Upper 2-bit comparator
Resistor il R2 R3
y S1

Ic
. RS v
_I 07 S2

iz
, 53

e
R13 :D—-

oy S4

Loy

oy

Upper 2-bit encoder

Reference voltage VREF.B ‘f j
Upper 2-bit
digital output
Lower 2-bit comparator
i Lower 2-bit
F digital output
L Lower 2-bit encoder

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

Loy
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SONY. CXA1008P/1009P

High-speed Sample and Hold Amplifier

Description

CXA1008P/1009P are bipolar IC’s developed
for the purpose of sample holding video signals

and other signals at high-speed.

Features

eMaximum sampling frequency
CXA1008P
CXA1009P

eLinearity

*Clock input level

eLow power consumption
CXA1008P
CXA1009P

Structure
eMonolithic silicon bipolar IC.

Applications

35 MHz

18 MHz

0.08% (Typ.)
ECL compatible

680 mW (Typ.)
420 mW (Typ.)

*A/D converter and other analog signal processing

*QOther general applications.

Function

High-speed hold circuit, wide band 6 dB

amplifier, A/D reference power supply, A/D clock

output circuit.

Absolute Maximum Ratings (Ta=25°C)

*Supply voltage

eOperating temperature
sStorage temperature
*Allowable power dissipation

Recommended Operating Conditions

eSupply voltage

Package Outline Unit mm
24 Pin DIP
2
08.4 dc‘
302-01 -
N.
24 13 =
ooononoonon -
ot /
o S 24 5°t010°
1 12
254
e peo
ZF|+
w0 ™~
S| ) e
]
=
Q
™
DIP-24P-01

Vee +55 \"
Vee -6.0 \"
Topr -20to +75 °C
Tstg —-55to +150 °C
Po 12 w
Vce +4.75 to 5.25V
Vee —4.75to —5.45V
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Block Diagram

Hold
capacitor

S/H input (13 {—12) AGND
6 dB AMP output 0 SIH output

AVcce (15 AVce

AGND (o) Avee

6 dB AMP input (8) DGND
AVEE Switch C_LK output

———  control -
circuit

Offset adjust (1

DVec (5) AVee

CLK ref

CLK input e R

CLK input e —2V ref input

Fig. 1
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Terminal Function and Equivalent Circuits

Pin No. Symbol Equivalent circuit Function
1 DVee Digital Vee (—5V)
DVee
2 —2V ref reference voltage input
input @ for AID converter
AVEee
3 R Pulidown terminal for
external R (30Q typically)
4 -2V ref reference voltage output
output for A/D converter
5 AVee Analog Vee (—5V)
6 CLK output DGND DVce CLK output for AID
converter
- 7kQ —
7 CLK output CLK output for A/D
DVee converter
8 DGND Digital GND
9 AVEe Analog Vee (-5V)
10 AVcc Analog Vcc (+5V)
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SONY.
Pin No. Symbol Equivalent circuit Function
AVce
S/H 12.5Q
" output —O @ S/H output
A
s——O AVge
12 AGND Analog GND
AVce
S/H .
13 input o S/H input
AVee
AVcc
14 6dB AMP Olutput terminal of 6dB
output amplifier
AVee
15 AVcc Analog Ve (+5V)
16 AGND Analog GND
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CXA1008P/1009P SONY.
Pin No. Symbol Equivalent circuit Function’
AVce
17 6dB AMP 6dB AMP input
input
18 AVEee Analog Vee (—5V)
19 offset 6dB AMP DC offset
oo adjust adjust terminal
20 DVcc Digital Vcc (+5V)
DVce

DGND
21 CLK ref CLK reference output

-1.2V

————O DVee

1 ObVee CLK input

22 CLK input Note: connect to @)
P X PIN or input ECL CLK
signal
-0 @3
CLK input
23 CLK input (ggt_e: input ECL
} CLK signal
\ ODVee

24 DGND Digital GND
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CXA1008P
Electrical Characteristics
S/H section (see Fig. 3) (Ta=25°C, Vcc = + 5V, Vee = —5V)
Item Condition Symbol | Min. | Typ. | Max. | Unit
ViH -09 | -08 \"
Digital input voltage
ViL -16 | —-15 v
CLK Reference voltage (pin 21) VoK Ref| —1.3 | =12 | —-141 \
Analog input voltage range AV < 1.2V *1 Vins -3 3 \
Output voltage range Vouts -3 3 \"

lec 48 60 78 mA

Power Supply without —2V ref. lee1 48 60 78 mA
with —2V ref. Ry = 50Q %2 lee2 80 100 | 126 | mA
Input bias current -2V < Vin < 2V IBiass 15 30 kA
Output impedance Zos 20 40 Q
Voltage gain ratio Gvs 099 | 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 = 0V Clieak 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 20 |mVigs
Acquisition time AV = 1.2V Taq 8 12 ns
Settling time see the TIMING CHART Tset 25 ns
DC offset voltage fcik = 5MHz Voftset +15 | £100 | mV
Maximum sampling frequency fcLKH 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.) fck = 20MHz DP | 05 1.0 | deg

(Ru = 509. see Fig. 3)
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CXA1009P
Electrical Characteristics .
S/H section (see Fig. 3) (Ta=25°C, Vecc = +5V, Vee= -SV)
Item Condition Symbol | Min. | Typ. | Max. | Unit
ViH -09| -0.8 v
Digital input voltage
ViL -16 | —-15 \"
CLK Reference voltage (pin 21) Vouk Rer] —1.3 | =12 | —-1.1 Y
Analog input voltage range AV < 1.2V *1 Vins -3 3 v
Output voltage range Vouts -3 3 \"

lec 25 35 45 mA

Power supply without —2V ref. 133 25 | 35 45 mA

with —2V ref. RLI = 50Q %2 leg2 60 75 98 mA

Input bias current —2V < Vin < 2V IBiass 9 18 A
Output impedance Z20s 20 40 Q
Voltage gain ratio Gvs 099 | 10 | 1.01
Full power bandwidth Vin = 2Vp-p (—3dB) BW 6 MHz
Power supply rejection ratio SVRs —40 dB
Hold mode feed through fin =4MHz HMTH -50 | —40 dB
Vin=1 Vp-p, CLK open
Clock leak Vin = oV CLieAK 10 | 50 | mv
Linearity fin=19.53kHz (10/512MHz) Lin 0.08 | 0.15 %
fclk =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 see the Timing Chart Tset 36 ns
DC offset voltage fcLk = 5MHz Voftset +15 | 100 | mV
Maximum sampling frequency MHz 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

*2 Power consumption is lcc X 5V + lgg1r X 5V + 40mA x 1.8V.
*3 Input voltage waveform

-20v 51248

Fig. 2
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6dB amp section (see Fig. 3)

. » CXA1008P CXA1009P .
Item Condition | Symbol i . Mac T Min: Tp. Max| Unit
Intput voltage range *3 Vina -13 +08 | -1.3 +08 \
Band width (—3dB) Vin = WVpp w 45 55 15 25 MHz
Input bias current \7"‘1\2 <1V IBias A 9 20 5 10 A
Output impedance Zoa 4 10 4 10 Q
Voltage gain *4 Gva 5.1 6.0 69 5.1 6.0 6.9 dB
Power supply rejection ratio SVRa —40 —-40 dB
*3 2ndary harmonic: —40dB fin = 3.58MHz
*4 fin = 3.58MHz Vin = 1Vpp
CLK OUT section (see Fig. 3)
o CXA1008P CXA1009P .
Item Condition | Symbol Win. | Typ. | Max. i Typ. Wik Unit
Amplitude Ve 0.2 l 03 04 0.2 03 04 \"
Output voltage
Low level Veike -12 | -11 ) -09 | -12 | -11 | -09 \"
Rise time Ri2 =1 Ifﬂ tr 7 10 7 10 ns
Fall time see Fig. 3 tf 5 8 5 8 ns
CLK Delay 1 7D1 20 28 34 36 38 45 ns
CLK Delay 2 D2 14 22 28 24 26 33 ns
—2V,et amp section (see Fig. 3)
- CXA1008P CXA1009P .
Item Condition | Symbol Vi Typ. | Max. Min. T Typ. Mo Unit
Viet = —2V
Voltage gain ratio GvR 0.9 1.0 1.1 0.9 1.0 1.1
Ru = 50Q
—-3V < Vln
Input bias current |Bias R 5 10 5 10 rA
< ov
Output impedance Zor 2 10 2 10 Q
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Electrical Characteristics Measuring Circuit

_ 6dB AMP
CLK Veikrer output

input output

Switch ‘
control Diode
circuit ring

-5V -2y -sy -sv v sy l
10PF -L %ﬂu Ru% -Llop:
I 1.5k 15K l
*5 SW1 1. Vofiset, CLLEAK -5v -5V
2. Others

CcLK CLK S/H output

output output

Fig. 3

Timing Chart

CLK ref e
CLK input —

Sample hold output

Tp2

CLK output ~0-8V =701 tr
_\/ \ 90%1\[1 %%T\f‘
/\ A‘\ 10% )\ 10% ) L
tf

CLK output _7 1y

Fig. 4
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SONY.

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
AID 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.

eWide 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.

*CLK output section

When used in combination with an A/D converter
such as CX20052A, the CLK timing between the
S/H circuit and the A/D converter needs to be
adjusted, and up to 20/15 MHz, CXA1008P/1009P
generate CLK timing signals for driving the A/D
converter, and output 2-phase CLK at 300 mVp-p
from pins 6 and 7. With this output, no separate CLK
is required to combine with an A/D converter.

°QXA1008P/1009P incorporate a buffer amp to pro-
vide a reference voltage for the A/D converter.
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CXA1008P/1009P SONY.

Application Circuit

Digital
ViNO output
(ECL)
6dB AMP
offset

CXA1008P/1009P

CLK
input

Ry VR2 Rz
*4 yRy

Vrer ADJ _5,

Fig. 5 Connection of CXA 1008P/1008P with CX20052A (1)

*1 Rs aringing preventing resistor. Select between 10 to 502
*2 Pulldown R for Vyet

*3 RL = 4.3k

*4 Ry = 1kQ, VRz = 2kQ, R2 = 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. Toreduce CLK leak, use waveforms similar to sine waves as far as possible, up to the CLK

- input. For satisfactory operation, a CLK input ampritude of around 300mV is enough.

3. When the S/H input deviates over 1.2V during one sampling period, the output may contain

errors.
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Changes in Characteristics with Temperature

Offset Voltage Between S/H Input &
Hold Mode Droop Rate Output

HMDR (Ta)/HMDR (25°C)
5
Vortset (Ta) —Vorrser (25°C) (mV)
|
w

40 -20 0 20 40 60 80 T4 -20 0 20 4 e 80

Ta-Ambient temperature °C Ta-Ambient temperature °C

6dB AMP 2ndary Harmonic Level
(3.58MHz, Vin = 1Vpp) CLK Ref Voltage

Dz( (Ta)/Dz: (Z5°C)
Verkrer (Ta) /Verkrer (26°C)

-40 -20 [o] 20 40 60 80 -40 -20 0 20 40 60 80
Ta-Ambient temperature °C Ta-Ambient temperature °C
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CXA1016P/CXA1016K/CXA101 ggﬁ/

CXA1056P/CXA1056K/CXA105
8 bit 30/50 MHz Flash A/D Converter

Description Package Outline Unit: mm
CXA1016P/CXA1016K/CXA1016UK/CXA1056P/
CXA1056K/CXA1056UK are 8 bit high-speed A/D

CXA1016P/CXA1056P 28 Pin DIP

converter ICs for various applications. They can be voa g:%\

used widely for various purposes which require high- - 378-01 ol

speed A/D conversions. 28 i N = m
CXA1016P/CXA1056P are assembled in the 3! 5°t010°

plastic DIP packages and CXA1016K/CXA1056K are O B O R l

in the ceramic lead-less chip carriers. T T OO e
CXA1016UK/CXA1056UK are high reliability ! 2.55&

versions of CXA1016K/CXA1056K with extended
temperature range (—55 to +125°C) and bias burn-
in (72 hours at 125°C).

Features (CXA1016P/CXA1016K/CXA1016UK) ‘E{HEMZ

05 MIN
)

i
101 5[
« Resolution 8 bits = 1/2 LSB R S
« High-speed operation Maximurh conversion 12—
Rate 30 MS/s DIP-28P-03
« Wide analog input bandwidth 15 MHz (—3 dB)
« Low input capacitance 35 pF (typ) gi::g:’)gzgi::g;gi 44 Pin contact chipcarrier
« Low power consumption 420 mW (typ)
~
Features (CXA1056P/CXA1056K/CXA1056UK)
« Resolution 8 bits = 1/2 LSB
« High-speed operation Maximum conversion z g
Rate 50 MS/s RO.2 "™ E‘
¢ Wide analog input bandwidth 25 MHz (—3 dB) 1 v
« Low input capacitance 35 pF (typ)
o Low power consumption 550 mW (typ)
N ©
<! o
-3
0125 -
)|
lililililililililililn|
1.27, b 4
pu
=,
of B PINNO.1
o P INDEX
e =]
-}
=]
=
=
=
Vil
2,159
JEDEC TYPE C
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CXA1016P/CXA1016K/CXA1016UK/CXA1056P/CXA1056K /CXA1056UK SONYs

Absolute Maximum Ratings (Ta=25°C)

« Supply voltage VEE 0 to —7 \%
« Analog input voltage VIN 0.5 to Vee \%
« Reference input voltage VRT, VRB, VRM 0.5 to Vee \Y
| VRT-VRe | 2.5 Y
« Digital input voitage CLK, CLK, MINV, LINV 0.5 to —4 Vv
« VRM pin input current IVRM —3 to +3 mA
« Digital output current Do to D7 0 to —10 mA
« Operating temperature Ta —20 to +100 °C (CXA1016P/CXA1056P)
Tc —25 to +1256 °C (CXA1016K/CXA1056K)™!
Te —55 to +125 °C
(CXA1016UK/CXA1056UK)"
« Storage temperature Tstg —55 to +150 °C
« Allowable power dissipation Pp 1.48 W (CXA1016P/CXA1056P)
1.08 W (CXA1016K/CXA1016UK/
CXA1056K/CXA1056UK)

*1 Heat sinking is required above 100°C (CXA1016K/CXA1016UK)/86°C (CXA1056K/CXA1056UK).

Recommended Operating Conditions (CXA1016P/CXA1016K/CXA1016UK)
Min.  Typ. Max. Unit

« Supply voltage AVEeEe, DVEee —56.7 —5.2 —5.0 \
AVEE-DVEE —0.05 O 0.05 V
AGND-DGND —0.05 O 0.05 V

« Reference input voltage VRT —0.1 (o] 0.1 \%
VR —-22 -2 —1.8 Vv

« Analog input voltage VIN VRrB VRT

« Clock pulse width Tpwi 25 ns
TpwO 8 ns

Recommended Operating Conditions (CXA1056P/CXA1056K/CXA1056UK)
Min. Typ. Max. Unit

« Supply voltage AVeg, DVee -5.7 —5.2 —5.0 \Y
AVee— DVee —0.05 (o] 0.05 Vv
AGND—DGND —0.05 0 0.05 \%

« Reference input voltage VRT —0.1 0 0.1 \%
VRB —2.2 -2 —1.8 \%

« Analog input voltage VIN VRe VRT

e Clock pulse width Tpw1l 15 ns
TpwO 5 ns
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CXA1016P/CXA1016K/CXA1016UK/CXA1056P/CXA1056K/CXA1056UK

SONYs

Pin Configuration (Top View)

The pin numbers without indication are empty pins. (not connected)

AVEE
AVEE
VRT

AVEE

~RIERERTS

AVEEg
VRT

9 AVEg
) AGND

VIN

) AGND

VRM
AGND

AVEE
AVEE
VRB

CLK
CLK
MINV
DVEgg
DGND

CXA1016P/CXA1056P

CXA1016K/CXA1016UK/
CXA1056K/CXA1056UK
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Block Diagram

ViN
VRT °]
4
E
*—
3 ——o0 D7
——
5; ] _—:)D1H ° D6
|
[} | | « °
| i ; | § L] E w
Vv I ox|® o T % .
RM o- Qo o oo
— g% z Ee .
w <35
L s I N J&
! \ : N 2 6 : 8 °
[ [ : 7
.
' b ]
! Lo 6 — Do
VRB o
2 > :
CLK !
MINV LINV
Pin Description
Symbol Function
AVEE Analog Vee, —5.2V (typ). Coupled with —6Q between DVEE.
LINV Input pin for output polarity inversion of Do (LSB)—Ds. (See the code table)
DVEee Digital Vee, —5.2V (typ).
DGND Digital GND, which is separated from the Analog GND.

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

Do -D7 .
Pull-down resistors are necessary externally.
Input pin for output polarity inversion of D7 (MSB) (See the code table). ECL level. “0”
MINV X .
level is held when it is released.
CLK Inverse clock input pin, ECL level.
CLK Clock input pin, ECL level.
VR8 Reference voltage (bottom), —2V (typ).
AGND Analog GND
VIN Analog input, input range is VRT—VR8
VRm Middle point of the reference voltage, it can be used as a linearity correction pin.
VRT Reference voltage (top), OV (typ).

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

- 205 -



CXA1016P/CXA1016K/CXA1016UK/CXA1056P/CXA1056K/CXA1056UK

SONYe

Output Coding

MINV 0 o 1 1
LINV 0 1 0 1

ov 111...11 | 100...00 | 011...11 | 000...00

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

Vi - 100...00 | 111...11 | 000...00 | 0O11...11

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

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

—2v 000...00 | O11...11 | 100...00 | 111...11

Electrical Characteristics (CXA1016P/CXA1016K/CXA1016UK)
(Ta=25°C, Vee=—5.2V, VRT=0V, VRe=—2V)

1: VIH, VoH
0: Vi, Vou

Item Symbol Condition Min. | Typ. | Max. | Unit
Maximum Conversion Rate Fc YIN_=O to —2V, 30 MS/s
fin=1 kHz, ramp
Supply Current lee —75 |—100| mA
Analog Input Capacitance CiN VIN=—1V+0.07 Vrms 35 40 pF
Analog Input Bias Current m VIN=—1V 60 90 MA
Reference Resistor Rr (VRT —VRs) 70 80 100 Q
Vi 7 1 V
Offset Voltage AT S ! m
VRB 15 17 19 mV
. VIH —1.0| —0.9 | —0.7 Vv
Digital Input Voltage -
ViL —1.9|—1.75| —1.6 Y
1 ViH=—0.9V 4
Digital Input Current ™ m="0 0 0 mA
e ViL=—1.75V —0.05 0.35 mA
Vv : —-1.0 \Y
Digital Output Voltage oH RO=620Q - Vee
VoL —1.6 \%
Output Data Delay Td R#=620Q - VeE 4.0 5.0 ns
Fc=30 MS/s,
Non-linearity Error VIN=0 to —2V, +12 | LSB
fin=1 kHz, ramp
Differential Non-linearity Fc=30 MS/s, +1 LSB
Error 1/16 LSB step ramp
Differential Gain DG NTSC 40 IRE mod. 1.5 %
Differential Phase DP ramp, Fc=30 MS/s 0.5 | deg.
Aperture Jitter 45 ps
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CXA1016P/CXA1016K/CXA1016UK/CXA1056P/CXA1056K/CXA1056UK SONYs

Electrical Characteristics (CXA1056P/CXA1056K/CXA1056UK)
=25°C, Vee=—5.2V, VRT=0V, VRe=—2V)

Item Symbol Condition Min. | Typ. | Max. | Unit
Maximum Conversion Rate Fc Y'N=O to —2V, 50 MS/s
fin=1 kHz, ramp
Supply Current 133 —95 | —120| mA
Analog Input Capacitance CiN Vin=—1V+0.07 Vrms 35 40 pF
Analog Input Bias Current m VIN=—1V 75 1156 MA
Reference Resistor Rr (VRT —VRB) 70 80 100 O
VRT 7 9 1 mV
Offset Voltage
VrB 15 17 19 mV
Digital Input Voltage Vin 10| —09 | 707 v
ViL —1.9|—1.75|—1.6 \Y)
| =—0. 0 4 A
Digital Input Current " Vin 0.9V 0 m
liL ViL=—1.75V —0.05 0.35 mA
Vi —1.0 \Y
Digital Output Voltage of RI=620Q - VEE
VoL —1.6 \Y
Output Data Delay Td R{=620Q - VEE 4.0 5.0 ns
Fc=50 MS/s,
Non-linearity Error VIN=0 to —2V, 1/ LSB
fin=1 kHz, ramp
Differential Non-linearity Fc=30 MS/s, ey LSB
Error 1/16 LSB step ramp
Differential Gain DG NTSC 40 IRE mod. 1.5 %
Differential Phase DP ramp, Fc=50 MS/s 05 | deg.
Aperture Jitter 30 ps
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SONYs

Electrical Characteristics Measuring Circuit
Maximum Conversion Frequency Measuring Circuit
Non-linearity Measuring Circuit
Differential Gain Error Measuring Circuit

Differential Phase Error Measuring Circuit

Func
Generator

NTSC
Signal

1ms

| ——
ov
—2v
(€X20202) W
81
DUT 81 - ECL 18 10 bit
i Lach |7 D/A
620
CLK CLK g 130
-5.2v 4
Detay —O
2 1
/
DG Vector Oscillo
DP Scope Scope

Source }ﬁ
SG (CW) Duty
N~
50

Differential Non-linearity Measuring Circuit

Non-linearity
Maximum Conversion Rate

osc v
(30/35 MHz) 12bit 2| IN 8
BIN = it DUT £
Counter D/A
| ek
1/8
Reset
Counter
Control | GO/NG
NG:
Comparator {>24
<8
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CXA1016P/CXA1016K/CXA1016UK/CXA1056P/CXA1056K/CXA1056UK SONY:

Power Supply Current Measuring Circuit
Analog Input Bias Current Measuring Circuit

-1V o
hN
A) 1IN _év @
+
39
{o . T3el371 36353413332 311 30l 29]
41 27,

—1 -— 42 26 -0
7] (43 28] —2v
m n (o]

' 23]
. ciﬁ:gégg/ - = |cxAt0s6K/| =
4 ¢ = |cxatoseuk| 2]
— 4 20
— 4 5 i 19
L] —0-2V s 8
— 8| 9110] 11]12[ 13 14{18]16[17
— T

-5.2V
A) lee

Aperture Jitter Measuring Circuit

Amp
0osc1
¢: Variable
ViIN 8 Logi
/ Ic
f fr but 7 Analizer
CLK
1024
0sc2 samples
ECL
Buffer
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CXA1016P/CXA1016K/CXA1016UK/CXA1056P/CXA1056K/CXA1066UK SONYs

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

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

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

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

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

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

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

7. Two polarity inversion inputs such as MINV and LINV are fed externally to the output buffer, and
each of them selects output polarity of MSB and other polarity than MSB respectively.
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CXA1016P/CXA1016K/CXA1016UK/CXA1056P/CXA1056K /CXA1056UK SONYs

Timing Chart

N |
?/'__—__—’\-ﬁ N+1 |
Analog input  V|N /j |

Clock CLK = — =— —_————— _\,____._.:)
CLK——)\:*__—/\___—/l SN
Comparator output Master (' D( ><
X;
Slave ><:

)
!
|
]
6 bit latch output ‘>< 1‘ \
|
|
|
I
}
|

8 bit latch output

Data output DO to D7 ><N—1 XN
-+
|

—» Td

Dots (e ) in the chart demote respective latch timings.
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SONY. CXA1076K/CXA1176K

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

Description

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

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

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

In addition to 8-bit output data, they have 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.

Features

Ultra high speed
Wide input band width 150/180 MHz
Low power consumption 720/1300 mW
Internal linearity compensation circuit
Complementary ECL output

Over range output

Programmable output format

Small 68 LCC package

(CXA1076K/CXA1176K)
200/300 MSPS

e O & o o o o o

Applications

Package Outline

Unit: mm

1.95

2413

1.65

68 contact chip carrier

21.59 m

P
-+

++

o

16 x 1.27 = 20.3

15.85
i |

Brnoh i AEEERARRRARES
I

e 1.27 10915
[ 1
O ouJo ooyqg
’ i

JEDEC TYPE B

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

Absolute Maximum Ratings (Ta = 25°C)

® Supply voltage AVee, DVee

* Analog input voltage Vin

* Reference input voltage VRr, VRe
VRr-VR8

* Digital input voltage

® Digital output current IDO to ID7, IOR
iDO to ID7, IOR
* Operating temperature Ta
Te
* Storage temperature Tstg

* Allowable power dissipation Po

CLK, CLK, MINV, LINV

0.5to =7 Vv
0.5 to Vee VvV
0.5 to Vee \%
0 to 2.5 \%
0.5 to Vee \
0 to —-30 mA

0 to -30 mA
-25to +75 °C
-55 to +125 °C
-65 to +150 °C
1.8 W
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CXA1076K/CXA1176K SONY:

Recommended Operating Conditions

Item Symbol Min. Typ. Max. Unit
Supply voltage AVEeg, DVEe -4.95 -5.2 -5.5 \"
Supply votage | AVee — DVEe | 0 0.05 \Y
Ground | DGND — AGND | 0 0.05 \
Analog input voltage ViN VRs VRT
Reference input voltage VRT -0.1 0 +0.2 \Y%
Reference input voltage VRs -2.2 -2 -1.9 \%
Digital input voltage ViH ’ -1.0 -0.7 \%
Digital input voltage Vi -1.9 -1.6 \
Clock pulse width TPW1 (CXA1076K) 3.5 ns
Clock pulse width TPWO (CXA1076K) 1.5 ns
Clock .pulse width TPW1 (CXA1176K) 2.3 ns
Clock pulse width TPWO (CXA1176K) 1.0 ns
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CXA1076K/CXA1176K k SONY:

Block Diagram

-

and Latch

I

-

ju— IS
) IS

Latch and Output Buffer

256 to 8 bit Encoder

Do(LSB)

‘ y
DEEEIEIDEN-() @%

AVee LINV DVee
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CXA1076K/CXA1176K SONYe

Pin Configulation (Top View)

60

59

58 AVEE
56 AGND
55 VIN 1
54 Vin 1
53 AGND
52 VrRm
51 AGND
50 VIN 2
49 UN 2
48 AGND
47

46

57
45
44

AGND 61 43 AGND
AVEE 62 42 AVEE
63 44
VRT 64 40 VR8
VRTS 65 39 V/rRBS
AVEE 66 38 AVEE
AVEE 67 37 AVeEe
68 36
LINV 35 CLK

OR 34 CLK
OR 33 MINV

Do 3207
0o 31 07
ot 3006
i 29 D6
Dvee 28 DVEE
27
SrymeTowo 200808
BB8BY S EEER
a 838
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CXA1076K/CXA1176K SONY:

Pin Description and 1/0 Equivalent Circuits

No. Symbol Equivalent circuit Description
4 Do '
—_— DGND2
5 Bo LSB and complementary LSB output
DGND!
6 | D ) @ Ll @ D1 to Ds: output
7 D1 F 7 %% D1 to De: complementary output
Di
12 | D2 ™ O
13 D2 p
'\L bi
14 Ds O
15 D3
v
19 D4
20 Da. 8
21 Ds DVEeE @
22 Ds
29 De
30 Ds
31 D7
32 o5 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)
0 GND1 L level is maintained with left open.
1 LINV @ A 4 Polarity select for LSBs
A L (Refer to coding table)
b3 L level is maintained with left open.
1
o,g
L
X B
® :
‘__
@ DVee
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CXA1076K/CXA1176K SONY:

No. Symbol Equivalent circuit Description
35 CLK DGND1 CLK input
—— @ -
34 CLK L Complementary CLK input
X2 Vee (—1.3V) is maintained with left
CLK —13v open. With bypassing, it can be used as
@ —W—o a reference for single CLK input.
IR 7
&)
Xz Q)
® -
64 VRT VRT Analog reference voltage (Top)
6) 1, (OV Typ.)
z r2 3
. VRTS 2r/2
65 VRTs [ Reference voltage sense (Top)
3r
—
52 VRm Vem. X Reference voltage mid-point
r > Comparators It can be used as a linearity compen-
¢ sation.
]
;Er
39 VRBS 1 Reference voltage sense (Bottom)

40 VRrs Analog reference voltage (Bottom)
Ve (—2V Typ.)
48,51,53,56 Analog input
AGND All of the pins must be wired externally.
49 To Comp
50 @ v
Vin 12810255
54
55 @ v
@ Otol127
U U
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CXA1076K/CXA1176K SONY:
No. Symbol Equivalent circuit Description
43, 48, AGND Analog ground
51, 53, (*1)
56, 61
37, 38, AVEE @ % @ @ @
42, 58, (*1)
62, 66, Analog supply
67
Internal Internal
Analog Digital
Circuite Circuite O
18 DGND1 Di Digital ground
4t06n oi
16 DGND2 Digital ground for output drive
17 | ¢ @2 @7 &9
— ode ® @
8 DVee 5 Digital supply
28 (*1) ©)
9, 10
11, 23 Empty pins
24, 25 NC It is recommended to wire these pins to
26, 27 DGND.
36, 68
41, 44
45, 46 Empty pins
47, 57 NC It is recommended to wire these pins to
59, 60 AGND.
63

(*1) All of these pins must be wired to the respective external circuit.
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CXA1076K/CXA1176K

SONY:

Timing Chart

Vin

CLK

Data

N+1

D0 10 D7
DOto D7

90 %
N-1 N
10%
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CXA1076K/CXA1176K

SONY.

Input-Output Reference and Output Format

MINV 1 0 1 0
|
Vin Step LINV 1 1 0 0
OR MSB LSB |OR MSB LSB|OR MSB LSB|OR MSB LSB
ov 0O 00O - '000190' oo/jlO0O 011110 11111
0 1 000 - 00j]1 100001 011 T1/1 111 - 11
1 1 000 - 0111 100011 011 1011 111 1
-1V 127 |1 011 - =111 111 1111 00O - +00{1 10000
128 {1 100+-+--00{|1 00O - 00T 111+ ++11}{1T 011 +-+«11
254 |1 111+-+-10]1 011 10,1 100 - 011 00001
oV 255 |11 111+~ 1111 011 1711 100 - +00|1T 00O - 00
1T 111+ 11{1T 011 +1171 100 - 00|71 000-+--00
Table 1
oR
o |
i
v 4 -
- I EoT
i ILE(LSB)
| 4B
| N~ 1(LSB) Ideal
126 { | .
i
127 A !
e | | Lt
| A+
I
|
i DLE= A-1(LSB) EoB
| (-
i
1
254 4 !
255 : .
ov v -2V
VRT VRTS VRBS VR8
ViIN
Fig. 2
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CXA1076K/CXA1176K SONYs

Electrical Characteristics — CXA1076K

Ta = 25°C, AVee = DVee = —5.2V
VRT = VRTs = OV, VrR8 = Vaes = —2V

Item Symbol Condition Min. Typ. Max. Unit
Maximum conversion rate Fc ViIN = FS 200 240 MSPS
Resolution 8 bit
Integral linearity En Fc = 200 MSPS +0.3 +0.5 LSB
Differential linearity EoL +0.3 +0.5 LSB
Offaat error VRT Eor 12.0 14.5 17.0 mV
VRre Eos 4.0 6.5 9.0 mV
Analog input capacitance Cin ViN = =1V +0.07Vrms 21 25 35 pF
Anélog input current 1] Vin = OV 45 85 250 rA
Supply current Analog | leea 80 95 145 mA
Digital leeo 30 35 55 mA
Referrence resistance RRer VRT to VRs 75 90 108 Q
r, rs 0.43 0.52 0.62 Q
Residual resistance rz2,ra 0.64 0.77 0.92 Q
r3 2.8 3.4 4.1 Q
Input level digital H Vi -1 ~0.8% 07 v
L Vie -1.9 -1.75 -1.6 \%
Output leve! digital H VoH RL = 50Q to -2V -1.0 \%
L Vou FO = 1 (100K ECL) -1.6 \%
Output data delay td 2.6 2.9 3.3 ns
Rise time output digital tr 0.8 1.0 1.3 ns
Fall time output digital tf 0.8 1.0 1.3 ns
Full scale input BW BWE Vin = FS  (*1) 150 180 MHz
Small signal input BW BWs VIN = 0.6Vp-p (*1) 200 MHz
Aperture jitter taj 5.0 6.0 ps
Sampling delay tds 0.7 0.9 1.2 ns
SNR1 T E S 1) ~46 | -455 | dB
| -
Differential gain DG NTSC 40 IRE mod.ramp 1.0 %
Differential phase DP Fc = 200MSPS 0.5 deg.

(*1) Source impedance = 50 Q.
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CXA1076KICXA1176K SONYs

Electrical Characteristics — CXA1176K

Ta = 25°C, AVee = DVee = —-5.2V
VRT = VRTs = OV, VR = VRBSs = —2V

Item Symbol Condition Min. Typ. Max. Unit
Maximum conversion rate Fc ViN = FS 300 340 MSPS
| Resolution 8 - bit
Integral linearity En Fc = 300 MSPS +0.3 +0.5 LSB
Differential linearity EoL +0.3 +0.5 LSB
Offset arror VRT Eor 12.0 14.5 17.0 mV
. VRs Eos - 4.0 6.5 9.0 mV
Analog input capacitance CIN VIN = -1V +0.07Vrms 21 25 35 pF
Analog input current N ViN = OV 70 150 370 . pA
Supply current Analog | leea 145 175 245 mA
Digital | leep 55 65 92 mA
Referrence resistance RREeF VRT to VeB 75 90 108 Q
r, rs 0.43 0.52 0.62 Q
Residual resistance rz,ra 0.64 0.77 0.92 Q
r3 2.8 3.4 4.1 Q
Input level digital H Vin -10 ~0.85 ~97 v
L Vi -1.9 -1.75 -1.6 \
Output level digital H Vou RL = 50Q to -2V -1.0 \Y
L Vou FO = 1 (100K ECL) -1.6 \
Output data delay td 2.4 2.7 3.1 ns
Rise time output digital tr 0.6 0.8 1.1 ns
Fall time output digital tf 0.6 0.8 1.1 ns
Full scale input BW BWF Vin = FS (*2) 180 200 MHz
Small signal input BW BWs Vin = 0.6Vp-p (*2) 240 MHz
Aperture jitter | tai 3.0 3.6 ps
Sampling delay tds 0.6 0.8 1.1 ns
SNRT T S (+2) -46 | -455 | a8
S | s ds
Differential gain DG NTSC 40 IRE mod.ramp 1.0 %
Differential phase DP Fc = 300MSPS 0.5 deg.

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

F100114
—}
<k
NS
100 ]
p3
—2v - P
(Analog )
LLLl L]
S0F T3 33
1+ ——
1 ! L Ol
it —0O-2V
—r L.. (Digital)
; N F100114
x1 (x2) = P
i CXA1076K/CXA1176K —
- _-—
(x2) L NS
S
] P2
. |
-1 — L
502
1 ! %
[ T 1 T T
= - O‘.‘!p
ghad 505 £F
PN
P
-4 3
1y }
p!
i ~
b VAo DGND 77" "‘O
A Ovee
(—g.zév) (-5.2V)

Fig. 3

CLK

MINV

D7 (MSB)

D6

05

D4

03

02

D1
[s]e]

OR

LINV

(*1) Comlinear CLC231 or equiv.

(*2) To be selected

(*3) Capacitors are 0.01uF
ceramic chip not otherwise
specified.

NILLLVYXI/NILOLYXD

CANOS
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Interface with memories
CXA1076K/1176K®CXB1131Q/K -» SRAM

CXB1131Q/K:9,8,4bit Demutiplexer

fnax=1.9GHz
Auvailability: 2Q 1988

ST T

CXB1131x 8 ECL-TTL Memory
Qo P
D
>
>
'|/¥
Do > MO
DA >
Q7 D
PLL
0 )f [ ~
o 7 >
>
b
o
> Qo
x D1 to 8// 1l> 8,/
~ b DA Q7 M1
O
x PLL 8 8
>
> I L
]
»
X
Qo 8
b7 DA to !i[ l'> /L
PLL
L, >
PLL Strobe

MWGLLLYXD/INGLOLYXD

ANOS




CXA1076K/CXA1176K SONY:

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 GND and Veeon the PCB patterns to make
reduce a noise contamination from digital system to analog system.

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

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

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

5) Pin connections for the device should be made as short as possible. Using of a socket might
degrade the performance because of an increasing of lead inductance. A possible compromise
is to use AMP’s socket 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 CLC231 may be used with adiquate frequency compensation.

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

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

9) Vrrs and Vrss pins can be used as a sense for precise adjustment of reference voltage. Fig. 4
shows the adjustment scheme.
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CXA1076K/CXA1176K SONYe

10) Internal current compensation circuit for the reference resistor is furnished in the device. This
circuit compensates input bias current of the comparators to maintain the linearity over wide
temperature range.

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

v+
100nF
L P
> VRT 64
S100n 2
65
VRTS | ' =
=z X
9 ©
N~
<
3
L Vi
e v N
100nF %)
l ~
(o)
-
<
VRBS Q
L
21000
VRB
= 100nF
o I
V_
Fig. 4

11) OR and OR output indicate that the input signal exceeds positive input range. MINV and LINV
are not effective to the polarity of OR and OR (Refer to the output format).
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CXA1076K/CXA1176K

SONYs
Fc (max) vs. Ve Fc (max) vs. Ve
270 T T T 370 T T T
CXA1076K CXA1176K
260 t t ;) 360 t 1 u
Ta=25°C Ta=25°C
250 350
~ 240 — 340
? 2 =
0. 230 @ 330
= = |
= 220 = 320
E 210 ol § 310
& 200/ & 300
190 290
180 280
170 270
-a7 -50 -55  -57 -a7 -50 -55 -57
Vee (V) Vee (V)
lee vs. Vee lee vs. Vee
200 T 400 ——r
CXA1076K CXA1176K
Ta=25°C Ta=25°C
P — /
< <
E 50 £ 0
] o]
100 200
-a7 -50 -55 -57 ~a7 -5.0 -55 -57
Vee (V) Vee (V)
Invs. Vin Invs. Vin
200 —T—T 200 e —
CXA1076K CXA1176K
180 —t— 180 bt
Vee= - 5.2V Vee= — 5.2V
160 —— 160 — Ta=25°C —
Ta=25°C ot
140 140
-~ 120 — 120
1 <
= 100 3 100
Z2 — H
80 = 80
60 60
40 40
20 20
o o
[¢] -1 -2 o -1 -2

Input DC Level (V)

Input DC Level (V)
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CXA1076K/CXA1176K

SONY-
Cinvs. Vin Cnvs. Vin
50 T T T 50 T T T
C?(A?07|(5K C.XA.1 17‘8K
Vee= — 5.2V VeE= - 5.2V
40 — 40 1
Ta=25°C Ta=25°C
—~ 30 — 30
Lé I~ o uo', I
z z
© 2 O 20
10 10
) 0
0 ] -2 o -1 -2
Input DC Level (V) Input DC Level (V)
Fc max vs. Tc Fc max vs. Tc
250 T 370 ——
: CIXA‘IIO76K CIXA1| 1 7§K
Vee= — 5.2V VeE= — 5.2V
350
? e
7] 0
g £
w 200 <
©
£ £
& £ 300
150 270
-25 ) 25 50 75 100 ~25 25 50 7 100
Tc (°C) Tc (°C)
leevs. Tc leevs. Tc
200 1 400 T
CXA1076K CXA1176K
Vee= — 5.2V Vee= - 5.2V
//
= <
E 50 — £ 00
] L—] & L —]
//r/
100 200
225 o 25 50 75 100 ~25 25 50 75 100
Tc (°C) Tc (°C)
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CXA1076K/CXA1176K

SONY,

Invs. Tc o Invs. Te
150 T T T 23 T T 1
CXA1076K CXA1176K |
Vee= — 5.2V Vee= — 5.2V
\ 200 \
_ = N
% 100 . f
= \\ =
™~~~
~
150 N
50 130
-25 [e] 25 50 75 100 -25 0 25 50 75 100
Te (°C) Te (°C)
Vou, VoL vs. Tc o Vou, Vou vs. Tc
0 T T~ T . 7
CXA1076K CXA1176K
Vee= —5.2V Vee= — 5.2V
Re = 500 Re = 508
o~ S
t E
3 3
3 -1000 S 10001
$ g
-2000 -2000
-25 [e) 25 50 75 100 -25 ) 25 50 75 100
Tc (°C) Tc (°C)
Eff bit vs. Fin Eff bit vs. Fin
CXA1076K | ] CXA1176K
T T T T T T T T
4| Vin=0.6 Vpp VeE=-5.2V . Vin=0.6 Vp-p Vee=-5.2V
— | Ta=25°C - —] T Ta=25°C
e 7 ~ o ~
el 6 — a s ——
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s - 2
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i hvi
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2 2
Zs=50 0 Zs=50 Q
' T ' 1
o 20 40 60 80 100 o 20 40 60 80 100 120
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CXA1076K/CXA1176K SONYs
SNR vs. Fin SNR vs. Fin
CXA1076K C§(A1: 176K
VEE=—5.2V VEE=—5.2V
50 i 50 et
|| vin=FS Ta=25°C Vin=FS Ta=25°C
R ° s w— | o I~
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i N g
o N N . o A ~y
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3 ol U0 PP N:ﬁ\ 3 30 i ~
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fo) 20 40 60 80 100 o} 20 40 60 80 100 120
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CXA1076K/CXA1176K SONY:

OUTPUT level vs. Fin OUTPUT level vs. Fin
_ SULBEEBRERLLL T T T T 11T
o CXA1076K ) CXA1176Kj
E w T
—_ o} _ O
- I Q-
2 N o \
5 -3 A\ o
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[ 11 T
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Fin (MHz) Fin (MHz)
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3 3 i N
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SONY. | CXA1096M

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

Description Package Outline Unit: mm
CXA1096M is an 8-bit 20 MSPS high speed 28 pin SOP
A/D converter IC. This IC is suitable for a wide
range of applications where A/D high speed oper- 185°8 2228
ation s required. RRARRARRAARAAR —pHOToTE)
+02
Features B ég i —
e Resolution 8-bit =1/2 LSB ° T | il
e High speed operation 20MSPS C 3
e Wide band analog input 8MHz (—3dB) EJH Rl Hﬁi HESERE . szgaF
® Low input capacitance 30pF (Typ.) e A =
e Low power consumption 390mW (Typ.)
e /O level TTL
e Two ways of power supply 0
(Single +5V or dual +5V/—5.2V) Zisinigiaiuinisiaizinizis
e Sample and Hold amplifier not required A-BETiEe
e Binary or Two’s complement mode
e Over range output SOP-28P-L02
Function
8-bit, 20MSPS flash A/D converter
Structure
Bipolar silicon monolithic IC
Applications
e Digital TV
® High speed signal processing
Absolute Maximum Ratings (Ta = 25°C)
e Supply voltage Vcc—DGND Oto +6 \%
VEE— AGND Oto—6 Y
AGND—DGND Oto +6 v
® Input voltage(analog) : VIN VEE to AGND +0.3 \Y
® Input voltage (reference) VRT, VRB, VRM VEE to AGND +0.3 Vv
| VRT — Vre | 25 \Y
® Input current (VRM) IVRM -3 to +3 mA
® Input voltage (digital) CLK, MINV,LINV  DGND—0.5 to Vcc \Y
e Operating temperature Topr —20 to +75 °C
e Storage temperature Tstg -55 to +150 °C
® Allowable power dissipation PD 0.83 W
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Recommended Operating Conditions
e Supply voltage

(Single supply) Vce, AGND 4.75 t0 5.25 Y
DGND, VEE 0 \
(Dual supply) vcce 4.75 t0 5.25 Vv
VEE —55to—4.75 Vv
DGND, AGND 0 \"
o Reference input VRT AGND —0.1 to AGND +0.1 \
VRB AGND —2.2 to AGND — 1.8 Y,
e Analog input VIN VRB to VRT
e Clock pulse width TPw1 35 (Min.) ns
TPWO 10 (Min.) ns
Block Diagram
Vee
OR
vee VEE
DanD Vvee
LINV @8 DeND
03 @& 1) Da
D2 € — | ] L ] Ds
OUTPUT BUFFER
D1 @ 9) De
iy | I
(wse — LATCH I e o
8BIT ENCODER
+o -Fw +w +o
L 6 BT ENCODER
________________________ 1
x |
e
qx I
xO
<! MINV
s | U
o |
. ® N.C.
CcLK 69— 5 VRM
VRT 1 (@) vre
AGND (3 AcnND
VRTS (2 Vres
Vin 1) VIN
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Pin Description and Equivalent Circuit

No. Symbol Voltage Equivalent circuit Description
Vee
*®
8to 11 DOto D7 TTL o 7‘ Digital data output pin
20t0 23 . @ to@ DO (LSB) to D7 (MSB)
z @@
) DoND @
16 OR “ver Over range output pin
12,18 DGND GND Digital GND.
Separated from AGND.
13,17 Vee 5V (Typ.) Digital power supply
GND
14,15 | Ve (Single supply) Analog power supply
(Dual supply)
vee
N y 4
y YR | 7 !
E3 Input pins for output
(©; ;‘-é ¢ ¥ polarity inversion of DO
r (LSB) to D6 (See the
9 LINV T i v Input-Output Reference
'; and Output Format)
h 4 when open “1" is
D ono maintained.
JDaNo
“Vee
vee
Yy 3
X i T
ol 0T !
Oamin
24 CLK TTL ) 4 Clock input pin
X Y
h 4
i CXIT)
vee
5V (Typ) Reference voltage
25 VRT (Single supply) Acwo, (Top)
GND
27 VRTS (Dual supply) Reference voltage sense
(Top)
=
©
3V (Typ) sexa o
4 VB (Single supply) KA St e Reference voltage
—2V (Typ.) % (Bottom)
(Dual supply) o
0.0
2 VRBS - Reference voltage sense
Aanoz2y fj:" (Bottom)
1
4V (Typ.) "II ‘ Middle point of reference
5 Vam (Single supply) " voltage can be used as
-1V (Typ) the compensation pin
(Dual supply) for linearity
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No. Symbol Voltage Equivalent circuit Description
( 5V (Typ.) )
Single supply
3,26 AGND GND

Analog power supply
(Dual supply)

A en0
Yy
vr Analog input
1,28 VIN VRT to VRB Pin 1 and 28 should
x be connected together.
JuL
vee
Vee L
1 ¥ /
A E E
7 160 3 Input pin for output polarity
ML inversion of D7 (MSB)
7 MiNV TTL 1 Y when open ‘1" is
X h A maintained.
Yy
“Joaw
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Input-Output Reference and Output Format

MINV 1 1 (o] 0
LINV 1 (o] 1 0
Vin |Step
OR MSB LSB| OR MSB LSB| OR MSB LSB| OR MSB LSB
AGND 0O 000---00| 0 O11 11|10 100---0 o 111---11
0|1 000---00({1 O11---11|1 100---00|1 111---11
1t |1 000---01|1 O011---10}1 100---01(1 111---10
AGnp | 127 |1 011 11711 000---00(1 111 111 100---00
—-1v|128{1 100---00{ 1 111 1171 000---00}1 O11---11
25411 111 10 1 100:-~01 1 011:~10 1 000---01
AGND [ 2565 |1 111 111 100---00}/1 011---11] 1 000---00
=2V i e e
1 -1111 100---00|1 011 1111 000
OR
|
0 1
|
& D
2] | eor
1 ILE (LSB)
|
I
: -»‘ 1(LSB) Ideal
126+ | 1
!
1274 |
|
128 : L L
| Al
|
I
1 DLE = A-1(LSB)
| . EOB
| e
| I
! i
2541 | |
I |
255 L T
AGND AGND— 1V AGND—2V
VRT VRTS VRMm VRBS  VRB

1: VIH, VOH
0: Vi, VoL
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Electrical Characteristics Vcc= +5V, DGND = OV, AGND = +5V, VEE = 0V,
(Single supply) VRT = 45V, VRB = +3V, Ta = 25°C
ltem Symbol Test condition Min. Typ. Max. Unit
Maximum conversion rate Fc }/'::1 :Fsc}g 3V1 KHz 20 MSPS
Supply current lcc + lee 56 71 88 mA
Reference pin current IREF 1 15 18 mA
Analog input capacitance CiNn VIN = 4V + 0.07Vrms 30 35 pF
Analog input bias current N VIN = 4V 15 50 100 nA
Reference resistance (VRT to VRB) RREF 130 Q
VRT EoT 8 13 19 mV
Offset voltage
VRB Eos (o] 5 1 mvV
ViH 20 \
Digital input voltage
Vie 0.8 \
I ViH=2.7V 0 -100 -150 uA
Digital input current Vcc = Max.
[ ViL=0.5V -0.1 -0.32 -05 mA
VoH loH =
Voc =Min. |~ 500kA 27 34 Y
Digital output voltage - :
Vou loL = 3mA 0.5 Y
ToLH 1 25 30 ns
Output data delay Fo =1 (74S00)
ToHL 13 26 35 ns
Non linearity EL +1/2 LSB
Fc = 20 MSPS
VIN = 5to 3V
Differential non linearity Ep N=5t3 +1/2 | LsB
Differential gain error DG NTSC 40 IRE mod. ramp, 15 %
Differential phase error DP Fc = 143 MSPS 05 deg.
Aperture jitter Eap 30 ps
Sampling delay tds 5 7 9 ns
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Electrical Characteristics Vce= +5V, DGND = OV, AGND = 0V, VEE = -5V,
(Dual supply) VRT = 0OV, VRB = —2V, Ta = 25°C
Item Symbol Test condition Min. Typ. Max. Unit
. . VIN =0to —2V
Maximum conversion rate Fc fin = Fc/a — 1 kHz 20 . MSPS
lcc 7 10 14 mA
Supply current
lee 50 62 75 mA
Reference pin current IREF 11 15 18 mA
. . VIN = —1V X
Analog input capacitance CiN + 0.07 Vrms 30 35 pF
Analog input bias current N VIN = —1V 15 50 100 uA
Reference resistance (VRT to VRB) RREeF 130 Q
VRT Eor 8 13 19 mV
Offset voltage
VR8 Eos 0] 5 11 mV
VH 20 Y
Digital input voltage ‘
Vi 0.8 \
I ViH=2.7V (o] -100 - 150 HA
Digital input current Vce = Max.
% ViL= 0.5V -0.1 —-0.32 —-0.5 mA
VoH IoH =
Vce = Min —500uA 27 34 v
Digital output voltage e T
Vou loL = 3mA 0.5 \
~ TouH 1" 25 30 ns
Output data delay Fo=1 (74S00)
TDHL 13 26 35 ns
Non linearity EL +1/2 LSB
Fc = 20 MSPS
VIN = -

Differential non linearity Eo N=0to-2v +1/2 | LSB
. . . o
Differential gain error DG NTSC 40 IRE mod. ramp, 15 %
Differential phase error DP Fc = 143 MSPS 05 deg.
Aperture jitter EAP 30 ps
Sampling delay tds 5 7 9 ns
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Application Circuit and Electrical Characteristics Test Circuit

1)

Single supply
+3v +8v
Vin
Analog input
5to 3V
+3 25
P
v = cLK
=
MINV o—l_ a?———-———
[y N—
06 O—
LINV
0so0—m—n——
04 0—
03
02
Doottse!
w kud
Dual supply
+8v
Vi
Analog input
Oto —2V
-2V O] o
K
MINVO—L_
p7oiMSB!
P —
e LINV
05 O——
04 O—— |
o3
02
o1
pooiLS8l
s 7
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gv
S2
T S1:ONifA<B
s | S2: ONif B<A
1
| Non linearity o
% [ Differential non linearity [ Test circuit
[
-\ 1 |
| -t
A<B A>B
Comparator
vin | putr | 8 A 8
cxaoseml "1 A2 OF  H|Butfer
Al B
—{ AO BO e
‘b" wyn
f 000--00
DVM| cLK (20MHz) 84 ":3__10
Controller
Aano _
Error rot
Fc .
3 ikHz
$6. | CXx20202A-1 WRF Counter
Aowno -2V
1
. N e L 8 10bit
°2 ’ ‘ ! /A $
100 oRE ~ Asno EcL 620
wse | | ] e -
Source ¥ BURST -32v CLK P
o
-40%  SUnc -Aeno—2V 14 {g_ﬁ
620 o
TTL )
$.6. N
IC W) Fi _
! ¢ | ECL 2 s.2v

Maximum conversion rate

Differential gain error

Differential phase error

} Test circuit
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2)
Single supply Dual supply
+5V +5v +5v
(X)Icc A) tee (Z) fce
®—o-1v
1, hin
%
€9
+3v o—(®— —2v o—@®— %
Iner Irer

mr

Supply current ] T D) e
Analog input bias current | Test circuit
Reference pin current ’

Amp
0sc 1
¢: Vari-
able Vin
| 8, Logic
f I (XA 7 Analizer
CLK
1024
oscz Somples
TTL
buffer
Osciilo
Scope
Aperture jitter

Sampling delay } Test circuit
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3)
Vee Min. Vee Min.
Vee . Vee
AgN o——t: VRT . Aeuoo-——-—:‘vm
° Vin U0 ViN dou
AGND-2V O JyRe I AGND-2VO—n«———{VRB
L ——]ck + L —CLK -
MINV VoL - MINV Vou —_
Open{———ﬂ_mv - LINV + =
DGND . Dono
” o ” "

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

Vce Max. Vee Max.
Vee Vee
W Do p— I DO p—
— -— :
Vin © | 7 Open ViL . F— ¢ Open
o7y D7
DGND DGND

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

N+1

Analog input A
Vin —= tds

-———Trwl——r—'!‘rwo—"‘

1.4V
Clock CLK _/

3 /
\“

Data output

DOto D7, OR N-1 1.4V N

ToLu

Ton
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Application Circuit (Single supply)

(IVp-p)
Ve

+3v(0)

e CLK IN

+3VID)
R32 v Linv
10K
MINV o
ic1 : 748374 or 74ALS374
74LS374 is also available
for 15 MSPS or less conversion rate. +5Ve—onn« O
A2 : LM301o0rLM308
AG
% : Analog GND l O
DG
#r : Digital GND
+12V #=———0
%* : Ceramic Chip capacitor 0.01uF
-12V «=———0
W . 1o be selected

W960LVXD

‘ANOS
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Application Circuit (Dual supply)

+12v

ks
LT 1254
I orna-S19y

oo LT
.}’Il.

=R13
T w2

-12v

S)

ORI

+SViD)
Output Control
+5V(D)
33
10K
+3V(D)
3 ~svia ™

IC1  : 748374 or 74ALS374

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

: LM301 or LM308
: Analog GND

: Ceramic Chip capacitor 0.01,/F

A2
v
M . Digital GND
*

_(.M.).

: To be selected

W960LVXD

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.
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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 oper-
ation is required.

Features

® Resolution 8-bit +=1/2 LSB
® High speed operation 20MSPS

¢ Wide band analog input 8MHz (—3dB)

® Low input capacitance 30pF (Typ.)

® Low power consumption 350mW (Typ.)
e |/0 level TTL

® Two ways of power supply
(Single +5V or dual +5V/—5.2V)
® Sample and Hold amplifier not required
® Binarv or Two’s complement mode
® Pin-to-pin compatible with TDC1048 (TRW)

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

Structure
Bipolar silicon monolithic IC

Applications
o Digital TV
e High speed signal processing

Absolute Maximum Ratings (Ta = 25°C)

e Supply voltage Vcc—DGND
VEE— AGND
AGND—DGND

@ Input voltage(analog) VIN

® Input voltage (reference) VRT, VRB, VRM
| VRT — VrB |

® Input current (VRM) IVRM

* Input voltage (digital) CLK, MINV, LINV

® Operating temperature Topr

e Storage temperature Tstg

e Allowable power dissipation PD

Package Outline Unit: mm
28 pin DIP

37818 i

28 15
onnannoononnnn

TUO0U0000U000
1 na
254

f
5°t010°

1524
130%83

a
&

4.6 -

05 0,1
123045

3~0MXN1=F 05 MIN

DIP-28P-03

Oto +6
Oto —6
Oto +6
VEEto AGND +0.3
VEEto AGND +0.3
25

—3to +3
DGND—0.5 to VcC
—20to +75
—55t0 +150
1.48

3
<P <K<K

€66
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Recommended Operating Conditions
e Supply voltage

(Single supply) vce, AGND 4.75t05.25 \Y
DGND, VEE 0 \
(Dual supply) vcce 4.75t05.25 V
VEE —55t0 —4.75 \%
DGND, AGND 0 \Y
® Reference input VRT AGND —0.1 to AGND +0.1 \
VRB AGND —2.2 to AGND — 1.8 \Y

® Analog input VIN VRB to VRT
¢ Clock pulse width TPw1 35 (Min.) ns
TPWO 10 (Min.) ns

Block Diagram

01(1%

(LS8

k(7 r-—-|—--—- l

VveT(18,

Aano(19)

NC(20)

VIN@1

LATCH

6 BIT ENCODER
8 BIT ENCODER

LATCH

NC.22,

OUTPUT BUFFER

Y

|
|
ViNQRH——t—t |
|
|
{

|
.l

@ | PO ]
> |

|
AGND (25 |
|
|

| I (N (D (U MU SR

LATCH

vre (2 Le———

MINV (28]
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Pin Description and Equivalent Circuit

No. Symbol Voltage Equivalent circuit Description
Vee
ALY
- x
1to4 |DOtoD7| TTL - Or® Digital data output pin
13to 16 1{ @ to DO (LSB) to D7 (MSB)
Deno
———
VEE
Digital GND.
5.1 Danp GND Separated from AGND.
6,10 Vce 5V (Typ) Digital power supply
AGND
7.8.9 VEE (S'iggev supply) Analog power supply
(Dual supply)
Vee _ _
r . 4 3
10k i Input pins for output polarity
2 w—i¢ inversion of DO (LSB) to D6
12 LINV T @1t ¥ (See the Output Coding) -
x 4 when open “1” is
i maintained.
LTS
—VEE
vee
b 4 4
1: €0 10%3 7
D+ te t
17 CLK TTL £ 4 Clock input pin
) 4
- b 4
p Daeno
Vee
5V (Typ.) Aano o Reference voltage
18 Var (Sig?jg supply) (Upper level)
{Dual supply)
]
5.6k ) 3
(ol 2| |
26 VRB -2V (Typ) (3]
(Dual supply) 001us=
AGND —2V | 0014
° e
4V (Typ.) 1 Middle point of reference
27 Vam | (Single supply) » voltage can be used as
—1V (Typ) the compensation pin
(Dual supply) for linearity
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No. Symbol Voltage Equivalent circuit Description
5V (Typ)
19,25 AGND (S'E?JB supply) Analog power supply
(Dual supply)
A GND
Y
21,23 VIN VRT to VR8 vr Analog input
Pin 21 and 23 should
]k be connected together.
Jue
VEE
Vee
_k Y 1
28 M - 160 F0x 7 Input pin for output polarity
INV w—i¢ { inversion of D7 (MSB)
X when open ‘1" is
x l; maintained.
A 4
4 Dano
VEE
Output Coding
MINV 0 0 1
LINV 0 1 0
AGND t11...11},100...00(011...11(000...00
t11t1...10})100...01}011...10}000...01
Vin . 100...00f(12111...11}000...00}011...11
o1t1...11{000...00(1121...11}100...00
. 000...01}011...10}100...01})111:..10 .
1: Vi, Vou
AGND-2v | 000...00{011...111100...00f111...11 .
0 . vlL- VOL
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Electrical Characteristics Vcc= +5V, DGND = 0OV, AGND = 45V, VEE = 0V,

(Single supply) VRT = +5V, VRB = +3V, Ta = 25°C
item Symbol Test condition Min. Typ. Max. Unit
. : VIN = 5to 3V
Maximum conversion rate Fc fin = 1 kHz, ramp 20 MSPS
Supply current Icc + lee 64 88 mA
Reference pin current IREF 15 18 mA
Analog input capacitance Cin VIN = 4V + 0.07Vms 30 35 pF
Analog input bias current IN VIN = 4V 50 100 uA
Reference resistance (VRT to VR8) RREF 130 Q
VRT Eor 8 13 19 mV
Offset voltage
VRB Eos 0 5 1 mV
ViH 20
Digital input voltage
Vi 0.8
I+ VH=2.7V -100 (V] A
Digital input current Vcc = Max.
[ ViL=0.5V } -0.32 —-05 mA
VoH loH = :
Vee = Min, |~ 500uA 27 34 v
Digital output voltage - .
Vou loL = 3mA 0.5 v
ToLH 25 30 ns
Output data delay Fo =1 (74S00)
TOHL 26 35 ns
Non Jinearity B| ST M +1/2 | LsB
Differential non linearity Ep Fc = 20 MSPS +1/2 LSB
Differential gain error DG NTSC 40 IRE mod. 15 %
ramp, -
Differential phase error bP Fc = 14.3 MSPS 05 deg.
Aperture jitter EapP 30 ps
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Electrical Characteristics Vecec= +5V, DGND = OV, AGND = OV, VEE = —5V,
(Dual supply) VRT = OV, VRB = —2V, Ta = 25°C
Item Symbol Test condition Min. Typ. Max. Unit
. . ViN =0to —2V
Maximum conversion rate Fc fin = 1 kHz, ramp 20 MSPS
Icc 10 14 mA
Supply current
53 56 75 mA
Reference pin current IREF 15 18 mA
. . VIN = -1V
Analog input capacitance CiN + 0.07 Vrms 30 35 pF
Analog input bias current N VIN = —1V 50 100 nA
Reference resistance (VRT to VRe) RREF 130 Q
VRT EoT 8 13 19 mV
Offset voltage
VRB Eos o 5 11 mV
ViH 20
Digital input voltage
ViL 08
IH VH=2.7V —100 [¢] nA
Digital input current Vcce = Max.
R ViL= 0.5V —-0.32 —05 mA
VOH loH =
Voe = Min, |~ 500uA > 4 Y
Digital output voltage - .
VoL loL = 3mA 0.5 v
ToLH 25 30 ns
Output data delay Fo=1 (74S00)
ToHL 26 35 ‘ns
Non linearity B| fCT2OMSPS +1/2 | LsB
Differential non linearity Eo Fc = 20 MSPS +1/2 LSB
Differential gain error DG NTSC 40 IRE mod. 15 %
ramp,
Differential phase error DP Fc = 143 MSPS 0.5 deg.
Aperture jitter Eap ' 30 ps
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Application Circuit

Dual supply

CLK
"0

(TTL level)

Single supply
+3v +3v +5v
proMSE! LLAN DproMS8)
06 06 0—————
DS O] -
04 0—————] b4o0———————rtp
Vin
Analog input
+5to +3V
(TTL level) (TTL level)
LINV LINV
CLK o
N (TTL level)
b2o- 02
o1 01
00 o!L58) 000LS8!
4 mr nr
1%
Electrical Characteristics Test Circuit
ims
e

40IRE
modulation

& BURST 2Vp-p

Func

2
tcx20202 | I E
3
TTL e‘%‘ . 2
cxa1096P}- { vACLY Bg
ECL
130
cu
NTSC —s2v
Signal N
Source TIL
ECL I 2
S.G. __D____ vector Oscillo
cw) Scope Scope
Maximum conversion rate
Non linearity { 06 Fc
Differential non linearity Test circuit oP €
Differential gain error €o

Differential phase error
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Single supply Dual supply

+sv +av +8v
A)ice é) e iner (%u:

+3V

®

A)lee

-5v

Supply current

Analog input bias current } Test circuit
Reference pin current

Amp
0scC 1
. Vari-
4 able v
"~ .
$1r oxatooep|S ] Losic
Anatizer
CLK
0sC2 1024
T Samples
buffer

Test circuit of aperture jitter

Vce Min. Vce Min.
Vce Vee
A 0————: VRT AWO——: VRT
oo Vin <o Vin Jow
[Y TRV, Ch— VPP AaND-2VO—————f VRE
L ——cux + JL — :—NKV vou "
VoL - on —
open { ] YNy - LINV + -
DGND "L :L Deno J' 1_
m ™ "
Test circuit of digital output voltage (DO to D7)
Vce Max. Vce Max.
Vee Vee
LA 00 f—— dn 00 [——
[ S v . p—  Open
Vin 07 Open (1% o7
DGND OGN

™ ™

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

N+1
N
Analog input N+2
VIN
l@— Trwi -’<~ Trwo —

:
g
)

Clock cik ]
|
! ' |
- T ‘
Data output N-1 |14V N | X N+l I
DO to D7 i [T
TDLH l ;

TDHL
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Application Circuit (Single supply)

+12v
o

(Wp-p)
ViN

Erm-zsad $R8
or HAI-519% Ts10
cs [ Jca
0.0‘}JIx 1p
= R13
T100

+5V +5v
o Q
CLK IN
-0
CLK OuUT
i5)o1 02(14) s
16)DO(LSB) D3(13, Output Comro!o
17)CLK LINV(12
+
o 1 C15 3V
[ Vi eno(11
o3 18)VRT I* -
* T (9)acm  vec (10 10K
R10 NC. O vee (9
2 x (LSB) DO
+-WHeDvin B vee (8
[e]
R1 N.C. 8 Vee (7
1.“: 23)Vin 1 Ve (6 )14
AL =
YNC.  Dono(S—3-
cie
a4
C,'? AGND D4
v]r:(s VRe 05(3
VRM D62
D7 (MSB) D7
MINV_ e (1 O
ci2
0.01y
+5V
R32 v ™ LINV o
10K MIN
| VO
IC1 74S374 or 74ALS374
74LS374 is also available
for 15 MSPS or less conversion rate. +5V+=————0
A2 © LM301 or LM308
AG
Analog GND O
0G
M7 Digital GND
+12V «4————0

: Ceramic Chip capacitor 0.01uF

: To be selected

-12V «=——0

d9601VvXD

ANOS
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Application Circuit (Dual supply)

+12v
)
+5v
? Q
4R9
c2 1300 <F CLKIN
+
o[y Se '1-1%7
001 $ "
74504
=R12 y; 4
Vp-p) 272 [s .wz"l
N CLK OUT
Ri"f'( Al Rg 25¢[2408 1901 0204 (& L -
10
2: a1 o1 16)00(LSB) D3(13) Output Control
R 10'(5 e 8% W iDcLk  LINV(2 .
VR1 gs L - 8 ) Do
1o pg { 18) VRt ano
o Z
orHArS19% [ 360 $———(9)aeno Ve (10 oK
c3 [ Jca cis
o.owgg 1p RIO NC. Q VEE 9*1
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CXA1096P SONY.

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
1uF and 0.01uF capacitors. )
For the 0.01uF, a ceramic chip capacitor should be used.

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

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

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

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

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

7.1t is recommended to connect free pins to AGND for prevention of noise effect.
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SONY. CXA1106P

8-bit 35 MHz High-Speed D/A Converter

Description Package Outline Unit: mm
CXA1106P is an 8-bit 35 MHz high-speed D/A 24 pin DIP slim
converter IC. Summing type current for the upper vor :f%
2 bits and ladder type resistance for the lower 6 e 302 -01 : 3
bits, ensure a low power consumption of 200 2 ,,]
mW (Single power supply). JoF 1 7
This IC is suitable for digital TV's, graphic displays o I's ] sreoter
and other applications. SoTeTT T T ~—
254
Features
® Resolution 8 bits i'%
® High speed operation gl s
35MSPS (Max. conversion speed)
® Non linear error ‘ | .
less than +1/2LSB o5 %01 i
® Low glitch 122015 3
® TTL compatible input
® +5V single power supply or 5V split power DiP-24P-01
supply
® Low power consumption
+5V single power supply 200 mW (Typ.)
=+5V split power supply 400 mW (Typ.)
Function
8-bit 35 MHz D/A converter
Structure
Bipolar silicon monolithic IC
Absolute Maximum Ratings (Ta = 25°C)
® Supply voltage Vcc-DGND1 . Oto6 Y
VEE—AGND1,2 -6t 0 v
DGND2-DGND1 Oto6 v
® Digital input voltage '/l DGND1-0.3 to Vcc+0.3 v
VLK DGND1—-0.3 to Vcc+0.3 v
® |nput voltage (VSET pin) VSET VEE—0.3 to VEE+2.7 \
® Output current (VREF pin) IREF —-5t00 mA
® Operating temperature Topr —20to +75 °C
® Storage temperature Tstg —55to +150 °C
® Allowable power dissipation PD 1.27 w
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CXA1106P

SONY.

Recommended Operating Conditions
Single power supply

Item Symbol Min. Typ. Max. Unit
Vcce, DGND2
AGND1, AGND2 475 5.00 5.25 Y
Supply voltage DGND2—-AGND1
DGND2 — AGND2 —02 0 02 v
AGND1—AGND2 —-01 (V] 0.1 v
Digital H level VIH, VCLKH 20 vCC v
input
voltage L level Vi, Veuk DGND1 1.0 \%
VSET input voltage VSET 0.70 0.84 1.0 \'
VREF pin current IREF -30 -04 mA
Tew1 10 ns
Clock pulse duration®
Tewo 10 ns
*Note) See Fig. 6. Timing chart
Split power supply
Item Symbol Min. Typ. Max. Unit
Vcce 475 5.00 5.25 \"
VEE -55 5.00 —-475 v
Supply voltage DGND2— AGND1
DGND2—AGND2 -02 ° -02 v
AGND1—AGND2 -0.1 0 0.1 v
Digital H level VIH, VCLKH 20 Vce \"
input
voltage L level Vi, Veike DGND1 : 1.0 \")
VSET input voltage VSET -430 —-4.16 -4.00 v
VREF pin current IREF -30 -04 mA
Tewi 10 ns
Clock pulse width
Tewo 10 ns




cxat106? SONY.

Block Diagram

D-GND2 @ @ .

Aout

"
4
—1
——9

- Clock
referenc
buffer — 4+ voltage

{ o, - ] N = / 4
(MsB) P g M 3 / Aan Analog output
De (12) 2| § £ £
AN — i |8 B
J g g ‘% R 2R
Digital data input < 0+ (16) 5 £ E e
Ds (17 H # = 1 5§ W L { :) AGND2
£ [ x 6 (8] R 2R :
- (9 g N
Di W -
Do @_____ 1 AGND1
\_(LSB) Internal

® @ O

CLK DGND1 VSET VREF

Pin Configuration (Top View)

VREF o @ VSET
AGND1 (2) (23) vee
AGND2 (3) (22) N

Aout o @ NC
DGND2 (5) (20) DotsB)

Vce e ’ D1
DGND1 (7) (i8) D2
ne (8) (i7) os

ck (9) (i6) 0.

D7 (MSB) (10) (19) os
ne (11) (14) NC
Ds(12) (13) ne
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CXA1106P SONY.

Pin Description

No. Symbol Equivalent circuit Description
AGND1 (2 )}—

1 VREF Internal reference voltage output pin 1.2 V (Typ.)
An external pull down resistance is necessary.
For reference see Notes on Application 1 on
page 15.

VEE @ T

2 AGND1 Set to Analog Vcc for single power supply and
to Analog GND for split power supply. Connect
to AGND2 and use.

3 AGND2 Connect to AGND1

AcND2 (3)
Ro
4 Aout 0 Analog output pin
vee (23
5 DGND Set to Digital Vcc for single power supply and
2 to Digital GND for split power supply.

6 Vce Digital Vcc

7 DGND1 Digital GND

8 NC Non-connection
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SONY.

CXA1106P
No. Symbol Equivalent circuit Description
Vee e
9 CLK Clock input pin
®
oGND1 (7)
vee (6)
10,12, D7, Ds, Digital input pin
15 to Ds to Do 10,12 D1 to MSB, Ds to LSB
20 151020
@
DGND1 @
11,13, NC Non-connection
14
21,22 NC cg: connection pin. But connect to AGND or
23 VEE Set to Analog GND for single power supply and
to VEE for split power supply.
AGND1
24 VSET Bias input pin
Normally set VSET — VEE to 0.84V. For reference
see Notes on Application 1.
VEE

See the Application Circuit for reference.
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CXA1106P SONY.

Electrical Characteristics (Ta = 25°C)

Single power supply Vcc = DGND2 = AGND1 = AGND2 = 5V, DGND1 = VEE = 0O, VSET = 0.84V

ltem Symbol Test condition Min. Typ. | Max. Unit

Resolution n 8 bit

Maximum conversion speed fmax RL>10k 2, CL<20pF 35 MSPS

Linearity error EL -05 +0.5 LSB

RL > 10KQ

Differential linear error ED -0.5 +0.5 LSB

Full scale output voltage VFS RL>10KQ 0.9 1.0 11 \'

Offset voltage* Vos RL>10KQ (o] 4 10 mV

Output resistance Ro 290 350 410 Q

RL>10KQ

Power supply current Icc IReF = —400pA 32 40 48 mA

Digital H level IH (o] 5 nA

input

current L level e -400 0] nA

VSET input current ISET -3 (o] nA

Internal reference output _

voltage VREF IREF = —400uA 117 | 1.25] 1.33 \

Accuracy output voltage range Voc RL>10KQ 0.5 10 15 \")

Set up time ts 10 ns

Hold time th 2 ns

Propagation delay time tpD RL>10KQ 1 ns

RL>10KQ
Glitch energy GE fcik= 1 MHz 30 pV-s
Digital lamp output

*Note) Vos = AGND2-V255 (V255 is the output voltage when full input is at high level)
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Split power supply
Vcc = 5V,DGND1 = DGND2 = AGND1 = AGND2 = 0, VEE = —5V, VSET — VEE = 0.84V
item Symbol Test condition Min. Typ. | Max. Unit
Resolution n 8 bit
Maximum conversion speed fmax RL>10k (2, CL<20pF 35 MSPS
Linearity error EL —-05 +05 LSB
RL > 10K
Differential linear error ED -05 +0.5 LSB
Full scale output voltage VFS RL>10K () 0.9 10 1.1 \"
Offset voltage Vos RL>10K 0 4 10 mV
Output resistance Ro 290 350 | 410 Q
lcc 24 30 36 mA
RL>10KQ
Power supply current . IREF = — 400uA
40 50 60 mA
Digital H level IH (o} 5 uA
input
current L level L —400 0 uA
VSET input current ISET -3 0 uA
Internal reference output _
voltage VREF IREF = —400uA —3.83| -3.75| -3.67 v
Accuracy output voltage range Voc RL>10KQ 0.5 10 15 \"
Set up time ts 10 ns
Hold time th 2 ns
Propagation delay time trD RL>10KQ 1 ns
RL>10KQ
Glitch energy GE fcik= 1 MHz 30 pV-s

Digital lamp output
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CXA1106P SONY:

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

Input code Output voltage (Single supply)| Output voltage (split supply)
MSB LSB
1 1 1 1 1 1 1 1 Vcc —-ov
1 (0] [0] (0] (o] (] (o] 0 vcc —-0.5V —-0.5V
0 (0] (0] 0] 0] 0] 0 (] Vce —-1.0V -1.0v
Table 1

Test Circuits for Electrical Characteristics
Test circuits for DC characteristics

—

—o msB) D7] 7 | | VReF
De VSET

o 12 24 3K
> 047

Ds vee T o

!

2 AGND1 m
AGND2
0
o (LSB) Do 20 3
—O Vvce
6 ;
DGND1
AouTt
% » DGND2 I °
CLK sl 9 5
TTLlevel CLK 0—7
CXA1106P
—— o ”[”
Single power supply  Split power supply D Vcc AVcc DGND AGND VEee
Fig. 1
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Test circuits for maximum conversion speed

D A VREF
(MSB) D; 10 1
VSET L
8-bit ) s 12 24 =5 3K
counter > 15 kL @?
(TTL , 23 | VEE °
Latch
output) , | AGND: O
Lse) , Dolo 5 |AGND2 | R
Vcce : l
6 oj
) Digital lamp
DGND1 7 waveform
occurrence .
Oscilloscope
4 jAouT Rin = 1MQ
D Cin = 10pF
CLK 9 5 DGND2 BW = 20MHz
CXA1106P I I 2)
CLK
35 MHz
TTL level
Square waveform
DATA-———--f —————— ——
Timing between CLK and Data
-—o/’_ o
o b & m v i
Single power supply Split power supply D Vcc AVcc DGND AGND VEe

Fig. 2
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SONY.
Test circuits for set up time, hold time
(MSB) 07l o |VRe
Dé
. > 12 VSET

8-bit 24

counter Ds 15 0‘47’2 3K I i

(TTL 23 | VEE [ o

Latch 3

output) 2 AGND1 | ]

(LSB) AGND2 '—ﬁ
_ VDo 20 3 ,
cc 6 0—;
Digital lamp
DGND1 waveform occurrence
7
Pulse 4 Aout / Oscilloscope
generator Rin = 1MQ
1 MHz TTL in = 20pF
C DGND2 Cin p

f ~CLK 9 ——_l | E) BW = 5MHz
Delay CXA1106P 0'—3
controlling
Pulse
generator FET probe Oscilloscope
1 MHz TTL Rin = 500

Cin = 10pF
FET probe |IBW = 200MHz

o o~—
o T b e by i
Single power supply  Split power supply D Vcc AVcc DGND AGND Vee

Fig. 3
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Test circuits for glitch energy

Single power supply  Split power supply

Fig. 4

MSB D7
(MSB) o > 10
8-bit 12
counter > 15
(TTL
Latch
output) |
LSB] Do
(LSB) - 20 :
Digital lamp
DGND1 7 waveform
occurrence Oscilloscope
4 Rin = TMQ
Cin = 10pF
, ck,lg DGND2 BW = ShHz
[ CXA1106P l E
CLK o——;
1 MHz
TTL level
Square waveform
Timing between CLK and Data
o o -

D Vcc Avcc DGND AGND VEe
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Test circuits for propagation delay time

D7 7
> 10 1] VREF
6
12 VSET
: 23!VEE T =
1/2 Divider o 2[AGND1
0120 AGND2
vce 3
6
DGND: |,
ND2
5|28 _
CLK 9 a AouT
CXA1106P
CLK FET probe  }-+
10 MHz
TTL level

Square waveform

=]l FET probe I—O'

Oscilloscope
Rin = 500
Cin = 10pF
BW = 200MHz

Timing between CLK and Data

*—

—o—

Single power supply  Split power supply

——

o—

Ld byt

D Vcc AVcc DGND AGND VEE
Fig. 5
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CXA1106P

Operation

Timing chart

<+—Vth = 1.6V

<+—Vth = 1.5V

<
[
<
[a]

— —— — ———100%

-~ — — ——50%
0%

Fig. 6
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Application Circuits

(Single power supply)
8-bit
Digital
ingn Ds
TTL Da CLK (TTL)

CXA1106P

e —O

D/Aout

(Split power supply)

8-bit

Digital

ingn Ds

1TV Da CLK (TTL)

D3
D2
D1
Do (LSB)

CXA1106P

e —O

D/Aout

. Lé byl

D Vcc AVcc DGND AGND Vee
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Notes on Application

1. Setting of VSET Pin (Pin 24)

The full-scale voltage of the D/A output is determined by VSET input voltage. As about (1.2V - VEE)
DC voltage is generated at VREF pin (Pin 1) by connecting an external resistor from VREF pin to VEE pin
(Pin 23), divide this voltage using resistors and apply it to VSET pin as Fig. 7.

(Example of usage)

Single power supply

Dual power supply I AGND
VE

E

Fig. 7
The full-scale volitage of the D/A output can be determined from the following equation.
VFS = 1.2 (VSET — Veg) (RL > 10KQ, 0.4V < VseT < 1.2V)

Select an external resistor R (Connected to VREF pin) so that IREF (current of an external resistor) is
within the value indicated as the Recommended Operational Conditions (—3 mA < IREF < —0.4 mA).

2. Phase relation between Data and Clock

To make the best use of the inherent characteristics of this D/A converter the phase relation between
the data and clock applied from the exterior, should be properly set.

Set up time (ts) and Hold time (th) should be as indicated in the Electrical characteristics. For ts and th
refer to the Timing chart in Diagram-6.

Also, set the clock pulse duration according to the Recommended Operating Conditions.

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

RL > 10KQ
CL < 20pF

4. Noise reduction

Refer to the following notes in order to minimize noise contamination that occurs from outside the IC
and penatrates D/A output.
® The power supply line and ground line should be made as wide as possible when fixed to the print-
ed circuit board. Analog and Digital circuits should be separated.
® Connected a bypass capacitor between each of
Dvcce (Pin 6) and DGND1 (Pin 7),
AGND1.2 (Pins 2, 3) and VEE (Pin 23),
VSET (Pin 24) and VEE (Pin 23),
respectively.
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Full-scale output voltage VFs and VSET Full-scale output voltage VFS and VSET-VEE
(Single power supply) (Split power supply)
[
J - { ] ! RL > 10k I l [ I [ RL > 10k 2
Ta = 25°C Ta = 25°C
2.0} Vcc = DGND2 = AGND: / 20} Voc =5V /
= AGND2 = 5V "4 DGND1 = DGND2 "4
. DGND1 = Vee = 0 ,/ | = AGND1 = AGND2 = 0 ,Z
Vee = — 5V
/ EE » /
= / = /)
o 4 RL = 3300 @ r RL = 330Q
>0 / i > 1.0 / : >
/ " / -
_” l/
1 L~
o 1.0 20 o 10 20
VSET [V] VSET — VEE [V]
Full-scale output voltage VFs temperature Full-scale output voltage VFs temperature
characteristics  (Single power supply) - characteristics (Split power supply)
__lo2 1.02
o o
o
S S
P 1.00 | ; 1.00
g ~ £ ™~
~ B
£oss ™ > 0.98 ™
> VseT = 0.84V e VSET-VEE = 0.84V
© IReF = — 400uA 4 © IRer = —400uA
L Vce = DGND2 = AGND1 [ Vce = 5V
0.96 = AGND2 = 6V | 096 DGND1 = DGND2 = AGND1
DGND1 = Vee =0 . = AGND2 =0
RL 2 10kQ Ve = — BV
RL > 10kQ
L1 I W T S
~20 ° 20 40 60 80 -20 o 20 40 0 80
Ta- Ambient temperature [°C] Ta-Ambient temperature [°C]
Output offset voltage VoS temperature Output offset voltage VOs temperature
characteristics  (Single power supply) characteristics  (Split power supply)
3.0 3.0
2.5 == 28 ‘/"
: o’ ’ //
T —
— 2.0—" — 2.0 po
> o] >
£ £
8 v 080V 8 VseT-Vee = 0.84V
.5 SET = 0. 1 .5 = ~400, .
> e = —d00uA > i
cc = DGND2 = 1 = DGND2 = AGND1]
= AGND2 = 5V DGNO! AGND2 = 0 !
1o DGND1 = Vet = O 1.0 Vee = — 5V 7
AL Z 10kQ R > 10kQ
1 1 1 1
-20 o 20 0 &0 80 -20 ° 20 40 € ©
Ta-Ambient temperature [°C] Ta-Ambient temperature [°C]
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Internal reference voltage VREF temperature

characteristics (Single power supply)
IReF = —400uA
1.260 Vcc = DGND2 = AGND1
= AGND2 = 5V
DGND1 = Vee =0
S 1250
w
&
> 1 —
1,240
1.230
-20 o 20 40 60 80

Ta-Ambient temperature [°C]

Threshold voitage Vth of digital input temperature
characteristics (Single power supply)

R
Vcc = DGND2 = AGND1
= AGND2 = 5V e
DGND1 = Vee =0
2.0
2
£
> —
—
T~
1.5 \
-20 o 20 40 60 80

Ta- Ambient temperature [°C]

Output offset voltage VOs to Supply voltage
(Single power supply)

Vos [mV]

Ta = 25°C

VseT = 0.84V -
Vcec = DGND2 = AGND1

1 = AGND2 R
DGND1 = Vee =0

RL 2> 10kQ g

I

45 5.0 55
Vce (V]

Internal reference voltage VREF temperature

characteristics (Split power supply)
IReF = —400uA
1.260 Vce = 6V ]
DGND1 = DGND2 = AGND1
= AGND2 = 0 ]
VEE = —5V
E 1.250
£
> \\
1240 ~
1.230
-20 o 20 40 60 80

Ta-Ambient temperature [°C]

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

IHEEEE
Vce = 5V
DGND1 = DGND2 = AGND1
= AGND2 =0
2.0 VEE = —5V -]
2
£
> P~
]
1.5
I~
-20 [ 20 40 60 80

Ta-Ambient temperature [°C]

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

1.050
. 1.000
2
[
s
> 0.9%0
Ta = 25°C
VseT = 0.84V 1
Vcc = DGND2 = AGND1
0.900] = AGND2 4
DGND1 = Vee =0
RL 2 10kQ 4
0.850 l I | I L
45 50 EX)
Vee V]
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Internal reference voltage VREF to supply voltage
(Single power supply)
Ta=25°C
1260 IRer = —400uA -
Vce = DGND2 = AGND1
= AGND2 .
DGND1 = Vee =0
1250
2
i
£ 1240
1230
45 50 55

Vce [V]
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SONY CXA1146

8bit 160MHz Triple VIDEO DAC

® 160 MHz update rate

e 8bit RGB

® Sync., Blank and Overlay

® 250/37.59 Load

® |(+),1(—) outputs

® RS-343A Compatible Outputs

® ECL100K and 10K Compatible Inputs

e —5.5 to —4.2 Volt Power Supply

® Pin Compatible with TDC1318 and Bt109

Ava'\\ab‘e 20

Absolute Maximum Ratings Ta == 25°C
Unit
VEE —7 to +0.5 \
Input voltage, Digital VEE to +0.5 \Y
Input voltage, Reference VEE to +0.5 v
Output current, I(+) I(—) 50 mA
Storage temperature —60 to + 150 °c

Operating Conditions

Symbol Min Typ Max Unit
VEE Supply Voltage N —4.2 —5.2 —5.5 \%
tpw1 CLK pulse width High ‘ 3.0 ns
tpwO CLK pulse width Low 3.0 ns

ts Set up time 1.5 ns
th Hold time 0 ns
ViL Input voltage Logic Low —1.49 \%
VIH Input voltage Logic High —1.05 \Y
IREF Reference current

Ta Ambient temperature —55 125 °C
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Electrical Characteristics Ta = 25°
Symbol Min Typ Max Unit
IEE Supply current —200 mA
Vocp Compliance voltage Output (+) —1.1 1.5 \%
Vocn Compliance voltage Output (—) —1.1 1.5 Y
Ro Equiv. output resistance
Co Equiv. output capacitance
lop Max output current Output (+) —44 mA
lon Max output current Output (—) —44 mA
L Input current Logic Low
IiH Input current Logic High
Fs Max conversion rate 160 MHz
td CLK to output delay
tset Current settling time
tr Rise time Current 2.0 ns
ELI Linearity error Integral +1/2 LSB
ELD Linearity error Differential +1/2 LSB
IOF Output offset current
EG Absolute gain error
TCG Gain error Tempco.
BWR Reference BW MHz
DP Differential phase 4XNTSC 1.0 degree
DG Differential gain 4XNTSC 2.0 %
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CXA1146/CXA 1156

vaao) [ VAA(1)
FS ADJUST [’ B0
comp [ B1
BLANK [ B2
OVERLAY [ B3
o8 [J° B4
ioB% [ B5S
Ior [JF B6
IorR« [ B7
06 [ RO
oG [ R1
syne [ R2
cLock [ R3
67 [J R4
Ge [ RS
Gs [ R6
Gs [ R7
G3 [ GO
G2 [ G1
AGND []72¢ AGND
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SONY CXA1156

8bit 300MHz Triple VIDEO DAC

® 300 MHz update rate

® 8bit RGB

® Sync., Blank and Overlay

® 25()/37.5Q Load

® |(+),I{—) outputs

® RS-343A Compatible Outputs

® ECL100K and 10K Compatible Inputs

® —5.5 to —4.2 Volt Power Supply

® Pin Compatible with TDC1318 and Bt109

Absolute Maximum Ratings

Unit
VEE —7to +0.5 \
Input voltage, Digital VEE to +0.5 \Y
Input voltage, Reference VEE to +0.5 \Y
Output current, I{(+) I(—) 50 mA
Storage temperature —60 to +150 °C
Operating Conditions ‘

Symbol Min Typ Max Unit
VEE Supply Voltage —4.2 —5.2 —5.5 \Y
tpw 1 CLK pulse width High 1.5 ns
tpwO CLK pulse width Low 1.5 ns

ts Set up time 1 ns
th Hold time 0 ns
VIL Input voltage Logic Low —1.49 \%
VIH Input voltage Logic High —1.05 \
IREF Reference current

Ta Ambient temperature —55 125 °C
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Electrical Characteristics Ta = 25°
Symbol Min Typ Max Unit
|IEE Supply current —300 mA
Vocp Compliance voltage Output (+) -1.1 1.5 \Y
Vocn Compliance voltage Output (—) —1.1 1.5 \
Ro Equiv. output resistance
Co Equiv. output capécitance
lop Max output current Output (+) —44 mA
lon Max output current Output (—) —44 mA
liL Input current Logic Low
IIH Input current Logic High
Fs Max conversion rate 300 MHz
td CLK to output delay
tset Current settling time
tr Rise time Current 1.0 ns
ELI Linearity error Integral +1/2 LSB
ELD Linearity error Differential +1/2 LSB
[0]3 Output offset current
EG Absolute gain error
TCG Gain error Tempco.
BWR Reference BW MHz
DP Differential phase 4XNTSC 1.0 degree
DG Differential gain 4XNTSC 2.0 %
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CXA1146/CXA1156

vaao) [ VAA(1)
FS ADJUST [ BO
comp [ B1
BLANK [ B2
OVERLAY [: B3
o8 [ B4
oBx [ BS
or [ B6
IoRx [ 87
106 [ RO
oGx [ R1
syne [ R2
clock [ R3
67 [ R4
Ge [ 5
6s [ R6
G4 [ R7
G3 [ GO
G2 [ G

AGND  [:2€ AGND
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8bit 500MHz Single VIDEO DAC

® 500 MHz update rate

® 8bit Multiplexed Inputs

® Sync., Blank, Ref. White and Bright
e 25(/37.5Q Load

e |(+),I(—) output

® RS-343A Compatible Output

® ECL100K and 10K Compatible Inputs
e —5.5 to —4.2 Volt Power Supply
Absolute Maximum Ratings

Unit
VEE —7 to +0.5 Y
Input voltage, Digital VEE to +0.5 Y
Input voltage, Reference VEE to +0.5 Y
Output current, I(+) I(—) 50 mA
Storage temperature —60 to +150 °c
Operating Conditions
Symbol Min Typ Max Unit
VEE Supply Voltage —4.2 —5.2 —b5.5 \"
tpw1 CLK pulse width High 1.0 ns
tpwO CLK pulse width Low 1.0 ns
ts Set up time 0.8 ns
th Hold time 0 ns
VIL Input voltage Logic Low —1.49 \%
VIH Input voltage Logic High —1.05
IREF Reference current
Ta Ambient temperature —55 125 °C
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Electrical Characteristics ' Ta = 25°
Symbol Min Typ Max Unit
IEE Supply current —180 mA
Vocp Compliance voltage Output (+) —1.1 1.5 \
Vocn Compliance voltage Output (—) —1.1 1.5 \Y
Ro Equiv. output resistance
Co Equiv. output capacitance
lop Max output current Output (+) —44 mA
lon Max output current Output (—) —44 mA
lIL Input current Logic Low
IIH Input current Logic High
Fs Max conversion rate 500 MHz
td CLK to output delay
tset Current settling time
tr Rise time Current 0.5 ns
ELI Linearity error Integral +1/2 LSB
ELD Linearity error Differential +1/2 LSB
I0F Output offset current
EG Absolute gain error
TCG Gain error Tempco.
BWR Reference BW MHz
DP Differential phase 4XNTSC 1.0 degree
DG Differential gain 4XNTSC 2.0 %
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FS ADJUST
30¢ VrefOUT
29C¢ Vref IN

Ll
>
<
)
()

38C AVEE
31 COMP
36 AVEE
lout
AGND
lout
32C AGND

el SONY

FHI3_ CXA1236

O W < QOO MM NN
< oo 2Z22 2 }]<adan
OODGLDDLODLO‘DDOOO
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SONY. BX-1300

8 bit 20 MHz A/D Converter Module

Description Package Outline

BX-1300 is an 8-bit A/D converter Module for
video signal processing, in which CX20052A
(8-bit serial-parallel type high-speed A/D converter
IC) and necessary peripheral circuits are com-
bined. It can be operated only by connecting a
clock pulse circuit and the power supply.

Its digital output is 8-bit parallel output at TTL
level.

Features

e Offset adjustment available. Built-in buffer
amplifier

e Clock input and digital output at TTL level

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

Structure

Hybrid IC

Functions

e Resolution 8 bit+1/2 LSB
e Maximum conversion rate 20 MHz (MIN)
e Analog input level 1 Vp-p

e Digital output ievel TTL level

Absolute Maximum Ratings (Ta = 25°C)

e Supply voltage vce +5.5 v
VEE -55 \

o Operating temperature Topr —10to +65 °C

e Storage temperature Tstg —20to +80 °C

Recommended Operating Conditions

e Supply voltage vce +5.0 £0.25 \
VEE —5.0+0.25 \'

o Clock input voltage VCLK at TTL level

¢ Input signal voltage VIN 1 Vp-p

o Reference voltage VREF -2 Vv

- 285 -



BX-1300

SONY.

Block Diagram

AVee (1) DVee
Voff check (2) D1
Vref check (3) - D2
vin (@) g N o E < - x D3
voif R & - g 2ALOUT E % E 5 D4
= < c Z D5
AGND (7) z 3 - S 2 = D6
5 Vref S Mo
Vref Ry ([2) 51 : D7
Vref R: (3) D8
Vref Ry (4) DGND
AVee (5 2 CLK
DVee
Pin Description
No. Symbol Description No. Symbol Description
1 Avcc Analog +5V 16 DVEee Digital —5 V
2 Voff check Offset check pin 17 CLK Clock input (TTL level)
3 Vref check Reference voltage check pin 21 DGND Digital GND
4 VIN Signal input pin 22 D8 (LSB) N
5 Voff R Off§et VR pin (2k Q) 23 D7
24 D6
25 D5
7 AGND Analog GND 26 D4 Digital output (TTL)
12 | VrefRi (i2) 27 | D3
13 R2 C‘;“;’;""e (——S 500 | 28 | D2
14 R3 (0 29 | D1(VsB)
15 AVEE Analog —5V 30 DVce Digital +5V
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BX-1300 SONY.

Electrical Characteristics Ta = 25°C, Vcc = 5V, VEE = -5 V
Item Symbol Min. Typ. Max. Unit
Linearity error1) LE +1/2 LSB
Differential gain2) DG 1.0 %
Differential phase3) DP 05 %
Maximum conversion rate FCLK MAX 20 MHz
Minimum conversion rate FCLK MIN 5 MHz
Icc 105 140 175 mA
Current consumption
IEE 240 300 350 mA
Analog input impedance RIN 713 75 78.8 Q
Clock input impedance RCLK 25 kQ
Variable range of input offset”) VIN -13 0.8 \%
Digital output voltage VoD: at TTL level
Measurement conditions
1) VIN: —0.3to +0.7 Vramp  f: 1 kHz CLK: 20 MHz
2), 3) VIN: NTSC 40IRE mode ramp CLK: 20 MHz

*) Input amplitude 1 Vp-p max. See Fig. 1.

. ¥ 0.8V
|
t
vx l_\'])-p MAX
! -1.3V

Fig. 1 Variable Range of Input Offset
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Timing Chart

CLK IN ’ )

Sample
" \\7\

High : Data Output

Tey

Tc

DATA
N—1

DATA
N+1

DATA DATA DATA
Low : Data Output ‘>—< N—1 )_( N >—-<;]
Item Symbol Min. Typ. Max. Unit
TCH 22 25 100 ns
Clock input
TCL 22 25 - ns
TG - 40 48 ns
Data delay
70 - 3 4 ns

Note)

Set clock duty at the optimum point as long as the above conditions are satisfied.
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Measuring Circuit

HA2540
BX-1300
—0.3 0 +0.7V = LLEY
ramp -
f=1kHz 3
Vin w
4
10 v
t
5 . ou
1LSB50mV
+12V
20k
L AW——2 5k
- 12V
2k
04— AN
§ WY
+12V
T4L.S04 1k
CLK(TTL Level)
20MHz § "I
$ : Digital GND —}_2;'/356
TP1 : Voffset —2 to OV
’LZ Analog GND TP2: Vreference —2V

00€L-X8

C*ANOS
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Equipment Circuit

@—I————AVcc
+l ci6
3.3u
@ } ! i
Loy

3.3u : (1

@) voff Check (210 OV)
o

14 DVEeE —— 1.5kQ

DVee .——I—{ :)
DVee

C20 3.4
[)VEE‘J——.
3 ®
DVee

~
=
2
=

AVEee
AVcce 19 10 vi
E C12
20) 9 @
® ic2 8 L ®
AV
= R820¢ T A/D CONV. @
5
G AVEgg @
23 6
Cl13
DVee ) 5 @
2 D Rz 2]
DVee a—— 1.5k
R2 26 3 W
10k C14;; RI18 L(:)
2 2 M
(TTL) 1.5k __@
_T_ 28 1
E. ;L;,C‘ DVee
R6 3k (LSB)
AVee
®-
R7 1.2 . J)
AVEe o=Cc22
@ Vref Check
(=2v)

mr  Analog GND

L @ Digital GND

No marked C: 0.1uF

IC1 : CXA1008P

IC2 : CX20052A

IC3, IC4 : HD10125

Cl16, Cl17, C18, C19: tantalum condenser 3.3uF, 16V
Other C: Y5V characteristics, 3% 0.1uF, 25V

R : All chip resistor

(ILL) wd o e

00€ L -X8
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BX-1300 SONY.

Adjusting Method
(1) Voff check : Terminal for checking offset voltage.
Adjust the variable resistor connected to the Voff R terminal so that Sample Hold output falls within
the input voltage range (0 to —2 V) of the A/D converter.

(2) Vref check : Terminal for adjusting reference voltage of A/D converter.
Adjust the reference variable resistor (500 (2) so that the reference voltage (Vref check) of the A/D
converter becomes —2 V.

Output Data Format
Input to the A/D converter (output from the Sample Hold) is quantized into an 8-bit format within the
range of reference voltage (GND to Vref check).

Step A/D input signal voltage (Voff check) Digital Output code
MSB [.SB
over 0. 0000V Ttrtri1r11t
000 0. 0000V [ R O O O O O
127 -0. 9961V 10000000
129 -1. 0039V 01111111
255 -2, 0000V 00000000
under -2, 0000V 00000000

Notes on Applications

(1) Output data is regulated by the trailing edge of the CLK input. Adjust latch timing referring to the
timing chart.

(2) Sufficient accuracy may not be achieved for output waveform if fluctuation above 0.6 V occurs in
analog input (VIN) during one sample period.
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BX-1300 SONY.

Package Outline

3
o
(BOTTOM VIEW) o
415 16
414 17 ¢
+ 13 g
4+ 12 ‘tl
21 <L— : 1)
224 ®| o
23 ¢ W H
“+ 7 244 F <
251+ x| ¢
45 26 ¢+
44 7| @
43 284 |
42 294
47 30
=+0.3]
(2.46) 66.04+0.3 25
@ |
o
71+£05 b
©
~
2
. =
Square pin 0.3 X0.5 o
o~
/ Spacer ¢2.0 »
/
| K
I
ﬂyﬂ
(2] -
Unit: mm
Note 1)
Recommended hold diameter for board mounting is $1.
Note 2)

Pins 1,15, 16 and 30 come with spacers, and others are
square pins only.

(TOP VIEW)

Pattern Layout - —————" ool
lo ol
Ie ol
e 2
lo ol
I ol
| o |
lo |
[ ol
e __lk
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3) Evaluation Printed Circuit Boards

Type
CX2001 7 PCB
CX20018 PCB

CX20052A pcB- 3A/3B
CX20116/U

CX23060 PcB |
CXA1016P/T<"HK} §
CXA1056P /K /UK

CXA1066K /UK } PCB |
K/AUKS ™2

CXA1076K PCB ’;
CXA1176K PcB |

FCX20220A-1/2

Funcnon Page
| CX20017 Evaluation Board 205 |
75)220?% Evaluation Board - 299 o
8bit 20/15MHz A/D Converter Evaluation Board 310 |
8bit 100MHz A/D Evaluation Board 316 N
CX23060 Bvaluation Board | az4
8bit 50MHz/3OMH;A/D Evalilatlon Board 331
8bit 200/300MHz A/D Evaluation Board 340
]IE(\)lglltl/élgt?(;:l 2B()é:14rl(-jlz ‘Sub-ranging A/D Converter 248
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SONY CX20017PCB

CX20017 Evaluation Board

Description 3. Power supplies
CX20017PCB is the evaluation board for — =15V (+15V — 100mA,
CX20017, Dual 16 bit, 44 kHz, Multiplexed D/A. —15V — 200mA)

This board consists of CX20017, a pair of Sample

Hold Amplifiers (Deglitchers), an Analog switch, a 2) The interface connectors

pair of LPF, and a pair of output drive Amps. AMP, Inc MTA-100 Closed End Housings
— 6 Pin Connector
— 3 Pin Connector

1) This PCB requires the following Input signals — 2 Pin Connector (X 2)
and power supplies
1. The digital control signals 3) The output from the PCB
—BCLK TTL input 1. L.OUTPUT
— WCLK TTL input 2. R.OUTPUT
— LRCK TTL input
2. Data input 4) CX20017PCB Block Diagram
— DATA TTL input
t
=2
T L.OUTPUT

LATCH (1.4MH2) o— LPF

LRCK (44.1kHz) ©O-
WCLK (88.2kHz) ©-
BCLK (1.4MHz) O
DATA

o—
GND OT CX20017

1,

R.OUTPUT
LPF h--D—o

I.SET
+15V O | o 45V
15V © -~ 5V
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L1 1uH
C118pF
X'tal
35 to 40MHz
47p 390p 18K 47K
- ’ 1DVEE DGND 28 - " A
vl granaLt ~ -
47p I'- +— 2SUB CIN 27 L 15p O “g»m( LPF
7K
3 CIN 26 PR a7 L.GAIN Leh
1000p 470 1/2LF353 = o OUTPUT
2 .
+5V avce couT 25 (1 b, Leias & 50K . TFase ,I,
5 DC BIAS 24 Wy L——‘ REERS
T DCL 2 T 27K i 30K ,# 1 2r 4 1 6 78 ;; 2 LFSSVSCC VEE
6 LATCH 3 ] ) i ATubdpid 47
1 -15v 14053 .
44.1kHz 7 LRCK 8 AGND 22 pl 47K 28K 152 — g M?awn g sy
161514
58.2kHz 8 WCLK 8 DGND 21 R G 5 30K 3?:),, sy
1.4MHz 9WCLK  ~ AVEE 20 r—;) ”L T }— P P
— o
DATA 10 DIN 19| F47u 4.7K '1f=>i)Dp RBIASA 50K .k pokomn WA  |VEE
GND”L 11 LACKOUT 10UTL 18 N iek E 47K NRGAIN LF356
—r12¢cc I0UTR 17 M \ e
s p Im—* ouTPUT
fam 13 DGND 1.SET 16— T/2 LFasa Coirass ”I
$— 14 DVEE DCR 15
<+
T+
” ATe ISET 2 50K 1.8K 4.7K
30K
+15V -5V +Hsv +5V —5V
+15v

T {7sLos | T +5V

* Polystylen capacitor is recommended to use.

** The one manufactured by Murate Mfg.,
100 1/2W x 2‘5" AFL89WB 20000C3.

Fig. 1 CX20017PCB Schematic Diagram

92dL1002XD
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Unit: mm

o
A%

—-15V
GND
+15V

SUPPLY

LF3sel O @ LF356
out ouT
Lch Rch
L ] L il

L.GAIN R.GAIN
| LF353|

o8, b

28K152

40538

LBIAS @

CX20017

o
D

137

147

T

95

105

Fig. 2 CX20017PCB Check Points
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1. CX20017 Adjustment

Fig. 2 shows the adjustment points (A, B, C). Point
A is the drain of the FET (2SK152). Points B and C
are the Lch and Rch Outputs respectively. LRCK is
the same signal as WCLK in A/D Converter. When
the maximum Input (10 Vp-p) is supplied to A/D, a
max. digital input data (01 — 1 to 10 — 0) is
supplied to D/A data input (10 pin of CX20017). We
will adjust both outputs to 10 Vp-p. The following
are the adjustment procedures:

1) I SET
Check point A. Adjust the variable resistor . SET
to get the 6 Vp-p output level. (See Fig. 3).

2) L.BIAS and L. GAIN

Check point B. Turn the input level to O Vrms and
adjust the variable resistor L.BIAS to get the O level
output offset.

Supply the max. input 10 Vp-p to A/D and adjust
the output level to 10 Vp-p with L.GAIN variable
resistor.

3) R.BIAS and R.GAIN19c

Change the check point to point C, and repeat ad-
justments with R.BIAS and R.GAIN variable
resistors.

) —
>

1

Wi

-
6Vp-p

ov

Fig. 3 The Waveform at Point A
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SONY.
CX20018 Evaluation Board

CX20018PCB

Description

CX20018PCB is an evaluation board for
CX20018, Dual 16 bit, 44 kHz, Multiplexed A/D.
This board consists of CX20018, a pair of Sample
Hold Amplifiers, 84.6 MHz MCLK Oscillator Circuit,
and =5V Voltage Regulators.

1) This PCB requires the following Input signals
and power supplies

1. The digital control signals

— BCLK TTL input
- CC TTL input
2. Analog Inputs
—Vin1,Vin2 10 Vp-p max.
3. Power supplies
— 15V (+15V — 100mA,

—15V — 200mA)

The interface connector for the PCB is recom-
mended to use 22 positions edge connector, sup-
plied by AMP, Inc or the other vendors.

2) The output from the PCB

1. DATA OUT TTL output
2. ftMCLK/n

- 299 -
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. CX20018PCB Schematic Diagram

1ok cs <
ANy 1 R3 47
R1 l ’\34.7;1 R2 CSHI= 4.3K 5*2
VIN2 VW + 1K VR1 p—1- ] r A ————
O 10K |c1>— +'C2>‘ Cral
[ l|esk1s2at 'K
77
cgfzss\;‘ 50K
D3
® co | K — re N
R6 J - Faru 7 CSH- 4.3K RKRS)| Rio
vint Oy + 3sv 1k [€19] P —W—- K
10K Ic4 1_; ) 1Cé Vv
- + +
" O T e K ©
47u ?K
C17i 35
-15 O
TaND (O
i 08 __ .
] 28} & ©7 H’—{Tn_os})t—
‘ L2 27 ele b
€31¢32 Ca3 DY =10
3 26 G[ y
AGND (O—— S ERICED 3 50 C42 cas 35V
10K || 50K s oo 2
o 001 673 § gg Ba s ] 270nH +y, IC9
c29 8 P " 1
- 8 = 2l Lisor caa | /9Mos
9 20fes T
0.1 c30 10 194
H 18].c4w0 20K
34 ] n IC10
cC O it o AT [ C35 12 14 - & >l
0.1u 1 5113 16 VR11) 79M05 s
F{14 15 * C48 "
1K R12 i4K 10.0014f A 35V
V- 1 VRIS
pGND (OF 1 2% * See specification CX20018
VR7 ] Page 12.
Recommended Interface Circuit.
IC1to6 LF356 tmeLkN O Bit Clock () DATAOUT

CSH 1000pF

82d8100Z2XD

“ANOS




CX20018PCB SONY,

227722224 DGND
722224 DATA OUT
2z DGND
2222224 BCLK
72222224 DGND
72224 fmeukin
7222224 DGND
72224 CC
72z DGND
22777777 DGND
72222

12 722222222

18 224 AGND
14 77222222 AGND
16 Z2222ZZ] VN1
16 222z AGND
17 2222 VIN2
18 ZzzzzZZZ AGND
19 ZZZzzZZ AGND
20 zzzzzz3 —15V
21 2z AGND
22 7] +15V

BCDGJ\IO)UIAO)M—‘

-
—_

Pin Configuration for PCB
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CX20018PCB

CX20017/18 Adjustment Procedure

Fig. 1 shows the test system for CX20018PCB and

CX20017PCB.
Low distortion CX20018 CX20017 Distortion
S.G. (HP-339A) PCB PCB Meter (HP-339A)
1kHz Sine wave ' 1 T
Timi .
Gig:w'g?ator Oscilloscope

Fig. 1 Test System

1. CX20018PCB Adjustment
CX20018PCB consists of 2 S/H and A/D, and 2
channel signal can be converted to a serial digital

signal. Adjustment should be achieved for both S/H
respectively. At first adjust Vin1.

1) Check point A. (IC4 Input)
Input analog signal level at point A should be ad-
justed to 10 Vp-p. (See Fig. 2)

5V 200us

R1 A

vint O
10k O

10Vp-p N /

/(
(
N

ov

Fig. 2 Point A Waveform

2) Check either L.OUTPUT or R.OUTPUT of
CX20017PCB.

Adjust VRS and VR9 to get the maximum output by

eliminating a clipping waveform. VR5 is DC offset

adjustment volume and VR9 is Iset adjustment

3) Check point B (IC5 output) and CC. (Pin8 of
CX20018PCB)
Adjust VR4 to get the integrated waveform. (See
Fig. 3) VR4 is the adjustment volume for the settling
time of S/H.

volume.
cc I l I
Csh

Integrated
waveform

When the sinusoidal waveform is observed
at point B, magnify the range of time base.
Then, the integrated waveform will be ob-
served.

Fig. 3 Integrated Waveform
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4) Check point C. (IC6 output)

Adjust VR6 to get the waveform at point C as the 1V 10us
waveform in Fig. 4. After this adjustment, check ®

CX20017PCB output.

If the output waveform is clipped, adjust VRS to
eliminate this clipping.

0.6V

ov ] -_\

VRé \

A

—2t0-3v —V—

— \NA——
(o]

IC6

Fig. 4 Point C Waveform

5) Check the waveform at the monitor output of 7) Adjustment procedure for Vin2 and the other
the distortion meter. VR8 is the refference voltage ~S/H circuit is just the same as the procedure (1
adjustment volume. through 6)..However do not touch VR9, because
Adjust VRS to get approximately —90 dB distortion  this volume is shared for S/H1 and S/H2.

level.

6) Adjust VR4 again and get the distortion level
less than —90dB.
(See Fig. 5)

2v 200us

L.OUTPUT or
R.OUTPUT

I N NN NN NN NN N m
N e s e e S

Distortion
waveform

Fig. 5 Distortion Level (—90dB)
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CX20018PCB Block Diagram

CX20018
CSH1
t o5
SwW1 10 BCASB
A ounter
\J
LN R B
Conz —O— Register @)
Sw.
— 5| SW3 54 ac):m
Vin2 0——o”0—4
on L w2 7 LsB
Counter
2
lout1
——0
2 1
SW5
D)
J

(8)

lout2 Sw4 SW6
Timing f
1o o Circuit 4 M(Cs';/ N
cc Ve >
O— {2

20 (29

Fig. 6 () - - - Pin Number of CX20018PCB
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2. CX20017PCB Adjustment

Fig. 1 is also the measurement system for
CX20017PCB. Fig. 8 shows the adjustment points
(A, B, C). Point A is the drain of the FET (2SK152).
Points B and C are the Lch and Rch Outputs
respectively. LRCK is the same signal as CC in A/D
converter. When the maximum input (10 Vp-p) is
supplied to A/D, a maximum digital input data (01 —
1 to 10 — 0) is supplied to D/A data input (10 pin of
CX20017). We will adjust both outputs to 10 Vp-p.
The following are the adjustment procedures:

1) L SET
Check point A. Adjust the variable resistor |.SET to
get the 6Vp-p output level. (See Fig. 7.)

2) L.BIAS and L.GAIN

Check point B. Turn the input level to O Vrms and
adjust the variable resistor L.BIAS to get the O level
output offset.

Supply the maximum input 10 Vp-p to A/D and
adjust the output level to 10 Vp-p with L.GAIN
variable resistor.

AN

" evpp

“l 100mV
ov

Fig. 7 The Waveform at Point A

3) R.BIAS and R.GAIN

Change the check point to point C, and repeat ad-
justments with R.BIAS and R.GAIN variable
resistors.

Pan)
:IT

SOt
S6
21002X0

A

LNdNI

13871 @

Fany
%

3
g
O
8

@ svig

=
m
[}
3
B
r
g’ '_O
> 62
(S P4 >
&) )
SUPPLY
- -15V
40538 ?:‘lgv
c

€sed1

NIVO'H @
yoy
1no

ogedl Q\@

@

137

147

Fig. 8 CX20017PCB Check Points
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3. Timing Generater

Fig. 9 shows the example of the Timing Generater
circuit. Fig. 10 is the timing chart for this circuit.

T7 1570l 6] 17T Tol16
! 15
Vm1@—— 6 CcP 2 11 2

LS163 1

cx20018PC8 |, Ls163
17
vinz (&)

8 4I 12 3717 S’L 12
-1
N

-
-

Lch OUT

1
Rch OUT
| ‘BCLK \l

LRCK lXVCLK

Fig. 9 Timing Generater

* The frequency of CP is 10.58MHz when VR10 of
CX20018PCB is adjusted to —4V.

cp
(10.58MH2)

Mt -

BCLK
(1.32MHz)

cC
(41.31kHz2)

BCLK

LRCK

WCLK l l r I I

(82.62kHz2)

Vin1 Vin2

CX20018PCB

Input
Data Data

outt out2

Output
CX20017PCB Rch IN LchIN
Input

Rch OUT Lch OUT

Output

Fig. 10 Timing Chart
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CX20018PCB DC Offset Compensation
Circuit .

Monolithic A/D Converter CX20018 claims 16 bit
resolutions for audio signal processing. However, if
the fairly high temperature stability is required, the
following two issues should be considered:

1. Temperature characteristics for the integration
current

2. DC offset compensation

1. Temperature characteristics for the
integration current

The pair of integration current, lo and io has tem-
perature dependence. If the current source lIset is
held in the fixed current level, and measured the
current ratio lo/Iset and io/Iset, both the tempera-
ture coefficients are around 90ppm/°C (typ.). As
shown in the following figure, the integration time
will be reduced for the same Input signal level when
temperature comes up.

Assumes the following parameters:
T: integration time

V: threshold voltage

Csh: Sample-hold capacitance

I:  Integration current

1T "= Csh:V
v =l .1
Csh
=
T T2
T1 T2

I/Csh should be kept constant for temperature
change. If the temperature coefficientforlo/lset, Iset,
and Csh are defined as EI(Ei), Es, and Ec Total
temperature coefficient is

Etotal = E| + Es - Ec

Because of insuring high reliability CX20018PCB
adopted the polystyrene capacitors for Csh. The
temperature coefficient is around —160 ppm/°C
(typ.). Current source Iset is adjusted by the volume
VR9. To minimize the value of Etotal, this volume
should be replaced by the fixed value resistor
having the positive temperature coefficient.

For example, a metal film resistor has around 100
ppm/°C temperature coefficient. Etotal will be
around 150 ppm/°C. To minimize the value Etotal,
use the polycarbonate capacitor having the positive
temperature coefficient.
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2. DC offset compensation

There are several factors to be considered to com-
pensate DC offset, including the offset of CX20018
internal comparators, external OP amplifier's DC
offset drift, and so forth.

There is one idea to compensate the total offset
drift.
The recommended circuit is shown in Fig. 1.

Sin wave

* Circuit operation

Any audio signals can be separated into several
components of the sine wave signal.

Pick up one sine wave signal.

When this signal is digitized, MSB will be high
level for the signal portion above ¢ level and MSB
will be low level for the signal portion below ¢ level.
(See A in Fig. 11)

If there is DC offset, MSB waveform will change to
B)

Input

N

MSB
with no offset l l I

MSB
with offset

L

In Fig. 11, integration OP amplifier output.

Stays ¢ level when there is no DC offset.

It there is positive DC offset, the negative feed-
back signals come back to the limiter amplifier, IC3
or IC6 respectively.

Adjust the trimming resistor (1 MQ) to get to the
minimal DC offset.

Fig. 12 shows the timing chart of the compensa-
tion circuit.

D Flip Flops are used to sample MSB digital output
for Vin1 and Vin2. The signal output at point B and
C are corresponding to the DC offsets for Vin1 and
Vin2.
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Test Circuit

| DATAOUT
| SN74LS74N X 2 B
|
CX20018 | pal_
I ol
0
- I
Jcc A
1c3 | P 9=
| cLl@
| BCLK
|
n
IC6 I :
I 1.5u
| 1™ ™
|
|
CX20018PCB | DC Offset
|

Compensation Circuit
Fig. 11

Timing Chart

N I R

MSB MSB
Point A I | I
Point B Iy 4 x
X s £
7 7

Point C ” X ¢

Fig. 12
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8 bit 20/15 MHz A/D Converter Evaluation Board

Description

CX20052A PCB-3A/3B is an 8 bit A/D converter board for video signal processing. A high speed S/H IC
CXA1008P/1009P and a high speed 8 bit A/D converter CX20052A are assembled on single small printed
circuit board.

CX20052A PCB-3A with CXA1008P mounted, operates up to 20 MHz of conversion rate, and CX20052A PCB-
3B with CXA1009P mounted, operates up to 15 MHz of conversion rate.

Features
*Resolution 8 bit +1/2 LSB
eConversion rate 20 MHz CX20052A PCB-3A
15 MHz CX20052A PCB-3B
e Analog input level 1Vp-p N
¢ Digital output level ECL level 3
ePower supply +5V ]
g
[o]
Q.
€
Q
o
8
@ Voffset ADJ
VRi — o
L
S
. GND
SR A GND
VN
A/D — 3CSN0
© vret Dy — o
VR —o 0 58 70
SRR D2
S D3
D
R D
L
SE D
RN D5 (LSB)
NN O GND
S CLK OUT
— CtK out %
4 7]
[} =]
—» 10 |e— | .g
=]
70 8
TOP VIEW
Unit: mm

CX20052A PCB-3A/3B Pattern
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Voffset ADJ o VIN

1. Block diagram Vo,
o— Ay —©
-5V T +5V '
Sampling & Hold
6dB AMP Buffer CXA1008P/1009P
CLKref -12V
AR, Switch
CLKm \:% control
+ - CH
Vref ADJ
Ves  +5V )
—5V o—/\M/}/w\r“O l
Vref |
\
(=2V) ,,L. S/H out
2; R (to be adjusted)
¥ AD IN
VRrB VRT
S AMAAMAMANA
Reference voltage resistor string
Upper-level AID
Matrix circuit pper-leve converter
i voltageD atrbx ctreu! <}: comparator Reference |CX20052A
15 pieces) voltage
Lower-level com- (
~CLK parator (15 pieces) If 5
»{CLK [SX®)
Clock buffer |_| | Upper-level encod
. er-
ock buffer Lower-level encoder pper-level encoder Glock
buffer
CIK  Lower-level Upper-level  CLK
—={CLK output buffer output buffer CLK|

o o <] o o o o
LSB Ds D7 De Ds Da D3 D2 D1 MSB

Digital output

S

e}
CLKout CLKout
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2. Characteristics

1. Supply Voltage (Ta=25°C, Vee = -5V, Vec =5V)
ltem Symbol Min Typ Max Unit
CX20052A lec 70 80 mA
Vcc +5V PCB-3A lee 220 240 mA
Vee -5V CX20052A lec 50 60 mA
PCB-3B lee 200 220 mA

2. Analog Input (Vi)

Item Symbol Min Typ Max Unit
AC Input Voltage Amplitude Vin 1 \'
Offset Adjustable Range +15 +20 \"
Input Impedance Zin
CX20052APCB-3A 75 Q
CX20052APCB-3B 75 Q

3. Digital Input (CLK IN)

Item Symbol Min Typ Max Unit
Input Voltage (p-p) Veik 03 08 4 \"
Input Impedance ZincL 50 Q

4. Digital Output (D1— D8) (1.5k to Vee)

Item . Symbol Min Typ Max Unit
Output Voltage Vou —-0.90 -0.75 v,
VoL —150 ~135 v

5. Clock Output (CLKout, CLKour) (See timing chart)

CX20052A PCB-3A CX20052A PCB-3B
ltem “Symbol

Min Typ Max Min Typ Max Unit

Output voltage Amplitude Vcik 02 03 04 0.2 03 0.4 \"

Low Level Vowk —-1.2 -1.1 -09 -1.2 -1.1 -09 \"

Rise time tr 6 10 6 10 ns
Fall time tf 12 15 12 15 ns
CLK Delay TF 20 28 34 36 38 45 ns
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3. Timing Chart

CLK ref
/
CLKIN™

(SAMPLE)

(HOLD) ]—\ /_\

Sampling pulses -

—- TA
— |78 )" TH TL
1
Sampling/hold I
waveforms

F
CLK ouT ——-\
——

CLK out

(A/D)

Upper data ( X
output

Lower data _< 3 >_<
output
—

0

Tn 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 Symbol
Min Typ Max Min Typ Max Unit
Clock i TCH 25 33 ns
n
ocx ToL 25 33 ns
Sampling delay A 6 12 ns
78 25 36 ns
Clock out TF 20 28 34 36 38 45 ns
Data delay TE 8 8 ns
™ 4 4 ns
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4. Adjustment

(1) Offset Voltage (Voffset ADJ)

VR should be adjusted so that the S/H output meets the input voltage range of the A/D (0 to —2V).
(2) A/ID reference voltage (Vref ADJ).

The reference voltage of the A/D (TP5) is to be —2V. VR. should be adjusted.

5. Output Data Format

The input of the A/D converter IC (S/H out) is quantized in 8 bit within the reference voltage range of Var
and Vge. The VRt and Vgs are set at 0V and —2V respectively on the printed circuit board.

Step A/D input signal voltage Digital output code
MSB LSB
over 0.000O0V 11111111
000 000000V (VrT) 11111111
127 -0.9961V 10000000
129 -1. 0039V 01111111
255 -2.0000V (Vrs) 00000000
under -220000V 0000O00O0OO0

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.
CLKoutr AND CLKout 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 Ver 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

:fo.m
14 O+0 -5V -5V
?
*3
D1 MsB Y
- —0
10 S S/H out —O
oM .m S
Ve 05V [ o« _ |Digital
ViNo TP2 O S-5V gg Ds N . output
+5V 275 O o §o Ds S (ECL)
§ g xXQ o
o T o< o
Voffset VR04M A & a ° - L o
ADJ 2K F1500p é 8 LSB o
+5Vo O § 0 -5V
Oty ¢ 3 s
v TS oo TR .
o0 HH CLK 07
CLKin 5102 o1x P
7 pe 15K 15K
56 Oy O 24 - I
. [eX 1)) ,
i Y
Ri  VR: Re
*4 R,

Y Vref ADJ _3y

*1. Ris aringing preventing resistor. Select between 10 to 502 according to pattern length.
*2. Pulldown R for Vref.

*3. RL =4.3kQ

*4. R1 = 2k{},VR2 = 2kQ,R2 = 1k
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CX20116 PCB/CX20116U PCB

CXA1066K PCB/CXA1066UK PCB

8 bit 100 MHz A/D Evaluation Board

Description

The CX20116 PCB/CX20116U PCB/CXA1066K PCB/CXA1066UK PCB are the evaluation printed
circuit boards for 8 bit high speed A/D converter CX20116/CX20116U/CXA1066K/CXA1066UK. On this
one board, A/D, driver, standard voltage source, latches and ECL line drivers are mounted, and this PCB is
designed to achieve the best performance of the A/D converter.

Full scale —12V I

I | MINV
%«» —2v -~T°

| ——’ MINV ! LINV

|

|

[

|

% Offset VRB LINV {
N DotoD7
25| | & A EOE N
- I I
- O A - (=]
| gz [®| 3 [®]qe | Doy
=< £
I 358 w O
|
CONV |0.01 uF CLK l
CLKout
| 350 [ o
Dela \
| 3 e il g o
I 1t010ns = | CLKout
L'_l— i_ %_ ____________ ’% —_£~J
GND
+12V —12V -5.2V GND —5.2v
Analog Digital
PCB Characteristics
e Analog input band width 40 MHz (at —3 dB)
® Analog input impedance 75Q
® Complementary ECL output
e Clock output (Delay time O t0 10ns adjustable)
Supply Voltage
® Analog +12V 80 (Max.) mA
-12V 80 (Max.) mA
-5.2v 250 (Max.) mA
e Digital -5.2V 460 (Max.) mA
1. Analog Input (Vs)
Item Min. Typ. Max. Unit
AC Input Voltage Amplitude* - 1 1.1 \"
Offset Adjustable Range -0.25 0 1 Vv
Input Impedance - 75 - Q

*

peak to peak
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2. Convert Input Signal (CONV)

Iltem Min. Typ. Max. Unit
Input Voltage* 0.6 1.0 \%
Input Impedance - 50 - Q
DC Level -3 3 \%
Tew 1 7.5 ns
Pulse Width
Tcw O 2.5 ns

peak to peak

3. Control Input (MINV, LINV)
ECL 10K compatible

4. Digital Output (DotoD~, DotoD-)
ECL 10K compatible, complementary output

5. Clock Output
ECL 10K compatible, complementary output
Delay time adjustable

|
6. Timing Chart Vs "‘ON
(—
N+1 N
\ /( o

r Tcw1 I TcwO

CONV —\_—/_

A/D [+ Tdc

CLK ==
CLK —]
— Td
A/D Output pin
Dataout| XN—1 | | XN | | X N+1

—— Tdd
PCB/Output pin

Dataout | X N-2 XN-1 | | XN

—>
CLKout ~7 T,
CLKOUt — l__x;
Item Symbol Min. Typ. Max. Unit
Conversion Delay Tdc 3.5 ) ns
Data Delay Tdd 55 ns
Clock Delay Adjustable Range* Tc 1 10 ns

*

Adjustable in 1ns step by taps
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7. Output Coding

MINV 0 0 1 1
" LINV ) , 1 0 1
ov 111...11 100...00 011...11 000...00
) 111...10 100...01 011...10 000...01
vin 100...00 11,11 000...00 011...11
011...11 000...00 111...11 100...00
. 000...01 011...10 100...01 111...10
—2v 000...00 011...11 100...00 111...11
1:ViH
0:Vw
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8. Adjusting Method of Clock Output Delay Time
Clock output delay time can be adjusted by jumper wires position on the PCB.
Tap positions should be changed simultaneously in CLK and CLK, avoiding the effect of waveform
distortion.
Delay time in each taps are 1ns.

Jumper wires

D CONV S ] (Example of delay time 4ns)
du:l

e /2 Ire)
Full Scale @ VR2 o B Hokdo) P A1l B1
daRizda
O (DO-LI\——?— (Do. -
[ 2 — —
. . P lo (o
Vin Linearity {&) vRs Q o
(1} L L
— _
- o [+9)
> lofz
z |° mﬂ °
L~ol Lo
@ VR1 Bl
Offset N2 3
b4
Q n:l] e
(] |_~2J
A36| B36

9. Note on Application

9-1. GND, VEe
Avoiding the noise effect, GND and Vee are separated in the analog and the digital system
respectively. Take care not to happen potential difference more than 50 mV between the both systems.

9-2. Termination of Digital Output
Termination resistance of digital output is not mounted on the PCB. To prevent waveform distortions
by reflection, it is recommended to terminate on a PCB that receives the signal.
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CX20116 PCB/CX20116U PCB

0O 2V
CLKin 0.4—1Vpp
14 13 Cie 001
e TLe Bae e e
.
Ri 50 |
a7 7] R 2 " estone 0 6
Cu 3z 5.2(D)
il o330 s 4 CLKOUT ~
R & R2of 2 g i ELK GU I
39k 2 [ FullScale 2 L I 5 [ o8
3 L
oK 3305 2
- 3
v Linearity | 1K | [T - %0 seo
g’w‘.‘ VRB CLK }—— O -5.2v
-5.2v -5.2v
VR3 $— F—
1C610116
0.01x L 270 AVEE  MINV -0 B
m 3R ovee |1 s
y ‘bj AVEE 1
el o » 10w Cs * T2 an 10176 (2 51k
cr b H— DG
R 1_ I l—'"' "—‘) I x| | oG £33 b1, 10101 (MSB)
(1Vp-p) 3 220 e | | 620 ] D
Vs 7 R 1K 2K 2SC | 2408 2 AG o DOr i 7 4 3 ° o 0 B12
> ‘ Wy 4'\1” 10 Rs 10 WD vin X Ds o _ 13 0o 15—~ 813
Rs R : 5]
81 At Q: “+—ac 2 Ds 11 = 14 7 " De -0 B14
Ri 10K 5|4 R H oy bs
6 Re W VRM D« 12 15 4 14 o————f—————0 B15
Cs €00 R IC 3 Q 624
' T l2t+—AG O Ds 323 B16
VRi b yomu 5.2V 2 % 23 3
K X HA-2540 k! 007 W vin N D2 = B17
3 orHA-5195 b \L Ril | =4 RNz 2
ol 1 330 AG 2 D o B18
- o p -S2v B19
°'°:“: I I L c D(: 10176
™ AVEE DG e 10101
12k AVEE DVEe —H H 7 4 13 - 820
*
Gl H— LINV C o 5 13 10 1sp— 4 P gopy
.
D
+— VRt TR 7 D_' 0 B2
- AVEE 12 15 50 4 _ 14p 0 B3
o M '1 232z 32 & 8 0. D B24
[
& o | L2 ] sp—F—>2 g
a7 [ 1/2RN; A RN: Do
Ci I Co [ 5 P 0 826
4Tu ~-5.2v 2p 2 —0
827
J)szv I f;,L J.; sB)
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