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Preface 

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

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



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

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

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

Type Page Type Page Type Page 

CX20018 305 CXA1076AK 65 CXD1172M/P 123 
CXA1144S CXA1176AK 

CXD1172P/CXA 1106P PCB 482 
CX20018PCB 522 CXA1076AK PCB 459 

CXA 1176AK PCB CXD1172AM/AP 133 
CX20051A 183 

CXA1096M 81 CXD1172AP/CXA 1106P PCB 490 
CX20116 443 
CXA1066K CXA1096P 95 CXD1175M/P 140 

CX20116 } PCB 33 CXA 1096PPCB 467 CXD1175P/CXA 1106P PCB 498 
CXA1066K 

CXA1106M/P 225 CXD1175AM/AP 152 
CX20133 326 

CXA1146Q/D 244 CXD1175AP/CXA 1106P PCB 506 
CX20152 337 CXA1156Q/D 

CXD1176Q 160 
CX20152PCB 532 CXA1236Q 252 

CXD1244S 409 
CX20201A-1/-2/-3 196 CXA1260Q-Z 264 
CX20202A-1 /-2/-3 CXD2550P 422 

CXA1296P 108 
CX20206 210 CXD2551M/P 430 

CXA 1296PPCB 475 
CX20220A-1/-2 41 FCX20220A-1 /-2 514 

CXD1077M 355 
CXA 1008P/1009P 285 BX-1500 162 

CXD1088AQ 373 
CXA1016P/K 53 Application Note 172 
CXA1056P/K CXD1144BP 386 CXA 1016P/CXA 1016K 

CXA 1056P/CXA 1056K 

CXA 1016P/K} PCB 450 CXD1162P 397 CX20116/CXA 1066K 
CXA1056P/K 

CXD1170M 279 
CXA1076K 64 
CXA1176K CXD1171M 281 
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2. Index by Usage 

1. High Speed A/D Converters 

Type 

CX20116 
CXA1066K 

CX20220A-1/-2 

CXA1016P/K 
CXA1056P/K 

CXA1076K 
CXA1176K 

CXA1076AK 
CXA1176AK 

CXA1096M 

CXA1096P 

CXA1296P 

CXD1172M/P 

CXD1172AM/AP 

CXD1175M/P 

CXD1175AM/AP 

CXD1176Q 

BX-1500 

Application Note 
CXA 1016P/CXA 1016K 
CXA 1056P/CXA 1056K 
CX20116/CXA 1066K 

(A): Advanced Information 
(P): Preliminary 

Function 

8-bit 11 OMSPS Flash AID Converter 

10/9-bit 20MSPS Sub-ranging AID Converter (ECL 1/0) 

8-bit 30/SOMSPS Flash AID Converter 

8-bit 200/300MSPS Flash AID Converter 

8-bit 200/300MSPS Flash AID Converter (A) 

8-bit 20MSPS Flash AID Converter (TTL 1/0) 

8-bit 20MSPS Flash AID Converter (TTL 1/0) 

8-bit 20MSPS Flash AID Converter (TTL 1/0) 

6-bit 20MSPS AID Converter (CMOS) 

6-bit 20MSPS AID Converter (CMOS) (P) 

8-bit 20MSPS AID Converter (CMOS) 

8-bit 20MSPS AID Converter (CMOS) (P) 

8-bit 20MSPS AID Converter with clamp circuit (CMOS) (A) 

10-bit 18MSPS AID Converter Module (ECL 1/0) 

8-bit High Speed AID Converter 
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2. High Speed D/A Converters 

Type Function 

CX20051A 10-bit 30MSPS D/A Converter (ECL 1/0) 

CX20201A-1/-2/-3 10/9/8-bit 160MSPS D/A Converter 
CX20202A-1/-2/-3 

(A): Advanced Information 
(P): Preliminary 

Page 

183 

196 

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

CXA1106M/P 8-bit 35MSPS High Speed D/A Converter (TTL 1/0) 225 

CXA1146Q/D 8-bit 160/300MSPS Triple VIDEO DAC (A) 244 
CXA1156Q/D 

CXA1236Q 8-bit 500MSPS Single VIDEO DAC (A) 252 

CXA1260Q-Z 8-bit 35MSPS RGB 3-channel D/A Converter (TTL 1/0) 264 

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

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

3. High Speed Sample & Hold Amplifier 

Type Function Page 

CXA 1008P/1009P High Speed Sample and Hold Amplifier 285 

4. High Resolution A/D, D/A Converters (for Audio) 

Type Function Page 

CX20018 Dual 16-bit 44kHz Multiplexed AID Converter 305 
CXA1144S 

CX20133 Dual 16-bit 44kHz Multiplexed D/A Converter 326 

CX20152 Dual 16-bit 88kHz Multiplexed D/A Converter 337 

CXD1077M Dual 10bit 50kHz Multiplexed A/D, D/A 355 
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5. Audio Digital Fiiters 

Type Function 

CXD1088AQ 4Fs, Filter length 104, 16/18-bit output 

CXD1144BP 4/8Fs, Filter length 293, 16/18-bit output 

CXD1162P 4Fs, Filter length 104, 16-bit output 

CXD1244S 4/8Fs, Filter length 213, 16/18-bit output 

CXD2550P 4/8Fs, Filter length 57, 16/18-bit output 

CXD2551M/P 4/8Fs, Filter length 57, 16/18-bit output 

6. Evaluation Printed Circuit Boards 
High Speed Converters 

Type Function 

CX20116 }PCB 8-bit 11 OMSPS AID Evaluation Board 
CXA1066K 

CXA1016P/K 
}PCB 

8-bit 50MSPS/30MSPS AID Evaluation Board 
CXA1056P/K 

CXA 1076AK PCB 8-bit 200MSPS/300MSPS AID Evaluation Board 
CXA 1176AK PCB 

CXA 1096PPCB 8-bit 20MSPS TTL 1/0 AID Evaluation Board 

CXA 1296PPCB 8-bit 20MSPS TTL 1/0 AID Evaluation Board 

CXD1172P/CXA 1106P 6-bit 20MSPS ADC and DAC Evaluation Board 
PCB 

CXD1172AP/CXA 1106P 6-bit 20MSPS ADC and DAC Evaluation Board 
PCB 

CXD1175P/CXA 1106P 8-bit 20MSPS ADC and DAC Evaluation Board 
PCB 

CXD1175AP/CXA 1106P 8-bit 20MSPS ADC and DAC Evaluation Board 
PCB 

FCX20220A-1 /-2 10-bit/9-bit 20MHz Sub-ranging AID Converter 
Evaluation Board 

High Resolution Converters 

Type Function 

CX20018 PCB CX20018 Evaluation Board 

CX20152 PCB CX20152 Evaluation Board 
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3. IC Nomenclature 

1 ) Nomenclature of IC product name 
Currently, both the conventional and new nomenclature systems are mixed in naming 

IC products. 
( 1 ) Conventional nomenclature system 

[Example] CX20011 A 

t= Improvement mark 
"A" is affixed when specifications are partially 
improved. 

· Product number 
Identifies individual product. 

'-------- Category number 
Indicates the product category in one or two digits. 

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

....._ _______ Sony IC mark 

(2)New nomenclature 
[Example] CXA 1001 AP 

T _____ Package mark 

P : Plastic Dual lnline Package 
D : Ceramic Dual lnline Package 

M : Small outline Package(Mini Flat Package) 
l : Single lnline Package 
Q : Quad Flat Package 
5 : Shrink Dual lnline Package 
K : Leadless Chip carrier 

,__ ____ Improvement mark 

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

ldentif ies 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 
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2) Hybrids nomenclature 
(1) Conventional nomenclature system 

[Example] B X-0000-0 

T l, __ T ____ Improvement mark 
- Product's number Identifies individual product. 

Hybrid IC mark 
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4. Precautions for IC Application 

1 ) Absolute maximum ratings 
The maximum ratings for semiconduc

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

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

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

IC maximum ratings 
The following maximum ratings are 

used for ICs. 
(1) Maximum power supply voltage Vee 

(VDD) 

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

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

(2) Allowable power dissipation Po 
The maximum power consumption al

lowed in IC 
In the circuit design the absolute maxi

mum ratings must not be exceeded, and it 
must be designed only after considering 
the worst situations among the following: 

• Fluctuation in source voltage 
• Scattering in the electrical characteris

tics of electrical parts (transistors, 
resistors, capacitors, etc.) 

• Power dissipation in circuit adjustment 
• Ambient temperature 
• Fluctuation in input signal 
• Abnormal 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 .is shown below. 

Vee 

16 

12 

Assurance of 
non-destruction 

~ 
Q) 10 C> 
~ 
0 8 > 
> 
Q. 
a. 
::::> en 

-551. -10 

I 
Assurance of electrical 
aharacteristics 

25 60 
Topr 
Tstg 

Ambient temperature (°C) 
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2) Protection against 
electrostatic breakdown 
There have been problems concerning 

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

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

Factors causing electrostatic 
generation in manufacture process 

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

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

Causes of electrostatic destruction of 
semiconductor parts in manufacture 
process 

Input 

semi- I 
conductor parts 
resistor I mounting 
capacitor 

solder dipping 

visual correction 

lead cutting 

sand blasting 

soldering correction 

rear side mounting 
of parts 
frame assembly 

inspection and repair 

~ 

Output 

Item 

• belt conveyer 
•work table 
•human body 
• parts box 

• dipping machine 

•work table 
•human body 
• soldering iron 

• cutting machine 

• sand blasting machine 

• belt conveyer 
•work table 
•human body 
•parts box 
• soldering iron 
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Handling precautions for the prevention of 
electrostatic destruction 

Explained below are procedures that 
must be taken in fabrication to prevent the 
electrostatic ·destruction of semiconductor 
devices. 

The following basic rules must be 
obeyed. 
CD 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. 

@ Prepare an environment that does not 
generate static electricity. 
One method is keeping relative humidi
ty in the work room to about 50%. 

Operator 
(1) Clothes 

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

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

device. 

example of grounding band 

cotton glove 
/ 

snap- - ~grounding wire 

When using a copper wire for grounding, 
connect a 1 Mfl resistance in series near 
the hand for sat ety. 

(3) Handling of semiconductor device 
Do not touch the lead. Touch. the 

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

holding of semiconductor device 

DIP type can type 

Equipment and tools 
( 1 ) Grounding of equipment and tools 

Ground the equipments and tools that 
are to be used. Check insulation before
hand to prevent leakage. 
[Check point] 
• measuring instrument 
• conveyer 
• electric deburr brush 
• carrier 
• solder dipping tank 
• lead cutter 
• shelves and racks 

grounding of carrier 

conductive sheet 

/conductive 
rubber 
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(2) Grounding of work table 
Ground the work table as illustrated. 

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

grounding of work table 

conductive sheet or 
stainless steel sheet 

grounding wire 

(3) Semiconductor device case 
Use a metal case. or an antistatic plastic 

case (lined with conductive sheet or alumi
num foil). 

plastic 

plastic case for 
semiconductor devices 

line with conductive 
sheet or aluminum foil 

(4) Insertion of semiconductor device 
Insert the semiconductor device during 

the mounting process or on the belt con
veyer. The insertion should be done on a 
conductive sheet, or on a wood or on a 
metal carrier. 
(5) Operation in energized state 

When the substrate is checked while 
energizing the substrate where the delicate 
semiconductor device is mounted, be sure 
to place the substrate on corrugated 
cardboard, wood, or on a metal carrier. 

( 6) Other points of caution 
Take note of the kind of brush material 

used for removing lead chips. Use metal 
or antistatic-treated plastic brushes. 

Transporting, storing and packaging 
methods 
( 1 ) Magazine 

Use metal, or antistatic-treated plastic 
IC magazines. 

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

magazine 

conductive magazine 

(2) Bag 
Use a conductive bag to store ICs. If 

the use of a vinyl bag is unavoidable, be 
sure to wrap the IC with aluminum foil. 

bag 

conductive bag 
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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 

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 with an insula
tion resistance greater than 10 MQ (DC 
500V). after five minutes from energizing. 
( 2) Operation 

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

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

solder remover 

solder-wick solder pult 

( 6) Soldering work table 
Use a grounded work table, corrugated 

cardboard, or wooden work table for 
soldering. Do not solder on foam styrol, 
vinyl, or decorative board. 
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3) Mounting method 
Soldering and solderability 
(1) Solderability by JIS 

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

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

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

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

total area should be coated with 
solder. 

(2) Area for soldering warranty 
Soldering is warranted for a specific 

portion of the terminal. The warranted por
tion is shown in the following figure. 

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

warranty area for soldering 

tie-bar cut portion 
device main body device main body 

warranty range 

Resistance to soldering heat 
(1) Specification of JIS 

JIS specifies the method for testing 
the resistance to soldering heat. This 
method is used for guaranteeing the IC 
resistance against thermal stresses by 
soldering. An abstract of this standard is 
as follows: 

• Dip the device terminal only once for 
1 0±1 seconds in a solder bath of 
260°C+5°C, or for 3~g·5 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. 
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For the solder flow system temperature 
should be 260 ·c ±5 ·c. To solder by 
soldering iron temperature should be 
35o·c ± 1o·c. 

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

• Normally, the warranty is limited to 1 0 
seconds at 260°C ±5°C. The distance 
between the device main body and 
solder bath is 1 . 6 mm. 



(2) Resistance to soldering heat when 
mounting infrared reflow. 
When surface mount Devices (SOP, 

QFP etc) are dipped directly into a solder 
pot. 
The device moisture resistance may dete
riorate and thermal stress generate cracks 
in the pallet. 
Carefully observe the mounting conditions. 
Recommended temperature profile when 
mounting infrared reflows is shown in the 
figure below_. 

preheated part reflow part __ time 
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5. Quality Assurance and Reliability 

Sony's Policy of Quality Assurance 

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

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

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

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

Quality assurance system of semiconductor products 

Development 
and 

experimental 
production 

sta1• 

Mass 
production 

stage 

Sales planning 

Plannina and 
Control Dept. 

Shipment 

Technical 0.pt. · M.nufacturln& Dept. Quality Assurance 
DepL 

t------+--~~-+----_...---~PortY•MN~ 

Claim acceptance t-0-------'--1"-10"'"'-tion_sa_mple~~------'-~ 

Corrective measures 

• l. IPQC : In Process Q1,111lity Control ..._ ___ ......_ ___ ......_ ___ ....._ ___ ...;..._ ___ _.__ __ ___, •Z. QAT: Quality Assurance Test 
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Quality assurance criteria and 
reliability test criteria 
1) Quality assurance in shipping 

Establishing quality in the design and in 
fabrication is f3Ssential to keep the quality 
and reliability levels of the semiconductor 
devices at a high level. This is done by the 
"Zero-defect" (ZD) movement. Further 
sampling checks, in units of shipping lot, 
is done · on products that have been 
"totally-inspected" at the final fabrication 

Periodic Reliability Test 

Item 

Electrical Characteristics Test 

Life Test high temperature operation 

high temperature storage 

low temperature storage 
high temperature and high 

humidity storage 
high temperature with bias 

high temperature and high 
humidity with bias 

pressure cooker 

Environmental Test soldering heat resistance 
heat cycle 

Mechanical Test solderability 

length strength 

stage, thus ensuring no detective items. 
This sampling inspection is done in accor
dance with MIL-STD-1050. 

2) Reliability 
The reliability tes' is done, periodically, 

to confirm reliability level. 

Testin& time LTPD 

In order to know the initial quality 

level, some types are selected and 

tested again. 

up to 1000 h 10% 
up to 1000 h 10% 
up to 1000 h 10% 

up to 1000 h 10% 
up to 1000 h 10% 

up to 500 h 10% 
up to 200 h 10% 

10s 15% 
10 cycles 15% 

Japan Industrial 15% 
Standard (JIS) 15% 

Other Tests If necessary, tests are selected according to 
JIS C7021 C7022 and EIAJ 50121 IC121. 

*These tests are selected by sampling standard. 

LTPD :. Lot Tolerance Percent Defective 

These tests and Inspection data are useful not only to improve design and wafer 

processes, but also serve to forecast reliability at the consumer level. 
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Reliability Test Standards for Acceptance of Products 

Types of test Condition 
Supply 

Tes ting time LTPD 
voltages 

High temperature 
Ta=l25'C, 150'C Typical lOOOh 5% 

operation 

High temperature 
Ta=l25'C, 150'C Typical lOOOh 5% 

with bias 

High temperature 
Ta=lSO'C lOOOh 5% 

storage 

Low temperature 
Ta=-65'C lOOOh 5% 

storage 

High temperature and 
Ta=85'C 85%RH lOOOh 5% 

high humidity storage 

High temperature and 
Ta=85'C 85%RH 

Typical 
lOOOh 5% high humidity with bias (lh on/3h off) 

Pressure cooker 
Ta= 12l'C 100%RH 

200h 5% 
30 pounds per square inch 

Temperature cycle Ta=-65'C to+lSO'C lOOc 10% 

Heat shock Ta=-65'C to+l50'C Sc 10% 

Soldering heat resistance T solder= 260'C 10s 10% 

Solderability T solder=230'C (rosin type flux) Ss 10% 

Mechanical shock 
X, Y, Z 1500G 3times for 

10% 
Half part of sinusoidal wave of 0.5ms each direction 

X, Y, G 20G 
16minutes for 

Vibration lOHz to 2000Hz to lOHz (4min) 
each direction 

10% 
Sinusoidal wave vibration 

Constant acceleration 
X, Y, Z 20.000G lminute 

10% 
Centrifugal acceleration for each direction 

Free fall 
Free fall from the height of 75cm to maple 

3times 10% plate 

Lead strength 
(bend) based on JIS 10% 
(pull) 

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

under the condition of C=200pF and Rs=OO. 

LTPD: Lot Tolerance Percent Defective 

-21-



Flow Chart from Development to Manufacturing 

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

Product Planning 

Business Planning 

Product Planning Review 

Examination of 
Desired Specification 

Development Planning 

Development Design 

Design Review 

Small Scale Fabrication 

Evaluation 

Acceptance of Quality 
and Reliability (I) 

Trial Manufacturing Review 

Large Scale Trial 
Manufacturing 

Evaluation 

Acceptance of Quality 
and Reliability (II) 

Production Approval 

Production 

Shipping 

i...1--- Function, Characteristics, Quality and Reliability 

i.-1--- Acceptance of Quality and Reliability for Design 

Customer Evaluation 

1 ..... 1--- Acceptance of Quality and Reliability for Production 
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I Sony Package Product Name 

Package 
Features ~~~-gename ,- Type 

Material• Lead pitch Lead shape Lead pull 
out direction 

I' 2.54mm 
Through 

c <lOOMIU 
Hole 2-direction 
Lead 

Symbol Description 
----+---+--- ------+---DUAL fffl(lm-----:--t----t---_:__:.:_+-:....=_=::~~~~ 

DI I' IN LINE 

f------- PAC~~GE·P·- ',, 
SINGLE ----1-1---~----+-----J 

2.54mm 
Through 

I' Hole I-direction 
OOOMIU Lead 

S 11' IN LINE ~ 
PACKAGE ~ 

~------+-----------i-------+--L~:-:-:---+---,------l-----_j 
ZIG ZAG 2.54mm 

Z I I' 11'1'\A. c:INE ~.. . . I' z<lOOMIU 
KAGE ... 1g Zag 

Standard 
Through 
Hole I-direction 
Lead 

PG A , c;Rm C 2.54mm 
Through 
Hole 4-direction 

Lead 

I PIN "' t' inline 

I i ARRAY I (IOOMIL) 

!;,,~~y j .,,G: 1,~--r. _Ti ___ +----+---___; 

I

I ,/ BACK I BACK I C 
2
·
54

mm J I (IOOMIL) 

I ,----1--1s11R1.~K --+-------11--T---+----+--

Through 

2-din>otij Hole 
Lead 

Through 
Hole 2-direction p 

l.778mm 

<701\tIU 
I I Shrink I SDI!' I DUAL -

I 

I -- I --- IN LINE I 

! ----+- I PACKAGE , 
1 

, r/ I -~---r-·--=~-+--+----1---i-__J 
i ' Q F pl I FLAT , . . 

Standard flat l'ACKM;E • 

Lead 

Gull-
Wing 

4-direction p l.Omm 

0.8mm .,,,. Gull-

Wing 
2-direction 

SMALL 
package 

SOP OUTLINE 

PACKAGE 

p 

I 

1.2imm 

<50l\11Ll 

\'ERY 

Gull· 
Wing 

4-direction ... I' 0.5mm 
I SMALL 

I \'QFP QUAD 

~ I 

Shrink flat 

package 
PACKAGE -i-~\VJ'EEJR~\~----t------+---+-----4----1----C 
FLAT 

c 
;::) 
0 
E 

Shrink chip 

carrier 

Standard 

2-direction 

chip carrier 

VSOP SMALL 
OUTLINE 

PLCC 

LCC 

SPLCC 

<PLCC> 

SOJ 

PACKAGE 

SlrnINK 
PLASTIC 
LEADED 
CHIP 
CARRIER 

SMALL 
OUTLINE 
HEAD 
PACKAGE 

* p ..... ·Plastic C-- ... -Ceramic 

• • • , 
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p 

p 

I 
c 

p 

p 

0.65mm 

1.27mm 

<SOM!Ll 

l.27mm 

<50M!Ll 

l.27mm Max. 
(50MIL Max.) 

l.27mm 
(50MIU 

Gull 
2-direction 

Wing 

J-bend 4-direction 

Lead less Package 
side 

I 

J-bend 4-direction 

J-bend 2-direction 



N 
.i::.. 

I 

High Speed AID Converters Line-Up 

1000 
..---..-----------..------------------------------------------------. A/O Existing--PCB not available 

soo......_--11--------+---------1------ A/D Existing--PCB available 

Conversion 3001 1cxA1176AK 9 I I I 
Speed 2001 1cxA 1076AK • 

CMSPS) CX20116 

1001 ICXA1066K • I I I 
50 CXA 1056P /K -._ 
40.___...., _____ . 

CXD1172AP/AM 30 CXA1016P/K--. 
CXD 1172P fM ---+--

(CMOS) 20 
..,_ _________ _ 

XA 1096P /M t. 
CXA1296P f 

·CXA1506Q 
CX20220A-1 

-sx1soo 

101 Inn> I I I I 
6 8 9 10 

Resolution Cbit) 



High Speed DI A Converters Line-Up 

1000 
Single 0/A Existing 
Triple D/A Existing 

I I -
5001 

300 I ' CXA1236Q 

= .--CXA1156Q 

CXA1146Q 
CX20201A-2 J J. l { CX20201A-1 Conversion 1601 I cx20202A-3J\r:: cx20202A-2 ' . CX20202A-1 

Speed 
CMSPS) 100 

N 
Vo 

CX200S1A 

201 I -· I' 

10 
____________ .__ ______________________________________________ _ 

6 8 9 10 

Resolution (bit) 

~~~•~~~~~~-



N 
0-. 

High Resolution AID. DI A Converters Line-Up 

88 

Conversion 50 
Speed 
(KHz) I 

44 
CXDl1077M 

10 16 
Resolution (bit ) 

CX20152 

CX20018 

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

Ill D/A Existing-PCB available 

CXA1144S 



Converter Products Digest 

High Speed A/D Converter 
Type Package Function Power Input Evaluation Board 

Diss. B.W (-3dB) Availablity 
(mW) {MHz) 

C~D1172M 16P SQP 6-bit, 20MHz, CMOS 60 14(-1dB) ~o 
CXDjj72e me on~ 6:bit 2QMl:lz QMQS 6Q H(-jd6) ~s (Q~C!l l z2ei!:!~l l g2ee!:!al 
Q~Oj:1Z2AM :1ee soe 6:bit 2QMl:lz QMQS ~Q 20(-:1d6l h!Q 
C~Q1172AP 1§P DIP 6-bil, 20MHz CMOS 40 2Q(-1dB) Yes (CXD1l7~P~XA11Q§PPCED 
CXD1175M 24P SQP 8-bit, 20MHz;, CMOS 100 14(-jdB) No 
Q~onzse ~eo1e B.:bit 2QMl:lz QMQS jQQ H(-:1d6l ~s (~c11 z5e£Q~l l g2ee!:!al 
Q~Q:1:1Z5AM ~esoe B.:bil 2QMl:lz QMQS ZQ 20(-:1d6) ~Q 
CXD1175AP 24P DIP 8-bit, 20MHz, CMOS 70 20(-1dB) Yes (CXD1175APLCXA 1106PPC~} 

CXA1096M 28P SOP 8-bit, 2QMHz, TTL 39Q 8 No 
Q~1092e 2ae 01e B.:bit 20M1:1z m 39.Q a Y~s (QXA:1Q92EEQW 
QM:1296e 2ae 01e 6:!2it 2QMl:lz IIL ~QQ a Y~s (QXA:1296eEQ6) 
CXA1016P 28P DIP 8-bit 30MHz 44Q 30 Yes (CXA:1016PECB) 
CXA1016K 44P LCC 8-bit, 30MHz 440 30 Yes (CXA 1016KPCB) 
QXA:1Q56e 2ae 01e B.:!2it 5QMl:tz 55Q 50 Yes CQXA:l oseeeQBl 
QXA:1056ts: ~e LQQ B.:bit 5.QMl:lz 550 50 ~s (QXA:l Q56ts:eQB) 
C~0116 42P DIE 8-bit, 11 OMHz 1200 90 Yes (CX20116PCB) 
CXA1066K 68P LCC 8-bit, 11 OMl:lz 1200 90 Yes (CXA 1066KPCB) 
QXA:1QZSA!s: eae LQQ B.:bit 2QQMl:lz H5Q 22Q Yes (QXA:1 QZSA!:S:EQB) 
Q.XAj:1Z6A~ §aE LQQ B.:bit 3QQMl:lz H5Q 25Q ~s (QXA:1 j Z6A!:S:PQ6) 
CX20220A-1 28P DIP 10-bit, 20Mt!z 360 10 Yes (FCX20220A-1) 
CX20220A-2 28P DIP 9-bit, 20MHz 36Q 10 Yes (FCX20220A-2) 
BX-1500 34P DIP 10-bit, 18MHz 1380 9 No 

(l:l~brid IQ) 

HIGH SPEED D/A CONVERTER 

D/A Converter 
Type Package Function Power Settling Eval. Board 

Dill. {mW) Ii mg &l1i11bllitx 
*Q~0:1:1ZQM 2~esoe d:bit 4QMl:lz QMQS ZQ mo ~Q 
*Q~0:1:1Z:1M 2~ESQE B.:bit 4QMl:lz QMQS ZQ IBO ~Q 
CXA1106P 24P DIP 8-bit, 35MHz, TTL. 2QO, Y..c<;.=SV 16ns 0.2~FS No 
Q~:1:1Q§M 2~esoe B.:bit 35Ml:lz TTL 2QQ, Y..r;.r;.=5.Y.. :16DS Q2%ES ~Q 

Q~2QQ5:1A zae 01e :1 Q-bil. 3QMl:lz SSQ Has QQ5~ES ~Q 

CX2Q2Q:1A-l 2aesoe :1 Q-bil :12QMl:lz ~Q 5 2DS Q Q5~ES ~Q 
C~20201A-2 28PSOP 9-bit, 160MHz ~o 4.7ns, 0.1~FS No 
~2Q2Q1A-3 2aesoe a-bit :16QMl:lz ~Q ~3as Q2%ES ~Q 

Q~2Q2Q2A-:1 2ae 01e :1 Q-bit. H2QMl:lz ~Q 52as QQ~ES ~Q 
Q~Q2Q2A-2 2aE Ole a-bit. :16QMl:lz ~Q ~zas o :1%ES ~Q 
CX20202A-3 28PDIP 8-bit, 160MHz 430 4.3ns, 0.2~FS No 
Q~02Q§ 42ESOle B.:bil 35Ml:lz Ici12l~ QlA IIL 3§Q :16DS, Q2%ES ~Q 
CXA:126QQ-Z ~eQEe B.:bit 35Ml:lz Ici12le OlA IIL 3§Q :16DS Q2%ES ~Q 
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Single VIDEO DAC 
Type Package Function Power 

Diss. (mW,) 
Settling 
Time 

Eval. Board 
Availability 

**CXA 1236Q 44P QFP 

Triple VIDEO DAC 
***CXA 1146Q 44P QFP 

***CXA 1156Q 44P QFP 

8-bit, 500 MHz, 
Sjngle YIPEO PAC 

8-bit, 160MHz, 
Triple YIPEO PAC 
8-bit, 300MHz, 
Triple VIDEO PAC 

930 

1040 

1560 

HIGH SPEED SAMPLE/HOLD IC 
Type Package Function 
CXA1008P 24P DIP 0.08% precision. 35MHz sample/hold 
QXA1009p 24P PIP o 08% precjsjon 1 BMHz sample/hold 

(1.5nS) 
(0 2%FS) 

(5.0ns) 
(O 2%FS) 
(2.5ns) 
(0.2%FS) 

TBA 

TBA 

TBA 

Eyaluatlon Board Availablity 
Yes (CX20052APCB-3A) 
ves (.CX20052APCB-3B) 

HIGH RESOLUTION A/D, D/A CONVERTER (FOR AUDIO) 
Type Package Function 

CX20018 28P DIP 2-Channel 16-bit resolution, 
44KHz AIP Converter 

CXA1144S 28P SDIP 2-Channel 16-bit resolution, 
44KHz AIP Converter 

CX20133 28P SOP 2-Channel 16-bit resolution, 
44KHz PIA Conyerter 

CX20152 28P DIP 2-Channel 16-bit resolution, 
88KHz PIA Converter 

CXD1077M 28PSOP 2-Channel 10-bit resolution, 
5QKHz AIP PIA Conyerter 

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

***Test sample available now. 
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Conv. Time Evaluation Board 
(MIN) (Ml) Availablity 

9 Yes (CX20018PCB) 

9 No 

9 No 

5 Yes (CX20152PCB) 

8 No 



N 

'° 

Digital Filters Line-Up 
li 

PZN CXD1144BP CXD1244S 
Packa_g_e 28P DIP 40P SDIP * 

No. of channels 2 2 
Filter Order 293 213 

Filter lRi__12E_le O.OOOOldB O.OOOOldB 
CharacteristicslAttenuation l20dB lOOdB 

Data out_p_ut Resolution 16Ll8bit 16Ll8bit 
Data out__p_ut Format Serial Serial 

4Fs/8Fs 4Fs/8Fs 
Other Features Soft Muting Soft Muting 

Noise Shaver 
Deem_p_hasis 

4Times Samplin__g_ 
P[N 

Packa_g_e 
No. of channels 

Filter order 
T DDle · F 

CharacteristicslAttenuation 
Data Outout Resolution 

Other Features 

* SDIP=Shrink DIP 

CXD1162P 
22P DIP 

2 
83+21 
O.OOOldB 

80dB 
16bit 
Serial 

Soft Mutin 

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

CXD1088AQ 
44P QFP 

2 
83+21 
O.OOOldB 

nil 
CXD2550PlCXD25~1PlCXD2551M 
18P DIPJ18P _ DI Pl 24P .SOP 

2 
57 

0.05dB 
40dB 
16bit 

Serial 
4Fs/8Fs 
Soft Muting 
Digital Attenuater 
Deem__p_hasis '*' (~Difference between 

CXD2250P & CXD2251M/P 

CXD2_220P CXD2_221MJP 
No digital Digital offset 
offset built-in 
Muting ON Muting OFF 
when power when power 
turns on turns on 





High Speed 
AID Converters 



1. High Speed A/D Converters 

Type 

CX20116 
CXA1066K 

CX20220A-1/-2 

CXA1016P/K 
CXA1056P/K 

CXA1076K 
CXA1176K 

CXA1076AK 
CXA1176AK 

CXA1096M 

CXA1096P 

CXA1296P 

CXD1172M/P 

CXD1172AM/AP 

CXD1175M/P 

CXD1175AM/AP 

CXD1176Q 

BX-1500 

Application Note 
CXA 1016P/CXA 1016K 
CXA1056P/CXA1056K 
CX20116/CXA 1066K 

(A): Advanced Information 
(P): Preliminary 

Function 

8-bit 11 OMSPS Flash AID Converter 

10/9-bit 20MSPS Sub-ranging AID Converter (ECL 1/0) 

8-bit 30/50MSPS Flash AID Converter 

8-bit 200/300MSPS Flash AID Converter 

8-bit 200/300MSPS Flash AID Converter (A) 

8-bit 20MSPS Flash AID Converter (TTL 1/0) 

8-bit 20MSPS Flash AID Converter (TTL 1/0) 

8-bit 20MSPS Flash AID Converter (TTL 1/0) 

6-bit 20MSPS AID Converter (CMOS) 

6-bit 20MSPS AID Converter (CMOS) (P) 

8-bi~ 20MSPS AID Converter (CMOS) 

8-bit 20MSPS AID Converter (CMOS) (P) 

8-bit 20MSPS AID Converter with clamp circuit (CMOS) (A) 

10-bit 18MSPS AID Converter Module (ECL 1/0) 

8-bit High Speed AID Converter 
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SONY@ CX20116/CXA 1066K I 
8 bit 11 o MSPS Flash AID Converter 

Evaluation Board Available - CX201t6PCB/CXA1066KPCB 

Description 
CX20116/CXA 1066K are the 8 bit ultra high speed A/D 

Converter IC capable of digitizing analog signals at rates 
from DC to 110 MSPS. These A/Ds can be utilized in many 
varied applications. A wide analog input band width satisfies 
the characteristics for high definition television systems. 

Features 
• Resolution at 8 bit ±1!2 LSB 
• Ultla high speed operation with maximum conversion 

rate of 110 MSPS 
• Full scale input band width of: 60 MHz (-1 dB) 

90 MHz (-3dB) 

• Low input capacitance at 35 pF (Typ.) 
• Low power consumption at 1 .2W (Typ.) 

Structure 
Bipolar silicon monolithic IC 

Applications 
• High speed signal processing 
• High definition video system 

Block Diagram 

VtN 

a: a: w w 
0 0 
0 :c 0 

VRM uu u z I- z w <{ w 
I- ...I I-
iii iii 
<D CIO 

6 

VRB 

CLK 
CLK 

MINV LINV 
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42 pin DIP (Ceramic) 68 pin LCC (Ceramic) 

07 

06 

a: • w 
LL 
LL 

:c :::> 
U CXI 
I- I-
<{ :::> 
...I a. 

I-
:::> 
0 

DO 

E89636-ST 



SONY@ 

Absolute Maximum Ratings (Ta=25°C) 
• Supply voltage VEE 
• Analog input voltage V1N 
• Reference input voltage VRT, VRe, VRM 

IVRT-VRBI 
• Digital input voltage 
• VRM pin input current 

CLK, CLK. MINV, LINV 
IVRM 

• Digital output current IDo to 101 
• Operating temperature Ta CX20116 

Tc CXA1066K 
• Storage temperature Tstg 
• Allowable power dissipation Po CX20116 

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

Recommended Operating .Conditions 
Min 

• Supply voltage AVEE, OVEE -5.7 
AVEE-DVEE -0.05 
AGND-DGND -0.05 

• Reference input voltege VRT -0.1 
VRB -2.2 

• Analog input voltage VIN VRB 
• Clock pulse width Tpw1 8.0 

TpwO 1.0 

Pin Configuration (Top View) 

0 to -7 v 
0.5 to VEE v 
0.5 to VEE v 

2.5 v 
0.5 to -4 v 
-3 to +3 mA 

0 to -10 mA 
-25 to +100 "C 
-25 to +125 oc•1 
-55 to +150 oc 

3.1 w 
2.3 w 

Typ. Max. Unit. 
-5.2 -5.0 v 

0 0.05 v 
0 0.05 v 
0 0.1 v 

-2 -1.a v 
VRT 

ns 
ns 

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

AVee 
0 0 0 0 

I ZzZ:i!ZzZ 
(!) -<!> 0::(!)-(!) 
<C><C><C><( 

LINV 555453525150 

ovee 4 AVee AVee 

AVee AVee 

VAT 65 

(LSB) DO AVee 67 
01 AGND 6B 

::J 1 CXA1066K 
02 V1N 

03 AGND LINV 3 

04 VRM ovee 5 

05 t AGND DGND 

06 V1N DGND 

(MSB) 07 AGND 1415161718192021 

DGND o.-NM..,.IOCO ,.._ 
0 0 0 0 000.0 

DGND iii iii 
ovee AVee 

(/) (/) 

= ! 
MINV AVee 

CLK VRB 
CLK 
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CX20116/CXA1066K 

AVee 
AVee 

39 VRB 

35 CLK 
34 CLK 

32 MINV 

30 ovee 

27 
2324 

00 
zz 
(!) (!) 
00 



SONY@ 

Pin Description 

No. 

CX20116 CXA1066K 

1, 25, 26, 41, 42, 62, 
38, 39 63, 67 

3 3 

4, 17 5, 30 

5, 6, 15, 16 7, 8, 23, 24 

7 to 14 14 to 21 

18 32 

20 34 

21 35 

23 39 

29, 31, 33,35' 49, 51, 53, 55 

30, 34 50, 54 

32 52 

41 65 

2, 19, 22, 1, 2, 4, 6, 
24, 27, 28, 9 to 13, 22, 
36, 37, 40, 25to29,31, 
42 33, 36 to 38, 

40, 43 to 48 
56 to 61, 64, 
66, 68 

Output Coding 

MINV 0 
LINV 0 

ov 111 ... 11 
111 ... 10 

VIN 100 ... 00 
011 ... 11 

000 ... 01 
-2v 000 ... 00 

CX20116/CXA 1066K 

Symbol Function 

AVEE Analog VEE, -5.2V (Typ.). Coupled with about 60 between 
DVEE. 

LINV Input pin for output polarity inversion of Do (LSB) to De. (See 
the Code Table) 

DVEE Digital VEE, -5.2V (Typ.). 

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

Do to D1 Digital data output pin, ECL level. Do: LSB to D1: MSB. 
Pull-down resistors are necessary externally. 

MINV Input pin for output polarity inversion of D1 ( MSB) (See the 
Code Table). ECL level. "O" level is held when it is released. 

CLK Inverse clock input pin, ECL level. 

CLK Clock input pin, ECL level. 

VAB Reference voltage (bottom), -2V (Typ.). 

AGND Analog GND 

V1N Analog input, input voltage range is VAT to VAB 

VAM Middle point of the reference voltage, it can be used as a 
linearity correction pin. 

VAT 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. 

0 1 1 
1 0 1 

100 ... 00 011 ... 11 000". 00 
100 ... 01 011 ... 10 

111 ... 11 000". 00 
000. "00 111 ... 11 

011 ... 10 100 ... 01 
011 ... 11 100". 00 
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000 ... 01 

.. 

011 ... 11 
100 ... 00 

111 ... 10 
111 ... 11 

1: V1H, VoH 
0: V1L, VOL 



SONY~ CX20116/CXA 1066K 

Electrical Characteristics (Ta=25°C, Vee=-5.2V. VRT=OV. VRe=-2V) 

Item Symbol Test Condition Min. Typ. Max. Unit 

Maximum conversion rate Fe V1N=O to -2v. 110 MSPS 
fin=1 kHz, ramp 

Supply current IEE -180 -220 -260 mA 

Analog input capacitance CIN V1N=-1 V+0.07 Vrms 35 40 pF 

Analog input bias current hN V1N=-1V 150 220 µA 

Reference resistor Rr (VAT to VRe) 70 80 100 0 

Offset voltage 1 VAT 14 17 20 mV 

l VRB 6 9 12 mV 

Digital input voltage VIH -1.0 -0.9 -0.7 v 

VIL -1.9 -1.75 -1.6 v 

Digital input current llH V1H=-0.9V 0 0.4 mA 

hL V1L=-1.75V -0.05 0.35 mA 

Digital output voltage VoH RL=62on to Vee -1.0 v 

VOL -1.6 v 

Output data delay Td RL =6200 to Vee 3.0 3.5 4.2 ns 

Non-linearity error Fc=110 MSPS ±1/2 LSB 

Differential non-linearity Fe= 110 MSPS ±1/2 LSB 
error 

Differential gain DG NTSC 40 I RE mod. 1.5 % 

Differential phase DP ramp, Fc=110 MSPS 0.5 deg. 

Aperture jitter Taj 15 ps 

Sampling delay Tsd 1.9 2.2 2.5 ns 

Full scale input BW(- 3dB) BWF ·1 90 MHz 

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

Timing Chart 
*See page 34 for Tpwl and TpwO. 

Tsd 

Analog in N+1 

\ Tpw 1 r--~=:-~ 
CLK '-------.J' ____ _, 

Digital out 
1 x N_-, _ _...__..1 x ___ N ---~ 
~ Td ~ I 
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Electrical Characteristics Test Circuit 

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

Fune 
Generator 

NTSC 
Signal 
Source 

1ms .. ... 

\ ~ov 

~v I 

DUT 
8 

CLK 

-5.2V 

Switch position 

ECL 
Latch 

1. Maximum conversion speed 
SG(CW) Duty 

---A.Nv-
50 

2. DG, DP 

Differential Non-linearity Test Circuit 
Integral Non-linearity Test Circuit 

DUT 
VIN CX20116 

XA1066K 

81: A<B: ON 

82 :A>B: ON 

A<B A>B 

8 
Comparator 8 

As Ba Buffer 
A1 B1 

Ao Bo .. 0 " .__ ___ __, 

CLK (llOMHz) 

Controller 

000 ... 00 

to 
111 ... 10 

-37-

Vector 
Scope 

DG.DP 

CX20116/CXA 1066K 

Osei Ito 
Scope 

Maximum conversion speed 



SONY@ 

Power Supply Current Test Circuit 

Analog input bias current test circuit 

IEI! 

-5.2V 

Sampling Delay Test Circuit 
Aperture jitter test circuit 

40MHz 

OSC1 

fr 

OSC2 

40MHz 

Amp 

ECL 
Buffer 

CX20116/ 
CXA1066K 

8 

-IV 

llN 

Logic 
Analizer 

1024 
samples 

CX20116/CXA 1066K 

llN 

-IV 

IEE 

-5.2V 

Aperture jitter test method 

v .. -AAAA- ~~v 
--2V 

(LSB) 

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

Taj= a t1i =a/( 
2i 6 

x 271'f) 
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CX20116/CXA1066K CX20116/CXA1066K 
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22 
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SONY. CX20220A-1/-2 I 

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

Description 
Evaluation Board Available FCX20220A-1 

FCX20220A-2 

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

28pin DIP (Ceramic) 

• Resolution: 10 bits (CX20220A-1) 
9 bits (CX20220A-2) 

• Maximum conversion rate: 
• Digitizing range: 

• Digital input/output: 
• Output code: 
• Low power consumption: 

20MSPS 
0 to -2V 
ECL level 
binary 

360 mW 

Block Diagram and Pin Configuration (Top View) 

did 
0 

Q. 

~ 
~ 

! 

Structure 
Bipolar silicon monolithic IC 

"' 0 

g 

V"EF 
AOJ.2 

VREF 
AOJ.1 

V"tf 
T 
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Absolute Maximum Ratings (Ta = 25°C) 
• Supply voltage Vee 2.5 v 

VEE -7 v 
• Analog voltage VI VEE to 0.3 v 
• Clock input voltage VeLK,VeLK VEE to 0.3 v 
• Reference voltage VREF VEE to 0.3 v 
• Digital output current loo1to 1010 O· to -20 mA 
• Operating temperature Topr -20 to + 75 oc 
• Storage temperature Tstg -55 to + 150 oc 
• Allowable power dissipation PD 1.23 w 

Recommended Operating Conditions 
• Supply voltage Vee 1.6 to 2.1 v 

VEE -5.25 to -4.75 v 
AGND-DGND -0.05to +0.05 v 

• Reference voltage VREF.T 0 v 
VREF.B -2.0 v 

• Analog input voltage VI VREF.B to VREF.T v 
• Clock input voltage VIH -1.1 min. v 

VIL -1.4 max. v 
• Clock pulse width TPW1 20 min. ns 

TPWO 28 min. ns 

Package Outline Unit: mm 

28pin DIP(Ceramic) 600mil 4.8g 

LO(') 

:;.:;. 
03 +I __..., po..- LO 

N 
o' 

- r (') 

o' 
+t 

12 
...... 
...... 
L.O 

0 
...... 

./ --------
2.16 ±OJ 

2.54 0.4 6 ±0,05 

LO 
N C'l, 
o' o 
+t +t 

I:'- N 
N C.O 
......; ~ 

1.27 OIP-28C-01 

;1 -42--

CX20220A-1 2 
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Pin Description and Equivalent Circuit 

No. Symbol Equivalent circuit Description 

AGNO 

l j 1 CLK 
CD 

Clock input pin, ECL level. 

0~ .... -,...__ 

i 
-- ~ 2 CLK 

* 
Inverse clock input pin, ECL level 

© 
VEE 

3 D10(LSB) 

4 D9 

~ 
OGNO 

5 D8 + 
6 D7 

0 
Digital output pin, ECL level, pull-down 

7 D6 
0/ 

resistor ( 1 OKO) built in 
..n ~ 

8 D5 @ 

9 D4 © ~10k 

* 10 D3 
VEE 

11 D2 

12 Dl(MSB) 

13 AGND Analog ground pin 

14 DGND Digital ground pin 

15 VEE Power supply pin. To be grounded with ceramic 
chip capacitor of O.lµF or over. 

~· ~ @ 

16 VIN(H) Kr Analog input pin (Upper level) 

© © CV 
I 

VEE 

Vee 

E 

17 VIN(Ll ® I' VREF Analog input pin (Lower level) 

© 
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No. Symbol 

18 MTX BIAS 

19 VREF.T 

20 

21 

22 

23 

24 

25 

26 

VREF 
ADJ. 1 

VREF 
ADJ. 2 

VREF 
ADJ. 3 

VREF.B 

Vee 

LCOMP 
BIAS 

HCOMP 
BIAS 

Equivalent circuit 

-----......---- AGNO 

~~ 
----~-+---o~ ® 

---------VEE 

~~-l----0~ @ 

l 

~---<l~--0 @ 
ll-VEE 

(§) ~o---+-----<1---
,.i. .----'---~ 

~ 

.i. 

Internal circuit 
(lower level comparator) 
(clock buffer) 

AGND--+-- LVEE 

. ~ 
---<11>----.!---J ..... _ AGNO 

...,,... 

~ 

-----<---+-----<-- VEE 

CX20220A-1 /-2 

Description 

Pin connected internal matrix, which is 
normally used open. 

Reference voltage pin (top), 0 V (typ.) 

Reference voltage adjusting pin. To be 
grounded with ceramic chip capacitor of 
0. 1 µ,F or over. 

Reference voltage pin (bottom), -2 V (typ.) 

To be grounded with ceramic chip 
capacitor of 0.lµF or over. 

Internal power supply pin. Three diodes are 
incorporated in series, so that by connecting 
pull-up resistor to + 5 V 

Pin connected internal lower level comparator, 
which is normally used open . 

Pin connected internal upper level comparator 
which is normally used open. 
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No. Symbol Equivalent circuit Description 
,____ __ --+---------+--------------------- --- ------ ----------

27 CASCODE 
BIAS 

28 LCLK 
BIAS 

Vee 

@ o----+------11 

-
_ .. i __ ~_j 

AGND • 

vu--------

-----...------ AGND 

------+-----VEE 

LCLK BIAS 
HCLK BIAS 

Cascode bias pin. To be bypassed to 
GND with ceramic capacitor of 0. 1 µF 
or over. 

Pin connected internal lower level 
buffer, which is normally used open. 

(See the Electrical Characteristics Test Circuit) 

CX20220A-1 /-2 

Electrical Characteristics ( 1 ) 
CX20220A-1 (1 OBit) (Ta=25°C, VCC=1.6V, VEE=-5V) 

SW Condition I 
Item Symbol Test point Test condition Min. Typ. Max. Unit 

SW1 SW2 SW3 SW4 

Resolution n 10 bit 

Differential linearity Eo A A A D Differential waveform ±1 LSB error output 

Integral linearity EL A A A D Differential waveform ±1 LSB error output 

Differential gain DG A A A DA output SW4:NTSC 0.7 % error 401RE mod. ramp 

Differential phase fc = 14.32 MHz 

error DP A A A DA output non lock 0.3 deg 

CX20220A-2 (9Bit) 
SW Condition 

Item Symbol Test point Test condition Min. Typ. Max. Unit 
SW1 SW2 SW3 SW4 

Resolution n 9 bit 

Differential linearity Eo A A A D Differential waveform ±1 LSB error output 

Integral linearity EL A A A D Differential waveform ±112 LSB error output 

Differential gain DG A A A DA output SW4:NTSC 1.0 % error 401RE mod. ramp 

Differential phase fc = 14.32 MHz 

error DP A A A DA output non lock 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 
Item Symbol 

SW1 SW2 SW3 SW4 
Test point Test condition Min. Typ. Max. Unit 

Conversion rate fmax A A A D DA output 20 MSPS 

Power consumption(1) lovcc B D A A lovcc 17 25 mA 

Power consumption(2) IDVEE B D A A IDVEE -80 -60 mA 

Resistor string IREF B D A A IR -14 -12.5 mA current 

Resistor string VR1 B D A A VRt -0.51 -0.5 -0.49 v pin voltage I 1 ) 

Resistor string VR2 B D A A VR2 -1.01 -1.0 -0.99 v pin voltage (2) 

Resistor string VR3 B D A A VR3 -1.51 -1.5 -1.49 v pin voltage (3) 

Offset voltage, Eor B c A A 2 mV VAT side 

Offset voltage, Eoe B c A A 4 mV VRB side 

Analog input current ltN B D A A ltN 40 80 µA 

Analog input SW4: VtN = 
CtN A A A OV + 0.07 Vrms 230 pF capacity I 1 ) 4 MHz 

Analog input VtN = 
CtN A A A -2V+0.07 Vrms 190 pF capacity (2) 4 MHz 

Analog input BW A A A E DA output Measurement of 10 MHz bandwidth output amplitude 

Digital input ltH B c A A It 5 8 µA current (1 l 

Digital input ltL E D A A It 5 8 µA current (2) 

Inverse digital input ltH c B A A It 5 8 µA current (1) 

Inverse digital input ltL D E A A It 5 8 µA current (2) 

Digital output voltage, VIL A D A A Vo1 to Vo10 Do not connect -0.9 -0.8 .V H level (1) pull-down resistor. 

Digital output voltage, VOH A D A A Vo1 to Vo10 Pull-down resistor -1.0 v H level (2) is lk 0. 

Digital output voltage VOL A D A A Vo1 to Vo10 Do not connect -1.6 -1.5 v L level (1) pull-down resistor 

Digital output voltage, VOL A D A A Vo1 to Vo10 Pull-down resistor -1.9 v L level (2) is lk 0. 

Output data delay ( 1 ) Td A A A A Vo1 to Vo10 Do not connect 10 ns pull-down resistor 

Output data delay (2) Td A A A A Vo1 to Vo10 Pull-down resistor 5 ns is lk 0 
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Electrical Characteristic Test Circuit 

LCLK CASCODE HCOMP LCOMP Vee 
BIAS BIAS BIAS BIAS 

010 
CLK CLK CLSBl 09 OB 

091 

SI S2 

ABC DE ABCOE 

~~rHi 111 lw~Hi 11 I I 
!;,[IJ;J ;tJ;J;JJ; 
-BB5mv -1250mV -885mV -1250mV 

-1750mV -2000mv -1750mV -2000mV 

VREF VREF VllEF VREF 
B AOJ.3 AOJ2 ADJ.I 

CX20220A-1 /-2 

07 06 05 04 

VREF 
T 

03 

MTX 
BIAS 

02 

S4 

A B C D E 

I I I l ~ 
Jr ~ I ~ £ 

llN) OV -1000mV lKHz 10KHz-10MHz 
Romp SIN WAVo 

-2000mV 2Vp-p IBOmVp-p 

S3 

VINILI VINIHl VEE A B C 

III 
rrr 

01 
lMSBl AGND OGND 

DIA 

CX20202 

-5250mV 
-5000mV 

-4750mV 

Difference 
amplifier 

IVp-p 

1 KHz 
Romp 
1Vp-p 

en 
0 z 
t< 

("') 
x 
N 
0 
N 
N 

~ 
,.:, 



SONY® CX20220A-1 /-2 

Reference Data for Standard Circuit Design 

Clock Timing 
CX20220A-1 /-2 is a series-parallel-type A/D converter, and therefore an external sample and hold cir

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

Sample 
N+1 

Analog input 

Sampling pulse 
_n...._____.n n'----____,n..____ 

lsample NJ I 

Sample hold waveform 

CLK 

Clock 

Data output D1 to D10 

r A TPWO rs 

Data N-1 

Td 

Clock Timing 

r A 6 TA (Aperture time + settling time of sample and hold circuit) 

r 8 62ns 

TPwo;;;;28ns 

TPw1;;;;20ns 

Sample N+2 

*See page 42 for Tpwl and TpwO. 

Data N Data N+1 

TH is the timi~g 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 f!)r output data to be latched upon rising edge of CLK. Clock duty should be chosen so that the D 
G and DP perform the best result. 
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Digital Output (CX20220A-1) 
In the output stages (pins 3 through 12), alOkO pull-down resistors are built in. A lk.O or larger resis

tance can further be connected to it externally. 
01 = MSB, 010 = LSB. 
The table below shows the relationship between analog input voltage and digital output code. 

Input signal 
voltage 

VREF. T 

VREF. B 

Digital Output (CX20220A-2) 

01 =MSB, 09=LSB. 

Step 

0 

1 

2 

5 1 1 

5 1 2 

5 1 3 

1 0 2 2 

1 0 2 3 

Digital output code (binary) 

MSB LSB 

12345688910 

1111111111 

1111111110 

1111111101 

1 0 0 0 0 0 0 0 0 1 

1 0 0 0 0 0 0 0 0 0 

0111111111 

0 0 0 0 0 0 0 0 0 1 

0000000000 
1 : Yott 

0 : VoL 

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

Input signal Step 
voltage 

VREF. T 0 

1 

2 

2 5 5 
2 5 6 

2 5 7 

5 1 0 

VREF. B 5 1 1 

Digital output code (binary) 

MSB LSB 

123456889 

111111111 

111111110 

111111101 

100000001 

100000000 

011111111 

000000001 

000000000 
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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 O.lµF or larger ceramic chip 

capacitor. 

Power Supply Pin (Vee) 
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 Vee 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 VREF.B to - 2.0V, respectively. 
The interval between VREF.T and VREF.B constitutes a resistance of approximately 150 n, and upon appli

cation of - 2.0V a current of approximately 1 3 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 4 7 µF or over plus a ceramic chip 
capacitor of 0.1 µF or over. 

Linearity Adjusting Pin (VREF.ADJ) 
Adjusting pins are extended from reference resistors as shown below. Normally, these pins are connect

ed to AGND with a 0.1 µF or larger ceramic chip capacitor. When adjustments are needed, connect them 
to AGND or VREF.B via resistance. 

Sample & Hold Circuit 
As noted in the explanation of the clock timing, it is desirable that the sample and hold circuit has some 

allowance for TA. A sample and hold circuit based on a diode bridge switch maybe used which performs the 
best 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 n 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 (01 through 010) 
Although a 1 Ok fl pull-down resistor is built into the digital output stage, a 1 kfi or larger resistor can 

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

Other 
Pin 18 (MTX BIAS), pin 25 (LCOM BIAS), pin 26 (HCOMP BIAS) and pin 28 (LCLK BIAS) are not used. 

These pins should never be connected to GND, power supply or any other pins. 

Application Circuit (1) 

ECL.CLK 

ECL.ll 

+5V 

VREF 
B 

N 
I 

' I 
ct 
0 
N 
N 
0 
N 
x 
u 

03 VREF 
T 

MTX 
BIAS 

01 
VIDEO CMSB> 
INPUT 

AGNO 

DGNO VEE 
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VI 
N 

Application Circuit (2) 

QP1HA519S-5 Q1,22SA1206 Q12-142SC2408 Q3;42SK105 Q5,62SC2'408 Q82SA1206 Q7,9,102SC2408 OP2LM358P Q112SA1206 
(NEC) 

v2':c1::i: ' ,· 

A12 

A13 

4 I~ 
815 

816 

817 

818 

819 

820 

821 

822 

823 

824 
0VRl;OFFSET QVR2;GAIN 

825 

826 

A1 H010116 827 

828 

829 

830 

C.\,.l..I _ 831 

1-D L.0 8 

:::i:g: 
C4~& 

R56 

,rv ~ 836 .c1A36 

560 
I 

~ DIGITAL GNO 

~ANALOG GND 

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

rn 
0 z 
~ 

("") 
x 
N 
0 
N 
N 

~ 
N 
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CXA 1056P/CXA 1056K 

8 bit 30/50 MSPS Flash AID Converter 

Evaluation Board Available CXA10l6EPCB/CXA1016KPCB 
- CXA 1056PPCB/CXA 1056KPCB 

Description 
CXA 1016P/CXA 1016K/CXA 1056P/CXA 1056K are 8 bit 

high-speed AID converter ICs for vari<Jus applications. They 
can be used widely for various purposes which require high
speed A/D conversions. 

CXA 1016P/CXA 1056P are assembled in the plastic DIP 
packages and CXA1016K/CXA1056K are in the ceramic 

lead-less chip carriers. 

Features (CXA1016P/CXA1016K) 
• Resolution 8 bits ± 1 /2 LSB 
• High-speed operation Maximum conversion 

Rate 30 MSPS 
• Wide analog input bandwidth 30MHz (- 3dBI 
• Low input capacitance 35 pF (typ) 
• Low power consumption 420 mW (typ) 

Features (CXA1056P/CXA1056K) 
• Resolution 8 bits ± 1 /2 LSB 
• High-speed operation Maximum conversion 

Rate 50 MSPS 

• Wide analog input bandwidth 50MHz ( - 3dBI 
• Low input capacitance 35 pF (typ) 
• Low power consumption 550 mW (typ) 

Block Diagram 

6 

a: 
w 
0 6 

VRM 
0 :r 
(.) (.) 
2 I-
w <( 
I- ...J 

iii 
co 

6 

VRB 

CLK 
CLK 
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iii I-
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7 

DO 

MINV LINV 
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Absolute Maximum Ratings (Ta=25°C) 
• Supply voltage VEE 0 to -7 v 
• Analog input voltage VIN 0.5 to VEE v 
• Reference input voltage VRT, VRB, VRM 0.5 to VEE v 

I VRT-VRB I 2.5 v 
• Digital input voltage CLK, CLK, MINV, LI NV 0.5 to -4 v 
• VRM pin input current IVRM -3 to +3 mA 
• Digital output current IDo to ID7 0 to -10 mA 
• Operating temperature Ta -20 to +100 °C (CXA1016P/CXA1056P) 

Tc -25 to +125 °C (CXA1016K/CXA1056K)*1 

• Storage temperature Tstg -55 to +150 oc 
• Allowable power dissipation Po 1.48 W (CXA1016P/CXA1056P) 

1.08 W (CXA 1016K/CXA 1056K) 

*1 Heat sinking is required above 100°C (CXA1016Kl/86°C (CXA1056K). 

Recommended Operating Conditions (CXA 1016P/CXA 1016K) 
Min. Typ. Max. Unit 

• Supply voltage AVEE, DVEE -5.7 -5.2 -5.0 v 
AVEE-DVEE -0.05 0 0.05 v 
AGND-DGND -0.05 0 0.05 v 

• Reference input voltage VRT -0.1 0 0.1 v 
VRB -2.2 -2 -1.8 v 

• Analog input voltage VIN VRB VRT 
• Clock pulse width Tpw1 25 ns 

TpwO 8 ns 

Recommended Operating Conditions (CXA 1056P/CXA 1056K) 
Min. Typ. Max. Unit 

• Supply voltage AVEE, DVEE -5.7 -5.2 -5.0 v 
AVEE-DVEE -0.05 0 0.05 v 
AGND-DGND -0.05 0 0.05 v 

• Reference input voltage VRT -0.1 0 0.1 v 
VRB -2.2 -2 -1.8 v 

• Analog input voltage VIN VRB VRT 

• Clock pulse width Tpw1 15 ns 

TpwO 5 ns 
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Pin Configuration (Top View) 

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

01 

02 

03 

04 

05 

06 

DVee 

LINV 

ovee 
OGND 5 

OGNO 6 

f 

-55-

A Vee 

VAT 

AVee 

AGNO 

V1N 

AGND 

VRM 

I AGNO 

V1N 

AVee 

VAB 

CLK 

24 

23 
CLK 

22 CLK 
21 MINV 

20 ovee 
1 OGNO 
18 

CXA 1016K/ CXA 1056K 
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Pin Description 

Symbol Function 

AVEE Analog VEE, -5.2V (typ). Coupled with -an between DVEE. 

LINV Input pin for output polarity inversion of Do (LSB)-Ds. (See the code table) 

DVEE Digital VEE, -5.2V (typ). 

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

Do-D1 
Digital data output pin, ECL level. Do: LSB-D1: MSB. 
Pull-down resistors are necessary externally. 

MINV 
Input pin for output polarity inversion of D1 (MSB) (See the code table). ECL level. "O" 
level is held when it is released. 

CLK Inverse clock input pin, ECL level. 

CLK Clock input pin, ECL level. 

VRB Reference voltage (bottom), -2v (typ). 

AGND Analog GND 

VIN Analog input, input range is VRT""VRB 

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. 

Output Coding 

MINV 0 0 
LINV 0 1 

ov 111 ... 11 100 ... 00 
111 •.. 10 100 ... 01 

VIN 100 ... 00 111 ... 11 
011 ... 11 000 ... 00 

000 ... 01 011 ... 10 
-2v 000 ... 00 011 ... 11 

1 
0 

011 ... 11 
011 ... 10 

000 ... 00 
111 ... 11 

100 ... 01 
100 ... 00 
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111 ... 11 

1: V1H, VoH 
0: V1L, VOL 



SONY@ CXA 1016P /CXA 1016K/CXA 1056P /CXA 1056K 

Electrical Characteristics (CXA1016P/CXA1016K) 
(Ta=25°C, VEE=-5.2V, VRr=OV, VRs=-2V) 

Item Symbol Condition Min. Typ. Max. Unit 

Maximum Conversion Rate Fe 
V1N=O to -2v. 

30 MSPS 
fin=1 kHz, ramp 

Supply Current IEE -75 -100 mA 

Analog Input Capacitance CIN V1N=-1 V+0.07 Vrms 35 40 pF 

Analog Input Bias Current hN V1N=-1v 60 90 µA 

Reference Resistor Rr (VRT"'VRs) 70 80 100 n 

Offset Voltage 1 VRT 7 9 11 mV 

1 VRB 15 17 19 mV 

V1H -1.0 -0.9 -0.7 v 
Digital Input Voltage 

VIL -1.9 -1.75 -1.6 v 

Digital Input Current 
hH V1H=-0.9V 0 0.4 mA 

hL V1L=-1.75V -0.05 0.35 mA 

VoH 
RR=62on - VEE 

-1.0 v 
Digital Output Voltage 

VOL -1.6 v 
Output Data Delay Td RR=62on - VeE 4.0 5.0 ns 

Fe= 30 MSPS, 
Non-linearity Error V1N=O to -2v, ±1/2 LSB 

fin=1 kHz, ramp 

Differential Non-linearity 
Fe= 30 MSPS ±1/2 LSB 

Error 

Differential Gain DG NTSC 40 IRE mod. 1.5 % 

Differential Phase DP ramp, Fe= 30 MSPS 0.5 deg. 

Aperture Jitter Taj 45 ps 

Sampling Delay Tsd 6.3 6.8 7.3 ns 

Full scale input BW ( - 3d8) BWF • 1 30 MHz 

* 1 Source impedance= 50 Q 

Without a buffer amplifier driving A/ D input 
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SONY@ CXA 1016P /CXA 1016K/CXA 1056P /CXA 1056K 

Electrical Characteristics (CXA 1056P/CXA 1056K) 
(Ta=25°C, VEE=-5.2V, VRT=OV, VRs=-2V) 

Item Symbol Condition Min. Typ. Max. Unit 

Maximum Conversion Rate Fe 
V1N=O to -2V, 

50 MSPS 
fin=1 kHz, ramp 

Supply Current IEE -95 -120 mA 

Analog Input Capacitance C1N V1N=-1 V+0.07 Vrms 35 40 pF 

Analog Input Bias Current llN V1N=-1V 75 115 µA 

Reference Resistor Rr (VRT"'VRB) 70 80 100 n 

1 VRT 7 9 11 mV 
Offset Voltage 

l 15 17 19 VRB mV 

Digital Input Voltage 
V1H -1.0 -0.9 -0.7 v 
VIL -1.9 -1.75 -1.6 v 
hH V1H=-0.9V 0 0.4 mA 

Digital Input Current 
hL V1L=-1.75V -0.05 0.35 mA 

Digital Output Voltage 
VoH 

Rl'=6200 ""' VEE 
-1.0 v 

VOL -1.6 v 
Output Data Delay Td Rl'=62on ,...., VEE 4.0 5.0 ns 

Fe= 50 MSPS, 
Non- linearity Error V1N=O to -2V, ±1/2 LSB 

fin=1 kHz, ramp 

Differential Non-linearity 
Fe= 50 MSPS ±1/2 LSB 

Error 

Differential Gain DG NTSC 40 lRE mod. 1.5 % 

Differential Phase DP ramp, Fe= 50 MSPS 0.5 deg. 

Aperture J'itter Taj 30 ps 

Sampling Delay Tsd 5.4 5.7 6.0 ns 

Full scale input BW ( - 3dBl BWF *1 50 MHz 

*1 Source impedance= 50 Q 

Without a buffer amplifier driving A/ D input 
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Electrical Characteristics Test Circuit 

Maximum Conversion Frequency Test Circuit 
Differential Gain Error Test Circuit 
Differential Phase Error Test Circuit 

1ms 

\ /7\ov 
Fune 

-V2v I 

OUT 

CLK CLK 

NTSC 
Signal 
Source 

SG(CW) 

Differential Non-linearity Test Circuit 
Integral Non-linearity Test Circuit 

8 

620 

-5.2V 

ECL 
Latch 

S1: A< B: ON 
S2: A> B: ON 

A<B A>B 

V1N 8 Comparator 
8 DUT As Be 

At Bt 

"O" Ao Bo 

CLK 
000 .. ·00 

to 

Controller 
111 ... 10 
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CXA 1016P /CXA 1016K/CXA 1056P /CXA 1056K 

10bit 
D/A 

DG Vector 
DP Scope 

Oscillo 
Scope 

Non-linearity 
Maximum Conversion Rate 



Power Supply Current Test Circuit 
Analog Input Bias Current Test Circuit 

-tv 

A I IN 

A IEE 

-5.2V 

• 

CXA1016P/ 
CXA1056P 

Aperture Jitter Test Circuit 

Amp 

OSC1 

fr 

OSC2 

ECL 
Buffer 

8 
OUT Logic 

Analizer 

1024 
samples 
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-2V 



SONY@ CXA 1016P /CXA 1016K/CXA 1056P /CXA 1056K 

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

1. The reference voltage, which is obtained by dividing equally the voltage across VRT to VRB into 
256 by the reference resistor ledder, is applied to the respective EB (positive) input sides of 
256 clocked comparators. An analog input is applied to the 8 (negative) input sides of all the 
256 clocked comparators from the V1N 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 . . O" 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 "1 O", and the all other outputs become "O". 

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 Ml NV and LINV are fed externally to the output buffer, and 
each of them selects output polarity of MSB and other polarity than MSB respectively. 
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Timing Chart 

Analog input V1N I 
~ TpwO 

I 
Clock CLK 

CLK 

Comparator output Master 

Slave 

6 bit latch output 

8 bit latch output 

Data output DO - D7 N N+1 

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

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

CXA1016P/CXA1056P 

28 

CXA 1016K/CXA 1056K 

28 pin DIP !Plastic) 

15 

(ll ..... 

dd 
<;1 +I 
N 0 
ui C'l 
........... 

z "'t.'"'1 
- 00 
::I +I 
LO <O 
d <:f 

44 pin LCC (Ceramic) 

('I') 

d 

~ ~11 
!.D Ol, 

...... 

-63-

CXA 1016P /CXA 1016K/CXA 1056P /CXA 1056K 

o· to 1 5. 

DIP-28P-03 

1.2 7 

2.15 9 ±o.5 

LCC-44C-01 



SONY CXA 1076K/CXA 1176K 
8-bit 200/300 MSPS Flash A/D Converter 

Description 
The CXA 1076K/CXA 1176K are monolithic 

flash A/O converters capable of digitizing 0 to 
- 2V analog input si~nal into 8-bit binary code 
at a sampling rate of 200MSPS (CXA 1076K)/ 
300MSPS (CXA 1176K). 

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

The digital" 1/0 level is compatible with 
1 OOK/1 OKH/1 OK series ECL, and complementary 
digital output makes ease to interface to exter
nal circuits. Output ports have a capability to 
drive into 50 0 load to -2 V. 

In addition to 8-bit output data, they have 
over range output and two digital inputs 
enable to program output format for tr 
verse binary and offset two's com 

Features 
• Ultra high speed 
• Wide input band wi 
• Low power cons 
• Internal lineari 
• Compleme 
• Over rang 
• Programma 
•Small 68 LCC 

Applications 

Package Outline Unit: mm 

68 contact chip carrier 
21.59 

JEDEC TYPE B 

Digital oscilloscope, ra ng, transient capture and fast digital signal processing. 

• Supply voltage AVEE, DVEE 0.5 to -7 v 
• Analog input voltage V1N 0.5 to Vee v 
• Reference input voltage VRT, VRB 0.5 to Vee v 

VRT-VRB 0 to 2.5 v 
• Digital input voltage CLK, CLK, MINV, LINV 0.5 to VEE v 
• Digital output current 100 to 107, IOR 0 to -30 mA 

IDO to ID7, IOR 0 to -3,0 mA 
• Operating temperature Ta -25 to +75 oc 

Tc -55 to + 125 oc 
• Storage temperature Tstg -65 to + 150 oc 
• Allowable power dissipation Po 1.8 w 

70125-YA 
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SON"Y® CXA1076AK/CXA1176AK I 

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

Evaluation Board Available - CXA 1076AK PCB/CXA 1176AK PCB 

Notice: This specification is subject to 
change. 

Description 
CXA 1076AK/CXA 1176AK are monolithic 

flash A/D converters capable of digitzing 0 to 
-2 V analog input signal into 8-bit binary code 
at a sampling rate of 200MSPS (CXA 1076AK)/ 
300MSPS (CXA 1176AK). 

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

The digital 1/0 level is compatible with 
1 OOK/1 OKH/1 OK series ECL, and complementary 
digital output makes ease to interface to exter
nal circuits. Output ports have a capability to 
drive into 50 0 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 
• Low power consumption 1450 mW 
• Internal linearity compensation circuit 
• Complementary ECL output 
• Over range output 
• Programmable output format 
• Small 68 LCC package 
• Pin replacable with CXA1076K/CXA1176K 

Applications 
Digital oscilloscope, radar, image 

processing, transient capture and fast digital 
signal processing. 
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68 pin LCC (Ceramic) 

Block Diagram 

AVtt LINV ov .. 

AE89670-YA 
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Absolute Maximum Ratings (Ta = 25°C) 

• Supply voltage 
• Analog input voltage 
• Reference input voltage 

• Digital input voltage 
• Digital output current 

• Operating temperature 

• Storage temperature 
• Allowable power dissipation 

AVee, DVee 
V1N 
VRT, VRB 
VRT-VRe 
CLK, CLK, MINV I LINV 
IDO to ID7, IOR 
IDO to 107, IOR 
Ta 
Tc 
Tstg 
Po 

Recommended Operating Conditions 

Item Symbol Min. 

Supply voltage AVEE, DVEE -4.95 

Supply votage I AVee-DVee I 
Ground I OGND-AGND I 
Analog input voltage VIN VRB 

Reference input voltage VRT -0.1 

Reference input voltage VRB -2.2 

Digital input voltage V1H -1.0 

Digital input voltage VIL -1.9 

Clock pulse width TPW1 (CXA 1076AK) 3.5 

Clock pulse width TPWO (CXA 1076AKl 1.5 

Clock pulse width TPW1 (CXA 1176AKl 2.5 

Clock pulse width TPWO (CXA 1176AKl 0.8 
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CXA 1076AK/CXA 1176AK 

0.5 to -7 v 
0.5 to Vee v 
0.5 to Vee v 

0 to 2.5 v 
0.5 to Vee v 

0 to -30 mA 
0 to -3,0 mA 

-25 to +75 oc 
-55 to +125 oc 
-65 to + 150 oc 

1.8 w 

Typ. Max. Unit 

-5.2 -5.5 v 

0 0.05 v 

0 0.05 v 

VRT 

0 +0.2 v 

-2 -1.9 v 

-0.7 v 

-1.6 v 

ns 

ns 

ns 

ns 
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Pin Configulation (Top View) 

AGND 61 

Timing Chart 

Vin 

CLK 

CLK 

Data 

DO to D7 
DO to 07 

0 
<D 

S? 

LU 
LU 

~ 
(]) co ,.._ 
I{) '° Ill 

- ~ ~ -
N I~ 0 

0 .... .... 0 z 
z z z 

<.:> <.:> 
<l :5 > <l 
CJ) I{) <;!" !'(') 
I{) I{) I{) I{) 

! ~ ~ '::: 
!'(') l:;l N (\J 
0 0 0 

~ z 
8 0 

CXA 1076AK/CXA 1176AK 

Cl N N Cl 
:E z z z z 
Q: <.:> <.:> 
> <l 5 5 <l 
N .;; 0 (]) co ,.._ CJ) I{) <;!" 
Ill I{) <;I" <;I" <;I" <;I" <;I" <;I" 

43 AGND 

42 AVEE 

41 

40 VRB 

39 VRBS 

38 AVEE 

37 AVEE 

36 

35 CLK 

34 CLK 

33 MINV 

32 07 

31 07 

3000 

29 06 

28 OVEE 

27 

~ ~ 0 i\i N r<l <;I" I{) <D 
N (\J N N N (\J 

0 <;I" ~ I{) 18 0 0 z 
<.:> 
0 

*See page 66 for Tpwl and TpwO. 

N 
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Pin Description and 1/0 Equivalent Circuits 

No. Symbol Equivalent circuit 

4 Do 
5 Do 

6 01 
7 01 

12 02 
13 02 

14 03 
15 03 

19 04 
20 04 ~~.-~~~~~-------a 

21 05 OVEE 
8 

22 05 

29 De 
30 De 

31 07 
32 D1 

2 OR 
3 OR 

33 MINV 

LINV 
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CXA 1076AK/CXA 1176AK 

Description 

LSB and complementary LSB output 

01 to Os: output 
i51 to Os: complementary output 

MSB and complementary MSB output 

Over Range and complementary 
Over Range output 

Polarity select for MSB 
(Refer to coding table) 
L level is maintained with left open. 

Polarity select for LSBs 
(Refer to coding table) 
L level is maintained with left open. 
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No. Symbol Equivalent circuit 

35 CLK 

34 CLK 

-1.3V 

64 VRT VRT 

65 VRTS 

I 

52 VRM 
I 

~ To 
Comparators 

I 
I 

39 VReS 

40 VRe 

VRB 

AGND 
48;51,53,56 

49 To Comp 
50 

VIN 128to255 
54 
55 

Oto127 

+ 
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CXA 1076AK/CXA 1176AK 

Description 

CLK input 

Complementary CLK input 
Vee (- 1.3V) is maintained with left 
open. With bypassing, it can be used as 
a reference for single CLK input. 

Analog reference voltage (Top) 
(OV Typ.) 

Reference voltage sense (Top) 

Reference voltage mid-point 
It can be used as a linearity compen-
sation. 

Reference voltage sense (Bottom) 

Analog reference voltage (Bottom) 
(-2V Typ.) 

Analog input 
All of the pins must be wired externally. 



SON~ 

No. 

43, 48, 
51, 53, 
56, 61 

37, 38, 
42, 58, 
62, 66, 
67 

18 

16 
17 

8 
28 

9, 10 
11, 23 

Symbol 

AGND 
(* 1) 

AVEE 
(* 1) 

DGND1 

DGND2 
(* 1) 

DVEE 
(* 1) 

24, 25 NC 
26, 27 
36, 68 

41, 44 
45, 46 
47, 57 NC 
59, 60 
63 

Equivalent circuit 

Internal 
Analog 
Circuit 

18 

Internal 
Digital 
Circuit 

4to6n. 

8 

Di 
Di 

CXA1076AK/CXA1176AK 

Description 

Analog ground 

Analog supply 

Digital ground 

Digital ground for output drive 

Digital supply 

Empty pins 
It is recommended to wire these pins to 
DGND. 

Empty pins 
It is recommended to wire these pins to 
AGND. 

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

-70-



SONY® CXA 1076AK/CXA 1176AK 

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 

0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 
ov ................................ ............................... ................................ ................................ 

0 1 0 0 0 0 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 

1 1 0 0 0 0 1 1 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 1 0 

-1V 127 1 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 1 1 0 0 0 0 

128 1 1 0 0 0 0 1 0 0 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 

254 1 1 1 1 1 0 1 0 1 1 1 0 1 1 0 0 0 1 1 0 0 0 0 1 

255 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 0 0 0 1 0 0 0 0 0 
-2V ................................ ............................... ................................ ................................ 

1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 0 0 0 1 0 0 0 0 0 

Table 1 

OR 

0 

2 

Ideal 

126 

127 

128 

OLE= A-1 <LSBJ EOB 

254 

255 
OV -1V -2V 

VRT VRTS VRBS VRB 

VIN 

Fig. 2 
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Electrical Characteristics - CXA 1076AK 

Notice: Some parameter specs are subject to change. 

Item Symbol Condition 

Maximum conversion rate ( 1 ) Fe VIN = FS, FIN = 1 kHz 

Maximum conversion rate (2) Fe VIN= FS 
FIN = 49.999 MHz 

Resolution 

Integral linearity EIL Fe= 200 MSPS 

Differential linearity EDL 

Offset error VRT EOT 

VRB EOB 

Analog input capacitance CIN VIN = -1 V +0.07 rms 

Analog input current hN VIN= OV 

Supply current Analog IEEA 

Digital IEED 

Referrence resistance RAEF VAT to VRB 

r1, r5 

Residual resistance r2, r4 

r3 

Input level digital H VIH 

L VIL 

Output level digital H VOH RL = 50 Q to -2 V 

L VOL FO = 1 (100 K ECL) 

Output data delay td 

Rise time output digital tr 

Fall time output digital tf 

Full scale input BW (-3dB) BWF VIN = FS (* 1) 

Small signal input BW BWs VIN = 0.6 Vp-p ( * 1) 

Aperture jitter taj 

Sampling delay tds 

SNR1 FIN = 1 MHz FS ( * 1 ) Fe= 200MSPS 

SNR2 FIN = 80 MHz, 0.6 Vp-p 
Fe = 200MSPS (* 1 I 

Differential gain DG NTSC 40 IRE mod. ramp 

Differential phase DP Fe= 200 MSPS 

Fe= 200 MSPS 
FIN = 49.999 MHz 

Error rate ER VIN = 2 Vp-p 
tpw1 = 3.5 ns 
tpwO = 1.5 ns 
Error Threshold: 32.LSB 

( * 1) Source impedance = 50 Q. 

-72-

CXA 1076AK/CXA 1176AK 

Ta= 25°C, AVEE = DV EE = -5.2 V 
VAT= VATS= OV, VRB = VRBS = -2 V 

Min. Typ. Max. Unit 

200 240 MSPS 

200 240 MSPS 

8 bit 

±0.3 ±0.5 LSB 

±0.3 ±0.5 LSB 

12.0 14.5 17.0 mV 

4.0 6.5 9.0 mV 

21 25 35 pF 

70 150 700 µA 

150 200 260 mA 

60 70 90 mA 

75 90 108 Q 

0.43 0.52 0.62 Q 

0.64 0.77 0.92 Q 

2.8 3.4 4.1 Q 

-1.0 -0.85 -0.7 v 
-1.9 -1.75 -1.6 v 
-1.05 v 

-1.6 v 
1. 7 2.0 3.1 ns 

0.8 1.2 1.5 ns 

0.8 1.2 1.5 ns 

220 MHz 

TBD MHz 

3.0 3.6 ps 

0.6 0.8 1.1 ns 

-46 -45.5 dB 

TBD dB 

1.0 % 

0.5 deg. 

10-8 times/ 
sample 
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Electrical Characteristics - CXA 1176AK 

Notice: Some parameter specs are subject to change. 

Item Symbol Condition 

Maximum conversion rate ( 1 ) Fe VIN = FS, FIN = 1 kHz 

Maximum conversion rate (2) Fe 
VIN = FS 
FIN = 62.499 MHz 

Resolution 

Integral linearity Ell Fe= 300 MSPS 

Differential linearity EDL 

Offset error 
VRT EOT 

VRB Eoe 

Analog input capacitance CIN VIN = -1 V +0.07 rms 

Analog input current llN VIN= OV 

Supply current 
Analog IEEA 

Digital IEED 

Referrence resistance RREF VRT to VRB 

r1, r5 

Residual resistance r2, r4 

r3 

Input level digital 
H VIH 

L VIL 

Output level digital H VOH RL = 50 Q to -2 V 

L VOL FO = 1 (100 K ECL) 

Output data delay td 

Rise time output digital tr 

Fall time output digital tf 

Full scale input BW (-3d8) BWF VIN= FS (* 2) 

Small signal input BW BWs VIN = 0.6 Vp-p ( * 2) 

Aperture jitter taj 

Sampling delay tds 

SNR1 FIN = 1 MHz FS ( * 2) 
Fe= 300MSPS 

SNR2 
FIN = 80 MHz, 0.6 Vp-p 
Fe = 300MSPS ( * 2) 

Differential gain DG NTSC 40 IRE mod. ramp 

Differential phase DP Fe= 300 MSPS 

Fe= 250 MSPS 
FIN = 62.499 MHz 

Error rate ER 
VIN= 2 Vp-p 
tpw1 = 3.0 ns 
tpwo = 1.0 ns 
Error Threshold: 32 LSB 

( * 2) Source impedance = 50 Q. 
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CXA 1076AK/CXA 1176AK 

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

Min. Typ. Max. Unit 

300 340 MSPS 

250 290 MSPS 

8 bit 

±0.3 ±0.5 LSB 

±0.3 ±0.5 LSB 

12.0 14.5 17.0 mV 

4.0 6.5 9.0 mV 

21 25 35 pF 

70 150 700 µA 

150 200 260 mA 

60 70 90 mA 

75 90 108 Q 

0.43 0.52 0.62 Q 

0.64 0.77 0.92 Q 

2.8 3.4 4.1 Q 

-1.0 -0.85 -0.7 v 
-1.9 -1.75 -1.6 v 
-1.05 v 

-1.6 v 
1.7 2.0 3.1 ns 

0.8 1.2 1.5 ns 

0.8 1.2 1.5 ns 

250 MHz 

TBD MHz 

3.0 3.6 ps 

0.6 0.8 1.1 ns 

-46 -45.5 dB 

TBD dB 

1.0 % 

0.5 deg. 

10-8 times/ 
sample 
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DVEE 
(-5.2V) 

LINV 

(* 1 l Comlinear CLC231 or equiv. 
(*2) To be selected (2 to 20Q) 
(*31 Capacitors are 0.01µF 

ceramic chip not otherwise 
specified. 

( * 4) [R: 1 Q with very low 
inductance 

L: 0.22 µH 
This is optional for 
preventing oscillation 

rn 
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~ 

() 
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SONY@ CXA 1076AK/CXA 11 76AK 

Notes on Application 

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

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

3) If separate VEE and GND are used, it is recommended to connect the digital and analog planes 
by a core inductor with good frequency characteristics to avoid the DC voltage difference be
tween analog and digital planes. 
The DC voltage difference between AGND and DGND degrades performance and a continual vol
tage difference between AVEE and DVEE may cause a destruction of the device. 

4) The analog and analog power supply pins should be bypassed as close to the device as possible 
to their respective grounds with at least a 1 0 nF ceramic chip capacitor. A 1 µF tantalum capaci
tor can also be used for low frequency bypassing. 

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

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

7) As the analog input impedance of the device is capacitive, the driving amplifier o,ccationally 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 V1N pins of the device. The resis
tor is to be selected from 2 to 20 0. Separate input for V1N 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 0 termination at the endpoint of the wiring for both Di and 51 is recommended for noise 
suppression benefits. 

9) VRTS and VRes pins can be used as a sense for precise adjustment of reference voltage. Fig. 4 
shows the adjustment scheme. 
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SON~ CXA 1076AK/CXA 1176AK 

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

v+ 
100nF 

n 
VRT 64 

~ 
<l 
U> 

"" 
<l 
x 
u 

2k ...... 
~ 
<l 
U> 

"" 0 

<l x 
u 

40 
VRB 

-2V 

J100nF 

v-

Fig. 4 

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

12) Pin 18 should be tied with AGND pins, not with system digital 
GND. Small resistor (approx. 1 ohm) and inductance 0.22 µH 
having small resistance are recommended to use between pin 17 
and 18. See "Application Circuit". 
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Package Outline Unit: mm 

68 pin LCC (Ceramic) 3. 7 g 

CDU'l 

~~ ~ 

+1 d 
('I") +t 
..-I 

C\J 

._; Cll 
C\J 0 

CJ C\J 

CD U'l 

d ~ 
+t +t 
ID ID 

o.915±o.o 7 ~ ~ 

PIN N0.1 
INDEX 
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SONY. CXA1096M I 
8-bit 20 MSPS Flash AID Converter (TTL 1/0) 

Description 
The CXA 1096M is an 8-bit 20 MSPS high 

speed A/D converter IC. This IC is suitable for a 
wide range of applications where A/D high speed 
operation is required. 

Features 
• Resolution 
• High speed operation 
• Wide band analog input 
• Low input capacitance 
• Low power consumption 
• 1/0 level 
• Two ways of power supply 

8-bit ± 1 /2 LSB 
20MSPS 
8MHz (-3dB) 
30pF (Typ.) 
390mW (Typ.) 
TTL 

(Single +sv or dual +5V/-5.2V) 
• Sample and Hold amplifier not required 
• Binary or Two's complement mode 
• Over range output 

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

Block Diagram VH 

Vee 

DOND 

DI 

D1 
DD ____ __, 

ILSBI 

CLKIM------' 

VltTr:tS------~ 

..... 
VRTI 4'n-------' 

VIN Git-------------' 
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28pin SOP(Plastic) 

Structure 
Bipolar silicon monolithic IC 

Applications 
•Digital TV 
• High speed signal processing 

E89645-HP 



Absolute Maximum Ratings (Ta = 25°C) 
• Supply voltage Vce-DGND 

VEE-AGND 
AGND-OGND 

• Input voltage(analog) VIN 
• Input voltage (reference) VRT, VRB, VRM 

I VRT - VRB I 
• Input current (VRM) IVRM 
• Input voltage (digital) CLK, MINV, LINV 
• Storage temperature Tstg 
• Allowable power dissipation Po 

Recommended Operating Conditions 
• Supply voltage Vee, AGND 

(Single supply) DGND, VEE 

(Dual supply) 

• Reference input 

• Analog input 
• Clock pulse width 

• Operating temperature 

Vee 
VEE 
OGND, AGND 
VRT 
VRB 
VIN 
TPW1 

TPWO 

Topr 

Pin Description and Equivalent Circuit 

No. Symbol Voltage Equivalent circuit 

8 to 11 DO to D7 TTL 
20to 23 

16 OR 
OGND 

Vu 

12, 18 DGND GND 

13, 17 Vee 5V (Typ.) 

GND 

14, 15 VEE 
(Single supply) 

-5V 
(Dual supply) 

Vee 

19 LINV TTL 

-82-

0 to +6 
0 to -6 
0 to +6 

VEE to AGND +0.3 
VEE to AGND +0.3 

2.5 
-3 to +3 

DGND-0.5 to Vee 
-55 to +150 

0.83 

4.75to 5.25 
0 

4.75 to 5.25 
-5.5 to -4.75 

0 
AGND -0.1 to AGND +0.1 
AGND - 2.2 to AGND - 1 .8 

VRB to VRT 

35 (Min.) 
10 (Min.) 

-20 to +75 

Description 

Digital data output pin 
DO (LSB) to D7 (MSB) 

Over range output pin 

Digital GND. 
Separated from AGND. 

Digital power supply 

Analog power supply 

Input pins for output 
polarity inversion of DO 
(LSB) to D6 (See the 
Input-Output Reference 
and Output Format) 
when open "1 " is 
maintained. 

v 
v 
v 
v 
v 
v 

mA 
v 

oc 
w 

v 
v 
v 
v 
v 
v 
v 

ns 
ns 
oc 

CXA1096M 



No. Symbol 

24 CLK 

25 VAT 

27 VATS 

4 VRB 

2 VRBS 

5 VRM 

3,26 AGNO 

1,28 VIN 

7 MINV 

Voltage 

TTL 

5V (Typ.) 
(Single supply) 

GND 
(Dual supply) 

3V (Typ.) 
(Single supply) 

-2V (Typ.) 
(Dual supply) 

4V (Typ.) 
(Single supply) 

-1V (Typ.) 
(Dual supply) 

5V (Typ.) 
(Single supply) 

GND 
(Dual sµpply) 

VAT to VRB 

TTL 

Vee 

Vu 

AGllO 

Equivalent circuit 

,. ... 

vu 

-83-

Description 

Clock input pin 

Reference voltage 
(Top) 

Reference voltage sense 
(Top) 

Reference voltage 
(Bottom) 

Reference voltage s.ense 
(Bottom) 

Middle point of reference 
voltage can be used as 
the compensation pin 
for linearity 

Analog power supply 

Analog input 
Pin 1 and 28 should 
be connected. together. 

CXA1096M 

Input pin for output polarity 
inversion of D7 (MSB) 
when open "1" is 
maintained. 
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Input-Output Reference and Output Format 

MINV 
LINV 

1 
0 

0 
1 

0 
0 

Vin Step 1--------jf-------+-------+----------1 

AGND 

0 
'f 

AGND 127 
-1V 128 

254 
AGND 255 
-2V 

OR MSB LSB OR MSB LSB OR MSB LSB OR MSB LSB 

0 000···00 0 01 1 ... 1 1 0 100···00 0 1 1 1 ... 1 1 ................. ··················· ................... ····················· 
000···00 01 1 ... 1 1 1 00···00 1 1 1 ... 1 1 
000···01 01 1 ... 1 0 100···01 1 1 1 ... 1 0 

01 1 ···1 1 000···00 1 1 1···1 1 100···00 
1 00···00 1 1 1···1 1 000···00 01 1 ... 1 1 

1 1 1···1 0 100···01 0 1 1···10 000···01 
1 1 1 ···1 1 1 00···00 01 1 ... 1 1 000···00 

................. ··················· ··················· ..................... 
1 1 1 ... 1 1 100···00 1 01 1 ... 1 1 1 000···00 

OR...----.,.._----------------------, 
o~--_.._~ 

2 

126 

127 

128 

254 

255+-__. _________ __,. ________ _. ___ ----I 

AGND 

VRT VATS 

AGNo-1V 

VRM 

123 
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AGND-2V 

VRBS VRB 

CXA1096M 

1: VIH, VOH 
0: VtL, VOL 



Electrical Characteristics 
(Single supply) 

Item 

Maximum conversion rate 

Supply current 

Reference pin current 

Analog input bandwidth 

Analog input capacitance 

Analog input bias current 

Reference resistance (VRT to VRB) 

VRT 
Offset voltage 

VRB 

Digital input voltage 

Digital input current 

Digital output voltage 

Output data delay 

Non linearity 

Differential non linearity 

Differential gain error 

Differential phase error 

Aperture jitter 

Sampling delay 

Symbol 

Fe 

Ice + IEE 

(REF 

BW 

e1N 

hN 

RREF 

EoT 

Eoe 

VIH 

VIL 

hH 

hL 

VoH 

VOL 

TDLH 

TDHL 

EL 

Eo 

DG 

DP 

EAP 

tds 

CXA1096M 

Vee + 5V, DGND = OV, AGND = + 5V, VEE = OV, 
VAT= +5V, VRB = +3V, Ta= 25°C 

Test condition Min. Typ. Max. Unit 

VIN = 5 to 3V 
20 MSPS 

FIN = FC/4 - 1 kHz 

56 71 91 mA 

11 15 18 mA 

8 MHz 
., 

V1N = 4V + 0.07Vms 30 35 pF 

VIN= 4V 15 50 110 µ.A 

130 0 

8 13 19 mV 

0 5 11 mV 

2.0 v 

0.8 v 

VIH "' 2.7V 0 -1·00 -150 µ.A 

Vee= Max. 
VIL= 0.5V -0.1 -0.32 -0.5 mA 

IOH = -500µ.A 2.7 3.4 v 
Vee= Min. 

loL = 3mA 0.5 v 

15 19 22 ns 
LOAD 1 

22 27 31 ns 

± 1/2 LSB 
Fe = 20 MSPS 
VIN = 5 to 3V ± 1/2 LSB 

1.5 % 
NTSe 40 IRE mod. ramp, 
Fe = 14.3 MSPS 0.5 deg. 

30 ps 

5 7 9 ns 
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Electrical· Characteristics 
(Dual supply) 

Item 

Maximum conversion rate 

Supply current 

Reference pin current 

Analog input bandwidth 

Analog input capacitance 

Analog input bias current 

Reference resistance (VRT to VRB) 

VRT 
Offset voltage 

VRB 

Digital input voltage 

Digital input current 

Digital output voltage 

Output data delay 

Non linearity 

Differential non linearity 

Differential gain error 

Differential phase error 

Aperture jitter 

Sampling delay 

Symbol 

Fe 

Ice 

IEE 

IREF 

BW 

CIN 

liN 

RREF 

Eor 

EoB 

VIH 

VIL 

llH 

liL 

VOH 

VOL 

TOLH 

TOHL 

EL 

Eo 

DG 

DP 

EAP 

tds 

Vee + 5V, DGND = OV, AGND = OV, VEE 

VRT = OV, VRB = -2V, Ta 

Test condition Min. Typ. Max. 

VIN = 0 to -2V 
20 FIN = FC/4 - 1 kHz 

7 10 14 

50 62 78 

11 15 18 

8 

VIN= - 1 V + 0.07Vms 30 35 

VIN= -1V 15 50 110 

130 

8 13 19 

0 5 11 

2.0 

0.8 

VIH = 2.7V 0 -100 -150 

Vee =Max. 
VIL= 0.5V -0.1 -0.32 -0.5 

IOH = - 500µ.A 2.7 3.4 

Vee = Min. 
IOL = 3mA 0.5 

15 19 22 
LOAD 1 

22 27 31 

± 1/2 
Fe = 20 MSPS 
VIN = 0 to -2V ± 1/2 

1.5 
NTSe 40 IRE mod. ramp, 
Fe = 14.3 MSPS 0.5 

30 

5 7 9 
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Unit 

MSPS 

mA 

mA 

mA 

MHz 

pF 

µ.A 

n 

mV 

mV 

v 

v 

µ.A 

mA 

v 

v 

ns 

ns 

LSB 

LSB 

% 

deg. 

ps 

ns 
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Electrical Characteristics Test Circuit 

Source 

S.G. 

VIN OUT 8 
CXA1096M 

'b" 

CLK 120MHz) 

~-!kHz: ~ A•D 

~AGlllO-'ZV 

ICWI Fe 

-, S1: ON if A<B 
I S2: ON if B<A 
I 
I 
I 
I 
I 

A<B A>B 
Comparator 
Aa Ba 
A1

1 B
1
1 

Ao Bo 

a to 
111---10 

Controller 

Non linearity } 
Differential non linearity Test circuit 

Error rate 

{
QG, 
O.P. 

Differential gain error Test circuit 
Maximum conversion rate l 
Differential phase error 
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Single supply Dual supply 
~v ~ HIV 

+3V 

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

Supply current l 
Analog input bias current J Test circuit 
Reference pin current 

osc 1 
</>:Vari

able 

fr 

OSC2 

Amp 

CLK 

CXA1096M 8 LOC)IC 

Anolizer 

1024 
So mp I es 

Osclno 
......_ _____ _. Scope 

Aperture jitter } 
S Pl. del Test circuit am mg ay 

-88-

+5V 

To 
Output o------
Pin 

15pF 152076 

LOAD1 Test Load for Output data delay 
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AONO 

AGNO- 2V 

SL 
Open { 

VIH 

Timing Chart 

Analog input 

Clock CLK 

Data output 
DO to 07 

Vee Min. Vee Min. 

Vee Vee 
VRT AONO VRT 
V1N ~ V1N 

VRB AGN0-2V VRB 

CLK + SL CLK 

MINV VOL MINV 
LIN V 1 I LINV 

0GNO 0GNO 

Test circuit of digital output voltage (DO to 07, OR) 

Vee Max. Vee Max. 

Vee Vee 

}Op'" VIL 

OGNO 0GNO 

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

N 
N+1 

1.4V 
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Application Circuit (Single supply) 

01 
6V 

+IZV 

-1zv 

+'VIAi 

+!IVIDI 

R32 
IOK 

+!IVIDI 

IC1 745374 or 74ALS374 

74LS374 is also available 
for 15 MSPS or less conversion rate. 

A2 LM301 or LM308 

~ Analog GND 

'" Digital GND 

* Ceramic Chip capacitor 0.01 pF 

+.W+ To be selected 

01 : 2SC2408 or 2N5836 

02 : 2SC632A or 2N2222A 

03 : 2SA705 or 2N2907 A 

CLKIN 

CLIC OUT 

OutlUt ConrtOI 

ILS81DO 

DI 

02 

03 

04 

D!I 

OS 

IMSBI 01' 

LINV 

MINV 

+5V 

AG J 
+12V 

-12V 

0 

DGr 

0 

rn 
0 z 
~ 

() 
x 
~ 
0 
CD 
m 
s: 
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Application Circuit (Dual supply) 

+12V 

C10 
47Jli 

-12v 

-12V 

+12V 

+5VIDI 

R!Z 
IOK 

• 

+5YIDI 

+5VIDI 

R:S:S 
10K 

-5VIAI 

IC1 74S374or 74ALS374 

A2 

~ 

7" 

74LS374 is also available 
for 1 5 MSPS or less conversion rate. 

LM301 or LM308 

Analog GND 

Digital GND 

* · Ceramic Chip capacitor 0.01 i•F 

+.w+ : To be selected 

Q1 : 2SC2408 or 2N5836 

Q2 : 2SA705 or 2N2907A 

CLK IN 

CLK OUT 

Output Con11o1 

ILSBIOO 

01 

02 

o:s 
04 

05 

06 

IMS91 07 

LINV 

MINV 

+sv----<J 

AGJ ro 
DG 

-5V ' 0 

+12V. 0 

----o 

rn 
0 z 
~ 

~ 
0 
CD 
0) 

3:: 
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Notes on Application 

1. Each of DGND pins (12, 18) and each of Vee 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 Vee pins to DGND should be bypassed as closely as possible by means of 
1 µ,F and 0.01 µ.F capacitors. 
For the 0.01 µ.F, 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 n 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 1 µ.F and 0.01 µ.F capacitors. 
Through bypassing VRM pin with a 0.01 µ.F 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. 

Cd Bl 

9 

-29 

-49 

FFT data 
Fs• 2B.1BB<t1Hzl Fl• 1.26BCHHz) 

1924 Point Ff"T 
Aln • - • .j3 <dB> 
SNR '" 46 .26 CdBl 
E:ff It• 7.39(blt) 

-92-



SONY@ 
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(/) 

~ 
)( 
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E 
0 

LL 

(ij 
s 
..J 
J: 
0 
I-

£ 
..J 
0 
I-

Fe max vs. Ambient temperature 

40 

30 

~ 

20 

10 

0 
-25 

V~e= +5V 
VEE= -5V 

0 25 50 

Ta - Ambient temperature (°C) 

Ice vs. Ambient temperature 

20 
V~e= +5V 
VEE= -5V 

5 

-. 
n 

5 

0 
-25 0 25 50 

Ta - Ambient temperature (°C) 

75 

75 

TDLH, TDHL vs. Ambient temperature 

40 
v1e= +5V 
VEE= -5V 

30 
TDHL -....--

20 --....--- TDLH 

10 

0 
-25 0 25 50 75 

Ta - Ambient temperature (°C) 

CXA1096M 

CIN vs. VIN - Input DC level 

50 

40 

U: .~ .9- 30 
z 
u 

20 

10 
0 -1 -2 

VIN - Input DC Level (V) 

IEE vs. Ambient temperature 
-100 

V~c= +5V 
VEE= - 5V 

-80 

< .... 
s -60 
&.U 
.!:!:! 

-40 

-20 
-25 0 25 50 75 

Ta - Ambient temperature (°C) 

tds vs. Ambient temperature 

20 l 
Vee= +5V 
VEE= -5V 

15 

10 

5 

0 
-25 0 25 50 75 

Ta - Ambient temperature (°C) 
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SNR vs. FIN 

V1N=Fs Vee=+ 5V 
50 1--------1--- VEE= - 5V 

Ta= 25°C 

30 t--------t----F_c_=_2_o_M_Hz--i 

0 5 10 

FIN (MHz) 

Package Outline Unit: mm 

8 

7 

+" 
:.0 6 
Q) 

> .... 
CJ 

£ 
w 

5 

4 

3 

2 

0 

CXA1096M 

Effective bit vs. FIN 

V1N=Fs VEE= +5V 
VEE= -5V-

~ 
Ta=25°C 

--... 
1----

Fc=2~ 

5 10 

FIN (MHz) 

28pin SOP(Plastic) 375mil 0.6g 

28 

0 

+OA 
18.8-0.1 
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SONY. CXA1096P I 
8-bit 20 MSPS Flash A/D Converter (TTL 1/0) 

Evaluation Board Available ~ CXA1096PPCB 

Description 
CXA 1 096P is an 8-bit 20 MSPS high 

speed A/D converter IC. This IC is suitable for a 
wide range of applications where A/D high speed 
operation is required. 

Features 
• Resolution 
• High speed operation 
• Wide band analog input 
• Low input capacitance 
• Low power consumption 
• 1/0 level 
• Two ways of power supply 

8-bit ± 1 /2 LSB 
20MSPS 
8MHz (-3dB) 
30pF (Typ.) 
390mW (Typ.) 
TTL 

(Single +5V or dual +5V/-5.2V) 
• Sample and Hold amplifier not required 
• Binary or Two's complement mode 
• Pin replacable with TDC 1048 (TRW) 

Main difference from CXA1296P 
is that digital output is syn
chronized with the falling edge 
of clock, instead of rising edge. 

Block Diagram 
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28pin DIP(Plastic) 

Structure 
Bipolar silicon monolithic IC 

Applications 
•Digital TV 
• High speed signal processing 

E89646-HP 



Absolute Maximum Ratings (Ta = 26°C) 

• Supply voltage vce-DGND Oto +6 
VEE-AGND Oto -6 
AGND-DGND Oto +6 

• Input voltage(analog) VIN VEE to AGND +0.3 
• Input voltage (reference) VRT, VRB, VAM VEE to AGND +0.3 

I VAT- VAB I 2.5 
• Input current (VAM) IVAM -3to +3 
• Input voltage (digital) CLK, MINV, LINV OGND-0.5 to Vee 
• Storage temperature Tstg -55to +150 
• Allowable power dissipation PD 1.48 

Recommended Operating Conditions 
• Supply voltage Vee, AGND 4.75to5.25 

(Single supply) DGND, VEE 0 

(Dual supply) vee 4.75 to 5.25 
VEE -5.5 to -4.75 
DGND,AGND 0 

• Reference input VAT AGND -0.1 to AGND +0.1 
VAB AGND -2.2 to AGND - 1.8 

• Analog input VIN VABto VAT 
• Clock pulse width TPW1 35 (Min.) 

TPWO 10(Min.) 

• Operating temperature Topr -20to +75 

Package Outline Unit : mm 

28pin DIP(Plastic) 600mil 4.2g 

28 

37.a!8:1 

0.5 ±0,1 

1.2 ±0.15 

15 

! ~a 
:I+ I 

~ ~ 

DIP-28P-03 

-96-

CXA1096P 

v 
v 
v 
v 
v 
v 

mA 
v 

oc 
w 

v 
v 
v 
v 
v 
v 
v 

ns 
ns 

oc 



SONY@ CXA1096P 

Pin Description and Equivalent Circuit 

No. Symbol Voltage Equivalent circuit Description 

1 to4 DO to D7 TTL Digital data output pin 
13 to 16 DO (LSB) to D7 (MSB) 

OGllD 

VH 

5, 11 0GND GND 
Digital GND. 
Separated from AGND. 

6, 10 Vee 5V (Typ.) Digital power supply 

GND 
7,8,9 VEE (Single supply) Analog power supply 

-5V 
(Dual supply) 

Vee 

Input pins for output polarity 
inversion of DO (LSB) to D6 

12 LINV TTL (See the Output Coding) 
when open "1" is 
maintained. 

vu 

Vee 

17 CLK TTL Clock input pin 

VH 

5V (Typ.) AGND Reference voltage 
(Single supply) (Upper level) 

18 VRT GND 
(Dual supply) 

3V (Typ.) 1k0 Reference voltage 
(Single supply) (Lower level) 

26 VRB -2V (Typ.) 
(Dual supply) 

AGND -2V 

4V (Typ.) Middle point of reference 
27 VRM (Single supply) voltage can be used as 

-1V fTyp.) the compensation pin 
(Dual supply) for linearity 
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No. Symbol Voltage 

5V (Typ.) 
19, 25 AGND (Single supply) 

GND 
(Dual supply) 

21, 23 VIN VRTto VRB 

28 MINV TTL 

Output Coding 

MINV 0 0 
LINV 0 1 

AGND 1 1 1 1 1 1 0 0 

1 1 1 1 0 1 0 0 

VIN 1 0 0 0 0 1 1 1 

0 1 1 1 1 0 0 0 

'O 0 0 . 0 1 0 1 1 

AGND-2V 0 0 0 0 0 0 1 1 

Equivalent circuit 

A GND 

VEE 

Vee 

VEE 

1 

0 

0 0 0 1 1 1 1 

0 1 0 1 1 1 0 

1 1 0 0 0 0 0 

0 0 1 1 1 1 1 

1 0 1 0 0 0 1 

1 1 1 0 0 0 0 
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1 

1 

0 0 0 

0 0 0 

0 1 1 

1 0 0 

1 1 1 : 

1 1 1 

Description 

Analog power supply 

Analog input 
Pin 21 and 23 should 
be connected together. 

CXA1096P 

Input pin for output polarity 
inversion of D7 (MSB) 
when open "1 " is 
maintained. 

0 0 

0 1 

1 1 

0 0 

1 0 

1 .1 
1 : VJH, VoH 

0 : V1L, VoL 
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Electrical Characteristics 
(Single supply) 

Item 

Maximum conversion rate 

Supply current 

Reference pin current 

Analog input bandwidth 

Analog input capacitance 

Analog input bias current 

Reference resistance (VRT to VRB) 

VRT 
Offset voltage 

VRB 

Digital input voltage 

Digital input current 

Digital output voltage 

Output data delay 

Non linearity 

Differential non linearity 

Differential gain error 

Differential phase error 

Aperture jitter 

Sampling delay 

Symbol 

Fe 

Ice + IEE 

IREF 

BW 

CIN 

hN 

RREF 

EOT 

Eoe 

VIH 

VIL 

hH 

Ill 

VOH 

VOL 

TDLH 

TDHL 

EL 

Eo 

DG 

DP 

EAP 

tds 

CXA1096P 

Vee + 5V, DGND = OV, AGND = + 5V, VEE = OV, 
VRT = +5V, VRB = +3V, Ta= 25°C 

Test condition Min. Typ. Max. Unit 

VIN = 5 to 3V 20 MSPS 
FIN = FC/4 - 1 kHz 

56 71 91 mA 

11 15 18 mA 

8 MHz 

VIN = 4V + 0.07Vms 30 35 pF 

VIN= 4V 15 50 110 p.A 

130 n 

8 13 19 mV 

0 5 11 mV 

2.0 v 

0.8 v 

VIH = 2.7V 0 -100 -150 p.A 

Vee= Max. 
VIL= 0.5V -0.1 -0.32 -0.5 mA 

IOH = - 500µ.A 2.7 3.4 v 
Vee =Min. 

IOL = 3mA 0.5 v 

15 19 22 ns 
LOAD 1 

22 27 31 ns 

Fe= 20 MSPS ±1/2 LSB 
VIN = 5 to 3V 

Fe= 20 MSPS ± 1/2 LSB 

1.5 % 
NTSC 40 IRE mod. ramp, 
Fe = 14.3 MSPS 0.5 deg. 

30 ps 

5 7 9 ns 
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Electrical Characteristics 
(Dual supply) 

Item 

Maximum conversion rate 

Supply current 

Reference pin current 

Analog input bandwidth 

Analog input capacitance 

Analog input bias current 

Reference resistance (VRT to VRBI 

VRT 
Offset voltage 

VRB 

Digital input voltage 

Digital input current 

Digital output voltage 

Output data delay 

Non linearity 

Differential non linearity 

Differential gain error 

Differential phase error 

Aperture jitter 

Sampling delay 

Symbol 

Fe 

Ice 

IEE 

IREF 

BW 

e1N 

hN 

RREF 

Eor 

Eoe 

VIH 

VIL 

hH 

hL 

VoH 

VOL 

TDLH 

TDHL 

EL 

Eo 

DG 

DP 

EAP 

tds 

Vee + 5V, DGND = OV, AGND = OV, VEE 

VRT = OV, VRB = -2V, Ta 

Test condition Min. Typ. Max. 

VIN = 0 to -2V 
20 

FIN = FC/4 - 1 kHz 

7 10 14 

50 62 78 

11 15 18 

8 

VIN= - 1 V + 0.07Vms 30 35 

VIN= -1V 15 50 110 

130 

8 13 19 

0 5 11 

2.0 

0.8 

VIH = 2.7V 0 -100 -150 

Vee= Max. 
VIL.= 0.5V -0.1 -0.32 -0.5 

IOH = -500iiA 2.7 3.4 

Vee= Min. 
IOL = 3mA 0.5 

15 19 22 
LOAD 1 

22 27 31 

Fe = 20 MSPS ±1/2 
VIN= 0 to -2V 

Fe = 20 MSPS ±1/2 

1.5 
NTSe 40 IRE mod. ramp, 
Fe = 14.3 MSPS 0.5 

30 

5 7 9 
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CXA1096P 

-5V, 

25°C 

Unit 

MSPS 

mA 

mA 

mA 

MHz 

pF 

p.A 

Q 

mV 

mV 

v 

v 

p.A 

mA 

v 

v 

ns 

ns 

LSB 

LSB 

% 

deg. 

ps 

ns 
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Electrical Characteristics Test Circuit 

VIN 

T\·-
~-ll&Hz : __j,_j_ 

A•llD-2V 

S.G. 
CCWI Fe 

-, S1: ON if A<B 
I S2:0NifB<A 
I 
I 
I 
I 
I 

A<B A>B 
Comparator 
Ae Be 
A1

1 8
1
1 

Ao Bo 

000--00 
8 to 

111---10 

Conuoll• 

CXA1096P 

Non linearity } 
Differential non linearity Test circuit 

Error tale 

Differential gain error Test circuit 
Maximum conversion rate l 
Differential phase error 

Single supply 
+5V 

Supply current l 
Analog input bias current Test circuit 
Reference pin current j 

-101-

Dual supply 

-zv 

Note) VIN pin is connected to VAT 
pin for ICC and IEE measurement. 
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osc 1 
</>:Vari

able 

fr 

OSC2 

CXA a 
1096P 

CLK 

Logic: 
Anollzer 

1024 
Somplea 

OsciDo 
Scope 

+5V 

To 
Output <>-----.. 
Pin 

15pF 1$2076 

LOAD1 Test Load for Output data delay 

Aperture jitter 
Sampling delay 

AGNO 

AGNO- 2V 

SL 
Open{ 

Test circuit 

Vee Min. 

Vee 
VRT 
VIN 

VRB 

CLK 

MINV VOL 

LIN V 

lr 
0GND 

~ 

+ 
-

I 

Vee Min. 

Vee 
o----4---tVRT AGNO 

AGND-2V 

V1N 

o------1VR8 

J1._ CLK 

MINV 
LINV 

DGNO 

Test circuit of digital output voltage (DO to 07) 

Vee Max. 

VIH VIL 

0GNO 

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

Timing Chart 

Analog input 

Clock CLK 

Data output 
DO to 07 

N+1 
N~--------~;-c)...-. 
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Vee Max. 

0GNO 

CXA1096P 



0 
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Application Circuit (Single supply) 

a1:2sc240s 
or 

2N5836 

Q2:2SC632A 
or 

2N2222A 

Q3:2SA705 
or 

2N2907A 

01 
6V 

+12V 

c1ot 
471 

-12V 

+12V 

+5V(A) 

+5V 

R32 
10K 

+5V(0) 

IC1 

R33 
10K 

745374 or 74ALS374 

74LS374 is also available 

74504 

for 1 5 MSPS or less conversion rate. 

A2 LM301 or LM308 

~ AnalogGND 

""' Digital GND 

* Ceramic Chip capacitor 0.01 µF 

~ To be selected 

CLKIN 

CLK OUT 

Output Control 

lLSBIOO 

01 

02 

03 

04 

05 

06 

IMSBI 07 

LINV 

MINV 

+sv----o 

AGJ rO 
OG 

+12V----o 

-12v----o 

C/J 
0 z 
~ 

~ 
0 
<O 
Ol 
\J 



0 
.i:. 

I 

Application Circuit (Dual supply) 

a1:2sc2408 
or 

2N5836 

a2:2SA705 
or 

2N2907A 

+' 
C10• 

+12V 

47,l'i 

01 
6V 

-12V 

-12V 

+12V 

I Lineolityl 

+5V 

R32 
10K 

+5V(DI 

-5VIAI 

R33 
10K 

IC1 : 745374 or 74ALS374 

A2 

~ 
,,Jr 

* 
+.w+ 

74LS374is also available 
for 15 MSPS or less conversion rate. 

LM301 or LM308 

Analog GND 

Digital GND 

Ceramic Chip capacitor 0.01 µF 

To be selected 

CLKIN 

CLK OUT 

Output Control 

ILSBIOO 

01 

02 

03 

04 

0!5 

06 

CMSBI 07 

LINV 

MINV 

+5V I 0 

AGJ ro 
OG 

-5V 0 

+12V I Q 

-12V I 0 

rJl 
0 z 
~ 

n 

~ 
0 
(0 

a> 

" 



CXA1096P 

Notes on Application 

1. Each of DGND pins (5, 11) and each of Vee 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 Vee pins to DGND should be bypassed as closely as possible by means of 
1 µF and 0.01 µF capacitors. 
For the 0.01 µ.F, a ceramic chip capacitor should be used. 

3. The input capacitance of the analog input is much smaller than that of the Flash Type AID 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 AID input a small resistance of 2 to 1 0 .n 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 VAT to VRB is equivalent to the dynamic range of the analog input. VRB pin 
should be bypassed to AGND by means of 1 µF and 0.01 µ.F capacitors. 
Through bypassing VRM pin with a 0.01 µ.F 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. 

CdB> 

a 

-28 

FFT Data 
F"s• 28.488<t1Hz> F"I• l.2680tHz> 

1824 Point FTT 
Aln • -.43 CdB> 
SNR ,;, 46.26 (dB> 
Eff It• 7.39Cbtt> 
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Fe max vs. Ambient temperature 

u; 
a. 
CJ) 

~ 
)( 
tV 

E 
(J 
u. 

< 

40 

30 

....__ 
20 

10 

0 
-25 

Vccl= +5V 
VEE= -5V 

0 25 50 

Ta - Ambient temperature (°C) 

Ice vs. Ambient temperature 

20 

vcJ= +5V 
VEE= -5V 

15 

§ 10 
u 
!d 

5 

0 
-25 0 25 50 

Ta - Ambient temperature (°C) 

75 

75 

CXA1096P 

CIN vs. VIN - Input DC level 

50 

40 

~ 

--------,g. 
30 c 

u 

20 

10 
0 -1 -2 

VIN - Input DC Level (V) 

IEE vs. Ambient temperature 

-100 

Ve)= +5V 
VEE= -5V 

-80 

< ...... 
§ -60 
w 

.!:!:! 

-40 

-20 
-25 0 25 50 75 

Ta - Ambient temperature (°C) 
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u; 
.s 
..J 
l: 
0 .... 
-:i 
..J 
0 .... 

iii 
:g 
a: z 
rn 

TDLH, TDHL vs. Ambient temperature 

40 
vcJ= + 5V 
VEE= -5V 

30 
TDHL 

i---

20 --...-- TDLH 

10 

0 
-25 0 25 50 75 

Ta - Ambient temperature (°C) 

SNR vs. FIN 

50 __ v_1N_=_F_s ___ ;----~~~: ~ ;~ 
Ta= 25°C 

Fe= 20MHz 
30t--------+--------I 

20-------+--------1 

0 5 10 

FIN (MHz) 
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CXA1096P 

tds vs. Ambient temperature 

20 
vJ= +5V 
Vee= -5V 

15 

10 

.... 
r--

5 

0 
-25 0 25 50 75 

Ta - Ambient temperature (°C) 

Effective bit VS. FIN 

4.,_------+~-------1 

3.,_ _____ -+--------1 

2.._------+----------1 

0 5 10 

FIN (MHz) 



SONY. CXA1296P I 

8-bit 20 MSPS Flash AID Converter (TIL 1/0) 
Evaluation Board Available ~ CXA1296P PCB 

Description 
CXA 1296P is an 8-bit 20 MSPS high speed 

AID converter IC. This IC is suitable for a wide 
range of applications where A/D high speed 
operation is required. 

Features 
• Resolution 
• High speed operation 

8-bit ± 1 /2 LSB 
20MSPS 

• Wide band analog input 
• Low input capacitance 
• Low power consumption 
• 1/0 level 
• Two ways of power supply 

8MHz (-3dB) 
30pF (Typ.) 
400mW (Typ.) 
TTL 

(Single + 5V or dual + 5V / - 5. 2V) 
• Sample and Hold amplifier not required 
• Binary or Two's complement mode 
• Pin replaceable with TDC 1048 (TRW) 

Main difference from CXA1096P 
is that digital output is syn
chronized with the r~sing edge 
of clock, instead of falling edge. 
Block Diagram 

-108-

28pin DIP (Plastic) 

Structure 
Bipolar silicon monolithic IC 

Applications 
• Digital TV 
• High speed signal processing 

E89214A96-HP 



Absolute Maximum Ratings (Ta = 25°C) 
• Supply voltage Vcc-DGND 0 to + 6 

VEE-AGND 0 to -6 
AGND-DGND 0 to +6 

• Input voltage (analog) VIN VEE to AGND + 0.3 
• Input voltage (reference) VRT, VRB, VRM VEE to AGND +0.3 

I VAT - VRB I 2. 5 
• Input current (VRM) IVRM -3 to +3 
• Input voltage (digital) CLK, MINV, LINV DGND-0.5 to Vee 
• Storage temperature Tstg - 65 to + 1 50 
• Allowable power dissipation PD 1.48 

Recommended Operating Conditions 
• Supply voltage Vee, AGND 4.75 to 5.25 

(Single supply) DGND, VEE 0 
(Dual supply) Vee 4.75 to 5.25 

VEE -5.5 to -4.75 
DGND, AGND 0 

• Reference input VRT AGND -0.1 to AGND +0.1 
VRB AGND -2.2 to AGND -1.8 

• Analog input VIN VRB to VRT 
• Clock pulse width TPW1 35 (Min.) 

TPWO 10 (Min.) 
• Operating temperature Topr -20 to +75 
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SONY@ CXA1296P 

Pin Description and Equivalent ·Circuit 

No. Symbol Voltage Equivalent circuit Description 

Vee 

1 to 4 
DO to D7 TTL Digital data output pin 

13 to 16 DO (LSBI to D7 (MSBI 

DINO 

VEE 

5, 11 DGND GND 
Digital GND. 
Separated from AGND. 

6, 10 Vee 5V (Typ.) Digital power supply 

GND 

7, 8, 9 VEE 
(Single supply) 

Analog power supply -5V 
(Dual supply) 

Vee 

Input pins for output 
polarity inversion of DO 

12 LINV TTL (LSBI to D6 (See the 
Output Coding) when 
open "1" is maintained. 

Vu 

Vee 

17 CLK TTL Clock input pin 

VEE 

AGNO 
5V (Typ.) 

18 VAT 
(Single supply) Reference voltage 

GND (Upper level) 
(Dual supply) 

3V (Typ.) 
(Single supply) 1KA Reference voltage 26 VRB -2V (Typ.I (lower level) 
(Dual supply) 

4V (Typ.) AGN0-2V Middle point of reference 

27 VRM 
(Single supply) voltage can be used as 

-1V (Typ.) the compensation pin for 
(Dual supply) linearity. 
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No. Symbol Voltage 

5 v (Typ.) 

19, 25 AGNO 
(Single supply) 

GND 
(Dual supply) 

21, 23 VIN VRT to VRB 

28 MINV TTL 

Output Coding 

MINV 0 0 
LINV 0 1 

AGND 111 . . . 11 100 . . . 
111 . . . 10 100 . . . 

VIN 100 . . . 00 111 . . . 
011 . . . 11 000 . . . 

000 . . . 01 011 . .. 
AGND-2V 000 . . . 00 011 . . . 

Equivalent circuit 

A GND 

VEE 

Vee 

1 
0 

00 011 . . . 11 
01 011 . . . 10 

11 000 . . . 00 
00 111 ... 11 

10 100 . . . 01 
11 100 . . . 00 
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1 
1 

000 ... 00 
000 ... 01 

011 ... 11 
100 . .. 00 

111 ... 10 
111 ... 11 

CXA1296P 

Description 

Analog power supply 

Analog input 
Pin 21 and 23 should be 
connected together. 

Input pin for output 
polarity inversion of D7 
(MSB) when open "1" is 
maintained. 

1: VIH, VOH 
0: VIL, VOL 
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Electrical Characteristics 
(Single supply) 

Item 

Maximum conversion rate 

Supply current 

Reference pin current 

Analog input bandwidth 

Analog input capacitance 

Analog input bias current 

Reference resistance (VRT to VRB) 

VRT 
Offset voltage 

VRB 

Digital input voltage 

Digital input current 

Digital output voltage 

Output data delay 

Non linearity 

Differential non linearity 

Differential gain error 

Differential phase error 

Aperture jitter 

Sampling delay 

Symbol 

Fe 

Ice + IEE 

IREF 

BW 

e1N 

hN 

RREF 

EoT 

Eoe 

VIH 

VIL 

llH 

hL 

VOH 

VOL 

TDLH 

TDHL 

EL 

Eo 

DG 

DP 

EAP 

tds 

CXA1296P 

Vee + 5V, DGND = OV, AGND = + 5V, VEE = OY, 
VRT = + 5V, VRB = + 3V, Ta = 25°C 

Test condition Min. Typ. Max. Unit 

VIN = 5 to 3V 20 MSPS 
FIN = FC/4 - 1 kHz 

56 74 93 mA 

12 16 20 mA 

8 MHz 

V1N = 4V + 0.07Vrms 30 35 pF 

VIN= 4V 15 50 115 µ.A 

125 a 

8 13 19 mV 

0 5 11 mV 

2.0 v 

0.8 v 

VIH = 2.7V 0 -100 -150 µ.A 

Vee = Max. 
VIL= 0.5V 0 -0.32 -0.5 mA 

IOH = -500µ.A 2.7 3.4 v 
Vee = Min. 

IOL = 3mA 0.5 v 

14 18 24 ns 
LOAD 1 

21 27 34 ns 

Fe= 20 MSPS ± 1/2 LSB 
VIN = 5 to 3V 

± 1/2 LSB 

1.5 % 
NTSe 40 IRE mod. ramp, 
Fe = 14.3 MSPS 0.5 deg. 

30 ps 

6 8 11 ns 
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Electrical Characteristics 
(Dual supply) 

Item 

Maximum conversion rate 

Supply current 

Reference pin current 

Analog input bandwidth 

Analog input capacitance 

Analog input bias current 

Reference resistance (VAT to VRe) 

VRT 
Offset voltage 

VRB 

Digital input voltage 

Digital input current 

Digital output voltage 

Output data delay 

Non linearity 

Differential non linearity 

Differential gain error 

Differential phase error 

Aperture jitter 

Sampling delay 

Symbol 

Fe 

Ice 

IEE 

IREF 

BW 

e1N 

hN 

RAEF 

Eor 

Eoe 

VIH 

VIL 

hH 

hL 

VoH 

VOL 

TDLH 

TDHL 

EL 

Eo 

DG 

DP 

EAP 

tds 

Vee + 5V, DGND = OV, AGND = OV, VEE 

VRT = OV, VRB = -2V, Ta 

Test condition Min. Typ. Max. 

VIN= 0 to -2V 
20 

FIN = fC/4 - 1 kHz 

7 10 14 

50 65 80 

12 16 20 

8 

VIN= - 1 V + 0.07Vrms 30 35 

VIN= -1V 15 50 115 

125 

8 13 19 

0 5 11 

2.0 

0.8 

VIH = 2.7V 0 -100 -150 

Vee= Max. 
VIL= 0.5V 0 -0.32 -0.5 

IOH = -500µ.A 2.7 3.4 

Vee= Min. 
IOL = 3mA 0.5 

14 18 24 
LOAD 1 

21 27 34 

Fe= 20 MSPS ± 1/2 VIN = 0 to -2V 

± 1/2 

1.5 
NTSe 40 IRE mod. ramp, 
Fe = 14.3 MSPS 0.5 

30 

6 8 11 
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Unit 

MSPS 

mA 

mA 

mA 

MHz 

pf 

µA 

n 

mV 

mV 

v 

v 

µ.A 

mA 

v 

v 

ns 

ns 

LSB 

LSB 

% 

deg. 

ps 

ns 
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Application Circuit 

+!IV 
Single supply 

07 IMS8l 

05<>-------.... 

04<>--------1 

(TTL level) 
LINV 

03 o----'----1---{ 

02 <>----+---+---< 

DO ILSBl 

+!IV 

MINV 

(TTL level) 

VIN 

Analog input 

+5to +3V 

CLK 

(TTL level) 

Electrical Characteristics Test Circuit 

VIN 

-, S1:0NifA<B 
I S2: ONifB<A 
I 
I 
I 
I 
I 

A<B A>B 
Comparator 
Ae Be 
A1

1 B
1
1 

Ao Bo 

000--00 
8 IO 

111---10 

Controll• 

+5V 

07 IMSBl 

06<>-----1----1 

05,o--------{ 

04·0--------1 

(TTL level) 
LINV 

03<>----+--+-.... 

02<>----1---+---< 

OO ILSBl 

-5V 

Dual supply 

CXA1296P 

MINV 

•l------~-2v 

VIN 

Analog input 
Oto -2V 

CLK 

(TTL level) 

Non linearity } 
Differential non linearity Test circuit 
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,,,., ,.,. 

{
O.G. 
D.P. 

S.G. 
ICWI Fe 

Differential gain error Test circuit 
Maximum conversion rate l 
Differential phase error 

Single supply Dual supply 
+5V 

-5v 

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

osc 1 
cb:Vari

able · 

fr 

OSC2 

CLIC 

Supply current l 
Analog input bias current j Test circuit 
Reference pin current 

CXA 
1296P 

8 

1024 
Sompltl 

Osclllo 
Scope 

Aperture jitter } 
Sampling delay Test circuit 
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2Kfi 

To 
Output n-___._....__... 
Pin 

15pF 152076 

LOAD1 

Test Load for Output data delay 
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AGNOO-

A8N0-2V 

J""L 
Open { 

VIH 

Timing Chart 

Analog input 

Clock 

Data output 
DO to D7 

~ 

CXA1296P 

Vee Min. Vee Min. 

Vee 
VRT AGNO 
VIN ..!2!:. ~ 
VRB AeN0-2V VRB 

CLK + Jl.. CLK 

MINV VOL MINV VOH 
LIN V l -l 

LINV 

l +r OGNO DGNO 

Test circuit of digital output voltage (DO to 07) 

Vee Max. Vee Max. 

Vee Vee 
DO 

} o~" 
DO 

}~ ~ 
VIL 

07 07 
0GNO 0GNO 

Test circuit of digital input current (CLK, MINV, LINV) 
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Application Circuit (Single supply) 
+12V 

a1:2SC2408 
or 

2N5836 

a2:2SC632A 
or 

2N2222A 

a3:2SA705 
or 

2N2907A 

DI 
8V 

c1ot 
471 

-12v 

+12V 

+5VIAI 

+5V 

R32 
10K 

+5VIDI 

R33 
10K 

IC1 74S374or 74ALS374 

74LS374 is also available 
for 1 5 MSPS or·less conversion rate. 

A2 LM301orLM308 

~ AnalogGND 

'fir Digital GND 

* Ceramic Chip capacitor 0.01 µF 

+"*+ To be selected 

74504 

CLKIN 

CLK OUT 

Output Control 

ILSBI DO 

01 

02 

05 

04 

OS 

06 

IMSBI 07 

LINV 

MINV 

+5V 0 

0 

AGJ r 
DG 

+12v-----o 

-12V I 0 

m 
0 z 
~ 

(') 

~ 
N 
co 
0) 

" 



00 

Application Circuit (Dual supply) 

Q1 :2SC2408 
or 

2N5836 

Q2:2SA705 
or 

2N2907A 

01 
6V 

+12V 

c1ot. 
47"1' 

-12v 

-12V 

+.12V 

ILineolityl 

+5V 

R32 
10K 

+5VIOI 

-5VIAI 

R33 
10K 

IC1 74S374or 74ALS374 

74LS374 is also available 

74504 

+5VIOI 

for 15 MSPS or less conversion rate. 

A2 

~ 
'fir 

LM301 or LM308 

Analog GND 

Digital GND 

* Ceramic Chip capacitor 0.01 µF 

+IN+ To be selected 

CLKIN 

CLK OUT 

Out put Control 

ILSBIOO 

01 

02 

03 

04 

05 

06 

IMSBI 07 

LINV 

MINV 

+5V I 0 

-5V O 

+12V 0 

-12V 0 

m 
0 z 
~ 

~ 
N 
co 
Ol 
'"tJ 
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Notes on Application 
1. Each of DGND pins (5, 11) and each of Vee 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 Vee pins to DGND should be bypassed as closely as possible by means of 
1µF and 0.01µF capacitors. 
For the 0.01µF, a ceramic chip capacitor should be used. 

3. The input capacitance of the analog input is much smaller than that of the Flash Type A/D con
verters in use so far. It is necessary to use an amplifier with sufficient band width and driving 
power. Pins VIN (21, 23) are divided in it, so they should be connected together. When driving 
with a low output impedance amplifier, parasitic oscillation may occur. This can be prevented by 
introducing between the amplifier output and A/D input a small resistance of 2 to 100 with smaller 
inductance, in series. And, that also each VIN pins are divided with small resistances (shown in 
the Application Circuit) is effective. 
The amplifier output and A/D input should be connected as closely as possible. 

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

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

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

7. It is recommended to connect free pins to AGND for prevention of noise effect. 
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Fe max vs. VEE 
40 

Ci) 
30 

0.. 
CJ) 

~ 
x 20 
co 
E 
CJ u. 

10 

0 
-5.5 -5.25 -5.0 -4.75 

VEE (V) 

IEE vs. VEE 

Vee=+ 5V 

< 
E-401--~~~-+-~~~-+~~~--1 
w 
.!:!! 

VEE (V) 

Ice vs. Vee 

VEE=- 5V 

< 
§ 10 
CJ 
E 

5.0 

Vee (V) 

5.25 
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CXA1296P 

Fe max vs. Ambient temperature 

Vee=+ 5V 
VEE=-5V 

~ 20i--~~--~~-t-~~~r-~~~ 
)( 
co 
E 
CJ 
u. 

o.__~~_._~~--'-~~~..__~~~ 
-25 0 25 50 75 

Ta - Ambient temperature (°C) 

IEE vs. Ambient temperature 
-80 

Vee =+5V 
VEE =-5V 

~ 

-60 ..., 

< 
.E.-4o 

< 
§ 
CJ 
E 

-20 

0 
-25 

20 

0 25 50 75 

Ta - Ambient temperature (°C) 

Ice vs. Ambient temperature 

Ve~=+ 5V 
VEE=- 5V 

-10 

0 
-25 

-

0 25 50 75 

Ta - Ambient temperature (°C) 



Amplitude deviation of the converted signal vs. 
The analog frequency 

T 
Vee=+ 5V 

+ 2 .._--~----I>--- VEE= - 5V 

0 1----+----=--i:-lt-.....__l----+----t 
iii I .............._ 
~ -21-----+------l>----""'-'~---~ 

~ -41-----+---~---4--~"'\lr-l 

Q. -61-----+---~----+------I 
E 
<( 

0 5 10 

fin (MHz) 

CIN vs. VIN - input DC level 
40 

V~~ =+ 5V 

r--- VEE= -5V 

t---30 

Li: 
.9- 20 
c: u 

10 

0 
0 -1 -2 

VIN - input DC level (V) 
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IREF vs. Ambient temperature 

Vee=+ 5V 
VEE= - 5V 

Ta - Ambient temperature (°C) 

TDLH, TDHL vs. Ambient temperature 

u; 
.s 
...J 
:x: 

40 

30 

{3. 20 

Vee=+ 5V 
VEE= - 5V 

-
TDHL 

--TDLH r. 
...J 
0 
I-

i--

10 

0 
-25 0 25 50 75 

Ta - Ambient temperature (°C) 

tds vs. Ambient temperature 
20 

15 

u; 
.s 10 
l/J 

"'O ... 

5 

0 

V~e = + 5V 
VEE =-5V 

.... -
-25 0 25 50 75 

Ta - Ambient temperature (°C) 



SONY@ 

50 

iii 
40 

~ 
a: z en 30 

20 

0 

SNR vs. FIN 

Vee=+ 5V 
1-----+----1--- VEE = - 5V 

Ta= 25°C 

Fe= 20MHz 

0 5 10 

FIN (MHz) 

Package Outline Unit : mm 

8 

... 6 :c 
Q) 

> 
'+:i 
(.) 

£ 4 
w 

2 

0 

28pin DIP (Plastic) 600mil 4.2g 

t().4 
37.B-0.1 

0.5 ±0.1 

1.2 ±0.15 

~~a 
:E +I 

~ ~ 

z 

:E 
0 
Cl') 
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Effective bit vs. FIN .,. 
Vee=+ 5V 
VEE=- 5V-- Ta =25°C ---~r--__ V1N = Fs 

Fe= 20MHz 

5 10 

FIN (MHz) 

DIP-28P-03 



SONY® CXD1172M/P I 
6-bit 20 MSPS Video AID Converter (CMOS) 

Evaluation Board Available - CXD1172P/CXA1106P PCB 

Description 
CXD1172 is a 6-bit CMOS AID converter for video 

use. The adoption of a 2-step parallel system 
achieves low consumption at a maximum conversion 
speed of 20 MSPS. 

Features 
• Resolution . . . . . . . .. .. . . .. . . . .. . . . . . .. . 6-bit ± 1 /2 LSB 
• Max. sampling frequency . .. . 20 MSPS 
• Low power consumption ... . 60 mW 

(at 20 MSPS Typ.) 
(Reference current excluded) 

• Built-in sampling and hold circuit. 
• 3-state TTL compatible output. 
• Power supply . . . .. . .. . .. . . . .. .. . . . . 5 V single 
• Low input capacitance . . . . . . . . 5pF 
• Reference impedance ........ 300 Q (Typ.) 

Structure 
Silicon gate CMOS monolithic IC 

Applications 
• TV, VCR digital systems and a wide range of fields 

where high speed AID conversion is required. 

Absolute Maximum Ratings (Ta:25°C) 
• Supply voltage Voo 
• Reference voltage VRT, VRB Voo 
• Analog input voltage VIN Voo 
• Digital input voltage CLK Voo 
• Digital output voltage VoH, VOL Voo 
• Storage temperature Tstg ....:55 

Recommended Operating 
• Supply voltage 

Conditions 
AVoo, AVss 
DVoo, DVss 
VRB • Reference input voltage 
VRT 
VRT-VRB 

7 v 
to Vss v 
to Vss v 
to Vss v 
to Vss v 
to +150°C 

4.75 to 
4.75 to 
0 to 
0.9 to 
0.9 to 

CXD1172M 16 pin SOP (Plastic) 

CXD1172P 16 pin DIP (Plastic) 

5.25 v 
5.25 
4.1 v 
5.0 v 

AVoo v 
• Analog input voltage VIN VRB to VRT 
• Clock pulse width TPWI 

TPWO 

• Operating temperature TOPR 

25 (Min.) ns 
25 (Min.) ns 

-20 to +75 °C 
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Block Diagram and Pin Configuration 

Lower 
comparators with -.--++-~ 

S/H (3 BIT) 

Lower 
comparators with --+---+-___. 

S/H (3 BIT) 

Upper 
comparators with -++-~ 

S/H (3 BIT) 

Pin Description and Equivalent Circuits 

No. Symbol Equivalent Circuit Description 

1to6 Do to Os Do (LSB) to Os (MSB) output 

7 CLK + Clock input 

D ss 

8 DVss Digital GND 

9, 15 DVoo Digital +5V 

10, 14 AVoo Analog +5V 

11 VAT Reference voltage (Top) 

13 VRB Reference voltage (Bottom) 

~] 12 VIN Analog input 

AV st 

16 AVss Analog GND 
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Digital Output 
Compatibility between Analog input voltage and the digital output code is indicated in the chart 
below. 

Input signal voltage 

VRT 

VRB 

Timing Chart 1 

Tpw1 I Tpwo 

Clock 

Analog input 

Data output N-3 

Step MSB 

0 1 

31 1 

32 0 

63 0 

: N-2 

I 

ToL=18ns 

Digital output code 

1 1 

0 0 

1 1 

0 0 

T 
1N+2 
I 

N-1 

1 

0 

1 

0 

LSB 

1 1 

0 0 

1 1 

0 0 

N+3 

N : N+l 

o: Point for analog signal sampling 
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Electrical Characteristics 
Voo = +5V, VAB = 1.0V, VAT= 2.0V, Ta= 25°C 

Item Symbol Conditions Min. Typ. Max. Unit 

Maximum conversion Fe VIN = 1.0 V to 2.0 V 20 25 MSPS 
speed F1N = 1 KHz ramp 

Supply current loo Fe= 20 MSPS 12 18 mA 
NTSC ramp wave input 

Reference pin current IAEF 2.6 3.3 4.8 mA 

Analog input band (-1 dB) BW 14 MHz 

Analog input capacitance CIN V1N = 1.5 V + 0.07 Vrms 5 pF 

Reference resistance RAEF 210 300 390 Q 
(VAT to VAs) 

Ear 0 -20 -40 
Offset voltage I--- mV 

Eos 10 30 50 

V1H 4.0 
Digital input voltage t--- v 

VIL 1.0 

hH V1H = Voo 5 
Digital input current I--- Voo =max. µA 

hL VIL= 0 v 5 

IOH VoH = Voo - 0.5 V -1.5 
Digital output current I--- Voo =min. mA 

IOL VOL= 0.4 V 4.0 

Output data delay ToL 18 30 ns 

Fe= 20 MSPS 
Integral, non-linearity EL ±0.3 ±0.5 LSB 

V1N = 1.0 V to 2.0 V 

Fe= 20 MSPS 
Differential non-linearity Eo ±0.3 ±0.5 LSB 

V1N = 1 .0 V to 2.0 V 

Differential gain error DG NTSC 40 IRE mod 1.0 % 

Differential phase error DP ramp, Fe = 14.3 MSPS 1.0 deg 

Aperture jitter Taj 40 ps 

Aperture delay Tsd 4 ns 
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Electrical Characteristics Test Circuit 

Integral non-linearity error 
Differential non-linearity 
Offset voltage 

Test circuit 

Differential gain error Test circuit 
Maximum operational speed l 
Differential phase error 

S.G. 
(CW) 

2.0V 

Fe-I KHz: 

1.0V 

FC 

Digital output current test circuit 

voo 
2.ov VRT 

VIN 

1.0V VRB 

SL CLK 

GND 

~ 

VOL 

l 

VIN OUT 

St :oN1FAc::B 
S2:0N1FB>A 

A<B A>B 

COMPARATOR 

CXDt172 
A6 86 
I I 

BUFFER 
At Bt 
AO Bo 

"o" 

CLKt20MHzl 

CONTROLLER 

cx20202A-1 

TTL 

• ECL 

Voo 
2.ov C>-------'Vn 

VIN 

1.0V 0-------1 VH 

I 
+ n.. CLK 

-1 GNO 

-127-

000--·00 
TO 

11 1---10 

{
D.G 
O.P. 

I ~1 

CXD1172M/P 

ERROR RATE 

COUNTER 



SONY@ CXD1172M/P 

Timing Chart 2 

Analog Input 

External clock 

Upper comparators block S(l) C(l) s (2) c (2) s (3) C(3) I s (4) c (4) 

Upper data MD{O) MD(l) MD(2) MD(3) 

Lower reference voltage RV(l) RV2) RV(3) 

Lower comparators A block _...1.l_s_(1_l ..L...--H-(l_l --'--c_O_l_l.__s_(_3l_.._ __ H_(3_l _ _..._c_(3_l ... I_ 
Lower data A )<:.__ ___ L_o_<_-_1_> __ --JX.._ ____ L_o_<1_l ___ ...,,>C 

Lower comparators B block H(O) C(O) S(2) H(2) C(2) S(4) H(4) 

LowerdataB __ L_D_<_-_2l _ __.X~ ____ L_D_(_ol ____ x~~~L_D_(2_l~-

Digital output Out(-2) Out(-1) Out(O) Out (1) 

Application Circuit 

Confer the page for "Peripheral circuit board" of CXD1172P/CXA.1106PPCB. 
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Operation (See Block Diagram and Timing Chart) 

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

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

3. The operation of respective parts is as indicated in the chart. For instance input voltage Vi (1) is 
sampled with the falling edge of the first clock by means of the upper comparator block and the 
lower comparator A block. 
The upper comparators block finalizes comparison data MD (1) with the rising edge of the first 
clock. Simultaneously the reference supply generates the lower reference voltage RV (1) that 
corresponded to the upper results. The lower comparator block finalizes comparison data LO (1) 
with the rising edge of the second clock. MD (1) and LO (1) are combined and output as Out (1) 
with the rising edge of the 3rd clock. Accordingly there is a 2.5 clock delay from the analog input 
sampling point to the digital data output. 

Operation Notes 

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

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

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

4. Reference input 
Voltage between VRT to VRs is compatible with the dynamic range of the analog input. Bypassing 
VRT and VRB pins to GND, by means of a capacitor about 0.1 µF, stable characteristics are ob
tained. 

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

6'. About latch up 
It is necessary that AVoo and DVoo pins be the common source of power supply. 
This is to avoid latch up due to the voltage difference between AVoo and DVoo pins when power 
is ON. 
See "For latch up prevention" of CXD1172P/CXA 1106P PCB description. 
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50 

45 

-40 en 
CL en 
6 35 

~ 30 

~ 
25 

20 

20 

<(18 

.s 
c: 16 

~ 
5 14 
>-

15.. 
C.12 
:::::J en c 
.f! 10 

20 

19 

en" c: 
;: 17 
«S 
Qi 11 
Cl 

UJ 

14 

Fe (Max.) vs. Supply voltage 

V1m=5.0V 
Vnu=l.OV 
VRT=2.0V-t--
Ta=25°C 

~ L------
~ 

4.0 4.5 5.0 5.5 

Voo-Supply voltage M 

Supply current vs. Supply voltage 

Ta=25"C 1 
fs=20MSPS 

t-- Vin=lkHz ramp wave 
VRR=l.OV 
VRT=2.0V 

L 

z v 
L 

v 

/ 
4.0 4.5 5.0 5.5 

Voo-Supply voltage M 

Fe (Max.) vs. Ambient temperature 

35 >--+----+----+-----+-----+---< 

25 1---+-----+----+-----t-----+--t 

-25 50 

Ta-Ambient temperature (°C) 

Supply current vs. Ambient temperature 

111--+---+J----1----+-1--+--1 

Voo=5.0V VRu= I. OV 
- 16 t--t-fs=20MSPS -+---vwr=2.ov--+-g Vin= 1 kHz ramp wave 

c: 151--+----+----+----+----+-; 

~ 
5 141---+-----+----+----+----+--t 
>-

15.. g. 131--+----+----t----+----+--t 
en c r--._ 
.f! 121--+----+---='"'f-o;;;::---+----+--t 

~ 
11---+-----+----t----r------r----i 

-25 25 75 

Ta-Ambient temperature (°C) 

CLK~.sv 

Output Delay vs. Ambient temperatu: ~uv 
Load = TTLS q, one gate + 1 o pf ic1r 

Fall delay (tdf) 

L 

z v 
V1m=S.OV 

~ 
VRR=l.OV -
VnT=2.0V _ 

~ l 

-25 50 75 

Ta-Ambient temperature (0C) 
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Output Delay vs. Ambient temperature 

Load = TTLS q, one gate + 1 OpF 

Rise delay (tdr) 
221----+----+----+----+----+~ 

21 t--+----+----+----+-_,,,,,/~--l 

en 201----+----t----+-v--,,....-+-v-7-----+----i .s. 
~ 

19 Zl Vuu=S.OV 
~ 181----+-----+ ,,,v-----+----+ v •• = I. ov ..., 

17 I /L...- Vwr=2.0J -I 

161---~~'-----1---1------+----+--t 

151----+----t----+-----t-----+J----i 

25 75 

Ta-Ambient temperature (°C) 
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Effective bit vs. Input frequency 

fs=20.48MSPS _ +--
VRB=1.0 v 
VRT=2.0 v 

+--Voo=5.0V -

Ta=25°C 

-+--

Input frequency (MHz) 

Output Level vs. Fin 

en 0 
~ 
Q) 
> 
$ -2 
5 VRr=-2.0V, VRe=1.0V 
a. fs=20MHz 
5 -3 Voo=-5.0V 
0 50 n direct in ut -4 

10 20 30 40 

Analog Input Frequency [MHz] 

50 

CXD1172M/P 

SNR vs. Input frequency 

39 f--+---+---1--f-s=-;+0-.4_8_M1+S-P-S--+---+--1 

38 1---4----1--_,_ VRB=1.0 v 
VRT=2.0 v 
Voo=5.0 V 

co 3 r '----'-----l.---'- Ta=25°C 

~ 
a: z 
(/) 

U:-
~ 
Q) 
(.) 
c 
~ 
·5 
cu a. cu 
0 
5 
a. 
E 
C> 
0 ca 
c 
<( 
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Package Outline Unit:mm 

CXD1172M 16pinSOP(Plastic) 300mil 0.2g 

16 

t 0.4 
9.9-0.1 

9 

'<r. 
~d ~ 
+I 0) 02 

C"J c--: (() 

1 

0.4 5±0,l 

I() 

a. 
1.2 7 

~•0.121@1 
CXD1172P 16pinDIP(Plastic) 300mil 1.0g 

d ci 
1 I Js 

2.5.i.J_J_ 

0.5 ±'0.1 

1.2 ±0,15 

z "3' ..... 
- do 
~ +I 
LO l'-
c) rt) 

(T) ..... 

do 
+I 

"I: 
co 
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CXD1172AM/ AP I 
6-bit 20 MSPS Video AID Converter (CMOS) Preliminary 

Evaluation Board Available - CXD1172AP/CXA1106P PCB 
Description 

CXD1172A is a 6-bit CMOS AID converter for 
video use. The adoption of a 2-step parallel 
system achieves low consumption at a maximum 
conversion speed of 20 MSPS minimum, 35 
MSPS typical. 

CXD1172AM 16 pin SOP (Plastic) 

Features 
• Resolution . . . . . . . . . . . . . . . . . . .. . . . . .. . . 6-bit ± 1 /2 LSB 
• Max. sampling frequency .... 20 MSPS 
• Low power consumption .... 40 mW 

(at 20 MSPS Typ.) 
(Reference current excluded) 

CXD1172AP 16 pin DIP (Plastic) 

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

Silicon gate CMOS monolithic IC 

Applications 
• TV, VCR digital systems and a wide range of fields 

where high speed AID conversion is required. 

Absolute Maximum Ratings (Ta=25°C) 
• Supply voltage Voo 
• Reference voltage VRT, VRB Voo 
• Analog input voltage V1N Voo 
• Digital input voltage CLK Voo 
• Digital output voltage VoH, VoL Voo 
• Storage temperature Tstg -55 

Recommended Operating Conditions 
• Supply voltage AVoo, AVss 

• Reference input voltage 

• Analog input voltage 
• Clock pulse width 

• Operating temperature 

DVoo, DVss 
VRB 
VRT 
VRT-VRB 
VIN 

TPWI 

TPWO 

Topr 

7 v 
to Vss V 
to Vss V 
to Vss V 
to Vss V 
to +150 °c 

4.75 to 5.25 V 
4.75 to 5.25 
O to 4.1 V 
0.9 to 5.0 V 
0.9 to AVoo V 

VRB to VRT 
25(Min.) ns 
25 (Min.) ns 

-20 to +75 °c 
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Block Diagram and Pin Configuration 

Digital Output 

Lower 
comparators with 

S/H(3blt) 

Lower 
comparators with 

S/H(3bit) 

Upper 
comparators with 

S/H(3blt) 

CXD1172AM/AP 

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

Input signal voltage Step MSB 

VAT 

VRB 

Timing Chart 1 

Clock 

Analog input 

Data output 

· Tpw1 l Tpwo 

•N 
tds-.' :-, 

N-3 

0 

31 

32 

63 

1 

1 

0 

0 

:N+l 

I 
I 
I 

N-2 

ToL=l8ns 

Digital output code 

1 1 1 1 

0 0 0 0 

1 1 1 1 

0 0 0 0 

N-1 
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SONY® CXD1172AM/AP 

Electrical Characteristics 
Voo = +5V, VAe = 1.0V, VAT= 2.0V, Ta= 25°C 

Item Symbol Conditions Min. 

Maximum conversion 
Fe 

VIN = 1.0 V to 2.0 V 
20 speed F1N = 1 KHz ramp 

Supply current loo 
Fe= 20 MSPS 
NTSC ramp wave input 

Reference pin current IAEF 

Analog input band (-1dB) BW 

Analog input capacitance CIN V1N = 1.5 V + 0.07 Vrms 

Reference resistance 
RAEF (VAT to VAs) 

EoT 
Offset voltage ~ 

Eos 

V1H 4.0 
Digital input voltage ~ 

VIL 

liH V1H = Voo 
Digital input current f-------1 Voo =max. 

liL VIL= 0 v 
IOH VoH = Voo - 0.5V -1.5 

Digital output current f-------1 Voo =min. 
IOL VOL= 0.4 V 4.0 

Output data delay TOL 

Fe= 20 MSPS 
Integral non-linearity EL 

V1N = 1.0 V to 2.0 V 

Differential non-linearity Eo 
Fe= 20 MSPS 

VIN = 1.0 V to 2.0 V 

Differential gain error DG NTSC 40 IRE mod 

Differential phase error DP ramp, Fe = 14.3 MSPS 

Aperture jitter Taj 

Sampling delay Tsd 

For the following information, please see CXD1172M/P portion. 
• Pin Description and Equivalent Circuits 
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Typ. Max. Unit 

35 MSPS 

8 mA 

3.3 mA 

20 MHz 

4 pF 

300 Q 

-20 
mV 

30 

v 
1.0 

5 

5 
µA 

mA 

18 30 ns 

±0.3 ±0.5 LSB 

±0.3 ±0.5 LSB 

1.0 % 

1.0 deg 

40 ps 

4 ns 



Electrical Characteristics Test Circuit 

Integral non-linearity error 
. Differential non-linearity 
Offset voltage 

Test circuit 

Differential gain error Test circuit 
Maximum operational speed l 
Differential phase error 

S.G. 
(CW) 

Fc-IKHz: ~ z.ov 

~t.OV 

SYNC 

FC 

Digital output current test circuit 

VDD 

2.ov VllT 
VIN 

1.0V VIII 

.IL CLK 

GND 

..J2!:...... 

VOi. 

l 

St :ON IF A<:B 
S2:0N1FB>A 

A<B A>B 

VIN OUT 6 COMPARATOR 6 

CXD1172A 

CLKIZOMHzl 

TTL 

+ 
ECL 

2.0V 

1.0V 

+ 

-1 

:I~ :I~ BUFFER 

Ao BO 

"o" 

CONTROLLER 

-:i.2v 

VDD 
0-------tVRT 

VIN 

0-------tVH 

.rt CLK 

GND 

000---00 

6 I t~---10 

{
D.G 
D.P. 

I ~I 
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SONY® CXD1172AM/AP 

Timing Chart 2 

Analog Input 

External clock 

Upper comparators block s (1) cm s (2) c (2) s (3) c (3) I s (4) I c (4) 

Upper data MD(O) MD(l) MD(2) MD(3) 

Lower reference voltage RV(O) RV(l) RV2) 

Lower comparators A block I S (1) H (1) C (1) I S (3) H (3) C (3) I 
Lower data A J('.._ ___ L_D_<_-_1_> __ __.X"' ____ L_D_<1_> ____ >C 

Lower comparators B block H(O) C(O) S(2) H(2) C(2) 5(4) H(4) 

Lower data B ~-L_D_<_-_2_>_~X~ ____ L_D_(_oi ____ x_~~L_D_(2_l~-

Digital output Out(-2) Out(-1) Out(O) Out (1) 

Application Circuit 

Confer the pe.ge for "Periphera.1 circuit board" of CXD1172.AP/CXA.ll06PPCB. 
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SONY® CXD1172AM/AP 

Operation (See Block Diagram and Timing Chart) 

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

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

3. The operation of respective parts is as indicated in the chart. For instance input voltage Vi (1) is 
sampled with the falling edge of the first clock by means of the upper comparator block and the 
lower comparator A block. · 
The upper comparators block finalizes comparison data MD (1) with the rising edge of the first 
clock. Simultaneously the reference supply generates the lower reference voltage RV (1) that 
corresponded to the upper results. The lower comparator block finalizes comparison data LO (1) 
with the rising edge of the second clock. MD (1) and LO (1) are combined and output as Out (1) 
with the rising edge of the 3rd clock. Accordingly there is a 2.5 clock delay from the analog input 
sampling point to the digital data output. 

Operation Notes 

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

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

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

4. Reference input 
Voltage between VRT to VRB is compatible with the dynamic range of the analog input. Bypassing 
VRT and VRB pins to GND, by means of a capacitor about 0.1 µF, stable characteristics are ob
tained. 

5. Timing 
Analog input is sampled with the falling edge of CLK and output as digital data with a delay of 
2.5 clocks and with the following rising edge. The delay from the clock rising edge to the data 
output is about 1 Sns. 

6. About latch up 
It is necessary that AVoo and DVoo pins be the common source of power supply. 
This is to avoid latch up due to the voltage difference between AVoo and DVoo pins when power 
is ON. 
See "For latch up prevention" of CXD1172AP/CXA1106P PCB:description. (Page 495). 
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Package Outline Unit:mm 

CXD1172AM 16pin SOP(Plastic) 300mil 0.2g 

1 6 

1 

0.4 5±0.l 

+ 0.4 
9.9-0.1 

9 

8 

(\') ...... ~I 
00 +I 
+I 0) 

(Y) c..! 
i.O 

1.2 7 

~1$1±0.121@1 
CXD1172AP 16pin DIP(Plastic) 300mil 1.0g 

~ 
~ 
1 I ts 

2.5ilJ__ 

0.5 ± 0.1 

1.2 ±0.15 

~I~~ 
::::E +I 
Ii) l."-
0 rri 

(Y)..-< 

do 
+I 
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SONY® CXD1175M/P I 
8-bit 20 MSPS Video AID Converter (CMOS) 

Evaluation Board Available - CXD1175P/CXA1106P PCB 
Description 

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

Features 
• Resolution . . . .. .. .. . .. .. .. . .. . . . . .. .. . 8-bit ± 1 /2 LSB 

(DL) 
• Max. sampling frequency .... 20 MSPS 
• Low power consumption .... 90 mW 

(at 20 MSPS Typ.) 
(Reference current excluded) 

• Built-in sampling and hold circuit. 
• Built-in reference voltage self bias circuit. 
• 3-state TIL compatible output. 
• Power supply .. . .. . . .. .. .. .. .. .. .. . 5V single 
• Low input capacitance .. .. .. .. 16 pF 
• Reference impedance ........ 2700 (Typ.) 

Structure 
Silicon gate CMOS monolithic IC 

Appllcatlons 
• TV, VCR digital systems and a wide range of fields 

where high speed AID conversion is required. 

Absolute Maximum Ratings (Ta:25°C) 
• Supply voltage Voo 7 
• Reference voltage VRT,VRB Voo to Vss 
• Analog input voltage VIN Voo to Vss 
• Digital input voltage CLK Voo to Vss 
• Digital output voltage VoH, VoL Voo to Vss 

v 
v 
v 
v 
v 

• Storage temperature Tstg -55 to +150°C 

Recommended Operating Conditions 

CXD1175M 24pin SOP (Plastic) 

CXD1175P 24pin DIP (Plastic) 

• Supply voltage AVoo, AVss 4.75 to 5.25 v 
DVoo, DVss 
I DGND-AGND I 0 to 100 mV 

• Reference input voltage VRB.VRT o~VRe.<VRT~2.7 v 
VRr-VRe 1.8 to AVoo V 

• Analog input voltage V1N VRe to VAT (1.8Vp-p to AVooVp-p) 
• Clock pulse width TPw1 25 (Min.) ns 

TPwo 25 (Min.) ns 
• Operating temperature Topr -20 to +75 °C 
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Block Diagram and Pin Configuration 

Digital Output 

·-.---Lower encoder 

Upper data 
latchs 

(4bit) 

Lower encoder 
(4bit) 

-..-1----Upper encoder 
(4bit) 

Clock generator 

Lower 
comparators with 

S/H (4 bit) 

Lower 
comparators with 

S/H (4 bit) 

Upper 
comparators with 

S/H (4 bit) 

Reference voltage 

CXD1175M/P 

DVas 

VRB 

VRBS 
(Typ. 0.6V) 

AVss 

AVss 

VIN 

AVoo 

VRT 

VRTS 
(Typ. 2.6V) 

AVoo 

AVoo 

DVoo 

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

Input signal voltage Step 
Digital output code 

MSB LSB 

VRT 0 1 1 1 1 1 1 1 

127 1 0 0 0 0 0 0 

128 0 1 1 1 1 1 1 

VRB 255 0 0 0 0 0 0 0 
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SONY® CXD1175M/P 

Pin Description and Equivalent Circuits 

No. Symbol Equivalent Circuit Description 

+ 
When OE = Low, 
Data is output. 

1 OE When OE = High, 
Do to D1 pins turn to High 

SS impedance. 

2,24 DVss Digital GND 

3to 10 Doto D1 ~ Do (LSB) to D1 (MSB) output 

11, 13 DVoo Digital +SV 

12 CLK + Clock input 2 

0 SS 

~AVOO Shorted with VRT generates, 
16 VRTS 

+2.6V. 
6 

17 VRT 
J_AVDD 

Reference voltage (Top) 

~~ 
23 VRB 

17 ~'e:/ 

Reference voltage (Bottom) 
6Avss 

14, 15, 18 AVoo Analog +SV 

~r~ 19 VIN ~ Analog input 
I 

~ 
AVss 

20,21 AVss Analog GND 

~ .... Shorted with VRB generates 
22 VRBS 

2 
+0.6V. 

-142-



SONY@ 

Timing Chart 

1. Without OE 

Clock 

Analog input 

Data output 

2. With OE 

Tpw1 I Tpwo 

I I 

-:tds 
N-3 

;N+l 
I 
I 

: N-2 
I 
I 
I 

ToL =18ns 

o: Point for analog signal sampling. 

OE \-- O.SVoo 
I 
I 
I 
I 
I 

Data output : ( 
High : : impedance : 1 ..._ __ _ 

:..--.: 
Typ. 12.SnS 
Max. 30nS 

N-1 

I 
I 
I 
I 

' I N+3 
I 

I N 

N+4 

N+l 

____ /- 0.5Voo 

I 
I 

I 

O. SV --f:r ~gh .impedance 

Loading conditions 

2k~ i-
Do to D1 o--ti=1 

lOpF T TI'L 

Data output 

Typ. 
Max. 

71; 74S 
l I I 
•• I ... 

I I" SnS _::::/' !..._ Typ. 25nS 
15nS Dependent on tine constant 

(R•C) of the load cormected 
with output pins. 
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SONY® CXD1175M/P 

Electrical Characteristics 
Fe= 20MSPS, Voo = +5V, VAB = 0.6V, VAT= 2.6V, Ta= 25°C 

Item Symbol Conditions Min. Typ. Max. Unit 

Maximum conversion Fe V1N = 0.6V to 2.6V 20 25 MSPS 
speed F1N = 1 KHz ramp 

Supply current loo Fe= 20 MSPS 18 27 mA 
NTSC ramp wave input 

Reference pin current IAEF 5.2 7.5 10.5 mA 

Analog input band (-1 dB) BW 14 MHz 

Analog input capacitance CIN V1N = 1.5V + 0.07 Vrms 16 pF 

Reference resistance RAEF 190 270 350 n 
(VAT to VAs) 

~ Short VAB and VAss 0.57 0.6 0.65 
Self bias 1 v 

VRT1 -VRe1 Short VAT and VATS 1.90 2.0 2.15 

VRB=AGND 
Self bias 2 VAT2 2.2 2.3 2.40 v 

Short VAT and VATS 

EoT -18 -43 -68 
Offset voltage t------1 mV 

Eos 0 +20 +45 

VIH 4.0 
Digital input voltage t------1 v 

VIL 1.0 

hH V1H = Voo 5 
Digital input current Voo =max. µA 

hL VIL= ov 5 

IOH VoH = Voo - 0.5V -1.5 
Digital output current t------1 OE = Vss, Voo = min. mA 

. IOL VOL= 0.4V 4.0 

Digital output current 
IOZH - VoH = Voo 16 

OE= Voo, Voo = max. µA 
IOZL VOL= OV 16 

Output data delay ToL 18 30 ns 

Fe= 20 MSPS 
Integral non-linearity EL +0.7 +1.5 LSB 

V1N = 0.6V to 2.6V -1.0 

Fe= 20 MSPS 
Differential non-linearity Eo 0 ±0.3 ±0.5 LSB 

V1N = 0.6V to 2.6V 

Differential gain error DG NTSC 40 IRE mod 1.0 O/o 

Differential phase error DP ramp, Fe = 14.3 MSPS 0.7 deg 

Aperture jitter taj 30 ps 

Sampling delay tds 4 ns 
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Electrical Characteristics Test Circuit 

Integral non-linearity error l 
Differential non-linearity error Test circuit 
Offset voltage 

St:ON1FA<B 
S2:0N1FB>A 

OUT 
CXD1175 

CLK (20MHz) 

"o" 

A<B A>B 

COMPARATOR 
Ae Be 

~1 J1 
Ao 80 

CONTROLLER 

Differential gain error Test circuit 
Maximum operational speed l 
Differential phase error 

S.G. 

2.6V 

Fe-I KHz'. 

0.6V 

SYNC 

ICWI FC 

Digital output current test circuit 

voo 

2.6V VAT 

VIN 

0.6V VRB 

CLK 
OE 

GND 

CXD 

1175 

..!2!:.-

+ 
VOL -1 l 

BUFFER 

TTL 

• ECL 

000---00 
TO 

I I 1---10 

2.6V 

0.6V 

n. 
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{

D.G 
D.P. 

-!1.2V 

Voo 

VAT 
VIN ~ 

VRI 

CLK + OE VOH -1 GND l 



SONY@ CXD1175M/P 

Timing Chart 2 

V,(1) V,(2) V,(3) V,(4) 

Analog input 

External clock 

Upper comparators block S(l) C(l) S(2) C(2) S(3) C(3) S(4) C(4) 

Upper data MD(O) MD(l) MD(2) MD(3) 

Lower reference voltage RV(O) RV(l) RV2) RV(3) 

Lower comparators A block _...1l_s_(1_) _,_ __ H_O_> _ __.__c_(l_) ..... l __ s_(3_l__._ __ H_(3_l _ __.__c_(3_) ..... I..__ 
Lower data A J( ____ 1_n_(_ -1> ____ X _____ 1_n_(_1> ____ >C 

Lower comparators B block H (0) c (O) S (2) H (2) C (2) S (4) H (4) ____ ..._ _ __. __ __._ _____ ..._ _ ___., __ _._ ___ _ 
Lower data B ____ L_D_(_-_2_> ___ x _______ L_D_·_(o_) _____ x _____ L_D_(_2) __ _ 

Digital output Out(-2) Out(-1) Out(O) Out(l) 
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SONY@ CXD1175M/P 

Operation (See Block Diagram and Timing Chart) 

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

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

3. The operation of respective parts is as indicated in the chart. For instance input voltage Vi (1) is 
sampled with the falling edge of the first clock by means of the upper comparator block and the 
lower comparator A block. 
The upper comparators block finalizes comparison data MD (1) with the rising edge of the first 
clock. Simultaneously the reference supply generates the lower reference voltage RV (1) that 
corresponded to the upper results. The lower comparator block finalizes comparison data LO (1) 
with the rising edge of the second clock. MD (1) and LO (1) are combined and output as Out (1) 
with the rising edge of the 3rd clock. Accordingly there is a 2.5 clock delay from the analog input 
sampling point to the digital data output. 

Operation Notes 

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

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

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

4. Reference input 
Voltage between VRT to VAB is compatible with the dynamic range of the analog input. Bypassing VAT and 
VAB pins to GND, by means of a capacitor about 0.1µF, stable characteristics are obtained. By shorting VAT 
and VATS, VAB and VsAs, the self bias function that generates VAT= 2.6V and VAB = 0.6V, is activated. 

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

6. OE pin 
By connecting OE to GND output mode is obtained. By connecting to Voo high impedance is obtained. 

7. About latch up 
It is necessary that AVoo and DVoo pins be the common source of power supply. 
This is to avoid latch up due to the voltage difference between AVoo and DVoo pins when power is ON. 
See "For latch up prevention" of CXD1175P/CXA 1106P PCB description. 
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Application Circuit 

+5V 

Vin 

C7+ 
Cit 47µ 1' 
0.1µ ~ 

+5V 

* Ceramic Chip Condenser 
0.1µF 

..!, Analog GND 

rtr : Digital GND 

CXD1175M/P 

HC04 

1-------0 07!MSBI 

>------006 

1------00!! 

1------004 

1------003 

1------002 

t------00t 

Note) It is necessary that AVoo and DVoo pins be the common source of power supply. 

-148-

CXD1175M/P 



SONY@ 

Fe (max.) vs. Supply voltage 

~1------+----+----t-----+---i 

'iii 30J,._-l-----+----l------+--I 

55 _J-----
6. 25 1---1-~---~.---==---=--+-V-o-o=-5.~0~V+----1 
~ zo,1-----+-----+------t VRs= 0.6V +----

-
E VRT=2.6V 

Ta =25°C 
~ 15L---l-----+----l------+--1 

1 
0 

10,1----1-----1----+------+--l 

4.0 5.0 5.5 

Voo-Supply voltage M 

IDD vs. Supply voltage 

251---1-----1-----+----+-----1 

20 

Ta =25°C 
fs =20MSPS 
V;. = 1kHz ramp wave 
VRs=0.6V 
VRT=2.6V 

..e 15J,._-l----+.,.oi!~---+----t----1 

101----+----+----+----t----t 

4.0 4.5 5.0 S.5 

Von-Supply voltage (V) 

CXD1175M/P 

Fe (max.) vs. Ambient temperature 

301---1----1----1----1----+--I 

~1---1----1----1----1---+-I 

'Ci) 28 Voo-5. OV 
3; 'Z71--~r-_-""""....C:c---+--VRs= 0.6V -+--e 

26 
r--...... VRT= 2.6V 

-~25 ~ 
24 """' ~ 231-----1------1------1----+---+-i 

221---1----1----1----+----+---I 

211----+----+---+---+---+-l 

201---1----1----1----1-----1----1 

-25 25 50 

Ta-Ambient temperature (°C) 

loo vs. Ambient temperature 

21 >---+------Voo = 5. OV 

20,1----+---fs = 20MSPS 

75 

<( 191---f'"oo_,__----1----1---+----+---1 

S 18f---l------l---==""'-=--+----+---1 
0 ..e 171---1----+---+---+----==+-4 

t6f--+----+----+---+----l--I 

-25 25 50 75 

Ta-Ambient temperature (°C) 

CLK~.5V 

Output Delay vs. Ambient temperatur; ~ 
2

.5v 

Load = TTLS </> one gate + 1 O pf tdr 

Output Delay vs. Ambient temperature 

Load = TTLS </> one gate + 1 OpF 

20 

_19 
0 
~ 18 
c: 

- 17 >-
.; 16 

c 15 

14 

Fall delay (tdf) 

r 
~ Voo=5.0V 

~ 
VRs= 0.6V-

~ 
VRT= 2.iV-

-25 0 25 50 75 

Ta-Ambient temperature (0C) 
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Rise delay (tdr) 
221---l--____.:-1----1----1---+-~ 

21 J,._-l----l----l----l--,...-~-----1 
0 j:7 
~ 20 ~ 

.s 19J,._-l----l---..fl.JL"~---+-----I--
>- L_ Voo=5.0V 
.; 191--+----+-v-----+----+ VRe=0.6V -

·c 11 ~ VRT=2.6/ _ 

161--~~-----1------1------1----+---I 

151----1-----1-----1-----1----T+--l 

-25 25 50 75 

Ta-Ambient temperature (°C) 
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Supply current (voltage) vs. Sampling rate 

23 

110 22 

21 

100 20 

19 

-§5 15 

10 t:::: 14 

~ 13 

>- 12 

"i5.. 11 

50 g. 10 

(/) 9 

_;z 

iZ 
~ Voo=5.0V ----I 

~ VRT=2.6V -

vZ 
VRs=0.6V -
Ta =25·c -
Vin =lkHz _____, 

10 15 20 25 

Sampling rate (MSPS) 

Eff bit vs. Fin 

fs=20.48MSPS --+--+----+---+--1-----< 

VRs=0.6V 
VRT=2.6V 
Voo=5.0V 

3 t--- Ta=25°C 
2'----'----'-1~~1~.J..--'---L~....__._~...._~ 

0 2 3 4 5 6 7 8 9 10 

Fin-Input frequency (MHz) 

Output Level vs. Fin 

VRr=2.6V, VRB=0.6V -
fs=20MHz 
Voo=5.0V ---+---+----..-----+---t 

_ 4 1--~so~n~d~irect~_in~u~t,_..---1----1---.~-~ 

10 30 40 50 

Analog Input Frequency [MHz] 
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SNR vs. Fin 

48 

46 

44 

m-
~ 42 

a: 40 z 
(/) 

38 

36 

'i--..._ I 

1----1 fs=20.48MSPS --fL.::::::J---'l"-~~+---+--+----1 
VRB=0.6V t:::::J 

1----1 VRr=2.6V ~ 
1 1--1 Voo=5.0V ~ 

Ta=25°C 
34~~~i~-l~~~~~~~~~~~ 

0 2 3 4 5 6 7 8 9 10 

CL 
e:.. 20 
Q) 
(.) 
c: 
.s 
-~ 15 

a. 
ell 
(.) 

s 10 
a. 
.£ 
g> 5 

t--

(ti 0 
c: 
<( 

Fin-Input frequency (MHz) 

Analog Input Capacitance vs. V1N 

Vin=DC level 
+0.07Vrms 

2 3 

Analog Input Voltage (V) 



SONY® 

Package Outline Unit: mm 

CXD1175M 24 pin SOP (Plastic) 300mil 0.3 g 

24 

1 
OA 5±o.t 

t0.4 
1 5.0-0.1 

13 

12 

1.2 7 

~ ±OJ2 !@I 

CXD1175P 24 pin DIP (Plastic) 400mil 2.0 g 

24 

t0.4 
3 0.2-0.1 

0.5±0.1 

1.2 ±0.15 

13 

z "'""' - dd 
::E +I 

~ ~ 
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CXD1175AM/ AP I 
8-bit 20 MSPS Video AID Converter (CMOS) Preliminary 

Evaluation Board Available - CXD1175AP/CXA1106P PCB 
Description 

CXD1175A is an 8-bit CMOS AID converter for 
video use. The adoption of a 2-step parallel 
system achieves low consumption at a maximum 
conversion speed of 20 MSPS minimum, 35MSPS 
typical. 

CXD1175AM 24 pin SOP (Plastic) 

Features 
• Resolution .... .. .. . .. .. .. .. .. .. .. .. .. . 8-bit ± 1 /2 LSB 

(DL) 
• Max. sampling frequency .... 20 MSPS 
• Low power consumption .... 60 mW CXD1175AP 24 pin DIP (Plastic) 

(at 20 MSPS Typ.) 
(Reference current excluded) 

• Built-in sampling and hold circuit. 
• Built-in reference voltage self bias circuit. 
• 3-state TTL compatible output. 
• Power supply .... .... .. .. .. .... .. .. 5V single 
• Low input capacitance ........ 11 pF 
• Reference impedance ........ 3600 (Typ.) 
• Pin replacable with CXD1175M/P 
Structure 

Silicon gate CMOS monolithic IC 

Applications 
• TV, VCR digital systems and a wide range of fields 

where high speed AID conversion is required. 

Absolute Maximum Ratings (Ta:25°C) 
• Supply voltage Voo 7 
• Reference voltage VRT,VRB Voo to Vss 
• Analog input voltage VIN Voo to Vss 
• Digital input voltage CLK Voo to Vss 
• Digital output voltage VoH, VoL Voo to Vss 

v 
v 
v 
v 
v 

• Storage temperature Tstg -55 to +150°C 

Recommended Operating Conditions 
• Supply voltage AVoo, AVss 4.75 to 5.25 

DVoo, DVss 
I DGND-AGND I o to 100 

v 

mV 
• Reference input voltage VRB,VRT o~ VRe<VRT~2.7 v 

v VRT-VRe 1.8 to AVoo 
• Analog input voltage V1N VRB to VRT 
• Clock pulse width TPw1 25 (Min.) 

TPwo 25 (Min.) 
• Operating temperature Topr -20 to +75 

-152-
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Block Diagram and Pin Configuration 

Digital Output 

Upper data 
latchs 

Clock generator 

Lower encoder 
(4bit) 

Lower 
comparators with 

SLH (4 bit) 

Lower 
comparators with 

S/H (4bit) 

Upper 
comparators with 

S/H (4bit) 

Reference voltage 

CXD1175AM/AP 

OV11 

VRBS 
(Typ. 0.6V) 

AVss 

AVss 

VIN 

AVDD 

VRT 

VATS 
(Typ. 2.6V) 

AVDD 

AVoo 

ovoo 

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

Input signal voltage Step 
Digital output code 

MSB LSB 

VAT 0 1 1 1 1 1 1 1 

127 1 0 0 0 0 0 0 

128 0 1 1 1 1 1 1 

VRB 255 0 0 0 0 0 0 0 

For the following information, please see CXD1175M/P portion. 
• Pin Description and Equivalent Circuits 
• Description of Operation 
• Application Circuit 
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Timing Chart 1 

1. Without OE 

Clock 

Analog input 

Data output 

2. With OE 

Data output 

Tpw1 l Tpwo 

: N-3 

iN+l 
I 
I 

I 
I 
I 

ToL =18ns 

o: Point for analog signal sampling. 

\- 0.5Voo 
I 
I 

~ :<~~~~ 
I I 
~ 

Typ. 12.SnS 
Max. 30nS 

IN+3 N+4 
I 

N-1 I N N+l 

----'I- 0.5Voo 

• 
Loading ex>rrlitions 

Data output 

Typ. 
Max.· 

I 
I 

0. 5V - - ~ >-~gh hnpOOanre 

I I I ••I .., 

2ki ~ 
DotoD1~ 

lOpF T T1'L 

I I~ 
7!r 74S 

5nS _y ,.._ Typ. 25nS 
15nS Deperrlent on time cnnstant 

(R•C) of the load cnnnected 
with output pins. 

-154-

series 

CXD1175AM/AP 



SONY® CXD1175AM/AP 

Electrical Characteristics 
Fe= 20MSPS, Voo = +5V, VRB = 0.6V, VRr = 2.6V, Ta= 25°C 

Item Symbol Conditions Min. Typ. Max. Unit 

Maximum conversion Fe V1N = 0.6V to 2.6V 20 35 MSPS 
speed F1N = 1 KHz ramp 

Supply current loo Fe= 20 MSPS 12 mA 
NTSC ramp wave input 

Reference pin current IREF 5.6 mA 

Analog input band ( -1 dB) BW 20 MHz 

Analog input capacitance CIN V1N = 1.5V + 0.07 Vrms 11 pF 

Reference resistance RREF 360 n 
(VRT to VRe) 

~ Short VRB and VRes 0.6 
Self bias 1 v 

VRT1 -VRe1 Short VRT and VRrs 2.0 

VRB=AGND v Self bias 2 VRT2 2.3 
Short VRr and VRrs 

Eor -40 
Offset voltage r-- mV 

Eoe +20 

VIH 4.0 
Digital input voltage r-- v 

VIL 1.0 

llH V1H = Voo 5 
Digital input current !--------' Voo =max. µA 

hL VIL= ov 5 

IOH - VoH = Voo - 0.5V -1.3 
Digital output current t------1 OE = Vss, Voo = min. mA 

IOL VoL = 0.4V 3.7 

Digital output current 
IOZH - VoH = Voo 16 

OE= Voo, Voo = max. µA 
IOZL VOL= OV 16 

Output data delay TOL 18 30 ns 

Fe= 20 MSPS 
Integral non-linearity EL +0.5 +1.0 LSB 

V1N = 0.6V to 2.6V -0.5 

Fe= 20 MSPS 
Differential non-linearity Eo 0 ±0.3 ±0.5 LSB 

V1N = 0.6V to 2.6V 

Differential gain error DG NTSC 40 IRE mod 1.0 % 

Differential phase error DP ramp, Fe = 14.3 MSPS 0.5 deg 

Aperture jitter taj 30 ps 

Sampling delay tds 4 ns 
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Electrical Characteristics Test Circuit 

Integral non-linearity error l 
Differential non-linearity error 
Offset voltage 

Test circuit 

s1:oN1FA<B 
S2:0N1FB>A 

OUT 
CXD1175A 

A<B A>B 

COMPARATOR 
Ae 88 

~t J, 
Ao BO 

"011 .._ ____ _. 

CLK (20MHz) 

CONTROLLER 

Maximum operational speed l 
Differential gain error Test circuit 
Differential phase error 

S.G. 
ICWI 

.

2.6V 

Fe-I KHz'. 

0.6V 

SYNC 

FC 

Digital output current test circuit 

Voo 

2.6V VRT 

VIN 

0.6V VRB 

CLK 
O'E 

GND 

~ 

+ 
VOL -1 l 

TTL 
t 

ECL 

000--·00 
TO 

I I I ·--10 

2.6V 

0.6V 

...n.. 
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ERROR RATE 

CX20202A·1 
COUNTER 

{
D.G 
D.P. 

Voo 

VRT 

VIN ~ 

VRB 

CLK + Ol VOH -1 GND l 



SON~ CXD1175AM/AP 

Timing Chart 2 

Analog input 

External clock 

Upper comparators block 5(1) C(l) 5(2) C(2) 5(3) C(3) I 5(4) I C(4) 

Upper data MD(O), MD(l) MD(2) 

Lower reference voltage 
RV(O) RV(l) RV2) 

Lower comparators A block I 5 (1) H (1) C (1) I 5 (3) H (3) C (3) I 
Lower data A J< ____ L_n_<_-_1_> __ __,X"'" ____ w_c1_> ___ )C 

Lower comparators B block 

Lower data B 

Digital output 

H(O) C(O) S(2) H(2) C(2) 5(4) H(4) 

~-L_D_<_-_2_> ___ x"'" _______ L_D_(_Ol _____ x"'" ___ L_D_(_2l __ _ 

Out(-2) Out(-1) Out(O) Out(l) 
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Operation Notes 

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

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

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

4. Reference input 
Voltage between VRT to VRB is compatible with the dynamic range of the analog input. Bypassing VRr and 
VRB pins to GND, by means of a capacitor about 0.1µF, stable characteristics are obtained. By shorting VAT 
and VRrs, VRs and VsRs, the self bias function that generates VRT = 2.6V and VRB = 0.6V, is activated. 

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

6. OE pin 
By connecting OE to GND output mode is obtained. By connecting to Voo high impedance is obtained. 

7. About latch up 
It is necessary that AVoo and DVoo pins be the common source of power supply. 
This is to avoid latch up due to the voltage difference between AVoo and DVoo pins when power is ON. 
See "For latch up prevention" of CXD1175AP/CXA1106P PCB description. 
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Package Outline Unit: mm 

1 
0.4 5±0.l 

CXD1175AM 24 pin SOP (Plastic) 300 mil 0.3 g 

t0.4 
15.0-0.1 

13 

12 

1.2 7 

~•1$l±OJ21@1 

24 

CXD1175AP 24 pin DIP (Plastic) 400 mil 2.0 g 

13 

0.5 ± 0.1 

z <:f..-< 
- oo 
:::E +I 

L'1 r-;, 
0 (Y) 
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SONY 

8-Dit 20MSPS A/~ Converter with Clamp(CMOS) 

Description 
The CXD1176 is an 8-bi t CMOS A/D converter for video 

use with a built-in clamp circuit. The adoption of a 
2-step para I lei system in the A/D converter realizes 
low power consumption and a maximum converting speed 
of 20MSPS. 

Features 
• Resolution···8-bit±Y2LSB(DL) 
• Maximum samp 1 i ng frequency· ··20MSPS 
• Low power consumption ···60mW(at 20MSPS Typ.) 
·Built-in monostable multivibrator function 
·Sync pulse polarity selectable 
• Clamp ON/OFF function 
·Bui It-in sample and hold function 
·Built-in reference voltage self bias circuit 
·Input CMOS and TTL compatible 
• 3-state CMOS and TTL compatible output 
·Power supply···5V single 
·High f characteristics···60MHz(-3dB) 
·Low input capacitance ···llpF 

Block Diagram DVu 

OE 

CXD1176Q 

A~vance Information 
Sample Available 1090 
Production Start 3090 

CXD1176Q 
32pin QFP(Plastic) 

• 
APP I icat ions 

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

Structure 
Silicon gate CMOS IC 

VRBS 

VRB 

AVsa 

Lower 
sampling comparator ---,r-t-t 

C481Tl 
AVsa 

Lower 
sampling comparator K---+--;...+ 

C481Tl 

AVDD 

VRT 

VRTS 

CLK · Clock generator 1------------1 

Clamp Integral 
ON/OFF 
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SONY CXD1176Q 

Absolute Maximum Ratings (Ta=25°C) 
• Supp 1 y vo 1 tage Yoo 7 v 
·Reference voltage VRT. VRB Voo-V ss v 
• Input vol tage(Analog) Vu1 Voo-V ss v 
·Input voltage(Digital) V1H. VIL Voo-Vss v 
·Output vol tageCDigi ta!) VoH. Vot V oo-V ss v 
·Storage temperature T .. , -55-+150 ·c 

Package Out I i ne Unit:mm 

CXD1176Q 32pin QFP(Plastic) 0. 2g 

09.0 *O.Z 

QFP-32P-L01 
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SONY. BX-1500 I 

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

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

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

Features 
• Sample hold circuit, built-in constant-voltage 

regulated power supply. 
• Clock input, Digital output ECL level. 
• Operation possible only by connecting a clock 

pulse circuit and the power supply. 
• Resolution 1 0-bit 
• Maximum conversion rate 18 MSPS (Min.) 
• Analog input level 2Vp-p 
• Digjtal output level ECL level 
• Supply voltage ± 5V 
• Power consumption 1 .4W 

Structure 
Hybrid IC 

Absolute Maximum Ratings (Ta 
• Supply voltage 

• Analog input voltage 
• Clock input voltage 
• Digital output current 
• Operating temperature 
• Storage temperature 

25°C) 
Vee 
VEE 
VIN 
VeLK, VeLK 
101 to 110 

T,.opr 
Tstg 

Recommended Operating Conditions 
• Supply voltage Vee 

VEE 
• Clock input voltage 

• Input signal voltage 

VeLK (High) 
VeLK (low) 
VIN 

-162-

+7.0 
-7.0 

VEE to 0.3 
VEE to 0.3 

-20 to 0 
-15 to +65 
-25 to +80 

+5.0 ±0.25 
-5.0 ±0.25 

-1.1 (Min.) 
-1.4 (Max.) 

-2 to 0 

v 
v 
v 
v 

mA 
oc 
oc 

v 
v 
v 
v 
v 

E89184-HP 
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Block Diagram and Pin Configuration 

Pin Description 
No. Symbol 

1 CLK OUT 
--

2 CLK OUT 

3 DGND 

4 S/H CLK IN 

5 A/D CLK IN 

6 DVee 

7 DGND 

8 010 ILSB) 

9 D9 

10 D8 

11 D7 

12 D6 

13 D5 

14 D4 

CLOCK 

BUFFER ..._ __ _.,. SAMPLE HOLD 

AID 

CONVERTER 

Description 

Clock output (ECL), Open emitter 

Clock inverted output (ECL), 
Open emitter 

Digital ground 

Sample hold clock input (ECL) 

ADC clock input (ECL) 

Digital Vee (- 5V-D) 

Digital ground 

Digital output 

Digital output 

Digital output 

Digital output 

Digital output 

Digital output 

Digital output 

VR2 

No: 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

29 

30 

31 

33 

34 
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Symbol 

D3 

D2 

D1 (MSB) 

A/DIN CHECK 

Vee CHECK 

VReF.B CHECK 

AVee 

AGND 

A Vee 

AGND 

AGND 

VIN 

AGND 

AGND 

Vee 

BX-1500 

Description 

Digital output 

Digital output 

Digital output 

Input signal check of ADC 

Vee check of ADC 

Reference electric potential 
check of ADC 

Analog Vee (- 5V-A) 

Analog ground 

Analog Vee (+5V-A) 

Analog ground 

Analog ground 

Analog input 

Analog ground 

Analog ground 

Vee (+5V-A, -0) 

-A: ANALOG - D: DIGIT AL 



SONY@ BX-1500 

Ta=25°C, Vcc=5V, VEE= -5V Electrical Characteristics 
Tw(SH) = 22 ns, Td(SH-AD)=34ns, TW CAD)=23ns 

Item Symbol 

Resolution n 

Conversion rate ~CLK (MAXI 

Integral Lineanty ILE 

Differential Linearity OLE 

Differential gain error DG 

Differential phase error DP 

Consumption current ( 1 I Ice 

Consumption current (2) IEE 

Analog input current llN 

Analog input capacity Cin 

Analog input offset Voff 

Analog input band width BW 

Digital input current hH 

Digital input current hL 

Digital output voltage H ( 1) VOH1 

Digital output voltage H(2) VoH2 

Digital output voltage L(1) VOL1 

Digital output voltage L(2) VoL2 

Clock output voltage H VH 

Clock output voltage L VL 

Output data delay Td 

Timing Chart 

S/H OLK IN 

Sample hold 
waveform 

Test condition 

NTSC 40 IRE mod ramp, fcLK = 18 MHz 

NTSC 40 IRE mod ramp, fcLK = 18 MHz 

0. 7dB down by 1.8Vp-p input 

No pull-down resistor connected. 

1 kO pull-down resistor. 

No pull-down resistor connected. 

1 kO pull-down resistor. 

SampleN+I 

N+I 

A/D OLK IN--+-----. 

Min. Typ. Max. Unit 

10 bit 

18 MSPS 

±1.0 ±1.5 LSB 

±1.0 LSB 

0.5 0.7 % 
0.3 0.4 deg 

90 120 mA 

-240 -185 mA 

200 pA 

10 pf 

-60 mV 

9 MHz 

200 pA 

200 pA 

-1.0 -0.8 v 
-1.0 v 
-1.6 -1.4 v 
-1.9 v 

-0.98 -0.81 v 
-1.95 -1.63 v 

5 ns 

N+2 

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

Item Symbol Min. Typ. Max. Unit 

Sampling pulse width Tw (SH) 22 ns 

A/D clock delay Td (SH-ADI 34 ns 

A/D clock pulse width Tw (AD) 23 ns 

A/D output data delay Td CAD) 6 ns 
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Electrical Characteristics Test Circuit 1 

FUNCTION 
GENERATOR 

1k 
AMP.1 

•------~X2>---~ 

1KHz TRIANGLE WAVE 

Differential linearity error test circuit 

FUNCTION 
GENERATOR 

AMP.1 

10MHZ LOCK 

CX20202A-1 t---------tl 
(0/A) 

Envelope test circuit 

OSCILLO 
SCOPE 

OSCILLO 
SCOPE 

BX-1500 

EXT CW EXT SYNC 

BXt!500 
IA/Ol 

CLK 
GENERATOR 

SYNTHESIZER 
LEVEL 

GENERATOR 

~----I~ 

DG • DP test circuit 
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C)\. 
C)\. 

Electrical Characteristics Test Circuit 2 

Vllll'.I CHECK 

V1 AVH 

AGND 

10K~ 

AGND 

-V1 
BX-1500 

N.C. 

N.C. 

N.C. 

ANALOG IN (ta} a ... 6 ~ l"'o....I AGND 

~-- • u (3QVIN 

-VI 

VI :12V 

v2:5v 

~ 

* 

N.C. 

A GND 

Vee 

; DIGITAL GND 

; ANALOG GND 

CX20202A-1 

-Vz 

A/D CLK IN 

S/H CLK IN 

600~ ~600 

-Va -Va 

CAPACITOR UNIT •µF 

AGND<n1 --, -- I 

VHF' l:nl I I~ 

AVEt: C!>A_......__£.__.i. 

OUTl~l 

AGND 

-Vt 

en 
0 
:z: 
~ 

aJ 

~ 
(11 

0 
0 



°' -...J 

Equivalent Circuit 

C1 
0.1 

S/H 
CLK IN 

.-----,---,..-----iir!-,23JAvcc 

R22 
560 

l~.f 

l DIGITAL GND 

::- 00 

CAPACITOR UNIT,µF 

"t.L,c19 l4.7 

~ @80>@@ • The D GND (Digital Groundl and A GND (Analog Groundl 
are shorted through the chassis. 

• The D Vee (Digital power supply - 5V) and A Vee 
(Analog power supply - 5VI are able to short. 

• The D Vee (Digital power supply + 5V) and A Vee 
(Analog power supply + 5V) are able to short. 

@AVH 
@v•u.1. CHECK 

@vcc CHECK 

@AtO IN CHECK 

@o1(LSBI 

@02 
@03 
@o4 
@05 
@os 
@)01 
@oe 
G)o9 

a
®:::MSBI 

OVH 

AID CLK IN 

S/HCLKIN 

OGNJ 

-=- (Druour 
0 CLK OUT 

m 
0 
2: 
~ 

o:J 

~ 
01 
0 
0 



Timing Clock Generating Circuit 

9 

ECL CLK I ----1"--"'--4 
IN 

9 

DL2 

Symbol Name 

DL1, DL3 OIL DELAY LINES 

DL2 OIL DELAY LINES 

IC 1, IC2, IC3 MECL 1 OKH HIGH-SPEED 
EMITTER-COUPLED LOGIC 

C1, C2, C3 CERAMIC CHIP CAPACITOR 

Cl 
0.1 

Products name 

SDL20N500 

SDL50N500 

MC10H116 

CM21W5R104K 
20VDC (0.1µF) 
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CAPACITOR UNIT •µF 

Manufacture 

JPC 

JPC 

MOTOROLA 

KYOCERA 



BX-1500 

Notes on Operation 

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

2. Power supply pins (Vee, AVee) 
Vee= +5V, AVee= +5V 
No problem in using Vee and AVee in common. 

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

4. Analog input (VIN) 
Input impedance at the analog input stage is 10 kO or more. When an analog signal is input 
to the BX-1500, it is necessary to cope with an analog input offset existing in the BX-1500. 
For that purpose, monitor the pin 18 (A/D IN CHECK) and take measures to make the dy
namic range for that analog signal be 0 to - 2 V. 
For normal use, keep the pin 18 open. 

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

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

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

8. Clock output, inverted clock output (CLK OUT, CLK OUT) 
The clock input for ADC is output to pins 1 and 2 via the inner IC2. The output is an open-emitter 
and the receiver side must have a pull-down resistor. (See "Electrical Characteristics Test Circuit 
2" .) The output data is output delaying this clock by the A/D output delay (Td). 
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9. Others 
Pin 1 9 is a monitor pin for the inner ADC plus power supply. 
For normal use, keep the pin 19 open. 

10.Digital output (01 through 010) 

BX-1500 

Although a 10 kO pull-down resistor is built into the digital output stage, a 1 kO or larger 
resistor can further be connected to it externally. 
In this case, however, care must be taken about changes in the output level. 
The "Output Data Format" shows the relationship between analog input voltage and digital 
output code. 

11 . How to match timing 
Refer to "Timing Chart". 
When an analog input signal and a sample hold clock signal {clock Low period Tw {SH)= 22ns) 
are added to the BX-1 500, the sample hold circuit output or inner ADC input waveform shows 
a sample hold waveform. 
Further, when an A/D clock signal {clock Low period Tw{AD) = 23ns) delaying Td{SH-AD) for 
the sample hold clock is added to the BX-1500, the ADC upper level comparator compares 
VIN and VREF in a TH timing as shown in the diagram and latches the result the ADC lower level 
comparator compares VIN and VREF in a TL timing and latches the result. 
The BX-1500 output data is output delaying Td for the ADC clock. 
Tw {SH) is a sampling time in the BX-1500 sample hold circuit. 
The Td {SH-AD) time is an A/D clock delay. This time becomes longer than the time required for 
settling a sample hold circuit output in the BX-1500. Therefore, when Tw {SH) is made longer, 
for example, to widen the analog input bandwidth, the sample hold settling time becomes longer 
and accordingly the Td {SH-AD) time has to be made longer. 
The Tw {AD) time is an A/D clock pulse width. The minimum 23 ns is required so that no er
ror occurs in the inner serial/parallel ADC. 

12.Example of clock generation 
Example of a clock generation circuit for the two-phase clock signal to be input to the BX-1500 
is shown in the "Timing Clock Generating Circuit". 
A sample hold clock signal is generated from IC1 and DL 1. Tw {SH) is determined by DL 1. 
The A/D clock signal is generated by IC2, IC3, DL2 and DL3. Td {SH-AD) is determined by DL2 
and Tw {AD) is determined by DL3. " 
When ECL clock signal is input to pin 1, S/H CLK is output to pin 2 and A/D CLK to pin 4. 
Be sure to input these clock signals to the pin 4 S/H CLK IN and pin 5 A/D IN of BX-1500. 
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Output Data Format 

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

Package Outline 

0 

~ 
0 

Digital output code (binary) 
A/D input signal voltage Step MSB LSB 

4.2 

V REF.T 0 0 0 0 
0 0 0 1 

0 5 1 1 
0 5 1 2 
0 5 1 3 

1 0 2 2 
VREF.B 1 0 2 3 

1 2 3 4 5 6 7 8 9 10 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 0 

1 0 0 0 0 0 0 0 0 1 
1 0 0 0 0 0 0 0 0 0 
0 1 1 1 1 1 1 1 1 1 

0 0 0 0 0 0 0 0 0 1 
0 0 0 0 0 0 0 0 0 0 

1 : VoH 

0 : VoL 

~~~~~~~--~ I 
z 

03%01 :a 

II 

• 17 18 I 
I 
I 
I 
I 
I 

24• • CD 

~ 
Bottom View 

291 
CD 

$2 
I 

31 I 

~1 I 

33• CD I 34• 

N 
<i Lead pitch e=2.54mm so.a 

~ General tolerance ±0.3 mm 
Weight 38. 7 g (Approx.) 

MAX59.9 
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8 bit High-Speed A/D Converter 

APPLICATION NOTE 

CX20116/CXA 1066K/CXA 1056P/ 
CXA 1056K/CXA 1016P/CXA 1016K 

The 8 bit A/Ds for which the flash system has been employed require no externally connected circuits 

that call for complicated adjustments, and thus make it easy to use. However, because of the high speed 

conversion they enable, careful design on PCB patterns will be needed to be exercised at relatively high 

frequencies when operating them. 

VEE's and GND's of the A/Ds have been circuitally separated within the IC into those for the digital circuit 

and those for the analog circuit. Up to about 50 MHz of clock frequencies the PC board patterns need 

not be separated, but when employing a higher frequency clock, the separated use of patterns is 

recommended for noise suppression. 

When employing VEE's separated into digital and analog applications, devices may be destroyed if one 

end of the VEE's is turned on with the other left connected to GND via a low impedance for one second 

or longer. 

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

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

0.01µF, a ceramic chip capacitor is best suited. 

2. Timing 

The analog input will be sampled at the rising edge of CLK, and digital data is output at the next rising 

edge of 1 CLK cycle later. The delay from the rising edge of CLK to the digital data, Td, is typically 3.5ns, 

·/ 

thus it will be possible to latch data with a 1 OK or 1 OOK series positive edge triggered ECL latch at the 

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

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

A slew rate of 250V I µs will be required to take full advantage of the wide 40 MHz and above input 

frequency band of CX20116/CXA 1066. Although the analog input capacitance has been reduced to be 

35pf or vastly smaller than that of the conventional flash type A/D converters, the A/Os have to be 

driven with an input amplifier that has a wide frequency band and 

NE89668-HP 
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sufficient drive capabilities. 

CX20116/CXA 1066K/CXA 1056P/ 
CXA 1056K/CXA 1016P/CXA 1016K 

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

may be used. 

As the input impedance of the devices is capacitive, the driving amplifier occasionally falles into an 

instable condition and oscillates locally. This instability can be prevented with a resistor added between 

the output terminal of the amplifier and the input terminal of the A/D. For this application, a resistor from 

2 to 10 ohms is recommended. 

4. Clock Inputs (CLK, CLK) (See Fig. 2.) 

The clock is usually used to be differentially supplied to two terminals, CLK and CLK, but it may also be 

used as a single input CLK by adding on a capacitor of 1,000pF between the CLK terminal and GND. In 

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

5. Logic Control Inputs (MINV, LINV) (See Fig. 3.) 

The selection of output codes in response to the analog input will be enabled by the logic states 

assigned to the MINV and LINV terminals, and will facilitate the application of this converter. 

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

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

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

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

500 n to 1 kn are recommended. 

7. Reference Inputs (VRT• VRM• VRs) (See Fig. 5.) 

The VAT -VAe inter-terminal voltage corresponds to the A/Ds input dynamic range. While slight offsets 

are presented on the VAT and VAe terminal sides, adjustments will be possible within the range of VAT = 

OV±0.1Vand VAe = -2V±0.2V. 

The VAe terminal should be bypassed to GND with 1µ.F and 0.01µ.F capacitors in parallel. 

When the VRM terminal has been bypassed to GND with a 0.01 µ.F capacitor, high frequency 

characteristics of the converter will be further stabilized. The VRM terminal may also be utilized as a 

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

Operations with all blank terminals connected to GND are recommended. 

9. Others 

CX20116/CXA1066K/CXA1056P/ 
CXA 1056K/CXA 1016P/CXA 1016K 

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

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

ground plane impedance. 

Equivalent input and output circuits 

AGND 

AVEE 

Fig. 1 Analog input 

DGND1 

DGND1 

DVEE 

Fig. 2 CLK, CLK input 

DGND2 

DVEE 

Fig. 4 Digital output 

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

DGND1 

DVEE 

Fig. 3 MINV, LINV input 

AGND 

ll 
Fig. 5 Linearity compensation 

1. The reference voltage, which has been obtained by dividing equally the voltage across VRr to VRB 

into 256 by the reference resistance, is applied to the respective + (positive) input sides of 256 

clocked comparators. An analog input is applied to the - (negative) input sides of all the 256 

clocked comparators from the V1N terminal. 
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CXA 1056K/CXA 1016P/CXA 1016K 

2. When the state of CLK is in Low, the master (front stage) of the comparator compares the respective 

reference voltage and the analog input voltage which is ever-changing. 

3. When the CLK moves from Low into Hi, each master simultaneously latches the state prior to the 

CLK transition, and as a result, it provides conditions of "11 . . . 1100 .. O" in sequence from the 

VRT side to the VRB side. 

4. The output of the master is ANDed between the respective adjacent outputs, and 11 1 " stands only 

when neighboring 2 outputs become 11 1 O", and the all other outputs become "O". 

5. The result of the AND is latched in the slave latch when CLK moves from Hi into Low. Output of the 

slave is divided into 4 blocks and each block has 32 clocked comparators, and they are coded into 

binary codes of 6 bits respectively by the transistor matrix circuit. 

6. The 6 bit codes are further coded into 8 bit codes by the transistor matrix circuit after they are 

respectively latched, and they are then output into the ECL level by the output buffer after being 8 

bit latched. The output data is delayed 1 clock from the data sampling point and appears at the 

output pin. 

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

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

Block Diagram 

D1 

Ds 
a: a: a: 

w w w u. 
0 0 u. 
O::I: 0 :J:: :::> 
uu u um 
ZI- z 1-1-w< w ::Sir I- ....I I-
ai ai I-

6 :::> 
<O CX> 0 

6 Do 

CLK 
CLK L1NV Fig. 6 
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Timing Chart 

Analog input Vin 

CLK 

Comparator output Master 

Slave 

6 bit latch output 

8 bit latch output 

Data output Do - D1 

Fig. 7 

I 
I . 

-r-TpwO 

I ----- r---, 

N-1 

CX20116/CXA 1066K/CXA 1056P/ 
CXA1056K/CXA1016PICXA1016K 

I 
I 
I -----Ir----, 

'-----.../1 ____ _, 

I 

N N+1 

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

*See page 34, 54 for Tpwl and TpwO. 
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CXA 1056K/CXA 1016P/CXA 1016K 

11. Dynamic Performance 

Figures 8 to 18 show the dynamic performance of the A/D's. The performance is measured with the aid 

of the digital signal processing in which the parameters are derived directly from the A/D's digital output 

data. SNR is defined as RMS Signal to RMS Noise. 

Fig. 8(a) shows the signal to noise ratio (SNR) of the CX20116/CXA 1066K at a sampling rate of 102.4 

MHz and 81 .92 MHz. The FFT spectrum is shown in Fig. 9 and Fig. 10. 

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

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

co 
3! 
a: z 
(/) 

CX20116/CXA 1066K 

7 
ii 
(I) 

> 
·~ 
(I) 

:::: 
UJ 

6 

CX20116/CXA 1066K 

20 5L-~~~-'-~~~-'-~~~-'-~~~..._~~ 

0 10 20 30 40 0 10 20 30 40 
(a) fin {MHz) (b) fin {MHz) 

Cd Bl 

-<0.0 

-60.0 

Fig. 8 SNR and effective bit of CX20116/CX20116U/CXA 1066K/CXA 1066UK 

Fsamp I e•l02. 4000CMHz) 
f"l n • 10. 1000CMHz) 
1024 Point FFT 

SNR • 4 .79 CdBl 
Eff Btt- .17Cblt> 

CX20116 4V07 

-40. 0 

SNR • 38.68 Cd8) 
Eff Bit"" 6.35Cblt> 

CX20116 4V07 

Fig. 9 CX20116 Fig. 10 CX20116 

50.00 

Spectrum with the aid of FFT at 102.4 MHz Spectrum with the aid of FFT at 102.4 MHz 

sampling and 10.1 MHz input. sampling and 25.1 MHz input. 
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00 
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64 

96 

128 

160 

192 

224 

256 

32 

64 

96 

128 

160 

192 

224 

256 

Fs amp I e•l02. 400CMHz l Fin • 1'J.100(MHzl CX20116 4V07 

200 •00 600 800 

Fig. 11 CX20116 
Reconstructed waveform. 102.4 MHz 
sampling, 10.1 MHz input. 

1000 

Fsample• 40.960CMHzl Fin • 41. 040CMHz l CX20116 4V07 

200 

Fig.13 

400 600 800 

CX20116 
Beat waveform at 41 MHz, 

.6.f = 0.08 MHz. 

1000 

32 

64 

96 

128 

160 

192 

224 

256 

32 

64 

Fs amp I e•l02. 400CMHz l Fin • 25. 100CMHz l CX20116 4V07 

200 400 600 800 1000 

Fig. 12 CX20116 
Reconstructed waveform with the best 
fitted sine wave. 102.4 MHz sampling, 
25.1 MHz input. 

Fsomple• 81.920CMHzl Fin • 41. 040CMHz l CX20116 4V07 

/"--,, /~ 
I \ I \ 

/ \ I \ 
96 ~ I '\ I \ 

I \I \ 
128 r\ /\ , 
160 ' .' \. ; 

\~ __ jl \J 192 

224 

256 

200 400 600 800 1000 

Fig. 14 CX20116 

Envelope test waveform at 41.04 MHz 
input and 81.92 MHz sampling . 
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:0 

5: 
~ 

30~ 
CXA1056P 

20 200 
10 

fin (MHz) 
Fig. 15 SNR of CXA 1056P/CXA 1056K 

(dBl 
Fsample- Sl.2000(HHz) 

0 0 ~ Fin - 9.9500CMHzl 
• 1024 Point• FFT 

-20.0 

-40.0 

-60. 0 

SNR - 41.28 CdBl 
Eff Bit- 6.67(bitl 

0.00 5.00 10.00 15.00 

Fig. 17 CXA 1056P/CXA 1056K 

CXA1056D 4L03 

20.00 25.0< 
(MHz) 

Spectrum with the aid of FFT at 51.2 MHz 

sampling and 9.95 MHz input. 
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Fig. 16 SNR of CXA1016P/CXA1016K 
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-60.0 
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Eff Bit- 7.22Cb1t 
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Fig. 18 CXA1016P/CXA1016K 
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sampling and 5.01 MHz input. 
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2. High Speed D/A Converters 

Type 

CX20051A 

CX20201A-11-2/-3 
CX20202A-1l-2/-3 

CX20206 

CXA1106M/P 

CXA1146QID 
CXA1156Q/D 

CXA1236Q 

CXA1260Q-Z 

CXD1170M 

CXD1171M 

(A): Advanced Information 
(P): Preliminary 

Function Page 

10-bit 30MSPS D/A Converter (ECL 110) 183 

101918-bit 160MSPS DIA Converter 196 

8-bit 35MSPS RGB 3-channel DIA Converter (TTL 110) 210 

8-bit 35MSPS High Speed DIA Converter (TTL 110) 225 

8-bit 160l300MSPS Triple VIDEO DAC (A) 244 

8-bit SOOMSPS Single VIDEO DAC (A) 252 

8-bit 35MSPS RGB 3-channel DIA Converter (TTL 110) 264 

6-bit 40MSPS DIA Converter (CMOS) (A) 279 

8-bit 40MSPS DIA Converter (CMOS) (A) 281 
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10 bit 30 MSPS D/ A Converter 

Description 
CX20051A is 10 bit, 30 MSPS D/A Converter, 

designed for a video signal processin·g. The broadcasting 
application will require the fairly high resolution for 
D/A. CX20051 A is suitable for the high definition lV 
application, too. 
The external resistor can control the voltage output 
range of the D/A. The CX20051 A requires -5V 
single power supply, the ECL digital inputs, and the 
differencial ECL clocks, to operate. 

Features 
Maximum conversion frequency 30 MSPS 

• High resolution 10 bit 
• Low power consumption 550 mW 
• -5V single power supply 
• Clock input and digital input are in ECL level 

Structure 
Bipolar silicon monolithic IC. 

Block Diagram and Pin Connection 

28 pin DIP (Plastic) 

Bias current (externally connected) 

Lower 6 bits 

AVEE 01 02 03 04 05 
(MSB) 

~----DIGITAL INPUT -----------' 

Fig. 1 
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Absolute Maximum Ratings (Ta=26°C) 
• Supply voltage Vee · -12 V 
• Digital input voltage V1N Vee to 0 V 
• Operating temperature Topr -1 O to +70 °C 
• Storage temperature Tstg -50 to +150 °C 
• Allowable power dissipation 1.47 W 

Recommended Operating Conditions 
• Supply voltage Vee -5.0 ± 0.25 V 
• Digital input voltage V1H -0.89 ± 0.1 5 V 

VIL -1.75 ± 0.15 V 
• Dynamic range Vo -1.5 to -0.5 V 
• Bias current Iser 1.0 ± 0.5 mA 

Pin Description 

No. Symbol Description Equivalent circuit 

1 D VEE Digital Vee power supply ( - 5V) 

2 NC Non-connection 

3 D VEE Digital Vee power supply ( - 5V) 

4 NSB 

5 BIT2 
GND 

6 BIT3 ,J; 
1:1.4k ~1:1.4k 

7 BIT4 • 8 BIT5 10-bit digital input 

9 BIT6 ~SB: Uppermost order) IN" 

©-@ SB: Lower most order 
10 BIT7 • 
11 BITS t 

12 BITS 6 VEE VEE 

13 LSB 

14 D GND Digital GND 

15 0 VEE Digital Vee power supply (-5V) 
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No. Symbol Description Equivalent circuit 

~ 'f}' 16 CLK Clock bar input ~ + 
@cLK 

,..,. ...,. 

) @CLK 
r.. 
'-' 

tov,. 17 CLK Clock input • + 
VEE._,. 

18 NC 
) Non-connection 

19 NC 

@AGNO 

20 OUT D/A output 

Rourp @our 

4@ .... f~~ 
21 A GND Analog GND 

Directly connected to the output 
resistance circuit network (Rour) 

22 A GND Analog GND 
For analog circuit system other than 
the output resistance circuit network 

@AGND 

L ~ '-'@lsET 

:__J 
23 ISET Dynamic range adjusting pin • ., 

3 0.8k 0.8k 
:EE 

(§) 0-
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=OV, 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 401 RE mod. ramp 0.7 % 

Differential phase D.P. fcLK=14.3 MHz 0.2 deg 

Circuit current IEE 88 110 132 mA 

Output impedance ROUT 52 62 72 n 
Input current liH Measured in the high level input 1 3 10 µA 

voltage of the individual pins 4 to 13 

Input current hL Measured in the low level input 0 20 300 nA 
voltage of the individual pins 4 to 13 

Note} As for the test circuit, see Fig. 2a to 2d. 
*1 Input signal is digital ramp with 1 MHz clock. 

Glitches are not the subject of the measurement. 
*2 The maximum operating clock frequency which shows no bit error. Input signal is digital ramp. 

Glitches are not the subject of the measurement. 
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Electrical Characteristics Test Circuit 

10 bit 
ECL 
COUNTER 

-5V 

1 
2 
3 
4 
5 
6 
7 CX20051A 
8 
9 
10 
11 
12 
13 
14 

OUTPUT 

ECL 
SIGNAL 
GENERATOR 

28 
27 
26 
25 
24 
23 
22 
21 L.P.F. OSCILLO-20 
19 0- 5 MHz SCOPE 
18 
17 
16 
15 

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

28 
2 27 
3 26 
4 25 

5 24 
6 23 
7 CX20051A 22 
8 21 
9 20 
10 19 
11 18 
12 17 
13 16 
14 15 

Fig. 2b Block diagram of output impedance test circuit 

-sv 

28 
27 
26 

4 25 
5 24 DC 6 23 

POWER ~ CX20051 A 
22 

SUPPLY 21 
9 20 

(Hor LI 10 19 
11 18 
12 17 
13 16 
14 15 

Fig. 2c Block diagram of input current test circuit 
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OUT 
4 

10 bit digital 5 
6 

signal 7 
generator 8 

for NTSC, 
9 
10 

mod. ramp 11 
12 
13 
14 

-5V 

28 
27 
28 
25 
24 
23 

CX20051A 22 
2~ 

20 
19 
18 
17 
16 
15 

ECL 
SIGNAL 
GENERATOR 

B.P.F. 
3-4MHz 

Fig. 2d Block diagram of DG and DP test circuit 

4 
5 

10 bit 
6 
7 

ECL 8 

COUNTER 9 
10 
11 
12 
13 
14 

-5V 

28 
27 
28 
25 
24 
23 

CX20051A 22 
21 
20 
19 
18 
17 
16 
15 

OUTPUT 

ECL 
SIGNAL 
GENERATOR 

LPF 
0-5 MHz 

Fig. 2e Block diagram of dynamic range test circuit 
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-5V 

Digital input signal 
(ECL level) 

3 

MSB 

-----ILSB 

14 

CX20051A 

28 

27 

24 
23 

22 
21 

20 
OUTPUT 

CLK t-------_J\_ Clock 

CLK ~ (ECL level) 

15 -5V 

Fig. 3 Typical circuit connection 

CX20051A 

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. 

_r-i_S1 

a 

ECL 
DIGITAL 

IN 

-5V 

1 AVEE 

2 NC DVEE 27 

3 AVEE NC 26 

4MSB 

5 

AGND 22 

10 

11 

12 

13 LSB CLK 16 

14 DGND DVEE 15 

GND 

GND 

Fig. 4 Application circuit 
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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. 

-----\ r----\ 
\ I 

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 1 6 or pin 1 7, with the other pin fixed to the ECL threshold level. 

-- The voltage to be fed to pin 16 

- The voltage to be fed to pin 17 
CLOCK 

Fig. Sb 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. 

I 

100% ---- -·-----
90% --- ----

' I 
I 
I 

OUTPUT 1 I I 
I I I 

I -t---- 10% 
I I I --------¥--1-,-----0% 

TDS~TSET 
DIGITAL----- ---

1
-------

~N~~~ x ! 
(each bit) 

1 1 "'-il--------

1 • I I 
I TH I TS: 

:,,.---... ,: 

(Recommended operating condition) 

rH > 2 ns 
'tS > 10 ns 

The typical values of 't"DS and 'tSET under the 
above-mentioned condition are 

't"DS ~ 7 ns 
'tSET ~ 4 ns 

for ZL (load resistance) > 10 kO 

CLOCK 

Fig. 5 c Timing chart 

(3) Dynamic range (lsET pin, pin 23) 

Dynamic range can be determined by connecting an external resistor (RrSET) between the ISET pin (pin 

23) and the A GND pin (pin 22), or by applying a current source ( lsET) to the ISET pin (pin 23). Typical 

values to obtain 1 V of dynamic range are 2. 7 k!l and 1 mA, for R1sET and lsET respectively (for a load 

resistance ZL > 10 kO). (See the Dynamic range vs. R1sET on page 193.) 
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(4) Input coding 

STEPS DIGITAL INPUT 
ANALOG OUTPUT 

CASE CD CASE ® 
0000 MSB11111 l'1 111 LSB -0.003V -0.003V 

0511 1000000000 -0.4825V -0.503V 

0512 0111111111 -0.4835V -0.504V 
0513 011111111 0 -0.4844V -0.505V 

1023 0000000000 -0.963V -1.003V 

CASE CD: R1sET=2.7 kn 
(Output voltage is typical value.) 

CASE ® : R1sET is adjusted to obtain 1 .OOOV full scale of analog output voltage. 

(5) Temperature fluctuation compensation method of DI 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 ±1 50 ppm/°C. 

Interior of CX20051 A 

--.-------1:2Z A.GND 

0.8k 
0.8k 

RA 
1.2k 
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(6) When the analog output level is at full scale 1 Vp-p, the 1 LSB becomes approximately 1 mV. 
In order to obtain the predesignated characteristics, due care should be exercised in the designing of 
the CX20051 A periphery circuit. 

[Note on mounting onto the printed board] 
The external connection diagram of CX20051 A is basically as shown in Fig. 3. In this regard, take note 
to the points mentioned below. 
(1) AGND and OGND 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 par~sitic 

inductance and resistance. 
(3) Insert a 4 7 µ.F tantalum capacitor and a 1000 pF ceramic capacitor in parallel between the VEE 

surface and the ground surface most adjacent to it on the printed board and reduce the noise. In 
addition, it is also desired to insert a capacitor between the VEE surface and the GND surface near 
the IC. (See Fig. below) 

GND and VEE pattern arrangement 

P.C. 
Board 

AGND 

o~ 
~1----1 I DGND . 
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Glitch Energy va. Tc 
CX20051A fCIJ< • 25MHz 

- 100 
¥ • 
~ 90 

>-r 80 

c 
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.c 70 
() 

!! 
CJ 60 

I2mV 
-so 0 50 100 

Case Temperature Tc (°C) 

I 2mV 
Tc=25°C (Wholerampwaveform) 

Digital Ramp 

\ CX20051A 

~:~1 lm.~-1K 

CU< 

Vea 

!2mv 
Teat Circuit 
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Package Outline Unit: mm 

CX20051A 28 pin DIP (Plastic) 600mil 4.0g 

28 

3 6.6 !8:~ 

2.5 4±0,2 5 

0.5 5±0j 

1.3 ±0.15 

15 

14 

zj<::i;'<'"! 

ii~ 
LO LO 
d <=i 

z 
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CX20201 A-1~-2~-3 
CX20202A-1 -2 -3 

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

Descriptions 
A series of D/ A converters CX20201 A/ 

CX20202A convert binary data into an analog 
signal at rates higher than 1 60 MHz. The devices 
include input data registers and have a capability 
of driving 7 5 ohms load. Three versions with 
linearity specifications of 10, 9 or 8 bits are avail
able for each model. 

These DI 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. 

CX20201 A-1 /CX20202A-1 
CX20201 A-2/CX20202A-2 
CX20201 A-3/CX20202A-3 

10-bit 
9-bit 
8-bit 

Features 
•High speed 
• High accuracy 

160 MHz 
10 bit 
(CX20201 A-1 I 
CX20202A-1) 

Block Diagram and Pin Configuration (Top. View) 

AGN02 VREF AVEE NC NC NC NC 

MSB 02 03 04 05 06 07 
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28pin SOP(Plastic) 28pin DIP(Plastic) 

• Low glitch energy 
• Low power consumption 
• Logic invert input 
• 75-fl direct drive capability 
• Analog multiplying function 

Structure 
Bipolar silicon monolithic IC. 

15 pVsec 
420mW 

NC OUT NC AGN01 OGNO INV OVEE 

08 09 LSB NC NC CLK 

E89667-HP 
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Absolute Maximum Ratings (Ta = 25°C) 
• Supply voltage VEE - 7 V 
• Digital input voltage VI +0.3 to VEE V 
• Reference input VREF +0.3 to VEE 

voltage 
• Analog output current IOUT 20 mA 
• Operating temperature Tope -20 to + 75 °C 
• Storage temperature Tstg -55 to + 150 °C 
• Allowable power Po 

dissipation 
CX20201A-1/-2/-3 870 mW 
CX20202A-1/-2/-3 1430 mW 

Recommended Operating Conditions 
• Supply voltage AVEE, DVEE -4.75 to -5.45 v 

AVEE-DVEE -0.05 to +0.05 v 
• Digital input voltage VIH -1.0 to -0.7 v 

VIL -1.9 to -1.6 v 
• Reference input VREF VEE+0.5 to 

voltage VEE+1.4 v 
• Load resistance RL above 75 n 
• Output voltage VO(FS) 0.8 to 1.2 v 
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Pin Description 

No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 

13 
14 

15 

16 

17 

18 

19 

Symbol 

MSB 
D2 
D3 
D4 
D5 
D6 
D7 
D8 
D9 

LSB 

NC 

CLK 
CLK 

DVEE 

INV 

DGND 

AGND1 

NC 

Equivalent circuit 

DGND 

DVEE 

DVEE 

CX20201A-1 /-2/-3, CX20202A-1 /-21-3 

Description 

Input pin for digital data. MSB and LSB are 
corresponded to the most significant bit and 
least significant bit, respectively. Pins not used 
should be left open or connected to DVEE. 

Non-connection 

Pins for clock inputs. 

Power supply pin for digital circuit. 

Code invert input pin which inverts the relation-
ship between the binary code of digital data 
and DI A output voltage level. 

Grounding pin for digital circuit. 

Grounding pin directly connected to the R-2R 
output resistor circuit network in the IC. 
Grounding for analog circuit system. 

Non-connection 
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No. Symbol 

20 OUT 

21 
22 
23 NC 
24 
25 

26 AVEE 

27 VREF 

28 AGND3 

Equivalent circuit 

18 
AGND 1 

Ro 

AVEE 

AGND2 

CX20201 A-1 /-2/-3, CX20202A-11-21-3 

Description 

DI A ana!og output. 

Non-connection 

Power supply pin for analog circuit. 

Bias pin which controls DI A output range. The 
output scale is set by the potential difference 
between VREF and AVEE. 

Grounding pin for analog circuit system other 
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 = oo, 
VO(FS) = - lV 

CX20201 A-1 ICX20202A-1 

Item Symbol Min. Typ. Max. Unit 

Resolution RES 10 bit 

Differential ELD 
linearity error 

-112 +112 LSB 

Linearity error ELI -0.1 +0.1 % of FS 

Settling time ts 5.2 ns 
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CX20201 A-2/CX20202A-2 

Item Symbol Min. Typ. Max. Unit 

Resolution RES 9 bit 

Differential ELD -1/2 +1/2 LSB linearity error 

Linearity error ELI -0.1 +0.1 % of FS 

Settling time ts 4.7 ns 

CX20201 A-3/CX20202A-3 

Item Symbol Min. Typ. Max. Unit 

Resolution RES 8 bit 

Differential ELD -1/2 +1/2 LSB linearity error 

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 = OV, RL = CX>, 
VO(FSl = -1V 

Item Symbol Measuring condition*1 Min. Typ. Max. Unit 

Power supply CX20201A -60 -75 -90 
IEE mA 

current CX20202A -65 -82 -100 

Data input current llH(U) VIH = -0.89V 0.1 1.5 6.0 µA 

(for upper 4 bits) llL(U) VIL= -1.75V 0.1 1.5 6.0 µA 

Data input current llH(L) VIH = -0.89V 0.1 0.75 3.0 µA 

(for .lower 6 bits) llL(L) VIL= -1.75V 0 0.75 3.0 µA 

Clock input current ICLKH VIH = -0.89V 2 23 70 µA 

Invert input current llNVH VIH = -0.89V 0.1 1.5 6.0 µA 

Reference input current IREF VREF = -4.38V -3 -0.4 -0.1 µA 

Output resistance Ro lo= -1mA 52 65 78 n 
Maximum conversion rate f c RL = 75!1 160 MSPS 

Output voltage full-scale VO(FS) VREF=-4.38V 0.90 1.00 1.10 v 
deviation 

* 1 See Figs. 3 to 5. 
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Data for Typical Application 
Ta = 25°C, AVEE = DVEE = -5.2V, AGND = DGND = OV, RL = oo, VOIFS) = -1 v 

Item Symbol Measuring condition Min. Typ. Max. Unit 

Output voltage zero 
EZS 

RL ~ 10k0 0 -7 -21 
mV 

offset RL = 750 0 -7 -21 

Output voltage full-scale TC(FS) 
RL ~ 10k0 0 -140 -280 

ppm/°C 
temperature coefficient RL =750 0 -580 -1200 

Output voltage zero offset TC(ZS) RL ~ 10k0 6 16 22 µV/°C 
temperature coefficient 

Glitch energy GE Digital ramp 15 pVsec 

Rise time tr 1.5 ns 

Fall time tf RL = 750 1.5 ns 

Propagation delay td 3.8 ns 

Band width for multiplying BWMUL 
RL = 750, 10 14 MHz -3dB 

Set-up time tsu 5.0 ns 

Hold time thd 1.0 ns 

Timing Chart 

CLK·-----;: x----x 
CLK '-- - - - - - '- - - - - --

Data 
tsu thd 

N N+l 

td td 

90% N 

D/A OUT 50% 

-IV 10% 

tr tr 

Fig. 1 
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Input Coding Table 

Input code 
Output code (V) 

INV= 1 INV= 0 

000·····00 0 -1 

01 1 ·····11 
-0.5 -0.5 

1 00 ·····00 

111 ·····11 -1 0 

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

Switch condition 
Test item Symbol 

Sl S2 S3 S4 S5 S6 S7 S8 S9 SlO SU Sl2 Sl3 Sl4 Sl5 Sl6 Sl7 Sl8 Sl9 S20 S21 

Current 
IEE b b b b b b b b b consumption b b b b b b a b b b b b 

a b b b 
Data input b a b b 
current for upper Im<u> b b b b b b a b b b b b b b b b b 
4 bits (H level) b b a b 

b b b a 

a b b b 
Data input b a b b 
current for lower I1L(U) b b b b b b b b b b b b b b b b b 
4 bits (L level) b b a b 

b b b a 

a b b b b b 

b a b b b b 
Data input 

b b b b b current for upper a 
I1H(L) b b b b a b b b b b b b b b b 6 bits (H level) b b b a b b 

b b b b a b 

b b b b b a 

a b b b b b 

b a b b b b 

Data input b b a b b b 
current for lower I1L(L) b b b b b b b b b b b b b b b 
6 bits (L level) b b b a b b 

b b b b a b 

b b b b b a 

Clock input 
current (H level) IcLKH b b b b b b b b b b b a b b a b b b b b b 

Clock-bar input lrocH b b b b b b b b b b b b a a b b b b b b b 
current (H level) 

Invert input 
current (H level) IINVH b b b b b b b b b b b b b b b b a a b b b 

Referecnce input 
IREF b b b b b b b b b 

current 
b b b b b b b b b b b a 

Output resistance Ro b b b b b b b b b b b b b b b b b b a a b 
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Electrical Characteristics Test Circuit 
Test Circuit for Current Consumption, Input Current and Output Resistance 

~5.2V 

0,89VJ; 

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

10 bit 
Doto 

"1" 

"o" 

1
5.2V 

• Adjust so that the full scale of DC voltage at Pin 20 
becomes 1.023V, that is, to satisfy Vo - V1023 = 1.023V. 

Fig. 3 
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Linearity errors are measured as follows. 
Sl S2 S3 S9 SlO D/ A out 

0 0 0 0 ~ 

0 0 0 0 ~ 

0 0 0 ~ 

Linearity error 
Vo 

V1 

~ 

v4 

Vs 

V16 

V32 

v64 

V12s 

V192 

v96o 

V102 3 

Differential linearity error 

V1 -Vo 

V2 -Vi 

V4 -V3 

Vs -V1 

V16 -Vis 

V32 -Va1 

V64 -Vs3 

V12s - V121 

V192 ~ V191 

V950 -Vgsg 

Errors at individual measurement points are calculated 
according to the following definition. 

(V1023 - Vo)/1023 = VO(FS)/1023 .= 1 LSB. 
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1/6 H0100151 

82 

131 

-5,2V CLKF -5.2V 

to PG 

-1.3V 

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

Maximum conversion rate 
Rise time 
Fall time 

Test circuits for Propagation delay 
Set-up time 
Hold time 
Settling time 

DL: delay line (ELMEC VOS 1110) 
Capacitors are 0.04 7 µF ceramic chip capacitors 
unless otherwise specified. 

-5,2V 

to scope 

-5,2V 

Measuring Settling Time -5.2v Fig. 4 
Settling time is measured as follows. The 
relationship between V and VO(FSl as shown in the 
DI A output waveform in Fig. 5 is expressed as 

V = VO(FS) (1 - e-tlT). 

The settling time for respective accuracy of 10 , 
9 and 8-bit is specified as 

V = 0.9995 VO(FS) 

V = 0.999 VO(FS) 

V = 0.998 VOIFS) 

which results in the following: 
ts= 7.60T for 10-bit, 
ts = 6.93T for 9-bit, and 
ts = 6.24T for 8-bit 

Rise time (tr) and fall time (tt) are defined as the 
time interval to slew from 10% to 90% of full 
scale voltage (VO(FSl): 

V = 0.1 VO(FS) 

V = 0.9 VO(FSl 

and calculated as tr = tt = 2.20 T. 

The settling time is obtained by combining these 
expressions: 

ts= 3.45tr 
ts = 3.15tr 
ts= 2.84tr 

for 10-bit, 
for 9-bit, and 
for 8-bit 
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Test Circuit for Multiplying Band Width 

"1" 

ill 
CLK 

waveform at point A 

CX20201A-11-21-3, CX20202A-11-21-3 

Adjust so that the voltage at point B 
1oK.n. becomes - 1 V with no AC input. 

O.l~F osc 
51 

1------1~ to scope 

A GND D GND 

waveform at point B 
A l~-p@!MHz v t'v 

Typical Application Circuit 
MSB 

DiQital 
Data ----------1 

IECL Levell--------1 

LSB 

CLK 
IECL Levell 

-5.2V 

Fig. 6 

J l 
A GNO 0 GNO 

3,6K 

'T" lJJF 
rrr Capacitors are 0.04 7 µF ceramic chip 
Fig. 7 capacitors unless otherwise specified. 
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Notes on Appli.cations 

(1) Setting of full-scale output voltage 

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

VO(FSl 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 VOIFSl is direct proportion to the voltage 
across these two terminals. 

Fig. 8 

(2) 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 1/0 ports of the printed circuit board. 

• AVEE and DVEE should be bypassed to respective GND by using a tantalum capacitor of 1 µF and a 
ceramic chip capacitor of 4 7 µ.F positioned as close as to terminals of the IC. 

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

(3) 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).vGenerally, the larger the load resistance the better the temperature coeffi
cient value. Temperature characteristics at AL~ 10 k!l and AL= 75 n are shown in Fig. 10. 

(4) Input data and internal latching circuit 

CX20201A/CX20202A incorporates a latching circuit as shown in the block diagram. This latching 
circuWhas 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. 

(5) Driving input data and clock 

CX20201 A/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 ECL 1 OOK for full performance. Also the output port of the 
data and clock drivers should be terminated with 50- n systems. See Figs. 4 and 7. 
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0 

-20 

Vo(FS) Ratio vs. (VREF-VEE) 
Ta= 25°C VEE= -5 2V 

-2.0 

~ Linear Area V'' ..._~ 
~ y RL<;;;JQkfl ......... '~ 
~ z ~ 5 -1.0 l--b~+--+-+--+-~-4--t---t---I 

Q) [/ Y"' RL =75!1 
i6 

1 vV 
~ v 
~ 
0 
> 

0 

0.5 1.0 

VREF-VEE [V) 

Fig. 9 

Outbut Characteristics vs. 
Multiplying Input Signal Frequency 

1.5 

gain (dB) 

----- phase (deg) 

~ --1--H 

r- l 
'l 

'll 
~ 

0 
0, 
Q) 

.:g 
-90 3l 

co 
.c: 
0.. 

I 

I~ 
-180 

I 

10 k 100 k lM lOM lOOM 

fMUL-Multiplying input signal frequency (Hz) 

Fig. 11 
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1,05 

CX20201 A-1 /-2/-3, CX20202A-11-21-3 

Full-scale Output Voltage vs. 
Ambient Temperature 

(typ.) 

0,95 .____.__..__......__..__......L._...L.....__.__..J......__._~ 

10 .o 

Vl 
> 3 8.0 

>-
C> 6 .o a; 
c: 
w 

4 .o 
.c: 
.~ 
(5 

-20 0 20 40 60 

Ta-Ambient temperature [°C] 

Fig. 10 

Glitch Energy vs. Case Temperature 

(Full Scale-1023mV) 

-50 50 100 

Tc-Case Temperature ('C) 

Fig. 12 

80 

I 
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20ns Glitch Energy Waveform 

J 2mV 

f 2mv 

(B) Tc=25°C (Full Scale 1025.0mV) 

f 2mv 

(C) Tc= 12s0c (Full Scale 1019.0mV) 
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CX20201A-11-2/-3,cx20202A-l 1-2!-3 

Ramp output waveform 

(D) Tc= 25°C (whole ramp waveform) 

Digital-~ CX20201A 
CX20202A 

Digital In 8 
34MHz Scope 

AnalogOut 1 LP.F. 

CLK ~lk 
CLK 

Test Circuit 



SONY® cx20201A-11-21-3,cx20202A-11-21-3 

Package Outline Unit : mm 

CX20201A 28pin SOP(Plastic) 375mil 0.6g 

CX20202A 

28 

+D.4 
18.8-0.1 

~ SOP-28P-L02 

28pin DIP(Plastic) 600mil 4.2g 

tOA 
37.8 -0.1 

0.5 :t0.1 

1.2 ±0.15 

15 

DIP-28P-03 
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8 bit 35 MSPS RGB 3-Channel D/A Converter 

Description 
CX20206 is an 8 bit high-speed D/ A con

verter for video band use. It has an output/input 
equivalent to 3 channels of R, G and B. It is 
suitable for use of digital TV, graphic display, 
etc. 

Features 
• Resolution: 8 bits 
• Maximum conversion speed: 35MSPS 
• RGB 3-channel input/output 
• Differential linearity error: ±1 /2 LSB 
• Digital input voltage: TTL level 
• Output voltage full-scale: 1 Vp-p (typ) 
• Low power consumption: 360 mW (typ) 
• +5V single power supply 

Structure 
Bipolar silicon monolithic IC 

Block Diagram 
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42 pin SDIP (Plastic) 

Pin Configuration (Top View) 

R4 

R3 

R2 

DGND 
NC 

AV cc 
NC 

VsET 

VREF 

AGND 
NC 

ovcc 

E89638-ST 
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Absolute Maximum Ratings (Ta=25°C) 
• Supply voltage Vee 0 to 7 V 
• Input voltage (digital) Vr -0.3 to Vee V 

VeLK -0.3 to Vee V 
• Input voltage (VsET pin) VsET -0.3 to Vee V 
• Output voltage (analog) VouT Vee-2.1 to Vee V 
• Output current (analog) louT -3 to +10 mA 

(VREF pin) IREF -5 to 0 mA 
• Operating temperature Topr -20 to +75 QC 

• Storage temperature Tstg -55 to +150 QC 
• Allowable power dissipation Po 1.5 w 

Recommended Operating Conditions 
• Supply voltage AVee, DVee 4.5 to 5.5 V 

AVee-DVee -0.2 to +0.2 V 
AGND-DGND -0.05 to +0.05 V 

• Digital input voltage H level VIH, VeLKH 
L level VIL VeLKL 

• VsET input voltage 
• VREF pin current 
• Clock pulse width 

VSET 
IREF 
Tpw1 

TpwO 

Input corresponding table 

Input code Output voltage 

MSB LSB 
1 1 1 1 1 1 1 1 Vee+Voffset 

1 0000000 Vee+Voffset-0.5V 

00000000 Vee+Voffset-1.0V 

2.0 to DVee 
DGND to 0.8 
0.7 to 0.9 
-3 to -0.4 

15 
10 

v 
v 
v 

mA 
ns 
ns 

In case the output voltage full-scale is 1.00V. (1 LSB=3.92 mV) 
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Pin Description 

No. 

39 to 42 
1 to 20 

21 

22 

23 

24 

25 

26 

Symbol 

R1 to RS 
G1 to GS 
B1 to BS 

CLK 

DVee 

NC 

AGND 

VSET 

Equivalent circuit 

OGNO 

ovcc 
22 ,___..,._ __ 

DGND 

AVcc 
29 

-212-

CX20206 

Description 

Digital input pin. 
From pins 39 to 42 and from 1 to 4 are 
for RED. 
R1 is MSB and RS is LSB. 
From pins 5 to 12 are for GREEN. 
G1 is MSB and GS is LSB. 
From pins 13 to 20 are for BLUE. 
B1 is MSB and BB is LSB. 

Clock input pin. 

Digital Vee. 

Vacant pin (non-connection) 

Analog GND. 

Bias input pin. 
Normally, apply O.SV. 
See "Note on use". 



CX20206 

No. Symbol Equivalent circuit Description 

AV cc 
29 

~~ 

• '* Internal reference voltage out-put pin 
1.2V (typ) 

27 VREF 
27 

A pull-down resistance is necessary 
externally. 

~~ :;::20P See "Note on use" 

25 

AGND 

28 NC Vacant pin (non-connection) 

29 AVee Analog Vee 

30 NC Vacant pin but connect to AVee* 
AV cc 

29 

~Ro 

31 BOUT 31 Analog output pin for BLUE. 

_<£ 
25 

AGND 

32 NC Vacant pin but connect to AVec* 
AV cc 

29 

~Ro 

33 GOUT 33 Analog output pin for GREEN. 

_<£ 
25 

AGND 

34 NC Vacant pin but connect to AVec* 

AV cc 
29 

.;~Ro 

35 35 ROUT 

cp 
Analog output pin for RED. 

5 ~ 

AGND 

36 NC Vacant pin but connect to AVee* 

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 AVec. 

-213-
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Electrical Characteristics 

Item Symbol 

Resolution RSL 

Monotony MNT 

Differential linearity error DLE 

Integral linearity error ILE 

Maximum conversion speed fMAX 

Full-scale output 
VoFs voltage( note 1) 

RGB output voltage full-scale 
ratio( note 2) 

FSR 

Output zero offset voltage Voffset 

Output resistance Ro 

Consumption current lo 

H Upper 2 bits llH(U) 

Digital data level Lower 6 bits llH(L) 

input current L Upper 2 bits llL(U) 

level Lower 6 bits llL(L) 

l H level lcLKH 
Clock input current l 

L level ICLKL 

VsET input current ISET 

Internal reference voltage VREF 

Set-up time ts 

Hold time th 

(Note 1) AVcc-Vo 
(Note 2) Maximum value among 

100 x IVOFS(R) -11. 100 x 
VOFS(G) 

CX20206 

(Ta=25°C, AVcc= DVcc=5.0V, AGND= DGND=O.OV) 

Measuring condition Min. Typ. Max. Unit 

8 bit 

Guara-
ntee 

VsET- AG N D=0.8V -0.5 +0.5 LSB 

RC>1 OkO % of 
F.S.=Full-scale -0.4 +o.4 

F.S. 

35 MSPS 

VsET-AGND=0.8V 
0.85 1.0 1.15 Vp-p 

RL>1 okn CL<20pF 
0 4 8 % 

-40 -6 0 mV 

270 340 420 n 

VsET-AGND=0.8V 
RL>1 okn 54 72 90 mA 
IREF=-400,t.tA 

1.2 20 µA 
V1=DVcc 

0.6 10 µA 

-10 0 10 µA 
V1=DGND 

-10 0 10 µA 

VCLK=DVcc 3 30 µA 

VcLK=DGND -10 0 10 µA 

VsET-AGND=0.8V -5 -0.3 0 µA 

IREF=-400,uA 1.08 1.20 1.32 v 
12 ns 

3 ns 

I 
VOFS(G) -11. or 100 X I VOFS(B) -11 
VoFS(B) VoFS(R) 
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Electrical Characteristics· Measuring Circuit 

Differential linearity and integral linearity measuring circuits 

ovcc 

OGNO 

CX20206 

Maximum conversion speed measuring circuit 

8 bit 
counter 
(TTL 
output) 

IN 

. . 
: CLSB) 

oe 

MCLK 
f = 35MHz 

TTL level 
Rectangular 
wave 

Digital ramp waveform generation 

CLK 11 f\ 
:::j-_- --t=J.-----t::: 

tt2-1ons: 
D1 :~~t-f-----~-\------

1 I · 
I I I 

Timing between CLK and DATA 

-215-

Oscilloscope 

R1N = 1Mn 
CtN = 10pF 

12·5K BW = 20MHz 

AGNO DGNO 

t J. 

AVcc DVcc 

! b 

CX20206 

I 
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Output voltage full-scale precision, RGB output voltage full-scale ratio, and output zero 
offset voltage measuring circuits 

Fig. 1 

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

Observe data waveform 
with an oscilloscope 

f = 35MHz 

TTL level Rectangular wave 

Pulse generator 
8082A (YHP) 

-216-

Observe CLK waveform 
with an oscilloscope 

(
R1N=1MO 
BW= 200MHz 

AGND DGND AVcc D\lcc 

t Jr • 6 
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Standard Circuit Design Data (Ta=25°C, AVcc=DVcc=5.0V, AGND=DGND=O.OV) 

Item Symbol Measuring condition Min. Typ. Max. Unit 

D/A OUT: 1 Vp-p 
RL>10k0 

Crosstalk among R, G and B CT 
CL<20pF 

-40 -33 dB 
foATA=7MHz 
fCLK=14MHz 
See Fig.2 

VSET-AGND=0.8V 
Rt.>1 OkO 

Glitch energy GE fCLK=1 MHz 30 pV-s 
Digital ramp output 
See Fig.3(note 1) 

Rise time(note 2) tr 5.5 ns 
VSET-AGND=0.8V 

Fall time(note 2) tf See Fig. 1. 5.0 ns 

I Settling time tset I 16 ns 

(Note 1) Observe the glitch which is generated when the digital input varies as follows: 
0 0 1 1 1 1 1 1 ---- 0 1 0 0 0 0 0 0 
0 1 1 1 1 1 1 1 ---- 1 0 0 0 0 0 0 0 
1 0 1 1 1 1 1 1 ---- 1 1 0 0 0 0 0 0 

(Note 2) The time required for the D/ A OUT to arrive at 90% of its final value from 10%. 

Seep. 204, for the definition of "Settling time". 
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Standard Circuit Design Data Measuring Circuit 

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

f = 7MHz 

TTL level 
Rectangular wave 

MCLK 
f = 14MHz 

TTL level 

Rectangular wave 

[Measuring method) 

In case the measuring crosstalk of G....,. R 

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

2 Apply the data to R only and measure the power of the frequency component of the 
data at R OUT. 

3 Take the difference of the above two powers. The unit is in dB. 

Fig. 3 Glitch energy measuring circuit 

IN 

MCLK 

f = 1MHz 

TTL level 
Rectangular 
wave 

Digital ramp waveform generation 

~ r---- 100PFT 
Oscilloscope 

R1N = 1M.n 
C1N = 20pF 

t-==:-'-4~--.~3K BW = 5MHz 

( CLK 21CX20206 

c~~ -/- - -\---/- - -\-- - -
~s~Joons 

D1 --~-!-Y-----l-\------
, I I 

AGND DGND 

t J,. 

I I I AVcc DVcc 

Timing of C.LK and DATA • b 

-218-

Spectrum 
analyzer 
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Operation Description 

Timing chart 

CLK 

DATA 

D/AOUT 

ts 

100% 

~-.....-----,-- 90% 
I 
I 
I 
I 

I - ~- 10% r+- 0% 
I I I 
I I 1 

I I 
-I :.-

tr 

At the time t = Tx, the data of individual bits are 
switched and thereafter when the CLK becomes 
L _,. H at t = T2, 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 = T 12>). 

Applied Circuit Example 

DATA 
(TTL level) 

CLK 
(TTL level) CX20206 

-219-

ts 

Vth = 1.5V 

Vth = 1.4V 

Vth: Threshold level 

I 
I 
I 

0% 

10% 

1·-----
1 -1- -- 90% 

111------
1 I 100% 
I I 
I I 
I I 
~ ,.__ 

tf 

CX20206 

At the tim~ t =Ty, the data of individual bits are 
switched and thereafter when the CLK becomes 
L _,. H at t = T 4, the DI 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 lat the time when t=T34 11. 

LPF ROUT 

LPF GOUT 

LPF BOUT 

BW= 16MHz 

R* is matching resistance for LPF 

AGND DGND AVcc D\lcc 

~ ,J,. ~ ! 

I 
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Note on Use 

(1) Setting of pin 26 (Vser) 
The full-scale of the DI 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 DIA output of 1 Vp-p can be obtained. 
(Example of use) 

AGNO 

(Adjustment method) 
1 The resistance R is determined in accordance with the recommended operating condition 

of IREF (Current flowing through resistance R). 
See R vs. IREF of Fig. 4. The calculation expression is as follows: 

R=VREFllREF 
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 CU".rent 

~ 
~ 

1.01-------+--+---+--+--t--t--t-t-~i--....~---+--+---+--t 
-3. :::s 

0.3 1-------+--+---+--+--t--t--t-t-l-----+--+---+--t 

O.t __ __..._...._ __ ...._ ................. ..__ _ _...__....__.__.. 

O.t 0,2 

Pin current IREF (mA) 

(2) Phase relationship between data and clock 
In order to obtain the desired characteristics as a DI 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 DI A output pin 
Receive the DI A output of the next stage with high impedance. In other words, perform so that 
it becomes as follows: 

RL.>10 k!l 
CL<20 pF 

The temperature characteristics indicated in the characteristics diagram has been measured 
under this condition. 
However, when it is made to R~l 0 k!l the temperature characteristics may change 
considerably. In addition, when it is made to C~20 pF, the rise and fall of the DI A output 
become slow and will not operate at high speed. 

(4) Noise reduction measures 
As the DI 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 Vee 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 AVee and DVee. As shown in the diagram below, for example, it is recommended that 
the wiring to the electric supply of AGND and DGND as also AVee and DVee be conducted 
separately, and then making AGND and DGND as also AVee and DVce in common right near 
the power supply respectively . 

• Insert in parallel a 4 7 µF tantalum capacitor and a 1000 pF ceramic capacitor between the 
Vee surface on the printed board and the nearmost ground surface. ( A of diagram below). It 
is also desirable to insert the above between the Vee 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 DI A output by inserting a capacitor of I 
over 0.1 µF between pin 25 (AGND) and pin 26 (VsET). 

CX20206 

@ 
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Ci 
6. 

Output voltage full-scale 
vs. VSET-AG ND 

1 1 
1-Ta=25°C ~1--1.___..._....____.,___.__..._--< 

2.0 I- AV cc= DVcc = 5.0V -+---+--1,,,__L-+.ooJ""1c...__v~---I 

0 

RL>10kil ~~ 

/~ //Deviation range 

1.0 

VsET- AGND IV) 

Output voltage full- scale 
vs. Ambient temperature 

2.0 

i 1000 t----+--+--+----+--+--t--f.-1-+~--±i-=--------1 

l..--1---Q) 

~ 
~ 
Q) 
Cl 
Ill 

0 
> 
:> 
e 
:> 
0 
in 
u. 
0 
> 

VsET is created 
t----+--+--+----+-by resistance 

t----+--+---+----+- division of V REF 

{VsET = 2VREF/3) 
950 t----+--+----+----+- IREF = -400µA --1 

AV cc= DVcc = 5.0V 
1-----+-- -!----+--+---- R L > 1 Okn --1 

l l l l l 

-20 0 20 40 60 80 

Ta - Ambient temperature { °C) 

> 
..§. 
Q) 

~ 
0 
> 
t 
:! 
0 

~ 
5 e 
:> 

·<i 
g: 
:g 
> 

> 
..§. 
Q) 
Cl 
Ill 

0 
> 
Q) 

0 

~ 
5 e 
:> 

t 
~ 
0 
> 
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0 

-10 

0 

-5 

-10 

Output zero offset voltage 
vs. VsET-AGND 

t--- Ta= 25°C 

t--- AV cc= DVcc = 5.0V 
RL > 10kil 

0 1.0 

VsET - AGND {V) 

Output zero. offset voltage 
vs. Ambient temperature 

by resistance 

CX20206 

t---+--+--+---1-division of VREF +----
{VsET = 2VREF/3) 

t---+--!----t--+- IRE F = -400µA 1---1 

i--,_ 

t----+--+---t---+-AVcc = DVcc = 5.0V I-
AL> 10kn 

-

-20 0 20 40 60 80 

Ta - Ambient temperature { °C) 
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~ a. 

Output voltage full-scale 
vs. Power supply voltage 

? 1000~-+----+--+--+---i--l---+.--+----+--I 
QI 

] 
:E 
QI 

~ 
0 
> .... 
::> g. 
::> 

-· 
I---+--+----+--+ Ta = 25° e 

~--1---+----11--~ VsET- AGND = O.SV t--

RL > 10kn 

0 950t--t--+--+--t--+--+--+--+--l----I 
I 
IJ) 
u. 
0 
> 

? 
QI 

4 5 

Vee - Power supply voltage (V) 

Internal reference voltage 
vs. Ambient temperature 

I I 

6 

f ---t---J 
~ 1.20 l--+--+--+--+--+--+-=F==----........,::--1f----t 

~ 
2 
~ 
~ IREF = -400µA 

$ AVee = DVee = 5.0V 
..: 
u. 
~ 1.15 t----t--+--+--+--+--+--+---+---ll---1 

> 

-20 0 20 40 60 80 

Ta - Ambient temperature ( 0 e) 

> s 
Cll 

~ 
0 
> 

~ 
::: 
0 

~ .... 
::> g. 
::> 
0 
I 

~ 
0 
> 

? 
QI 
Cl 

f! 

0 

-5 

-10 

0 1.20 
> 
QI 
0 c: 
~ 
QI 

'E 
<O 

~ ..: 
.u. 
w 1.15 
a: 
> 
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4 

4 

Output zero offset voltage 
vs. Power supply voltage 

Ta= 25°e 

VSET- AGND = O.SV 

CX20206 

AL> 10kfl 1--

r-~ 

5 

Vee- Power supply voltage (V) 

Internal reference voltage 
vs. Power supply voltage 

Ta= 25°e 
IREF = -400µA 

Vee - Power supply voltage (V) 

6 

I 

6 

I 
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0 

-20 

m 
:!! -40 
j/. 

! 
I 

lo 

-60 

-eo 

-100 

Crosstalk among R, G and B 
vs. Data frequency 

i--

i..--+-
.tit_ VTa=25°C 

j v 
Output voltage full-scale 1 Vp-p 

7 fcLK .. 2foATA ~ 

AV cc= DVcc = 5.0V 
r---1 

AL> 10kSl, CL< 20pF 

Pins 30, 32, 34 and 36 r---1 

are connected to AV CC· r---1 

l l l l l l 
10 20 

foATA - Data frequency (MHz) 

Package Outline Unit: mm 

42 pin SDIP (Plastic) 600 mil 4.4g 

+OA 
3 7.8-0.1 

1.77 8 

0.5±0.1 
o.g±0.15 

CX20206 

0°to15° 

z ~~ 
... 00 
::E +1 
LO C.O 
d ..a-

z 

SDIP-42P-02 
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SON"Y; CXA1106P/M I 
8-bit 35 MSPS High-Speed D/ A Converter 

Description 

CXA 1106P/M is an 8-bit 35MSPS high-speed 
D/A converter IC. Summing type current for the 
upper 2-bits and ladder type resistance for the 
lower 6-bits, ensure a low power consumption 
of 200 mW (Single power supply). 
This IC is suitable for digital TV's, graphic dis
plays and other applications. 

Features 
• Resolution 8-bit 
• High speed operation 

35MSPS (Max. conversion speed) 
• Non linear error 

less than ± 1 /2LSB 
•low glitch 
• TTL compatible input 
• +5V single power supply or ±5V dual power 

supply 
• low power consumption 

+5V single power supply 
±5V dual power supply 

Block Diagram 

Os 

05 

Digital data input 04 

03 

02 

01 

Vee 6 

200 mW (Typ.) 
400 mW (Typ.) 

2 

£ 
:::J 

.&l 

:; 
Q. 

6 .s: 

Clock 
buffer 

CLK OGN01 

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

Function 
8-bit 35 MSPS DI A converter 

Structure 
Bipolar silicon monolithic IC 

VEE I 
AOUT 
Analog output 

'-----~ 3 AGN02 

VSET 

Internal 
reference 
voltage 

VREF 

E89675-ST 
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Absolute Maximum Ratings (Ta = 26°C) 

• Supply voltage vcc-DGND1 
VEE-AGND1.2 
DGND2-DGND1 

• Digital input voltage VI 
VCLK 

• Input voltage (VSET pin) VSET 
• Output current (VREF pin) IREF 
• Operating temperature Topr 
• Storage temperature Tstg 
• Allowable power dissipation PD 

Recommended Operating Conditions 
Single power supply 

Item Symbol 

Vee. DGND2 
AGND1, AGND2 

Supply voltage DGND2-AGND1 
DGND2-AGND2 

AGND 1 -AGND2 

Digital Hlevel VIH, VeLKH 
input 
voltage Llevel VIL, VeLKL 

VsET input voltage VSET 

VReF pin current IReF 

TPW1 
Clock pulse width* 

TPWO 

*Note) See Fig. 6. Timing chart 

Dual power supply 

Item Symbol 

Vee 

Vee 

Supply voltage 
DGND2-AGND1 
DGND2-AGND2 

AGND1 -AGND2 

Digital Hlevel VIH, VeLKH 
input 
voltage Llevel VIL, VeLKL 

VsET input voltage VSET 

VREF pin current IREF 

TPW1 
Clock pulse width 

TPWO 

Oto6 v 
-6to0 v 

Oto6 v 
DGND 1 -0.3 to Vee +0.3 v 
DGND 1 -0.3 to Vee +0.3 v 

VEE-0.3 to VEE+2.7 v 
-5to0 mA 

-20to +75 oc 
-55to +150 oc 

1.27 w 

Min. Typ. Max. 

4.75 5.00 5.25 

-0.2 0 0.2 

-0.1 0 0.1 

2.0 vcc 

DGND1 1.0 

0.70 0.84 1.0 

-3.0 -0.4 

10 

10 

Min. Typ. Max. 

4.75 5.00 5.25 

-5.5 5.00 -4.75 

-0.2 0 -0.2 

-0.1 0 0.1 

2.0 Vee 

DGND1 1.0 

-4.30 -4.16 -4.00 

-3.0 -0.4 

10 

10 
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Unit 

v 

v 

v 

v 

v 

v 

mA 

ns 

ns 

Unit 

v 

v 

v 

v 

v 
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v 

mA 

ns 

ns 



SONY@ CXA1106P/M 

Pin Configuration (Top View) 

VSET 

AGND1 Vee 

AGND2 NC 

NC 

DGND2 Do (LSB) 

Vee 01 

02 

NC 03 

o. 

D1 (MSB) Os 

NC 

06 NC 

Fig. 1 

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

Table 1 

Input code Output voltage (Single supply) Output voltage (dual supply) 

MSB LSB 
1 1 1 1 1 1 1 1 Vee -OV 

1 0 0 0 0 0 0 0 Vee -0.5V -0.5V 

0 0 0 0 0 0 0 0 Vee -1.0V -1.0V 
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Pin Description 

No. Symbol Equivalent circuit Description 

AGND1 2 

~~ 
..., r- ~, 
~l -~ 

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 

1 

T 
page 15. 

""'.r" a 
VEE 23 

2 AGND1 Set to Analog Vee for single power supply and 
to Analog GND for dual power supply. Connect 
to AGND2 and use. 

3 AGND2 Connect to AGND1 

AGND2 3 

$Ro 

4 AOUT 4 Analog output pin 

VEE 23 ~ 
5 DGND2 Set to Digital Vee for single power supply and 

to Digital GND for dual power supply. 

6 Vee Digital Vee 

7 DGND1 Digital GND 

8 NC Non-connection 

Vee 6 

i 
i ~ 

9 CLK 
t. Clock input pin 

9 ..f\/'vv 

i + 
DGND1 7 
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No. 

10, 12. 
15 to 
20 

11, 13, 
14 

21, 22 

23 

24 

Symbol 

07, 06, 
05 to Do 

NC 

NC 

Vee 

VSET 

10,12 

15 to 20 

Equivalent circuit 

AGND1 2,__o--~~---

See the Application Circuit for reference. 
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Description 

Digital input pin 
D 1 to MSB, Os to LSB 

Non-connection 

Non connection pin. But connect to AGND or 
Vee 

Set to Analog GND for single power supply and 
to VEE for dual power supply. 

Bias input pin 
Normally set VSET- Vee to 0.84 V. For reference 
see Notes on Application 1 . 
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Electrical Characteristics (Ta = 25°C) 

Single power supply 
Vee= DGND2 = AGND1 = AGND2 = 5V, DGND1 =VEE= 0, VSET = 0.84V 

Item Symbol Test condition Min. Typ. 

Resolution n 8 

Maximum conversion speed fMAX RL>10k!l, CL<20pF 35 

Linearity error EL -0.5 
RL > 10 K!l 

Differential linear error ED -0.5 

Full scale output voltage VFS RL>10K!l 0.9 1.0 

Offset voltage• Vos RL>10K!l 0 4 

Output resistance Ro 290 350 

Power supply current Ice RL>10K!l 
32 40 IREF = - 400µ,A 

Digital H level llH 0 
input 
current L level Ill -400 

VsET input current ISET -3 

Internal reference output VREF IREF = - 400µ,A 1.17 1.25 voltage 

Accuracy output voltage range Voe RL>10K!l 0.5 1.0 

Set up time ts 10 

Hold time th 2 

Propagation delay time tPD RL>10K!l 11 

RL>10K!l 
Glitch energy GE feLK= 1 MHz 30 

Digital lamp output 

Rise time tr 5.5 

Fall time tf Same as CX20206 5.0 

Settling time ts et 16 

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

Seep. 204, for the definition of "Rise, Fall and Settling time". 
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Max. Unit 

bit 

MSPS 

+0.5 LSB 

+0.5 LSB 

1.1 v 

10 mV 

410 n 

48 mA 

5 µA 

0 µA 

0 µA 

1.33 v 

1.5 v 

ns 

ns 

ns 

pV-s 

ns 

ns 

ns 
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Dual power supply 
Vee= 5V, DGND1 = DGND2 = AGND1 = AGND2 = o. VEE= -5V, VSET - VEE= 0.84V 

Item Symbol Test condition Min. Typ. 

Resolution n 8 

Maximum conversion speed fMAX AL> 1 Ok!!, CL <20pF 35 

Linearity error EL -0.5 
AL> 10 KH 

Differential linear error Eo -0.5 

Full scale output voltage VFS RL>10KH 0.9 1.0 

Offset voltage Vos RL>10KH 0 4 

Output resistance Ro 290 350 

Ice 
RL>10KH 

24 30 
Power supply current 

IREF = - 400µ,A IEE 40 50 

Digital H level hH 0 
input 
current L level Ill -400 

VSET input current ISET -3 

Internal reference output VREF IREF = - 400µ,A -3.83 -3.75 voltage 

Accuracy output voltage range Voe RL>10Kfl 0.5 1.0 

Set uptime ts 10 

Hold time th 2 

Propagation delay time tPD RL>lOKfl 11 

RL>10Kfl 
Glitch energy GE fCLK= 1 MHz 30 

Digital lamp output 

Rise time tr 5.5 

Fall time tf Same as CX20206 5.0 

Settling time ts et 16 

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

See p. 204, for the definition of "Rise, Fall and Settling time". 
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Max. Unit 

bit 

MSPS 

+0.5 LSB 

+0.5 LSB 

1.1 v 

10 mV 

410 n 

36 mA 

60 mA 

5 µA 

0 µA 

0 µA 

-3.67 v 

1.5 v 

ns 

ns 

ns 

pV-s 

ns 

ns 

ns I 
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Electrical Characteristics Test Circuit 

Test Circuit for Maximum Conversion Speed 

(MSB) 07 
10 

VREF 

Os 
12 8-bit 05 

counter 15 
(TTL 

24 3K Jl 
23 VEE 

Latch 
output) 

0 

0 AGND1 2 
(LSB) Do 

20 
Vee 

6 

DGND1 
7 

3 
AGND2 

• • 
Digital lamp • waveform 

occurrence 
Oscilloscope 

4 AOUT Rin = 1Mfl 
CLK 9 DGND2 Cin = 10pF 

5 BW = 20MHz 

CXA1106P/M 
CLK 

35 MHz 
TTL level 
Square waveform 

Single power supply Dual power supply 

Timing between CLK and Data 

6 ~ ,;, + 6 
D Vee A Vee DGND AGND VEE 

Fig. 2 
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Test Circuit for Set-up Time, Hold Time 

(MSB) 07 
06 

8-bit Os counter ....._ _________ ..,. 

(TTL 
Latch 
output) 

Pulse 
generator 
1 MHz TTL 

(LSB) Do 

Vee 

DGND1 

CLK 

10 

12 

15 

20 

6 

7 

CXA1106P/M 

VREF 

3K l + 
23 

2 
AGND1 

0 

6 
AGND2 • • 3 • Digital lamp 

waveform occurrence 

4 
AOUT Oscilloscope 

Rin = 1MO 
DGND2 Cin = 20pF 

9 BW = SMHz 

Pulse 
generator 
1 MHz TTL 

~ 
0-

Single power supply 

CXA1106P/M 

----.. Oscilloscope 
'-------- Rin =son 

FET probe 

Cin = lOpF 
..._ __ F_ET_pr_o_b_e _ _;---...__--ew = 200MHz 

6 ~ ,), + 6 
Dual power supply D Vee A Vee DGND AGND VEE 

Fig. 3 
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Test Circuit for Glitch Energy 

8-bit 
counter 
(TTL 
Latch 
output) 

(MSB) 

(LSB) 

CLK 
1 MHz 
TTL level 
Square waveform 

D7 

D6 

D5 

Do 

Vee 

DGND1 

CLK 

Single power supply Dual power supply 

CXA1106P/M 

VREF 
10 

12 VSET 
24 

0.47µ, 
3K 1----. 15 

23 VEE • 
0 

AGND1 Q 
2 

AGND2 20 3 • • 6 • Digital lamp 
7 waveform 

occurrence Oscilloscope 

4 A our ,( Rin = 1MH 

DGND2 
Cin = 10pF 

9 5 BW = 5MHz 

CXA1106P/M 

D Vee A Vee DGND AGND VEE 

Fig. 4 
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Test Circuit for Propagation Delay Time 

1 /2 Divider 

CLK 
10 MHz 
TTL level 
Square waveform 

~ 
0-

Single power supply 

D7 
10 

Ds 12 

Ds 15 

Do 20 
Vee 

.-----t6 

DGND1 
7 

CLK 
9 

l 
2 

AGND1 

3
t-A_G_N_D_2 ___ -o---:. • 

51-D_G_N_D_2 ____ 0-~~• () 

* 4 
AOUT 

CXA1106P 

CLK----
1 

I I 
---1 !.-- 2 to 90 ns 

FET probe 

FET probe 

Oscilloscope 
Rin = 500 
Cin = 10pF 
BW = 200MHz 

I I 

DAT'2__Jf---- --\- _ ---
Timing between CLK and Data 

6 ~ J + 6 
Dual power supply D Vee A Vee DGND AGND VEE 

Fig. 5 
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Operation 

Timing chart 

DATA 

I 

~ 

D/AOUT 

I I I 
I I I 
I I I 
I I I ---,- -----t-
i I 

I tP;: 
I I 

CXA1106P/M 

- -- +--Vth = 1.5V 

.-----..... - -- - ---100% 
I 
I 
I 
I 
I -----r-
1 I 
I I tPo•l 
I I 

Fig. 6 

-236-

-- ---50% 

._ __ 0% 



SONY@ 

Application Circuits 

Single power supply 

8-bit 
Digital 
input 
(TTL) 

Dual power supply 

8-bit 
Digital 
input 
(TTL) 

_;___ 237 -

CXA1106P/M 

LPF 

LPF 

R *: Matching resistance for LPF 

3K 

6 ~ ,), ~ 6 
D Vee A Vee 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 osing resistors and apply it to VSET pin as Fig. 7. 

(Example of usage) 
IREF 

VREF -
VSET 

R 
Single power supply 

• VEE • Dual power s~ AGND 

VEE 

Fig. 7 

The full-scale voltage of the D/A output can be determined from the following equation. 

VFS = 1.2 (VSET - VEE) (RL > 1 OK fl, 0.4V ~ VSET ~ 1.2V) 

Select an external resistor R (Connected to VREF pin) so that IREF (current of an external resistor) is 
within the value indicated as the Recommended Operational Conditions (-3 mA < IREF < -0.4 mA). 

2. Phase relation between Data and Clock 

To make the best use of the inherent characteristics of this D/A converter the phase relation between 
the data and clock applied from the exterior, should be properly set. 
Set up time (ts) and Hold time (th) should be as indicated in the Electrical characteristics. For ts and th 
refer to Fig. 6 in the Timing Chart. 
Also, set the clock pulse width according to the Recommended Operating Conditions. 

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

RL > lOKQ 
CL< 20pF 

4. Noise reduction 
Refer to the following notes in order to minimize noise contamination that occurs from outside the IC 
and penatrates DI A output. 
• The power supply line and ground line should be made as wide as possible when fixed to the print

ed circuit board. Analog and Digital circuits should be separated. 
•Connected a bypass capacitor between each of DVcc (Pin 6) and DGND1 (Pin 7); AGND1,2 (Pins 2, 

3) and VEE (Pin 23); VSET (Pin 24) and VEE (Pin 23), respectively. 
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~ 
CJ) 

Full-scale output voltage VFS and VSET 
(Single power supply) 

1---+----l--t---+-+--+--+- RL > 1 Ok !l 
Ta= 25°C 

2.0 Vee = DGND2 = AGND1 -+----+--.----+----1 

= AGND2 = 5V 
DGND1 =VEE= 0 

> 1 0 l---+----l--+---+--+--+--t-:;-t----1 

u 
fI, 

0 1.0 2.0 

VSET [VJ 

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

I. 0 2 1---+--+--+----l--+--+-+--+-+---i 

N 
~ 1 oo~~~~~~-J.~--=-+-N___J......._~-+---+-1 
> 1--

----CJ) > 098 
VSET = 0.84V 

t------+----+-+----+-- IREF = - 4QQ,_,A 
I 

co 
t- Vee = DGND2 = AGND1 

0.96,.._---+----+--+-----+-- = AGND2 = 5V 
DGN01 =VEE= 0 

Rl~ t!l1 1 _l 

-20 0 20 40 60 60 

Ta-Ambient temperature [0 e] 

Output offset voltage Vos temperature 
characteristics (Single power supply) 
3.0 

2. 5~-+--+---l-+--+---+-l-= .... ---=f'i----i 
~ 

> 20~ 
..5 1---+----l--+---+--+--+--+--t--+--i 
CJ) g 1. 51---+---+-+---+- VsET = 0.84V 

IREF = -400,_,A 
1---t--+-+---+-- Vee= DGND2 = AGND1 

= AGND2 = 5V 
1. o I---+----+-+---+- DGND1 = VEE = 0 

RL ~ 10k~ ..L ..L 

- 20 0 20 40 60 

Ta-Ambient temperature [0 eJ 

60 

CXA1106P/M 

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

1---+-----1--t---+--+--+-+-AL>10kD 
Ta= 25°C 

2.o Vee= 5V 
DGND 1 = DGND2 

= AGND1 = AGND2 = 0--1----+---+---t 
VEE = -5V 

~ 
CJ) 

> I. 0 t---t---1--t---:li~-t--+-t--+-::..,,,.t----1 

0 1.0 2.0 

VSET - VEE [VJ 

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

1. 0 2 t---t--+--+----l--+---+-+--+--+--i 

u 
fI, 
~1.001=':+::""::~~~--..l...=4---l---i--+--~ 
CJ) -,........__. > , __ 

....... "N 
~ 0. 96 l---+--+---+---f----+---+--+----+-+-----1 
> Vsn-VEE = 0.84V 

t-
cO 1---t----t'---+- IREF = -400,_,A 

Vee= 5V 
o.96 t----+----+-+- DGN~1 A=;,~g~~ 

0
= AGND1 

1---t----t-+- VEE = - 5V 
AL~ 10kD 
J_J_J_J_J_J_ 

-20 0 20 40 60 

Ta-Ambient temperature [0 e] 

80 

Output offset voltage Vos temperature 
characteristics (Dual power supply) 

3.0 

~ 
2. 5 l--f----1f----+--t--+--+:::.......-9--t--i 

~ 
> 20,... 

..5 
CJ) Vsn-VEE = 0.84V g 1. 5 >---+---+--+-- IREF = - 400/.lA 

Vee= 5V 
>---+---+--+-- DGND1 = DGND2 = AGND1 

= AGND2 = 0 
I. 0 I---+---+--+-- VEE = - 5V 

RL ~ 10kD 

-20 0 20 40 60 

Ta -Ambient temperature [0 e] 
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Internal reference voltage VREF temperature 
characteristics (Single power supply) 

IREF = -400µA 
1.260 t---+---+-+--+- Vee = DGND2 = AGND1 

= AG1"-AD2 = 5V 
t---+---+-+--+- DGND1 =VEE= 0 

~ 1.250 l-----t--lf---+---+--1---+-+---+--+---I 
..... 
w 

~ ~ ~ 
1. 240 1---1--1r---+--+--+--+-+--+-'=-""N,,--i 

1.230 >---+---<f---+---+--+---+-+---t--+----1 

-20 0 20 40 60 80 

Ta-Ambient temperature [0 e] 

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

> 
.§ 
(/) 

g 

Vee= DGND2 = AGND1 
= AGND2 = 5V -1 

DGND1 =VEE= 0 
2.0 t---+---+--!----+--+---+-+-----t--t----1 

~ I. 5 l---l----4--+---+-+---+-+-"""""-=-+--~ 

~ 

.-20 0 20 40 60 80 

Ta-Ambient temperature [0 e] 

Output offset voltage Vos to Supply voltage 
(Single power supply) 

-
Ta= 25°C 

o---+---+-+---+- VSET = 0.84V 
Vee= DGND2 = AGND1 

= AGND2 
DGND1 =VEE= 0 

1---1--+-----t----1~RL2:10k0 

4.5 
1 1 l 1 1 
5.0 

Vee [VJ 

5.5 

CXA1106P/M 

Internal reference voltage VREF temperature 
characteristics (Dual power supply) 

IREF = -400µA 
1.260 >-----+---+--+--Vee = 5V 

DGND1 = DGND2 = AGND1 
= AGND2 = 0 

VEE= -5V 
~ 1.2 50 1-----1---..;r---+---+--!----+-+--+--+----t 
..... 
w 
a: 
> ~ 1.24 0 l---f----,f---+--l-+--+--t--t-=,....o;;;;:1""'1 

1.230 t---+--f---+---+--+---+--+----+-+-'----1 

-20 0 20 40 60 80 

Ta-Ambient temperature [0 eJ 

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

Vee= 5V 
t---+---+--+--- DGND1 = DGND2 = AGND1 -

= AGND2 = 0 
2.0t---+---+-+-VEE = -5V 

~ 1.5 l---+---1--+---+-+---+-""""""""'+--+--I 

~ 

-20 0 20 40 60 80 

Ta-Ambient temperature [0 eJ 

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

~ 
(/) ..... 

1.050 

1.000 

> 0.950 

0.900 

0.850 
4.5 

-
Ta= 25°e 
VsET = 0.84V 
Vee = DGND2 = AGND1 

= AGND2 
DGND1 = VEE = 0 
RL 2: 10k!l 

l l 
5.0 

Vee [VJ 

l l l 
5.5 
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Internal reference voltage VREF to supply voltage 
(Single power supply) 

Ta= 2s 0 c 
1260 IREF = -400µ.A __, 

Vee= DGND2 = AGND1 
= AGND2 --< 

DGND1 =VEE= 0 
12:50 

?: 
LL 
w 
a: 
> 1240 

1230 

4.5 5.0 5.5 

Vee [VJ 

Glitch Energy Test Data 

(1) Test Meth ...... od ____ ___, 
8 bit counter 

8 --

35MHz 
CLK 

t 
Digital ramp 

In Out ,__ __ , 

c¢-- CXA1106MJP 
14MHz L.P.F. H Scope 

Test Circuit 

In the above figure, a ramp waveform is generated at the DIA output and the glitch is measured 
by an oscilloscope. The largest glitch is supposed to be generated at point A and B as below be
cause of the internal system mechanism of the CXA 1106MIP. 

These points A and B were picked up and the glitches which appeared there were observed. 

Analog output 

from DIA -----. 

Ds Digital Input for DIA --
Measure Points 
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sons 
(2) Test Result 

I 5mV 

I 5mV 

I 5mV 
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Package Outline Unit: mm 

CXA1106P 

CXA 1106M 

24 

24 

1 

0.4 5±0.1 

24 pin DIP (Plastic) 400mil 2.0g 

13 

0.5 ±0.1 

(l"l..-t 

Ct) oo 
..-I+ I 

• LO 0 . 
..-t ro 

z '<;f..-1 

- oo 
::ii: +I 
LO t--
0 er) 

z 

1.2 ±0.15 DIP-24P-01 

24 pin SOP (Plastic) 300mil 0.3g 

15.0 !8:1 

13 

(\")..-1 

oo 
+I 

('"} 
LO 

12 

1.2 7 

<;J; 
0 
+I 
0) 0) 

c-: c.O 

D 0.15 

t 0.2 
0.1-0.05 

~•i(l)l±OJ21@1 SOP-24P-L01 
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Sbit 160/300MSPS Triple VIDEO DAC 
Advance 
Information 

Note : This specification is subject to change. 44 pin QFP (Ceramic) 40 pin DIP (Ceramic) 

Features 
• 160/300MHz update rate 
• 8-bit RGB 
• Sync., Blank and Overlay 
• 25 0/37.5 Q Load 
• I ( +), I ( - ) outputs 
• RS-343A Compatible Output 
• ECL 1 OOK and 1 OK Compatible Inputs 
• -5.5 to - 4.2 Volt Power Supply 
• Package - OFP, DIP (To be available) 

CXA 11460/CXA 11560 - OFP 
(Quad flat .Eack) version 
Pin Configuration (Top View) 
Block Diagram 

CXA 11460/CXA 11560 - DIP version 
(To be available) 
Pin Configuration (Top View) 

(Pin Replacable with TDCl 318 and Btl 09.) 

AE89676-ST 
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Absolute Maximum Ratings (Ta= 25°C) 

Rating Unit 

VEE -7 to + 0.5 v 
Input voltage, Digital VEE to + 0.5 v 
Input voltage, Reference VEE to + 0.5 v 
Output current, I ( +), I ( - ) 50 mA 

Storage tern perature -65 to + 150 "C 

Operating Conditions 

Symbol Item Min. Typ. Max. Unit 

VEE Supply voltage -4.2 -5.2 -5.5 v 
CXAl 146 3.0 

tpwl CLK pulse width High ns 
CXAl 156 1.5 

CXAl 146 3.0 
tpwO CLK pulse width Low ns 

CXAl 156 1.5 

CXAl 146 1.5 
ts Set up time ns 

CXAl 156 1.0 

th Hold time 0 ns 

V1L Input voltage logic Low -1.49 v 
V1H Input voltage logic High -1.05 v 
IREF Reference current 1.6 mA 

Tc Case temperature -55 125 "C 
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Electrical Characteristics (CXA 1146) (VEE="""".' 5.2V, Ta= 25°C) 

Item Symbol Min. Typ. Max. Unit 

Supply current IEE -200 mA 

Compliance voltage output ( +) Vocp -1.2 1.5 v 
Compliance voltage output (-) Vocn -1.2 1.5 v 
Equiv. output resistance Ro 50 kO 

Equiv. output capacitance Co 10 pF 

Max. output current output (+) lop -44 mA 

Max. output current output (-) Ion -44 mA 

Input current logic Low hL 20 µA 

Input current logic High hH 20 µA 

Max. conversion rate Fs 160 MHz 

CLOCK to output delay td 2.0 ns 

Current settling time tset 5.0 ns 

Rise time, Current tr 2.0 ns 

Fall time, Current tt 2.0 ns 

Integral linearity error Eu ± 1/2 LSB 

Differential linearity error ELD ± 1/2 LSB 

Output offset curre.nt IOF 10.0 µA 

Absolute gain error EG 7.0 % of F.S. 

Gain error tempco. TcG 0 % of F.S./°C 

Differential phase DP 1.0 degree 

Differential gain DG 2.0 % 

Glitch energy GE 1.3 LSB • nsec 
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Electrical Characteristics (CXA 1156) (VEE = - 5.2V, Ta = 25 ° C) 

Item Symbol Min. Typ. Max. Unit 

Supply current IEE -300 mA 

Compliance voltage output ( +) Vocp -1.2 1.5 v 
Compliance voltage output (-) Vocn -1.2 1.5 v 
Equiv. output resistance Ro 50 kO 

Equiv. output capacitance Co 10 pF 

Max. output current output ( +) lop -44 mA 

Max. output current output (-) Ion -44 mA 

Input current logic Low t1L 40 µA 

Input current logic High liH 40 µA 

Max. conversion rate Fs 300 MHz 

CLOCK to output delay td 1.0 ns 

Current settling time tset 2.5 ns 

Rise time, Current tr 1.0 ns 

Fall time, Current tt 1.0 ns 

Integral linearity error Eu ± 1/2 LSB 

Differential linearity error ELD ± 1/2 LSB 

Output offset current loF 10.0 µA 

Absolute gain error EG 7.0 % of F.S. 

Gain error tempco. TcG 0 % of F.S./°C 

Differential phase DP 1.0 degree 

Differential gain DG 2.0 % 

Glitch energy GE 1.3 LSB • nsec 
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Pin Descriptions 

Pin Name Description 

Control pin for composite blank. Logic "1" sets the D/A output to the 
BLANK blanking level. The output is delivered with the rising edge of CLOCK. The 

voltage level for the pin is ECL compatible. 

Control pin for composite sync. Logic "1" sets the D/ A output to have 
SYNC composite sync level only for green. The sync is delivered with the rising edge 

of CLOCK. The voltage level for the pin is ECL compatible. 

Control pin for overlay. Logic "1" forced the D/ A output to the overlay 
OVERLAY voltage level. The overlay is delivered with the rising edge of CLOCK. The 

voltage level for the pin is ECL compatible. 

RO-R7 
Data inputs for red, green and blue, respectively. RO, GO and BO are for least 

GO-G7 
BO-B7 

significant bit. These inputs level are ECL compatible. 

CLOCK Clock input pin. ECL compatible. 

lo CR), lo CR) Current outputs for red, green and blue. 
lo CG), lo CG> Complementary outputs. These can directly drive doubly-terminated 75 0 and 
lo (8), lo c0> 50 0 loads. 

Control pin for full-scale. The scale is set by a resistor (Rset) connected 
between this pin and AGND. 

FS .ADJUST The relation between Rset and RL which is current output load is the 
following: 
Rset = 1 .24V / ((661 m V /RL) x ( 16/255)) Ohms 

COMP Compensation pin. This provides compensation for internal amplifier built-in. 
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iO 
(mA) 

v 

0.00 0.000 

-2.84 -0.071 
10 IRE 

925 IRE 

-29.28 -0.732 
7.5 IRE 

-31.42 -0.785 

40 IRE 

-42.84 -1.071 

* In case of doubly-terminated 50 Q load. 

Fig. 1. Composite Video Level 

Description 10 (mA) OVERLAY SYNC 

OVERLAY 0.00 1 0 

WHITE -2.84 0 0 

DATA 0 0 

BLACK -29.28 0 0 

BLANK -31.42 x 0 

SYNC -42.84 x 1 

Table 1. Video Output Truth Table 

CLOCK 

RO ~R7 
GO --G7 
80 ..-87 

SYNC. 
BLANK 
OVERLAY 

-x-----!',-x---
DATA! NI 

tr 

IOIRl, IOIG), iOiBi 10% 

\." 
Fig. 2. Timing Diagram 
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CXA 11460/D /CXA 11560/D 

BRIGHT LEVEL 

WHITE LEVEL 

BLACK LEVEL 

BLANK LEVEL 

SYNC LEVEL 

I FOR GREEN ONLY > 

BLANK D/A Input Data 

0 $XX 

0 $FF 

0 data 

0 $ 00 

1 $XX 
x $XX 
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SONY@ CXA 11460/D /CXA 1 1560/D 

Package Outline Unit: mm 

CXA 11460/CXA 11560 40 pin DIP (Ceramic) 600mil 

so.a±o.s 1 

)40 

t2. 

CXA 11460/CXA 11560 

6 

7 

17 

1.2 7 

21 

.. 
I 12

1

0 
2.54 I . -

0.4 6 ±0.1 

1.27 ± 0•1 1 

0°to1 s· 

= 
~I 

DIP-40C-01 

44 pin OFP (Ceramic) 50mil 

019.81 

015.2 4 MAX 

40 

39 

29 

0.51 
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Sbit 500MSPS Single VIDEO DAC 

Note : This specification is subject to change. 

Features 
• 500MHz update rate 
• 8-bit Multiplexed Inputs 
•Sync., Blank, Ref. White and Bright 
• 250/37.5 0 Load 
• I ( +), I ( - ) outputs 
• RS-343A Compatible Output 
• ECL 1 OOK and 1 OK Compatible 1/0 
• - 5.5 to -4.2Volt Power Supply 

Pin Configuration (Top View) 
Block Diagram 
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SONY~ CXA1236Q 

Absolute Maximum Ratings (Ta= 25°C) 

Rating Unit 

VEE -7 to +0.5 v 
Input voltage, Digital VEE to + 0.5 v 
Input voltage, Reference VEE to + 0.5 v 
Output current, I ( +), I ( - ) 50 mA 

Storage temperature -65 to + 150 oc 

Operating Conditions 

Symbol Item Min. Typ. Max. Unit 

VEE Supply voltage -4.2 -5.2 -5.5 v 
tpwl CLK pulse width High 1.0 ns 

tpwO CLK pulse width Low 1.0 ns 

ts Set up time 0.8 ns 

th Hold time 0 ns 

V1L Input voltage logic Low -1.49 v 
V1H Input voltage logic High -1.05 v 
IREF Reference current 1.6 mA 

Tc Case temperature -55 125 °C 
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CXA12360 

Electrical Characteristics (VEE= - 5.2V, Ta= 25°C) 

Item Symbol Min. Typ. Max. Unit 

Supply current IEE -180 mA 

Compliance voltage output (+) Vocp -1.2 1.5 v 
Compliance voltage output (-) Vocn -1.2 1.5 v 
Equiv. output resistance Ro 50 kQ 

Equiv. output capacitance Co 10 pF 

Max. output current output ( +) lop -44 mA 

Max. output current output (-) Ion -44 mA 

Input current logic Low lrL 40 µA 

Input current logic High lrH 40 µA 

Max. conversion rate Fs 500 MHz 

CLK to output delay td 0.8 ns 

Current settling time tset 1.5 ns 

Rise time, Current tr 0.5 ns 

Fall time, Current tf 0.5 ns 

Integral linearity error Eu ± 1/2 LSB 

Differential linearity error ELD ± 1/2 LSB 

Output offset current loF 10 µA 

Absolute gain error EG 7 % of F.S. 

Gain error tempco. TcG 0 % of F.S./°C 

Differential phase DP 1.0 degree 

Differential gain DG 2.0 % 

Glitch energy GE 1.3 LSB • nsec 

CLK delay D dly 1 ns 
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SONY@ CXA1236Q 

Pin Descriptions 

Pin Name Description 

Control input for blank function. lo and iO current outputs are set at blank 
level when .logic "1" is given to the BLANK pin, regardless of data DAO -

BLANK DA7, DBO- DB7, REF W and BRIGHT inputs. (See Table 1.) lo and iO are set 
at reference black level when logic "O" is given to the BLANK pin. The 
voltage level of the BLANK pin is ECL compatible. 

Control input for blank level, ECL compatible. Logic "1" gives blank 1 level 
SET UP and logic "O" or floating level gives blank 2 level to lo and iO. See Table 

1. 

Composite sync control input. ECL compatible level. 
SYNC Logic "1 n on this pin gives sync signal to lo and iO. DAO- DA7, DBO- DB7 

and any other control input are not overriden. 

SYNC EN For enabling the sync function. ECL compatible level. 

BRIGHT.A 
Bright (overlay) control input. ECL compatible level. 

-
BRIGHT.B 

DAO - DA 7, DBO - DB7 are overriden and outputs lo and lo are set at 10 % 
bright level (overlay level) when logic "1" is given to the BRIGHT pin. 

Reference white control input for data A (DAO - DA 7) and data B (DBO - DB7), 
REF W.A respectively. lo and iO current outputs are set at reference white level when 
REF W.B logic "1 n is given to the REF W pin, regardless of data DAO - DA 7, DBO -

DB7. (See Table 1.) 

DAO- DA7 Two sets of data inputs formated as binary code. 
DBO-DB7 DO means LSB (least significant bit). ECL compatible voltage level. 

CLK Differential clock inputs with ECL voltage level. The given CLK, CLK generate 
CLK DIV20UT, DIV20UT signal within the IC. 

Output mode control inputs for selecting "multiplex mode" or "data select 
mode". 
The "multiplex mode" multiplexes the two sets of data DAO- DA 7 and DBO 
- DB7, and gives out corresponding analog data updated twice as fast as the 

C1 
DAO - DA 7 and DBO - DB7 run. See Fig. 2 and 3. 

C2 
The max. frequency of available output is 500Mbit/sec when the max. update 
rate is 250Mbit/sec for DAO- DA7 and DBO- DB7. 
The "data select mode" chooses either DAO - DA 7 or DBO - DB7, and converts 
it into analog. See Fig. 4. 
The max. frequency of available output is 250Mbit/sec with DAO- DA7 or 
DBO - DB7 running at max. 250Mbit/sec each. 

Cl C2 MODE CLK IN DATA IN OUT * CLK duty has to be 50 % (MHz) (Mbps) (Mbps) 
A : DAO - DA 7 is selected. 

0 0 l (1) 500 250 500 B : DBO - DB7 is selected. 
0 1 MUX j (2) 250* 250 500 
1 0 A 250 250 250 ,. 1 B 250 250 250 
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SONY~ CXA1236Q 

Pin Name Description 

Differential ECL compatible outputs. 
In case of "multiplex mode (1)", these output pins provide a clock output 
having half the speed of CLK and CLK. 
When CLK and CLK are 500MHz, DIV20UT and DIV20UT are 250MHz. See Fig. 
2. If DIV20UT pin is connected with DIV21N pin, as illustrated is Fig. 6, 
500Mbit/sec analog data can be obtained. 
In 'Case of "multiplex mode (2)", the frequency of DIV20UT and DIV20UT is 

DIV20UT the same as that of CLK and CLK, as long as the CLK duty cycle is 50 %. 
DIV20UT See Fig. 3. 

In case of "data select mode", the frequency of DIV20UT and DIV20UT is 
the same as that of CLK and CLK. DIV20UT pin need not be connected. 
See Fig. 4 and Fig. 6. 
DIV20UT and DIV20UT latch DAO - DA 7, DBO - DB7, SYNC and BLANK input. 
(See Fig. 2, 3 and 4.) 
These signals can also be used for system clock to be provided to other 
peripheral portion of the system. 

DIV21N 
Differential ECL compatible inputs. DIV21N should be connected to DIV20UT 

DIV21N 
pin in case of "multiplex mode". Refer to the description "DIV20UT, 
DIV20UT". 

lo Differential current outputs, These are capable of directly driving either 25 Q 

iO or 37.5 Q load. 

Control pin to adjust lo, iO fullscale level. 
The scale is set by a resistor (Rset) connected between this pin and AGND. 

FS ADJ. The relation between Rset and RL which is current output load is the 
following: 
Rset = 1.24V / ( (661 mV /RL) x ( 16/255)) Q 

COMP Compensation output pin for internal reference amplifier. 
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SONY<t CXA1236Q 

TO (mA) * (mV) 

0 0 

-2.84 -71 

-26.44 -661 -+------,•-------1---- ENHANCED BLACK 

-29.28 -732 

-31.42 -785.5 

-40.7 -1017.5 

-42.84 - 1071 

+--IO_l_R_E ____ , ______ , _____ BLACK,BLANKt 

7.51RE ** ----- BLANl<2 

401RE 

~t 1------- SYNC 1 

~*~f-·5_1_RE_*-*---------~-------- SYNC2 

* In case of doubly-terminated 50 Q load 
* * 7.5 IRE difference·· .. ··Available when SETUP pin is floating or "O" level, not available when 

SETUP pin is "1" level. 

Fig. 1. Composite Video Level 

Description iO (mA) SETUP SYNC EN BRIGHT SYNC BLANK 

0 x x 1 0 0 
Enhanced White 

0 x x 1 0 0 

-2.84 x x 0 0 0 
White 

-2.84 x x 0 0 0 

Enhanced DATA DATA x x 1 0 0 

DATA DATA -2.84 x x 0 0 0 

Enhanced BLACK -26.44 x x 1 0 0 

-29.28 x x 0 0 0 

BLACK, BLANK 1 -29.28 1 x x 0 1 

-29.28 1 1 x 1 x 

- 31.42 0 x x 0 1 
BLANK2 

-31.42 0 1 x 1 x 

SYNCl -40.7 1 0 x 1 x 

SYNC2 -42.84 0 0 x 1 x 

Table 1. Video Output Truth Table 
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REF W 

0 

1 

1 

0 

0 

0 

0 

0 

x 

x 

x 

x 

x 

x 

Input DATA 

11111111 

xxxxxxxx 
xxxxxxxx 

11111111 

DATA 

DATA 

00000000 

00000000 

xxxxxxxx 
xxxxxxxx 
xxxxxxxx 
xxxxxxxx 
xxxxxxxx 
xxxxxxxx 



CLK 
(500MHz) 

OIV2 OUT 

DA 

SYNC, BLANK 
REF W, BRIGHT 

OB 

C1 

C2 

ro 
[

MUX 

SYNC, BLANK 
REF W, BRIGHT 

_J 

LOW 

LOW 

CXA1236Q 

I 10dly 
I 

·1 I 

I I I n I 
I• fs I ·I l•fH 

AINI 

FUNC.INI 

BIN! 

l 
I 
I 

3 CLOCKS 

·I 
I 

Fig. 2. Timing Diagram - MUX MODE (1) 
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CLK 

( 250MHz ) 
50% Duty Cycle 

DIV2 OUT 

DA 

SYNC, BLANK 
REF W, BRIGHT 

DB 

C1 

C2 

fO 
[

MUX 

SYNC, BLANK 
REF W, BRIGHT 

CXA1236Q 

"I I •Ddly 

FUNC.fNI 

B (N) 

LOW 
I. 1.5CLOCKS ·I 

HIGH 

td 

Fig. 3. Timing Diagram - MUX MODE (2) 
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CLK 
(250MHzl 

DIV2 OUT 

DA 

DB BINI 

SYNC, BLANK 
REF W, BRIGHT -FU-Nc_._1N_> _, 

Hiqh 

Cl 

CXA1236Q 

1.5 CLOCKS 

C2 ________ ___.I· ts • I. tH • j 
fd -------------~ -r------

A.FUNC.IN-11 A.FUNC.INl B.FUNC.IN+1l B.FUNC.IN+2l 

Fig. 4. Timing Diagram - SELECT MODE 
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DAO 

DAI 

DA2 

DA3 

DA4 

DA5 

DA6 
c( 
0 

DA 7 

-2v 
50 

* See the page for pin description 

CXA1236Q 

~~~~~~~~~~~~~~~~~~---~~~--OD87 

..-~~~~~~~~~~~~~~~-+~~~---oDB6 

..-~~~~~~~~~~~~~~.__~~~--ODB5 

m m m 
0 0 0 

CXA1236Q 

..-~~~~~~~~~~~~+-~~~-oDB4 

m 
0 

,......-----~~~~~~~~~-+~~~---oOB3 

m 
0 

~~~~~~~~~~t--~~~-oDB2 

m 
0 

..-~~~~~---~+-~~~---ODB1 

m 
0 

.-....-+~-1-~~~---0Deo 

BRIGHT.A 

BLANK 

SYNC 

- 2V 

-2V 

CLK 

* * See the page for pin description and typical application (Fig. 6) 

Fig. 5. Circuit Connection 
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000 
PIXELS 
EVEN 
PIXELS 

CLK/2 

CLK CLK 

RAM 
12!56 X 8 l EVEN DATA 

.,oo=o_.o""A""'T.-A--1--tOB 
OIV21N 

!50 

CLK/2 

(1) MUX MODE 

RAM 
12!56 x 81 

CLKCLK 

OIV20UT 
-------.DA 

------'08 
OIV21N 

OIV21N 
1--------.oA 

CLK 

(2) SELECT MODE 

Fig. 6. Typical Application 
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SONY@ CXA1236Q 

Package Outline Unit: mm 

CXA12360 44 pin OFP (Ceramic) 50mil 

0 19.8 1 
""-

4.9 2 MAX 

015.2 4 MAX 

6 1 40 
r- r- r- r- r- r-

~~~~F 
I- I-< H I- H I-

I- I- H I- H I-

7 ,,, "" 1--1 J_ _l 39 

L l_ ::r I ::r J 

L l_ ::r I :IJ 

CI .I .1 .l j 

[I .1 .1 .l j . 
L.l _l J_ _l J 

L l -1 I IJ 

L l_ I _J l J 

[ .l 1 _l J_ ] 

L I l_ I IJ 

~\,,. ..I.I, 
.1 lJ 

17 

[ [ H I- H I- I- I- I- I- 1-1 

H I- H I- I- I- I- I- H 

29 

I ....... .... 1...1 ._ ....... .... ....... ....... 
I- 2 8 18 

1.2 7 0.5 1 
~ --

0"' 8° 

QFP-44C-L01 
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SON"Y; CXA 1260Q-Z I 
8 bit 35 MSPS RGB 3-Channel D/A Converter 

Description 
CXA12600-Z is an 8-bit high-speed D/ A 

converter for video band use. It has an 
output/input equivalent to 3 channels <;_>f R, G 
and B. It is suitable for use of digital TV, graphic 
display, etc. 

Features 
• Resolution: 8-bits 
• Maximum conversion speed: 35 MSPS 
• RGB 3-channel input/output 
• Differential linearity error: ±1 /2LSB 
• Digital input voltage: TTL level 
• Output voltage full-scale: 1 Vp-p (typ) 
• Low power consumption: 360 mW (typ) 
• +sv single power supply 

Structure 
Bipolar silicon monolithic IC 

Block Diagram 
OGNO 
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Absolute Maximum Ratings (Ta=25°C) 
• Supply voltage Vee 
• Input voltage (digital) V1 

• Input voltage (VSET pin) 
• Output voltage (analog) 
• Output current (analog) 

(VREF pin) 
• Operating temperature 
• Storage temperature 
• Allowable power dissipation 

VeLK 
VSET 
Vour 
IOUT 

IREF 
Topr 
Tstg 
Po 

Recommended Operating Conditions 

0 to 7 
-0.3 to Vee 
-0.3 to Vee 
-0.3 to Vee 

Vee-2.1 to Vee 
-3 to +10 

v 
v 
v 
v 
v 
mA 

-5 to 0 mA 
-20 to +75 °C 
-55 to +150 °C 

0.7 w 

• Supply voltage AVee, DVee 4.5 to 5.5 V 
AVec-DVee -0.2 to +0.2 V 
AGND-DGND -0.05 to +0.05 V 

• Digital input voltage H level VIH, VeLKH 2.0 to DVce V 
L level VIL VCLKL DGND to 0.8 V 

• VsET input voltage 
• VREF pin current 
• Clock pulse width 

VSET 
IREF 
Tpw1 

TpwO 

Pin Configuration (Top View) 

0.7 to 1.0 V 
-3 to -0.4 mA 

15 ns 
10 ns 

-265-

CXA1260Q-Z 



Pin Description 

No. Symbol 

39 to 42 R1 to R8 
44 to 47 G1 to G8 
1 to 1 6 81 to 88 

18 CLK 

20 DVee 

17 
NC 

21 to 22 

23 AGND 

24 VSET 

Equivalent circuit 

~·-------_.,-~ 

OGND 
DVcc 

011-------

DGND 

AVcc 
27 

AGND 

-266-

CXA12600-Z 

Description 

Digital input pin. 
From pins 39 to 42 and from 44 to 4 7 
are for RED. 
R1 is MSB and RS is LSB. 
From pins 1 to 8 are for GREEN. 
G1 is MSB and G8 is LSB. 
From pins 9 to 16 are for BLUE. 
81 is MSB and B8 is LSB. 

Clock input pin. 

Digital Vee. 

Vacant pin .(non-connection) 

Analog GND. 

Bias input pin. 
Normally, apply O.B7V. 
See "Note on use". 



SONY@ CXA12600-Z 

No. Symbol Equivalent circuit Description 

AVCC 

27 

* Internal reference voltage out-put pin • '* 1.2V (typ) 
25 VREF A pull-down resistance is necessary 

25 externally. • *20P See "Note on use". 
23 

AGND 

26 NC Vacant pin (non-connection) 

27 AVee Analog Vee 

28 NC Vacant pin but connect to AVee* 
AV cc 

27 

~Ro 

29 BOUT 29 Analog output pin for BLUE. 

~ 23 

AGND 

30 NC Vacant pin but connect to AVee* 
AV cc 

27 

: Ro 

31 GOUT 31 Analog output pin for GREEN. 

<p 
23 

AGND 

32 NC Vacant pin but connect to AVee* 
AV cc 

27 

~Ro 

33 ROUT 33 

5f 
Analog output pin for RED. 

23 

AGND 

34 to 36 NC Vacant pin but connect to AVee* 
19 
37 DGND Digital GND 
43 

48 NC Vacant pin (non-connection} 

*Note) Pins 30, 32, 34 and 36 are vacant. but in order to reduce interference between the 
individual RGB outputs, connect them to AVec. 
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CXA12600·Z 

Electrical Characteristics Ta=25°C, AVcc=DVcc=5.0V, AGND=DGND=O.OV 

Item Symbol Test condition Min. Typ. Max. Unit 

Resolution RSL 8 bit 

Monotony MNT 
Guara-
ntee 

Differential linearity error OLE Vser-AGND=0.87V -0.5 +o.5 LSB 

RL>10kfl % of 
Integral linearity error ILE F.S.=Full-scale -0.4 +o.4 

F.S. 

Maximum conversion speed fMAX 35 MSPS 

Full-scale output 
VOFS 0.85 1.0 1.15 Vp-p 

voltage* 1 Vser-AGND=0.87V 

RGB output voltage full-scale RL>10kfl CL<20pF 

ratio*2 FSR 0 4 8 % 

Output zero offset voltage Voffset -40 -6 0 mV 

Output resistance Ro 270 340 420 fl 

VSET-AGND=0.87V 
Consumption current lo RL>10kfl 54 72 90 mA 

IREF=-400µA 

H Upper 2 bits llH(U) 1.2 20 µA 
level 

V1=DVcc 
Digital data lower 6 bits llH(L) 0.6 10 µA 
input current l Upper 2 bits llL(U) -10 0 10 µA 

level 
Vt=DGND 

lower 6 bits llL(L) -10 0 10 µA 

l H level ICLKH VCLK=DVcc 3 30 µA 
Clock input current J 

ICLKL VCLK=DGND -10 0 10 l level µA 

Vser input current ISET Vser-AGND=0.87V -5 -0.3 0 µA 

Internal reference voltage VREF IREF=-400µA 1.08 1.20 1.32 v 
Set-up time ts 12 ns 

Hold time th 3 ns 

Note) *1. AVcc-Vo 
*2. Maximum value among 

100 X IVOFS(RI -11. 100 X IVOFS(G) -11. or 100 XI VoFS(B) -11 
VOFS(G) VOFS(B) VOFS(R) 
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Input corresponding table 

Input code Output voltage 

MSB LSB 
1 1 1 1 1 1 1 1 Vcc+Voffset 

1 0000000 Vcc+Voffset-0.5V 

00000000 Vee+ Voffset-1 .OV 

In case the output voltage full-scale is 1.00V. (1 LSB=3.92 mV) 

Standard Circuit Design Data Ta=25°C, AVee=DVee=5.0V, AGND=DGND=O.OV 

Item Symbol Measuring condition Min. Typ. Max. Unit 

DIA OUT: 1 Vp-p 
RC>1 Okfl 

Crosstalk among R, G and B CT 
CL<.20pF -40 -35 dB 
fDATA=7MHz 
feLK=14MHz 
See Fig.2 

VsET-AGND=0.87V 
RC>10kfl 

Glitch energy GE fCLK=1 MHz 30 pV-s 
Digital r-amp output 
See Fig.3*1 

Rise time*2 tr 5.5 ns 

Fall time*2 
VseT-AGND=0.87V 

tf See Fig. 1. 5.0 ns 

Settling time ts et 16 ns 

Note) *1. Observe the glitch which is generated when the digital input varies as follows: 
0 0 1 1 1 1 1 1 ~ 0 1 0 0 0 0 0 0 
0 1 1 1 1 1 1 1 ~ 1 0 0 0 0 0 0 0 
1 0 1 1 1 1 1 1 ~ 1 1 0 0 0 0 0 0 

*2. The time required for the DIA OUT to arrive at 90% of its final value from 10%. 
See p. 204, for the definition of "Rise, Fall and Settling time". 
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Electrical Characteristics Test Circuit 

Differential linearity and integral linearity test circuits 

ovcc 

DGND 

CXA12600-Z 

Maximum conversion speed test circuit 

8 bit 
counter 
(TTL 
output) 

IN 

MCLK 
f = 35MHz 

TTL level 
Rectangular 
wave 

CXA12600-Z 

CLK r---1 J\ 
=::_j-_- -·t:.:1.-----t::.: 

it2to 10nsl 

01 ·~~~H----i~-----
, I I 

Timing between CLK and DATA 
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SONY~ CXA12600-Z 

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

Fig. 1 

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

Observe data waveform 
with an oscilloscope 

(
R1N=1Mn 
BW = 200MHz 

0 

f = 35MHz 

TTL level Rectangular wave 

Pulse generator 
8082A (YHP) 
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Observe C LK waveform 

with an oscilloscope 

( 
R1N = 1M!l 
BW= 200MHz 

AGNO OGNO AVcc DVcc 

t * ~ 6 



Standard Circuit Design Data Test Circuit 

Crosstalk among R, G and B test circuit 

f = 7MHz 

TTL level 
Rectangular wave 

MCLK 
f = 14MHz 

TTL level 

Rectangular wave 

[Measuring method] 

Fig. 2 

In case the measuring crosstalk of G _,. R 
1 Apply the data to G only and measure the power of the frequency component of the 

data at R OUT. 
2 .Apply the data to R only and measure the power of the frequency component of the 

data at R OUT. 
3 Take the difference of the above two powers. The unit is in dB. 

Glitch energy test circuit 

MCLK 
f = 1MHz 

TTL level 
Rectangular 
wave c~~-t-~-\---J---\----

""t-+'::5-300ns 

01-~~-!-1-----i~------
I I I 
I I I 

Timing of CLK and OAT A 

Fig. 3 
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Spectrum 
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Operation Description 

Timing chart 

CLK 

DATA 

ts 

I 
I 
I 

-l 
tr 

100% 

90% 

At the time t = Tx. the data of individual bits are 
switched and thereafter when the CLK becomes 
L -> Hatt= T2, 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 = Tt2ll. 

Application Circuit 

DATA 
(TTL level) 

CLK 
(TTL level) 

(8) 
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ts 

I 
I 
I 

0% 

10% 

,, ____ _ 
I +-- 90% 

Vth = 1.5V 

Vth = 1.4V 

Vth: Threshold level 

11------
1 I 
I I 
I I 
I I -... ,__ 
tf 

CXA12600-Z 

At the time t = Ty, the data of individual bits are 
switched and thereafter when the CLK becomes 
L -> H at t = T 4, 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 lat the time when t=T34ll. 

LPF ROUT 

LPF GOUT 

LPF BOUT 

BW=16MHz 

R* is matching resistance for LPF 

AGND DGIC> AVcc DI/cc 

t J,. • ! 
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Note on Use 

1. Setting of pin 24 (VsET) 
The full-scale of the DI A output voltage changes by applying voltage to pin 24 (VsET). 
When load is connected to pin 25 (VREF), DC volatage of 1.2V is issued and the said voltage is 
dropped to 0.87V by resistance division. 

When the 0.87V is applied to pin 24 (VsET), the DI A output of 1 Vp-p can be obtained. 
(Example of use) 

AGNO 

Adjustment method 

1) The resistance R is determined in accordance with the recommended operating condition 
of IREF (Current flowing through resistance R). 
See R vs. IREF of Fig. 4. The calculation expression is as follows: 

R=VREFllREF 

2) Adjust the volume so that the RGB output voltage full-scale becomes 1.0V. 
(At this point, it becomes R1: R2=2:5) 

Resistance vs. VREF pin current 

0.31----4---+--+--+-!-!-++-+----+--+--+--t 

0.1 '---.....J.-...l.-....l.......l.-.L.-1...i...i...J.......---L-...I.-~ 
0.1 0.2 1 

Pin current IAEF (mA) 

Fig. 4 

2. Phase relationship between data and clock 
In order to obtain the desired characteristics as a DI 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 DI A output pin 
Receive the DI A output of the next stage with high impedance. In other words, perform so that 
it becomes as follows: 

RL>10 k!l 
CL<20 pF 

The temperature characteristics indicated in the characteristics diagram has been measured 
under this condition. 7 11--.'f'.+--

However, when it is made to R~l 0 k!l the temperature characteristics may change 
considerably. In addition, when it is made to C~20 pF, the rise and fall of the DI A output 
become slow and will not operate at high speed. 

4. Noise reduction measures 
As the DI 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 Vee 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 AVee and DVee. As shown °in the diagram below, for example, it is recommended that 
the wiring to the electric supply of AGND and DGND as also AVee and DVee be conducted 
separately, and then making AGND and DGND as also AVee and DVee in common right near 
the power supply respectively . 

• Insert in parallel a 47 µF tantalum capacitor and a 1000 pF ceramic capacitor between the 
Vee surface on the printed board and the nearmost ground surface. ( A of diagram below). It 
is also desirable to insert the above between the Vee 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 DI A output by inserting a capacitor of 
over 0.1 µF between pin 23 (AGND) and pin 24 (VSET). 

CX12600·Z 

@ 

Power supply 

>> 
~o 
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1 

2.0 

1.0 

Output voltage full- scale 
vs. VsET-AG ND 

1 1 
~Ta= 25°C I I i,...-AVcc = DVcc = 5.0V LL L 

AL> 10k!2 /I ~ 
P' 

..L ~ 

/V 1/ rs 
_/ ~ /

7 
Deviation range 

/ t& v 
~ / L 

~ 
l7 

[7 
0 1.0 2.0 

VsET-AGND (V} 

Output voltage full- scale 
vs. Ambient temperature 

> 1000 t"-i--.5 
Q) 

"B 
.! 
:a 
& 
!!! 
0 
> 
:J g. 
:J 
0 

"' u.. 
0 
> 

v 

950 

-20 

1--1 ~ ~ 

~ l,...-1 
VsET is created 
by resistance -
division of VAEF -
(VsET = 2VAEF/3} 
IAEF = -400µA -I 

AV cc= DVcc = 5.0V 
AL> 10k!2 -
l l l l I 

0 20 40 60 80 

Ta - Ambient temperature ( °C) 

> 
.5 

Q) 
Cll 
B 
0 
> 

~ 
0 

e 
~ ... 
:J g. 
:J 
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~ 
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> 
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Output zero offset voltage 
vs. VsET-AGN D 

1---+Ta = 25°C 

1---1 AV CC = DV CC = 5.0V 
AL> 10k!2 

0 1.0 

VsET - AGNO (V) 

Output zero offset voltage 
vs. Ambient temperature 

1 
I I I T 

VsET is created 

by resistance 
~ 

division of VAEF I--
(VsET = 2VAEF/3} 
IREF = -400µA I--

AV cc= DVcc = 5.0V 
1---1 

t--..... 
AL> 10kn -t---r-t--..... 

r--

-20 0 20 40 60 80 

Ta - Ambient temperature ( °C) 
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~ 
Q. 

Output voltage full-scale 
vs. Supply voltage 

c 10001----+--4----1-4---1----+--4--+--+---i 
Ill 

1 
~ 
g, 
:i g 
:I 

9-
:::1 

1----+--4----1--+ Ta = 25° e -+--+----1--1 

1---+-+----l,__-4 VseT- AGND = o.sv 
RL> 10kn t--

0 9501---+-+----l,__-4--+--+--+--+--1-~ 

I 
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LL. 
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> 
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& 
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Vee-Supply voltage (V) 

Internal reference voltage 
vs. Ambient temperature 

6 

:i r--t--
~ 1.20 l--+-+--1f--+--+--+--==F'-..""'-..,==-+r---i 
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Output zero offset voltage 
vs. Supply voltage 

Ta= 25°C 

VseT - AGND = o.sv 
RL > 10kn 

1--

i--J......---:: 

5 

Vee-Supply voltage (V) 

Internal reference voltage 
vs. Supply voltage 

Ta= 25°C 
IREF = -400µA 

5 

Vee-Supply voltage (V) 

6 

6 

I 
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0 

-20 

[ii 
E -40 
~ 
o; 
t: 
l3 
c) -60 
I 

t
u 

-80 

-100 

Crosstalk among R, G and B 
vs. Data frequency 

I--

i---i--
_... ~a=25°C 

-1-
v 

Output voltage full-scale 1 Vp-p 
fcLK = 2foATA !--

AV cc= DVcc = 5.0V !--
AL> 10k.n, CL< 20pF 

Pins 30, 32, 34 and 36 +-----
are connected to AV CC· 

I---" 

I I I I I I 
10 20 

foATA - Data frequency (MHz) 

Package Outline Unit: mm 

48 pin GFP (Plastic) 0.6g 

36 

37 

48 

0.8 

D 15.3 ±0.4 

D 12.0 !8:~ 

+0,,15 
0.3-0.1 

25 

24 

13 

12 

+ 0.1 
0.15 -0.05 

D 0.15 

+0.2 
0.1-0.1 

± 0.12 @ +0.3 
2.2-0.1 

QFP-48P-L04 
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.6-bit 40 MSPS D/A Converter (CMOS) 

Feature 
• Resolution 6-bit ± 1 /2 LSB 
•Low glitch energy 
•TTL/CMOS compatible input 
• + 5V single power supply 
•Low power consumption: 70mW 
•Chip enable/blank function 

Application 
• Graphic display 
• Digital TV, VCR 
•Fax machine 
• Camcoder 

Absolute Maximum Ratings (Ta = 25 "C) 
• Supply voltage Voo 
•Digital input voltage V1N 
• Analog output current louT 
•Operating temperature Topr 
•Storage temperature Tstg 

Sample Available 
Production Start 

Block Diagram 

4089 
1090 

7 
Voo to Vss 

0 to 15 
-20 to + 75 
-55 to + 150 

Current source of matrix 

CL Clock generator 

Current source for 
full-scale amplitude 
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CXD1170M I 
Advance 
Information 

24 pin SOP (Plastic) 

v 
v 

mA 
"C 
"C 

Cumlnt 
Source 

AE89655A98 - ST 
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Package Outline Unit: mm 

1 
OA 5:t:OJ 

24 pin SOP (Plastic) 

+0.4 
15.0-0.1 

12 

1.2 7 

300mil 0.3g 

~•1$l±OJ21@1 

-280-

+0.2 
0.1-0.os 

SOP-24P-L01 

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

Feature 
• Resolution 8-bit ± 1 /2 LSB 
•Low glitch energy 
•TTL/CMOS compatible input 
• + 5V single power supply 
•Low power consumption: 70mW 
•Chip enable/blank function 

Application 
•Graphic display 
• Dig~tal TV, VCR 
•Fax machine 
• Camcoder 

Absolute Maximum Ratings (Ta= 25°C) 
•Supply voltage 
•Digital input voltage 
• Analog output current 
•Operating temperature 
•Storage temperature 

Sample Available 
Production Start 

Block Diagram 

Voo 
V1N 

lour 
Topr 
Tstg 

4089 
1090 

7 
Voo to Vss 

0 to 15 
-20 to + 75 
-55 to + 150 

Current source of matrix 

Current source for 
full-scale amplifude 
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Advance 
Information 

24 pin SOP (Plastic) 

v 
v 

mA 
°C 
oc 

OVDO 

AVDO 

AE89665A98 - ST 



SONY~ 

Package Outline Unit: mm 

24 pin SOP (Plastic) 300mil O.S-g 

24 

1 
0.4 5±0.i 

13 

'17. 
(') .... 0 
dd +I 
+I O'l 

('I") r-= 
L.c5 

12 

1.2 7 

~-l!lll±OJ21@1 
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D o.1s 
+02 

0.1-0.05 

SOP-24P-L01 

CX01171M 



High Speed Sample & 
Hold Amplifier 
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3. High Speed Sample & Hold Ampllfler 

Type Function Page 

CXA 1008P/1009P High Speed Sample and Hold Amplifier 285 
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SONY. CXA1008P/1009P I 
High-speed Sample and Hold Amplifiers 

Description 

Evaluation Board Available - CX20052A PCB-3A for CXA1008P 
CX20052A PCB-36 for CXA 1009P 

CXA1008P/1009P are bipolar IC's developed 
for the purpose of sample holding video signals 
and other signals at high-speed. 

Features 

•Maximum sampling frequency 
CXA1008P 35 MHz 
CXA1009P 18 MHz 

•Linearity 
•Clock input level 
•Low power consumption 

CXA1008P 
CXA1009P 

Structure 

Bipolar silicon monolithic IC. 

Applications 

0.08% (Typ.) 
ECL compatible 

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

•AID converter and other analog signal processing 
•Other general applications. 

Absolute Maximum Ratings (Ta= 25°C) 

•Supply voltage Vee + 5.5 v 
Vee -6.0 V 

•Operating temperature Topr -20 to + 75 °C 
•Storage temperature Tstg -55 to + 150 °C 
•Allowable power Po 1.2 W 
dissipation 

Re~ommended Operating Conditions 

•Supply voltage Vee + 4.75 to 5.25V 
Vee -4.75 to -5.45V 

-285-

24pin DIP(Plastic) 

Function 

High-speed hold circuit, wide band 6 dB 
amplifier, AID reference power supply, AID clock 
output circuit. 

Block Diagram 

I 

Fig. 1 

E89641·HP 
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Pin Description 

No. Symbol Equivalent circuit Description 

DVEE Digital VEE (-5V) 

DVcc 

2 -2V ref reference voltage input 
input CZ) for AID converter 

AVEE 

DVcc 

3 R 
Pulldown terminal for 
external R (300 typically) 

AVEE 

4 -2V ref reference voltage output 
output 

(3) 
for A/ D converter 

5 AVEE Analog VEE (-5V) 

6 CLK output DVcc CLK output for AID 
converter 

®CD 
7 CLK output CLK output for AID 

DVEE converter 

AV cc 

11 
SIH QJ) SIH output output 

'--------{ l AVEE 
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No. 

13 

14 

17 

18 

19 

21 

Symbol 

S/H 
input 

6dB AMP 
output 

6dB AMP 
input 

AVee 

offset 
adjust 

CLK ref 

Equivalent circuit 

AVcc 

AVee 

AVcc 

@ 

AVee 
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CXA 1OOSP/1009P 

Description 

S/H input 

Olutput terminal of 6dB 
amplifier 

6dB AMP input 

Analog Vee (-5V) 

6dB AMP DC offset 
adjust terminal 

CLK reference output 
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No. Symbol Equivalent circuit 

22 CLK Input 

23 CLK input 

Package Outline Unit : mm 

24pln DIP(Plastic) 400mil 2.0g 

24 13 

DIP-24P-01 
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Description 

CLK input 

(

Note: connect to @ ) 
PIN or input ECL CLK 
signal 

CLK input 

(
Note: input ECL) 
CLK signal 



CXA1008P 

Electrical Characteristics (Ta=25°C, Vee= +5V, Vee= -5V) 
S/H section (see Fig. 3) 

Item Condition 

Digital input voltage 

CLK Reference voltage (pin 21) 

Analog input voltage range 6.V < 1.2V •1 

Output voltage range 

Power Supply without - 2V ref. 

with - 2V ref. Ru = 500 

Input bias current -2V <Vin< 2V 

Output impedance 

Voltage gain ratio 

Full power bandwidth Vin = 2Vp-p (-3dB) 

Power supply rejection ratio 

Hold mode feed through fin=4MHz 
Vin= 1 Vp-p, CLK open 

Clock leak Vin= OV 

Linearity fin= 19.53kHz (10/512MHz) 
fcLK= 10MHz •3 

•2 

Hold mode droop input voltage range, 0 to -2V 

Acquisition time 6.V = 1.2V 

Settling time Settle to ± 0.2% of F.S. 
see the Timing Chart 

DC offset voltage fcLK = 5MHz 

Maximum sampling frequency 

Minimum sampling frequency 

Differential gain (D.G.) Vin = NTSC 
40 IRE mode ramp. 

Differential phase (D.P.) fcLK = 20MHz 

-289-
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Symbol Min . Typ. Max. Unit 

V1H ....::o.9 -0.8 v 

V1L -1.6 -1.5 v 
VCLKREF -1.3 -1.2 -1.1 v 

V1NS -3 3 v 

Vouts -3 3 v 
Ice 48 60 78 mA 

IEE1 48 60 78 mA 

IEE2 80 100 125 mA 

le1ass 15 30 µA 

Zos 20 40 0 

Gvs 0.99 1.0 1.01 

BW 12 MHz 

SVRs -40 dB 

HMTH -50 -40 dB 

CLLEAK 10 50 mV 

Lin 0.08 0.15 % 

HMDR 2 20 mV/µS 

Taq 8 12 ns 

Tset 25 ns 

1-1 

Votfset ±15 ±100 mV 

fCLKH 35 MHz 

fCLKL 5 MHz 

DG 0.5 1.0 % 

DP 0.5 1.0 deg 

(Ru = 500. see Fig. 3) 
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Electrical Characteristics (Ta= 25°C, Vee= + 5V, VEE= -SV) 
S/H section (see Fig. 3) 

Item Condition 

Digital input voltage 

CLK Reference voltage (pin 21) 

Analog input voltage range t:N < 1.2V *1 

Output voltage range 

Power supply without - 2V ref. 

with -2V ref. Ru = 500 *2 

Input bias current -2V <Vin< 2V 

Output impedance 

Voltage gain ratio 

Full power bandwidth V;n = 2Vp-p (-3dB) 

Power supply rejection ratio 

Hold mode feed through fin=4MHz 
Vin= 1 Vp·p, CLK open 

Clock leak Vin= OV 

Linearity fin= 19.53kHz (10/512MHz) 
fcLK = 10MHz *3 

Hold mode droop input voltage range, O to - 2V 

Acquisition time 6.V = 1.2V 

Settling time Settle to ±0.2% of F.S. 
see the Timing Chart 

DC offset voltage fcLK = 5MHz 

Maximum sampling frequency 

Minimum sampling frequency 

Differential gain (D.G.) Vin= NTSC 
40 IRE more ramp 

Differential phase (D.P.) fcLK = 15MHz 

Symbol 

V1H 

V1L 

VCLKREF 

V1NS 

Vouts 

Ice 

IEE1 

IEE2 

le1ass 

Zos 

Gvs 

BW 

SVRs 

HMTH 

CLLEAK 

Lin 

HMDR 

Taq 

Tset 

Votfset 

fCLKH 

fCLKL 

DG 

DP 

* 1 6. V 1s voltage change during one sampling period. ov 
*2 Power consumption is Ice x 5V + lee1 x 5V + 40mA x 1.8V. 
* 3 Input voltage waveform 

-2.0V 
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Min. Typ. Max. Unit 

-0.9 -0.8 v 
-1.6 -1.5 v 

-1.3 -1.2 -1.1 v 
-3 3 v 
-3 3 v 
25 35 45 mA 

25 35 45 mA 

60 75 98 mA 

9 18 µ,A 

20 40 a 

0.99 1.0 1.01 

6 MHz 

-40 dB 

-50 -40 dB 

10 50 mV 

0.08 0.15 % 

2 10 mV/µ,S 

12 20 ns 

36 ns 

±15 ±100 mV 

18 MHz 

2 MHz 

0.5 1.0 % 

0.5 1.0 deg 

51.2µ$ 

Fig. 2 



6dB amp section (see Fig. 3) 

Item Condition Symbol 

lntput voltage range *3 V1NA 

Band width ( -3dB) Vin = IVpp w 

Input bias current -1V < le1asA Vin< 1V 

Output impedance ZoA 

Voltage gain *4 GvA 

Power supply rejection ratio SVRA 

*3 2ndary harmonic: -40dB fin = 3.58MHz 
*4 f1n = 3.58MHz Vin = 1Vp-p 

CLK OUT section (see Fig. 3) 

Item Condition Symbol 

Amplitude VcLK 
Output voltage 

Low level VcLKL 

Rise time RL2 = 1.5 tr 
KO 

Fall time see Fig. 3 tf 

CLK Delay 1 701 

CLK Delay 2 r02 

- 2Vret amp section (see Fig. 3) 

Item Condition Symbol 

Vref = -2V 
Voltage gain ratio GvR 

Ru = 500 

-3V <Vin 
Input bias current le1as A 

< ov 
Output impedance ZoR 

Min. 

-1.3 

45 

5.1 

Min. 

0.2 

-1.2 

20 

14 

Min. 

0.9 
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CXA1008P 
Typ. 

55 

9 

4 

6.0 

-40 

CXA1008P 
Typ. 

0.3 

-1.1 

7 

5 

28 

22 

CXA1008P 
Typ. 

1.0 

5 

2 

CXA1008P/1009P 

CXA1009P 
Unit Max. Min. Typ. Max. 

+0.8 -1.3 +0.8 v 

15 25 MHz 

20 5 10 µA 

10 4 10 n 

6.9 5.1 6.0 6.9 dB 

-40 dB 

CXA1009P 
Unit Max. Min Typ. Max. 

0.4 0.2 0.3 0.4 v 
-0.9 -1.2 -1.1 -0.9 v 

10 7 10 ns 

8 5 8 ns 

34 36 38 45 ns 

28 24 26 33 ns 

CXA1009P 
Unit Max. Min. Typ. Max. 

1.1 0.9 1.0 1.1 

10 5 10 µA 

10 2 10 n 
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Electrical Characteristics Test Circuit 

CLK VcLKREF 

Input output 

6dBAMP 
output 

+sv +sv 

Timing Chart 

-sv -zv -sv 

·ssw1 
2. Others 

CLK ref 

CLK input 

Sample hold output 

,' 
CLK output _ -:. 1 v 

Ts et 

l60PF 

-5V 

CLK CLK S/H output 
output output 

Fig. 3 

tf 

Fig. 4 
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Description of Functions 
CXA 1008P/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 
AID converter system In combination with a 
CX20052A. CXA1008P/1009P form, with the Input 
of a single phase or 2-phase ECL clock Input, a 
new sampling signal. For this reason, the sam
pling period remain unchanged even when the 
frequency or duty of the Input sampling CLK 
signal changes. 

•Wide band 6 dB AMP. 

In-phase amp with a band width over 45/15 MHz 
amplifies ordinary TV signal (1Vp-p) to a 2Vp-p 
signal which gives the highest accuracy when 
processed in CX20052A. 

Application Circuit 

S/H output 

Rt VRz Rz 
*4 VR2 

VREF ADJ -5V 

CXA1008P/1009P 

• CLK output section 

When used in combination with an AID converter 
such as CX20052A, the CLK timing between the 
S/H circuit and the AID converter needs to be 
adjusted, and up to 20/15 MHz, CXA 1008P /1009P 
generate CLK timing signals for driving the AID 
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 AID converter. 

•CXA1008P/1009P incorporate a buffer amp to pro
vide a reference voltage for the AID converter. 

-5V 

Digital 
output 
(ECL) 

Fig. 5 Connection of CXA 1008P/1008P with CX20052A (1) 
*1 R Is a ringing preventing resistor. Select between 10 to 500 
*2 Pulldown A for Vral 

*3 AL= 4.3k0 
*4 A1 = 1k0, VA2 = 2k0, A2 = 2k0 

Notes on Application 

1. Unless sufficiently stable power supply and GND voltage in the high-frequency range are u~ed, 
the device characteristics deteriorates. For this reason, bring the power supply bypass 
capacitor as near to this IC as possible, and make the pattern to the power supply and to the 
earth terminal as wide as feasible. 

2. To reduce CLK leak, use waveforms similar to sine waves as far as possible, up to the CLK 
Input. For 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 

10 
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Cl 
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" 1.0 
~ 
t 

c5 

Hold Mode Droop Rate 

~ ~ 

........... 

-40 -20 0 20 40 60 80 

Ta-Ambient temperature 0 c 

6dB AMP 2ndary Harmonic Level 
(3.58MHz, Vin = 1Vpp) 
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Ta-Ambient temperature °C 
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Offset Voltage Between S/H Input & 
Output 

v---r ~ 
~ 

-40 -20 0 20 40 60 80 

Ta-Ambient temperature °C 

CLK Ref Voltage 

I.-

-40 -20 0 20 40 60 80 

Ta-Ambient temperature °C 
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8bit, 20/15MHz A/D Converter Evaluation Board 
with CXA1008P/CXA1009P S/H. 
Description 

CX20052A PC8-3Al38 is an 8 bit AID converter. board for video signal processing. A high speed S/H IC 
CXA 1008P/1009P and a high speed 8 bit AID converter CX20052A are assembled on single small printed 
circuit board. 
CX20052A PC8-3A with CXA 1008P mounted, operates up to 20 MHz of conversion rate, and CX20052A PC8-
38 with CXA1009P mounted, operates up to 15 MHz of conversion rate. 

Features 
•Resolution 
•Conversion rate 

•Analog input level 
•Digital output level 
•Power supply 

8 bit ± 1/2 LS8 
20 MHz CX20052A PC8-3A 
15 MHz CX20052A PC8-38 
1Vp-p 
ECL level 
±5V 

@ Voffset ADJ 
VR1 

8 

A/D 
@vref ADJ 

VR2 

CLKIN 

A ONO 
A ONO • 
V1N 

A ONO 
Vee 
A ONO 
VEE 

g, ?~~Bl 58 70 

~ ! I 
E(LSB) I II 

0 ONO 

CLKOUT l CLKOUT 

...---'-t------'-4 

TOP VIEW 
Unit: mm 
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1. Block diagram 

CLKref -1.2V 

Vref ADJ 
VR2 +5V 

-5V~ 

VRB 

Voffset ADJ 

~ 
-5V . +5V 

VAT 

Vref 
(-2V) 

Reference voltage resistor string 

Clock buffer 

LSB Ds 

CLKour CLKour 

V1N 

Switch 
control 

Ds Ds 

S/H out 

CXA1008P/1009P 

Sampling & Hold 
CXA1008P/1009P 

R (to be adjusted) 

AID IN 

Upper-level 
comparator 
(15 pieces) 

01 MSB 

AID 
converter 
CX20052A 

Digital output 
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2. Characteristics 
1. Supply Voltage 

Item 

Vee +5V 

Vee -5V 

2. Analog Input (V1N) 

Item 

CX20052A 

PC8-3A 

CX20052A 

PC8-38 

AC Input Voltage Amplitude 

Offset Adjustable Range 

Input Impedance 

CX20052APC8-3A 

CX20052APC8-38 

3. Digital Input (CLK IN) 

Item 

Input Voltage (p-p) 

Input Impedance 

4. Digital Output (01 - 08) (1.5k0 to Vee) 

Item 

Output Voltage 

Symbol Min 

Ice 

lee 

Ice 

IEE 

Symbol Min 

V1N 
±1.5 

Zn 

Symbol Min 

VcLK 0.3 

Z1NCL 

Symbol Min 

VoH -0.90 

Vol 

5. Clock Output (CLKouT, CLKoUT) (See timing chart) 

CX20052A PC8-3A 
Item Symbol 

Min Typ Max 

Output voltage 
Amplitude VcLK 0.2 0.3 0.4 

Low Level VcLKL -1.2 -1.1 -0.9 

Rise time tr 6 10 

Fall time tf 12 15 

CLK Delay TF 20 28 34 
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CXA 1008P/ 1009P 

(Ta=25°C, Vee= -5V, Vcc=5V) 

Typ Max Unit 

70 80 mA 

220 240 mA 

50 60 mA 

200 220 mA 

Typ Max Unit 

1 v 
±2.0 v 

75 {) 

75 {) 

Typ Max Unit 

0.8 4 v 
50 {) 

Typ Max Unit 

-0.75 v 
-1.50 -1.35 v 

CX20052A PC8-38 

Min Typ Max Unit 

0.2 0.3 0.4 v 

-1.2 -1.1 -0.9 v 

6 10 ns 

12 15 ns 

36 38 45 ns 



SONY@ 

3. Timing Chart 

CLK ref 

CLK IN-' 

Sampling pulses 

Sampling/hold 
waveforms 

CLK OUT 

CLKOUT 

(AID) 
Upper data 
output 

Lower data 
output 

TCH TCL 
I- - - -, ,- - - - \ ,- - - - -

,_ - - - -' ,_ - - - _, 

(SAMPLE) 

TD 

TH shows a timing when the AID latches upper 4' bits. 
TL shows a timing when the AID latches lower 4 bits. 

CXA1008P/1009P 

CX20052A PCB·3A CX20052A PCB-38 
Item Symbol 

Min Typ Max Min Typ Max Unit 

TCH 25 33 ns 
Clock in 

33 TCL 25 ns 

Sampling delay 
TA 6 12 ns 

TB 25 36 ns 

Clock out TF 20 28 34 36 38 45 ns 

Data delay TE 8 8 ns 

TD 4 4 ns 
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4. Adjustment 
(1) Offset Voltage (Voffset ADJ) 

VR1 should be adjusted so that the S/H output meets the input voltage range of the AID (0 to -2V). 
(2) A/D reference voltage (Vref ADJ). 

The reference voltage of the AID (TP5) is to be -2V. VR2 should be adjusted. 

5. Output Data Format 
The input of the AID converter IC (S/H out) is quantized in 8 bit within the reference voltage range of VRr 

and VRs. The VRr and VRs are set at OV and -2V respectively on the printed circuit board. 

Step AID input signal voltage Digital output code 

MSB LSB 

over 0. 0 0 0 0 v 1 1 1 1 1 1 1 1 

0 0 0 o.oooov (VRT) 1 1 1 1 1 1 1 1 

1 2 7 -0. 9 9 6 1 v 1 0 0 0 0 0 0 0 

1 2 9 -1. 0 0 3 9 v 0 1 1 1 1 1 1 1 

2 5 5 -2. 0 0 0 0 v (VRB) 0 0 0 0 0 0 0 0 

under -2. 0 0 0 0 v 0 0 0 0 0 0 0 0 

6. Note on application 
(1) Although the pull down resistors (RL: 4.3k!l) are mounted on the PCB, additional pull down is recom- I 

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. 
CLKour AND CLKour should be reshaped by an EGL 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 
( ±SV) should be stabilized to reduce voltage drift of the reference voltage. 

(4) To reduce CLK leak, use waveforms similar to sine waves as far as possible up to the CLK 
input. For satisfactory operation, a CLK input amplitude of around 300m Vpp is enough. 

(5) When the S/H input deviates over 1.2V during one sampling period, the output may contain 
errors. 
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CX20062A PCB-3A/3B Circuit 

-5V 

*1. R Is a ringing preventing resistor. Select between 10 to 500 according to pattern length. 
*2. Pulldown R for Vref. 
·3. RL = 4.3k n 
•4. R1 = 2kfl, VR2 = 2kfl, R2 = 1 kfl 
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Additional Information on CX20052A 
Pin Configuration (Top View) 

(MSB) 01 

• Pin-1 to be used open. 

VREF BOTTOM 

VREF ADJ3 

VREF ADJ2 

VREF ADJ1 

VREF TOP 

A Vee 

AGND 

AGND 

Pin Description 

No. Symbol 

1 H-COMP BIAS 

2 CLK IN 

3 CLK IN 

4 DGND 

15 DGND 

17 NC 

18 NC 

24 VREF (T) 

25 VREF ADJ1 

26 VREF ADJ2 

27 VREF ADJ3 

28 VREF (Bl 

CXA 1008P/1009P 

Description 

Pin connected to internal 
comparator. It should not 
be connected to outer 
circuit. 

CLOCK input pin. 

CLOCK input pin. 

Ground pin of digital circuit 

Ground pin of digital circuit 

Non-connection. 

Reference voltage pin. (OV) 

Reference voltage adjusting 
pin. 
(Usually it should be con-
nected to GND through 
0.047 µ.F capacitor.) 
Reference voltage pm. 
(-2.0V) 

( *) Reference resistors have adjusting pins as shown below. Usually these pins are connected to GND 
through 0.047 µ.F capacitors. When an adjustment is required, they should be connected to GND or 

VREF (B) through resistors. 

ClC20052A 

Output Coding 

Step Input signal voltage Output digital code 

MSB LSB 

000 o.oooov 11111111 

127 -0.9961V 10000000 

128 -1.0039V 01111111 

129 -1.0118V 01111110 

255 -2.0000V 00000000 
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High Resolution 
AID, D/A Converters 
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4. High Resolution A/D, D/A Converters (for Audio) 

Type Function Page 

CX20018 Dual 16-bit 44kHz Multiplexed AID Converter 305 
CXA1144S 

CX20133 Dual 16-bit 44kHz Multiplexed DIA Converter 326 

CX20152 Dual 16-bit 88kHz Multiplexed DIA Converter 337 

CXD1077M Dual 1 Obit 50kHz Multiplexed AID, DIA 355 
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Dual 16 bit 44kHz Multiplexed AID Converter 
Evaluation Board Available - CX20018PCB 

Description 
CX20018/CXA 1144S are monolithic bipolar ICs 

designed for PCM !Pulse Code Modulation) audio. This IC 
consists of 16 bit counters, shift registers, clock buffer, 
clocked synchronous comparator, stabilized current source 
and TTL compatible interface circuits, etc. 

28 pin DIP (Plastic) 28 pin SDIP (Plastic) 

Features 
• Good monotonicity 
• Low noise 
• TTL compatible input/output 
• Stereo or monaural modes can be selected by 

external control 

Absolute Maximum Ratings 
• Supply voltage Vee to VEE 12 

• Operating temperature Topr -20 to +75 
• Storage temperature Tstg -50 to +150 
• Allowable power dissipation Po 1.7 

Po 1.2 

Recommended Operating Conditions 
• Supply voltage 

Block Diagram 

1ouT2 

1ouT1 

AGNO 

CIN 1 

Gate 

EGND 

Lower 

Vee 
VEE 

Campa- 1---1--11---w 

Upper 
9bit 
Counter, 
Shift 
Register 

4.75 to 5.25 
-5.25 to -4.75 

Lower 
7 bit 
Counter, 
Shift 
Register 

Clock Gate 

rat or '----...------' 

Gate 
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v 
oc 
oc 
w 
w 

v 
v 

Structure 
Bipolar silicon monolithic IC 

(CX20018) 
(CXA1144S) 

TGND 

DouT 

TV cc 

fmclk 
n 

CLKOUT 

CLKIN 

MODE 

SH1 

SH 2 

evee 

E89634-ST 



CX20018/CXA 1144S 

Pin Description and Equivalent Circuit 

No. Symbol Equivalent circuit Description 

1 lour2 ~·~ Integration current output of channel 2 In 

~" l?-2 lour1 Integration current output of channel 1 

3 AGND Analog ground 

AGND 

4 ISET 2i Setting the value of integration current 
(lser=32io, lser=lo/4) lser~750µA 

EVEE 
30K 

5 AVEE Analog supply 

6 VH2 AGN.D Upper comparator input of channel 2 

8 VL2 ·~n Lower comparator input of channel 2 
8Pln 
9Pln 

9 VH1 
11Pln 

Upper comparator input of channel 1 

11 VL1 AVEE Lower comparator input of channel 1 

AGND Upper and lower common input of 7 CIN2 
channel 2 

'""fil 10Pln 

AVEE Upper and lower common input of 10 CIN1 
channel 1 

EG3f{ 10K 
Non-inverting input of conversion command 

12 cc """ 13Pln 
600mV~CC~4.0V 

15K 

13 cc EVEE 
Inverting input of conversion command 

14 EGND Digital ground ( ECL) 

15 EVEE Digital supply 

TV cc 
16 SH2 +5V 7.5K Sample/hold pulse output of channel 2 

1K 200 
16Pln 

EV:-51=1 17Ptn 

17 SH1 Sample/hold pulse output of channel 1 
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No. Symbol Equivalent circuit Description 

18 MODE EGND 
Switching of stereo, monaural or sample/ 

,~,.IB 
hold pulse. 

23Pln Determining division ratio of divided 5K 
100µA output. 

23 CONTROL PIN EVEE 
Can select division ratio at OFF, 1 /2, 1 /4, 
1 /8 of master clock frequency 

19 CLK IN 
EGND 

Non-inverting input of clock buffer 

lUUl 20 CLK IN Inverting input of clock buffer !5K ~ 5K 

~ ~0.8m13mA !O.BmA 

21 CLK OUT Output of clock buffer EVEE 

22 
fMCLK 

~ Divided output (Open corrector) -N-

A 

TV cc 

JI:' 24 
Clock input that shifts the internal converted 

24 BCLK 
data to external. 

EVEE 

25 EGND Digital ground 

26 TV cc Digital supply 

~~h 
27 Dour 

Conversion data output (Output at TTL 
27Pin level) 

TGND 

28 TGND TTL ground 
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Electrical Characteristics (Ta=25°C, VEE=-5V, Vcc=5V) 

Item Symbol Pin No. and Test Condition Min. Typ. Max. Unit Note 

Supply voltage VEE -4.75 -5.00 -5.25 v 1 
range ., 

Supply voltage Vee 4.75 5.00 5.25 v 1 
range •1 

Circuit current IEE 70.0 102.0 130.0 mA 1 

Circuit currnet Ice 4.0 10.0 15.0 mA 1 

Current output IOLEAK 1, 2 (Pins 1 , 2 Voltage=OV 1.0 µA 2 
pin leak when current output is off) 

lour output current lout 1, 2 (Pins 1, 2 Voltage=OV. 1.64 mA 2 
lset=410 µA) 

Current ratio •2 lo/io 1 , 2 { lset=41 0 µA) 127.0 128.0 129.0 2 

Maximum ISET lsET Max. 4 750 µA 2 

current 127.0~ ~ ~129.0 
lo 

Sample hold pulse VSH1H 16, 17 -0.05 0 0.1 v 
high level output VSH2H 
voltage 

Sample hold pulse VSH1L 16, 17 -4.40 -4.25 -3.50 v 
low level output VSH2L 
voltage 

Clock input bias VCLKIN 19, 20 -1.90 -1.72 -1.50 v 
voltage VCLKIN 

Clock output low ICLKOUTL 21 3.0 4.0 mA 
level output current 

CC, CC input bias VCCIN 12, 13 -2.20 -1.92 -1.60 v 
voltage VCCIN 

Data output high VDOUTH 27 loH=0.1 mA 3.2 v 
level output voltage 

Data output low VDOUTL 27 loL=-0.4 mA 0.4 v 
level output voltage 

Bit clock high level VBCLKH 24 2.0 v 
input voltage 

Bit clock low level VBCLKL 24 0.5 v 
input voltage 

Bit clock high level IBCLKH 24 4 µA 
input current 

Bit clock low level IBCLKL 24 0.2 1 µA 
input current 

During 0 dB (full scale) playback 0.005 0.006 % 3 

Distortion •3 factor THO 
for both channel 

During -20dB playback for 0.05 % 3 
both channel 
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Item Symbol Pin No. and Test Condition Min. Typ. Max. Unit 

fMCLK 
CX20018 

100 MHz 

Maximum operating Self-excitation or (CX20018) 

clock frequency separate excitation 
CXA1144S 

95 
(CXA1144S) 

VcTL ( co) 23 2.0 5.0 v 
Dividing ratio VcrL (2) 23 0.2 0.8 v 
control voltage VcTL (4) 23 -0.8 -0.2 v 

VcTL (8) 23 -5.0 -2.0 v 
VMODE (1) 18 Stereo, S/H ON 2.0 5.0 v 

Mode control VMODE (2) 18 Stereo, S/H OFF 0.2 0.8 v 
voltage 

VMODE (3) 18 Monaural, S/H OFF -0.8 -0.2 v 
VMODE (4) 18 Monaural, S/H ON -5.0 -2.0 v 

Note) Pins 1, 2, 3, 6, 7, 8, 9, 10, 11, 14, 21, 25 and 28 are for grounding, pins 18, 22, 23, are 
connected Vee. Pin 4 draws 410 µA 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) 

115 X 8 (kO) X io (µA) - ~~ (kO) X lo (µA) I < 12.0 mV 

*3 Measurement Method (See Note 3) 

Sine 
AID 

t-- CX20018/ I--
Wave 

~ CXA1144S 

THO< -90 dB tv1N = 1 kHz 

fMCLK = 84.6 MHz 

D/A 
CX20152 t-- HP339A 

or its equivalent 
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Current Ratio Test Circuit 

Electrical Characteristics Test Circuit 

Current Ratio Test Circuit 

15 k0/16: 16 resistors are connected in parallel. 
15 kn x 8: 8 resistors are connected in series. (resistor 

tolerance ± 0.5%) 
lo: Pin 7 and 10 voltages are set at 0.5V. 
i0 : Pin 7 and 10 voltages are set at -1.0V. 

c c 

2K 

15K/16 

SW1 

0 

14 f3 12 11 10 9 

2K 

b 

~ 

8 

1.538V (when lset = 410 µA) 
2.812V (when lset = 750 µA) 

o SW3 

SW4 

b 

15K x 8 

7 6 3 2 1 

CX20018/CXA1144S 
2K 

15 16 17 18 19 20 21 22 23 24 25 26 

EVEE 
-5V 

x 1 tol = 84. 6MHz 0 0 0 0 
+5V +5V+5V +5V 

Fig. 1 

lsn 
(410J.IA 
750}.IA 

0 

------------0 +f5V 

;J;1000P 

Voltmeter 
~ • Ml e o+---1 To be 5 digit (4 1/2) 

I 
1JJ 

O -15V 

pin 7 

lout SW1 SW2 SW3 SW4 c.c 10 
voltage 

lo a a b b 0.5V 
1ch ov 

io b a a a -1.0V J 
lo a b b b 

~ 2ch 
io b b a a 

4V v 

0 

AVEE 
-5V 

m 
0 z 
~ 

I~ 
<XI 

" 0 x 

Ii 



CX20018/CXA 1144S 

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

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

Monaural operation mode 
In monaural mode the external integrator is tracking the input signal during CC is "H" state. At the moment 
when CC goes "L" state, the CX20018/CXA1144S starts conversion. The data is transferred to the output 
from MSB sequentially. 
After 16 bit data are transferred, "Data Out" comes to the "H" level and keeps "H" level until next 
conversion. (See Fig. 4) 

Timing Chart 

Clock 

c.c 

Data Transfer 
Pulse 

Counter 

!---- 11 clock 

Preset Pulse --------------------41--

Current 
Switch Pulse---------------' 

Fig. 2 
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w 
N 

I 

Stereo Mode 

c.c 
SH2 

SHt 

2ch Input 

tch Input 

lout 2 

1out 2 

lout 1 

lout 1 

Data Transfer 
Pulse 
Counter 
Preset Pulse 

BCLK 

'ata 0 

Mask Pulse 

Upper Level 
Counter Clock 
Lower Level 
Counter Clock 

VrefL IVi) 

Sampling 
VrefH IVHI 

Conversion 

VrefL IVLI 

- - -vrefH IVHI • - - - - -- - - - - - - - - - - -
Sampling 

lo ON 

ioON 

llllllllllllllllllUll 1111111111111111111 

lllllllllllllllllll- -------- --11111111111111111111 11111111111111111--- - -- -- -----1111111111111111 

Fig. 3 

fl} 
0 z 
~ 

i s 
~ 

£ 



Monaural Mode 

c.c 
~ 

SH2 

Vref IVL) 
2ch Input Sampling 

-v~t1t'~1 

Conversion 

I out 
ioON 

lout 

w Data Transfer - lo ON 

w Pulse 

Counter 
Preset Pulse 

BCLK 

Data Output 

Mask Pulse 

Upper Level 11!1!11111111!!!11! 
Counter Clock 
Lower Level I!!!!!!!!!!!!!!!- - -----------j!!l!!ll!ll!l!I! 
Counter Clock 

Fig. 4 

fl) 
0 z 
~ 

i 
~ 
~ 
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Interface Circuit Divider Ci.rcuit, Sample/Hold Circuit 

(1) lntergration current output 
Recommended value; lset = 410 µA 

( 

~o = 4 lset = 1 .64 mA ) 

lo= j
2 

lset = 12.8 µA 

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

(b) External clock 

r 
l--@-- CLKOUT 

I 
--@-Cli<iN 

s 
CLSCK IN I 

--@--cLK IN 

L 
Balanced input 

(X'tal 84.6 MHz) 

CLKI~ 

with CsH = 1 OOOpF 
fMCLK= 84.6 MHz 
Vin= 10 Vp-p 

IC, Ll= !10p, 500nHl 
or 

!15p, 270nHl 

Single ended input 
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(3) fMCLK/N Output 
The output of fMCLK/N is prepared for synchronous operation with digital circuit. 
Divided value "N" is determined by external control. and N is 2, 4, 8 or 00 

D D D 

fMCLK CLOCK Q CLOCK Q CLOCK Q 

Basic Divider Block 

SW a 

SWb 

SWc 

SWd 

5.0V 

-1-~---- 2.0V 
lnval~T-~----

T 0.8V 
1 T fMCLK 

_i__ ___ 02V 

I nva I id Wl///ll/l/l/l/I /l/l/lllJ//J/1/1111/1/1111 · 
-T·-- --- -0.2V 

1 
4 fMCLK 

_J.__ ___ -OSV 
Invalid -.;;J///////////111$$////// · -r------ -2.0V 

1 
S fMCLK 

--------------- -5.0V 
Threshould value of Control Pin 

I 
I 

: a o : SW L _____ .J 

Control Pin 

N VcTL Range 
00 5.0V ~ VcTL~ 2.0V 

2 o.sv:G VcTL~ o.2v 

4 -0.2V~VCTL~ -0.SV 

8 -2.0V~ VcTL~-5.0V 

CX20018/CXA 11445 

[

In all of these cases, R 15(3KO) mounted on the PCB should J 
(4) Recommended Interface Circuit be removed. Instead, a resister (300,3.6K and 1.2K, 

respectively) should be attached externally. 

(a) ECL 10k (N=2) (b) TTLs (N=4 or 8) (c) High Speed CMOS (N=8) 

typ. 

fMCLIC 

n 

2.2K 

.,..5y 

fMCLI< 

n 

R =9.1K 

+5V 

R 

R = 3.6K (LS) 
R =3K (ALS) 
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(5) Stereo mode, Monaural mode 
Stereo or Monaural modes can be selected by mode pin. And "ON" or "OFF" state of Sample/Hold 
Pulse is selected similary. 
This is illustrated in the following way. 

INVALID 

INVALID 

INVALID 

S/H Pulse 

--------------- 5.0V 
Stereo Mode 

_!__ S/H ON ------f-- ----Stereo Mode _L_..;;;;..-----
-f- Monaural Mode - --- -

_J __ ..;;;;..-----
-r- Monaural Mode ---

S/H ON 

2.0V 

o.av 

0.2V 

-0.2V 

-0.BV 

-2.0V 

--------------- -5.0V 

CC Pulse 
/ 

------' I 

ov 

I I 

-: '-- 40ns 

--t : l.-50 ns 

-------~N: : i 
I , . I 

' 
I I ------------

SH 1 

1 
I I 

_,... "-110ns 
I I 

I I -------- ov 

______ ___... __ ,:~ SH 2 

-4.25V 
RL = 15 pF, VoH = -1.0V, VoL = -3.0V 

Propagation Delay Times from CC input to SH1, SH2 output 
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(6) Data Out 

cc 

BCLK 

TRANS 

DATA 

I 
I I 1"------.......J 
I I I 

111~ 
Min. 75n 1 1 Mm. 50n 

I 
I 

I I 
I I 

r-rl 
I~ l ~ 

I I I 1 
i 11 x tMj--i 
1 r--i Min. 50n 
1--'-----1 

Min. 75n ill ___ ........... I I.._------....<;~..:._----------', 

1-----i Max l-...i Max W Max 

-
----'-: .......... Json : :son : :

1

_a_o_n __ 
1r--------~·~:~--l·l-------~I 

Only MSB Other than MSB Only MSB 

CX20018/CXA 1144S 

Propagation Delay Time from CC or BCLK Data Out 
The maximum frequency of BCLK= 4 MHz 

(
Only MSB is delayed against the CC pulse) 
Others are delayed against the bit clock. 
tM; One cycle of master clock 

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

(1) Vin is defined as the input voltage of integrator. 

(2) lo, io are defined as the coarse and fine integration current respectively. 

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

R 

CSH 

Vin max= ~S~ (29 - 1) + ~5~0 (27 - 1) 

Using lo = 41set, io = j
2 

lset 

Vn max = ...1_ • lset t"o (216 - 1) 
I 32 CSH 

Assuming.Vin max= 10 Vp-p, t"o = ...1_ ---1---
f 84.6 MHz V.in 

CSH = 1500 PF 

:.1set = 620 µA 

:.1 LSB = io t"o = 152uV 
CSH 

Note) In case of non-inverting operation, Vin max. is limited to 5 Vp-p. 
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(8) Select guide of fMCLK, fBCLK and fee. 

(11 In case of CX20018 
(a) Stereo mode 

fMCLK, fBCLK and fee are the frequency of MCLK, BCLK and CC, 

respectively. The following relation should be followed: 

fMCLK:;! 100MHz 
fBCLK:;!4MHz cc Conversion 

fee:;! j 2 fBCLK Sampling 

1 795 
2fcc ~ fMCLK 

(.) 

( • l The minimum number of clock for a conversion is calculated as follows . 

.!.~9_::-_fl + 2 x J~~=--.Jl + !.'.f5_.:-_JJ=795 clocks 

Upper 1e!e1 Counter l Timin~ circuit 
Lower level counter 

Namely, 
32fec:;!fBCLK:;!4MHz ... CD 
1590fcc:;!fMCLK:;! 100MHz ... @ 
For fBCLK. 32fcc is recommendable for simple system. 

(Example 1) (Example 2) (Example 3) 

If fBCLK is 4 MHz, 

CX20018/CXA 11445 

If fee is fixed at 44.06 kHz, 
1.41 MHz:;!fBCLK:;!4 MHz 
(facLK = 32fcc is recommended.) 

71 MHz:;!fMCLK:;! 100 MHz 

If fMCLK is 100 MHz, 

fcC:;!l?2 kHz 
32fcc:;!fBCLK~4 MHz 

fcc~62 kHz 
1590fcc~fMCLK~ 100 MHz 

(fBCLK= 32fcc is recommended.I 

(bl Monaural mode 
Using slower fMCLK or realizing faster conversion time is possible by changing the duty of CC. 
Assuming the duty of CC is X%, the following relation should be followed: 

fMCLK:;! 100 MHz 

fBCLK~4 MHz 

T > 16 1 = fBCLK 

T - 795 (*) 25 fMCLK 

T1+T2=-
1
1 
cc 

T1:T2=X:100-X 

These lead to 

l~O fcc:;!fBCLK~4 MHz ... @ 

,7a9J~~ fec~fMCLK:;! 100 MHz ... © 

----'Samplin~1l .... • ___ __,•I 
I· 1.. .1 

For fBCLK, l~O (i.e. t~ ) is recommendable for simple system. 

-318-

L 



SONY@ 

(Example 1) 

If fee is 44.06 kHz, 

ifBCLK 7o.5 MHz is recommended) x 
35ooM Hz :S fMCLK :S 1 OOM Hz 
100-X - -

In a simple case where X= 25 and fscLK 
fBCLK=2.82 MHz, 

70.5 MHz 
x 

47 MHz;;!fMCLK;J! 100 MHz -+ fMCLK can be 47 MHz. 

(Example 2) 

If fMCLK= 100 MHz, 

fee;:;; Min ( 1 ~~5x MHz, 430 MHz) 

1600 fee :S fscLK s 4 MHz x - -

(fBCLK = 1 ~O fee is recommended) 

T1 ~ fB~~K • T2~8µsec -+ Conversion time can be 8µsec. 

(Example 3) 

If fBCLK = 4 MHz, 

fcc;;!Min ( 1 ~095X MHz, 430 MHz) 

liJ~~ fcc;J!fMCLK;;! 100 MHz 

T1~4µsec, T2~f~~~K(~8µsec)-+Short conversion time can be obtained. 

(2) In case of CXA 1144S 

The same as CX20018 except fMCLK;;!95 MHz. 
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•All by-pass capacitors for Op Amps are 10000 pF value 

VtN2~ ® 
150P 

VtN1 
@ 

150P 

15 

-15 

T GND 

A GND 

o .• 1µ--+--"Ti7'TI ;-1-~I i:01t1 Ill cc <>---II- I 

D GND ... 

DATA OUT BIT CLOCK 

Typical Application 

16 Bit AD Convertor Peripheral 

Circuit (Stereo Mode) 

Wave Form 

© 

V1N 1 I 
I 

® I 

I 
1 11 Pin I -- I 
1 

VOLTAGE 1 1 

• 1, 2, 3: See to Page 13 and 14. 
• Rset, CSH: See to Page 16. 

(Aset = 42 kn when lset = 410 µA, Aset = 22 kn when 
lset = 750 µA.) 

*4: HC43/U (American KSS), etc. 

Fig. 5 16 bit AID 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 

15V 

VIN 

11 I + . + I o T GND 

D OUT 

-----+------vB CLK 

A GNo o ' 1 ' 1 1 ' ' ' , , 1 ' , l + 1 , + 1 r ... "·","'I 

~ -t5V 

D GND 

cc 

• 1, 2: See to Page 13 and 14. 
• Rset, CSH: See to Page 16 (Rset = 42 kn when lset = 410 µA, Rset = 22 kSl when lset = 750 µA). 

Fig. 6 16 bit A/D Converter Peripheral Circuit (Monaural Mode) 
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1svo-.,-~~~~~~~~~~~~~~~~~~~~~~-...~~~~~~~~~~~~~ 

VIN~ 

10K 

22K 

lOOOP 

1K 

100P 

GN00-....... ~~~~~~~~~~~~~~~~1-----4--~~~-+~~--11--._~~___.~~~~~~~~~~.,____. 

A iD A ~ND 

lOOOOP 
SH I OUT VH • -~ 5K 

-5.0V 

CX20018 

Fig. 7 Application Circuit (Non-inverting Circuit) 
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characteristics 
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-20 -10 0 

CX20018 + CX20152 Ta vs THO 

10 

Measurement System 

20 30 

Ta (C"J 
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Package Outline 

28 

1 

28 

Unit: mm 

CX20018 28 pin DIP (Plastic) 600 mil 4.0g 

0.5 5±0.1 

1.3 ±0.15 

15 

14 

~~ 
:::E +I 
l!) l!) 

cl "1 

z 

CXA 1144S 28 pin SDIP (Plastic) 400 mil 1. 7g 

2 6.9 ~g-4 

15 

CX20018/CXA1144S 

0°to15 ° 

DIP-28P-02 

SDIP-28P-01 
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SONY CX20133 
Dual 16 bit 44 kHz Multiplexed 0/A Converter 

Description Package Outline 
The CX20133 is a 16 bit D/ A converter IC for 

PCM audio using the integrating formula. Analog 
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 
also built-in. 

• Integrating current output 
• Two channels of discharge signal output 
• Level shifting for interface direct with TTL/MOS 

LS ls. 
• Analog switch drive. 

Features 
• Miniature flat package requires only small 

mounting area. 
• Conversion frequency of 44.1 kHz. 
• Serial data input. 
• Low distortion factor typically at 0.003%. 

Structure 
• Bipolar Silicon Monolithic IC 

Absolute Maximum Ratings (Ta= 25°C) 
12 v • Supply voltage Vee to VEE 

• Operating temperature T opr -10to +75 °C 
• Storage temperature T stg 
• Allowable power dissipation Po 

- 50 to + 125 °C 
1.1 w 

Recommended Operating Conditions 
• Supply voltage Vee 5 ± 0.25 V 

VEE -5 ± 0.25 V 
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Block Diagram 

DC BIAS 

CLOCK BUFFER 
CONSTANT CURRENT SOURCE 

lo io = 28 1 

MOST SIGNIFICANT 8 BITS, SHIFT REGISTER, LATCH AND COUNTER 

LEAST SIGNIFICANT 8 BITS, SHIFT REGISTER, LATCH ANO COUNTER 

TMING GENERATOR CIRCUIT TTL-ECL INTERFACE CIRCUIT 

DVEE SUB TESTl Vee TEST2 LATCH LRCK WCLK BCLK DIN LRCK 
OUT 

Fig. 1 

OCR 

cc DGND DVEE 
I rJl 
0 
:l! 
I~ 



CX20133 SONYs 

Pin Description 

No. Symbol Description 

1 DVEE 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 Vee Power supply pin for the digital circuit. Applied with +5 V. 

5 TEST 2 Test pin, normally open. 

6 LATCH Clock pin of 0-type clutch. 

7 LACK LACK input pin. 

8 WCLK WCLK input pin. 

9 BCLK BCLK input pin. 

10 DIN DIN (data input pin). 

11 LACK OUT LACK 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 OCR Output pin of A-channel discharge driving signal. 

16 ISET Pin for setting integration current. 

17 IOUTR Output pin for A-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 DC BIAS Bias. pin for the discharge circuit. 

25 COUT Output pin for the clock oscillator. 

26 CIN Positive input pin. for the clock oscillator. 

27 CIN Negative input pin for the clock oscillator. 

28 DGNp Ground pin for the digital circuit. 
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CX20133 SONY~ 

Electrical Characteristics 
(Ta = 25°C, Vee = - 5.0V, Vee = 1.0V) 

Item Symbol Condition Min. Typ. Max. Unit Note 

Circuit current IEE 1, 2, 14, 20 -112 -85 mA 
Circuit current Ice 4 9.5 12.5 mA 
Input threshold 

VrH 6, 7, 8, 9, 10, 12 2.1 v voltage 
High-level 

V1H 6, 7, 8, 9, 10. 12 2.8 v input voltage 
Low-level VIL 6, 7,8,9, 10, 12 0.8 v input voltage 
High-level hH 6, 7, 8, 9, 10, 12 V1H =4.5V 500 µA input current 
Low-level hL 6, 7, 8, 9, 10, 12 VIL =OV 500 µA input current 
High-level 

VLRCKH 1 Pin 7 = 4.5V IOH = -100µA 
2.7 v output voltage 1 Pin 6:1 clock input:OV-5V-OV 

Low-level 
VLRCKL Pin 7 = OV IOL = 100µA 

-2.7 v output voltage 11 Pin 6: 1 clock input: OV -5V -OV 
Clock input 

VCIN 26,27 -1.3 v bias voltage 
Clock high-level 

VccR 25 -0.8 v output voltage 
Clock low-level 

VCOL 25 -1.6 v output voltage 
Current output lo 17, 18 Pins 17, 18: voltage = OV 

1.5 µA pin leak LEAK when current output is off. 
lour output Pins 17, 18: voltage= OV 
current lour 17, 18 Pin 16 ISET = 500µA 2.008 mA 

(lour = lo - io) 

Current ratio*1 l<V'io 17, 18 Pin 1 6 ISET = 250µA 255.0 256.0 257.5 -
Discharge 
circuit current toe 24 Set Pin 24 to OV. 1.35 1.9 2.5 mA 
dissipation 
Discharge circuit Pin 24 voltage = 1.4V high-level output VDCH 15, 23 0.27 0.45 0.77 v 
voltage Load current = - 1 OOµA 

Discharge circuit 
Pin 24 voltage = 1.4V low-level output VDCL 15, 23 -4.2 -3.5 v 

voltage Load current = - 1 OOµA 

Maximum ISET ISET In the range when the loun(R) 
575 µA current MAX 16 current ratio satisfies 255 <folio< 257 

Both right and left, OdB (full scale) 
0.003 0.005 % reproduction 680Hz 

Distortion factor THO 
Both right and left, - 20dB 0.02 0.025 % reproduction 680Hz 

Operating clock 
fCLK Self-activating/ Activated 36 MHz frequency 

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

2) lo and io must satisfy the relation below in the Current Ratio Test Circuit (Fig. 3): 
-3.9 (mV) < 1 (kn) X lo (µA)-256 (kn) X io (µA) < 5.9 (mV) 

3) See the Test Circuit (Fig. 2). 
Conversion frequency: 44.1 kHz 
Input data: Use the 16 bit full-scale data (0 dB) generated by the data generator. 

1 
1 

2 

3 

3 

Distortion meter: Use the HP339A (with all filters on) or the like provided with 80 kHz LPF, 30 kHz LPF and 
400 Hz HPF. 

*1 In the Current Ratio Test Circuit (Fig. 3), 
- 3.9(mV) < 1 (kn) x lo(µA) - 256(kfl) x io(µA) < 5.9(mV) 
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CX20133 SONY. 

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

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 1 7th fall of BCLK, 
the 1 6 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. I 

In the stereo mode, Reh data is called when LACK at the low level and Leh data is called in when the 
LRCK is at the high level. IOUTL and DCL operate only when LACK is at the low level and IOUTR and 
OCR operate only when LACK is at the high level. 

(2) Conversion operation (CC, LACK, CIN, IOUTL, IOUTR, DCL, DCR) 
When more than 3 clocks are input from the clock input (CIN) with conversion command at the high 

level, all inner timing circuits are reset. 
After resetting, the inner timing circuit starts operation when a clock is input from CIN with CC at the 

low 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: 

cc 

Discharge signal 

Counter set signal 

Integrating current start signal 

t1 = 34 X TO 

t2 = 67 X TO 

t3 = 31 X TO 

t4 = 65 XTO 

t5 Min = 45 x TO (input data 01 to 1 ) 
ts Max = 302 x TO (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 OCR and it is controlled by LACK. It is output from DCL 
when LACK is at the low level and from the OCR when LACK 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 0 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 LACK; IOUTL is output when LACK 

is at the low level and IOUTR is output when LACK is at the high level. 
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The Relation between Sampling Frequency fs and Clock 

I Ifs 

I 
LACK ---,~~~~~~~~~~~~~_, 

I 
I 

SONYs 

L 

DCR/DCL ~'----------------------------~ 
I I : 
~~~l~----------~1 

Integration current ~ I 
1 

j 
I ~tsMin I 

Integrator output 

GND 

I I• I I ts Max , I 
I I I 1 
I I I 1 

I I I 
I I I 

I I 
I I 
I I 
I I 
I I 
I 
I 
I 
I 
I 
I 

VO Min 

VO Max 

LACK OUT 
l._ _______________ J:=:'.= Deglitching period T 

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

Vo Max = ~ *To* 267 + ~ *To* 266 (t4 + t5 Max) 

Vo Min 
10 

* To * 1 2 + ~ * To * 1 1 =-c c (t4 + t5 Min) 

where fCLK is a clock frequency and T 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 f CLK is given as below ass um 
ing that the conversion time and deglitching period are equivalent: 

fs = fCLK fCLK 
2 x (t4 + t5 Max) = 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 µsis required for the integrator after the current for t5 disappears: 

fs _ fCLK 
- 2(t4 + t5 Max + 1.0 (µ.s)) + T 
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(3) Integration current setting (ISET, IOUTL, LOUTR) 
Integration current is determined by a constant current value input through the ISET pin, which is 

given as below: 

IOUTL (R) = lo + io 
1 

= (4 + 
64 

) ISET 

where io and lo are integration currents corresponded to the ILSB and 28·LSB, respectively. 
If Do and D 15 are specified as MSB and LSB, respectively, integrator output voltage Vo is given by the 

following equation: 

lo - - ) Vo=-(Do•V+01•2 7 +····· +01•20+12 To c 
+ i£.. (0 8 * 2 7 + D 9 * 26 + . . . .. + D 15 + 2° + 11) T 0 c 

where ISET=500µA, To 
35 

~Hz) =28.6 (ns) and C =2000 pF result in the maximum output voltage 

Vo Max of the integrator when any of a value from 10 to 0 is given as an input data. Based on the rela
tions below, 

lo=4•1SET 

. 1 
10= 

64 
•ISET, 

Vo Max is calculated as the follow: 
2.0 x 10- 3 

Vo Max = 
2000 

X 
10

_ 12 • 267 * 28.6 X 10-s 

500 * 10- 6 /64 
+ 2000 x 10- 12 * 266 * 28.6 x 10- 9 

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 0-type flip-flop is incorporated to eliminate 

this jitter; the LATCH input is used as a clock for the flip-flop. 
This 0-type flip-flop changes the output status in sync with the clock rise. The LRCK OUT operates 

only when +5 Vis applied to Vee. The output voltage level ranges from -2.7 V to +2.7 V enough to 
drive the CMOS analog switch effectively. 

LATCH 

LRCK 

LRCK OUT ------' 

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

(6) Bias pin (DVEE, SUB, DGND, Vee, AVEE, AGND, DC BIAS) 
SUB is used at the common potential with DVEE. A standard value for the DVEE and AVEE is - 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 0 to -5 V or 0 to +5 V. When operated with an input between 0 and +5 V, +5 V must 
be applied to Vee. In this case, LACK OUT is output as mentioned above. 

When operated with an input between 0 to - 5 V, Vee must be set open. 
DC BIAS is for the bias circuit of the discharge signal output circuit. Supply current of (2.5 mA +a) 

from a power supply of +5 V or above, because this pin requires approx. 2.5 mA current as a standard 
value. The potential at the pin is biased at 2 Vt. 

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

1/RL x (VoeH + IDVEE I) 
The above equation results in 1.15 V where RL=4.7 kfi, VoeH=0.4 V and DVEE=-5 V are specified. 
Then a is calculated as 

a= 0.5 + 1.15 = 1.65 (mA), 

and required current is then obtained as 4.15 mA. Recommended value is 5 mA for RL =4. 7 kn. 

Timing Chart in the Stereo Mode 

LACK (44.1 kl 

BCLK (1.4 Ml 

DIN 

cc (88.2 kl -----,._ _____ _,, 

LACK our* 

DCL 

Reh integrator output 

OCR 

* When LATCH input is used as BCLK. 

Fig. 1 
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Application Circuit and Test Circuit 
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'15V 
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Fig.2 

* 1 OOOpF is of a polystyren capacitor. 

* * Murata Mfg. Co. Ltd.: AFL89WB20000C5 

*** HC-43/U(American KSS) ,etc. 
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CX20133 

Sample/Hold Circuit for Deglitching 

5.lk 
lntegrator>---V'v---------1---+--+-~ 

LRCK 
OUT 

Current Ratio Test Circuit 

-15V 

1 kll: 16 kll ± 0.5%, 16 resistors 
connected in parallel. 

256 kll: Above resistors connected in series. 
Voltmeter: Use a 5-digit meter (4 1 /2). 

SW2 
ob ------------<........ 0 

Volt meter 

ROM SG 

CLK o-------~ 
CD<o------

SWI 

SONY. 

+sv 

LPF 

LPF 

-5V IOk 

µPD4053 LF353N 

..--------------<> I SET 25011A, 117511A 

22 21 20 19 18 11 16 Ill 

CX20133 

7 8 9 10 11 12 13 14 

GND ---+-----+-+----+----+--+--+--t--it---+--' 
-5v--------+----+----+--+--+--t--it---+--~ 
+5V------~ 

l.4MHz f 88.211Hz DATA 
44.IKHZ 

-335-

SW1 SW2 SW3 SW4 

lo a 
Leh 

lo b b b b 

lo a 
Reh 

lo b b b b 



CX20133 

Temperature characteristics of louT Oo+ici 
(R, Leh common) 
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SON~ CX20152 
Dual 16 bit, 88 kHz, Multiplexed D/ A 

Description 
CX20152 is a 16-bit DI 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 
•Serial data input 

88.2kHz 

• Low distortion factor 0.003% (typ.) 

Structure 
Bopolar Sillicon Monolithic IC 

Absolute Maximum Rating 
•Supply voltage 
• Operating temperature 
•Storage temperature 
•Allowable power dissipation 

Vee to VEE 
Topr 
Tstg 

Po 

Recommended Operating Conditions 
• Supply voltage Vee 

VEE 

Evaluation Board Available - CX20152PCB 
Package Outline 

28 pin DIP 

38.2 Max 

12 v 
-20 to +75 oc 
-55 to +150 oc 

2.1 w 

5 ±0.25 v 
-5 ±0.25 v 
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Block Diagram 

DGND CIN CIN 

Clock buffer 

DVEE SUB SCLK 

COUT 
DC 

BIAS DCL 

Discharge 
(L) 

DGND AGND AVEE NC IOUTL IOUTR 

Constant current source 

10 : i0 = 28 
: 1 

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 

Vee 

CK 
D-TYPE 

.-~~-+-~-------t~~~-l--.~D LATCH 
Q 

ON/OFF LATCH LRCK WCLK BCLK DIN LRCK 
OUT 

cc 

ISET DCR 

Discharge 
(R) 

DGND DVEE 

0 x 
~ 
~ 

m 
0 z 
~ 
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Pin Description 

No. Symbol Description 

1 DVEE Digital VEE: -5V 

2 SUB IC substrate: Be sure to connect to Pin 1. 

3 SCLK System clock output pin 

4 Vee Digital Vee: +sv 
5 ON/OFF Pin to determine the system clock on/off 

6 LATCH Clock pin of D type latch 

7 LRCK LRCK input pin 

8 WCLK WCLK input pin 

9 BCLK BCLK input pin 

10 DIN DIN (data input pin): MSB first 

11 LRCKOUT LRCK output pin 

12 cc CC input pin 

13 DGND Digital ground 

14 DVEE Digital VEE: - 5V 

15 OCR 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 ge11erator negative input pin 

28 DGND Digital GND 
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CX20152 Input/Output Pin Equivalent Circuits 

No. Symbol 

OVEE 

2 SUB 

3 SCLK 

4 Vee 

5 ON/OFF 

DVEE 14 

Vee 4 

6 LATCH 
LATCH 
(LACK) 

7 LRCK 

ovee 14 

Equivalent Circuits 

30k 

47k 
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No. Symbol Equivalent Circuit 

Vee 4 

8 WCLK 
WCLK 
(13CLK) 
(DIN) 
(CC) 

9 BCLK 

60k 

10 DIN 

12 cc 

..---....-----t11 

LACK OUT 

11 LRCK OUT 

14 DVEE 

13 DGND 

14 DVEE 

DC BIAS 24 I 15 OCR 

OCR 
(DCL) 

23 DCL 

24 DC BIAS 
DVEE 
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No. Symbol 

22 DGND 

16 ISET 

17 IOUTR 

18 IOUTL 

19 NC 

20 AVEE 

21 AGND 

25 COUT 

26 CIN 

27 CIN 

28 DGND 

Equivalent Circuits 

CIN 27 

4.9k 4.9k 
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Electrical Characteristics 
(Ta= 25°C, VeE = -5.0V, Vee = 5.0V) 

Item Symbol Conditions Min. Typ. Max. Unit 

Circuit current IEE 1, 2, 14, 20 Pins 4, 5 = 5V -125 -95 mA 

Circuit current lcc1 4 
Pin 5 = 5V 
(6, 7, 8, 9, 10, 12, GND) 

12.6 15.5 mA 

Circuit current lcc2 4 
Pin 5 = OV 

5.9 10.0 mA 
(6, 7, 8, 9, 10, 12, GND) 

Input threshold voltage VrH 6, 7, 8, 9, 10, 12 2.1 v 
High level input voltage VIH 6, 7, 8, 9, 10, 12 2.9 v 
Low level input voltage VIL 6, 7, 8, 9, 10, 12 0.9 v 
High level input current 1 hHt 5 Vitt= 5V 0.7 1.3 mA 

High level input current 2 hH2 6, 7, 8, 9, 10, 12 VIH = 5V 250 550 µA 

Low level input current 1 lilt 5 VIH = OV 0.35 0.8 mA 

Low level input current 2 llL2 6, 7, 8, 9, 10, 12 VIL= OV 120 550 µA 

High level output voltage VLRCKH 11 
With Pin 7 at 4.5V. set IOH = -100µA and input 

2.7 4.2 v 
a clock of OV-5V-OV to Pin 6. 

Low level output voltage VLRCKL 11 
With Pin 7 at OV, set loL = 100µA and input 

-3.1 -2.7 v 
a clock of OV-5V-OV to Pin 6. 

SCLK output, high level VSCLKH 3 Iott= -10µA 3.4 4.2 v 
SCLK output, low level VSCLKL 3 IOL = 400µA 0.5 1.6 v 
Discharge circuit power 

IOCBIAS 24 VOCBIAS = OV 1.9 2.5 mA 
dissipation current 

Discharge circuit high level 
VocH 15, 23 

Pin 24 voltage = 1.3V 
0 0.4 0.65 v 

output voltage Load current = 1.2mA 

Discharge circuit low level 
VocL 15, 23 

Pin 24 voltage = 1.3V 
-4.2 -3.4 v 

output voltage Load current = 1 .2mA 

lsET current ISET 16 0.5 1.0 mA 

louT output current lour 17, 18 
Pins 17, 18: Voltage= OV 

2.008 mA 
Pin 16: lsET = 500µA (lour = lo + io) 

Clock input bias voltage VCIN 26. 27 -1.3 v 
Clock high level output 

VCOH 25 -0.8 v 
voltage 

Clock low level output 
Vcot 

voltage 
25 -1.6 v 

Current output pin leakage 
lo 

17, 18 
Pins17,18: Voltage = OV when the current 

1.5 µA 
LEAK output is off. 

Current ratio lo/io 17, 18 Pin 16: ISET = 500µA 255.0 256.0 257.5 -

THD1 Both right and left; OdB (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 fCLKl Both self-drive & external-drive Ta= -20 - +70°C 68 80 MHz 

Operation clock frequency fCLK2 Both self-drive & external-drive Ta= -20 - +75°C 68 75 MHz I 
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Description of Conversion Operation 

(1) Data pickup (BCLK, DIN, WCLK, LRCK) 

Data consist of 16-bit serial signals in 2's complement. They are transmitted into the IC sequentiaUy 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 BC LK. 
In the stereo mode, the Reh data is picked up when LRCK is at a low level and the Leh data is picked up when LRCK 
is at a high level. IOUTL and DCL operate only when LRCK is at a low level, and IOUTR and OCR operate only 
when LRCK is at a high level. 

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

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 To and its quantity. 

cc 

Discharge signal 

Counter set signal 

Integral current start signal 

t1 = 3S x To 

t2 = 67 x To 

t3 = 31 x To 

t4 = 6S x To 

,,____ __ _ 
~~~~~i---t1_:f--_ t2--==\~~~~~~~

I 
i-t1 :=Ft3=\ 

~~~--01~~....1 ~~~~~~~~~~ 

l-t4--•"'f-ts==\ 
I '-~~~~-

1 

tS Min= 47 x To (When the input data is 01 - 1) 

tS Max= 302 x To (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 OCR and controlled by LRCK. It is output from DCL when LRCK is 
at a low level and from OCR when LRCK is at a high level. 
The integral current start signal starts the upper current lo and tower 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 ts 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 (t4 +ts Max = 367 x T0 ) seconds. 
The integration current of IOUTL is output, as with the discharge signal, when LRCK is at a low level; IOUTR is 
output when LRCK is at a high level. 
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(3) The relation between sampling frequency f 5 and clock 

l/fs 

I 
LRCK --, 

~,------------------
! 

SONY. 

L 
DCR/DCL i...!2.C::I..._ ______________________________ _ 

---+-i.t2: 
I I 
~p~,-.------------., Integration current :.....+-1 I ~I ------------"'!I...._ ___________________ _ 
I~ ts Min I 
I I • I I ts Max •I 
11 I 1 
I I I 1 
I I I 

Integrator output 
1 I : 

VO Max 

VO Min 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I ~------------------------------------
GND 

LRCKOUT·L~~~~~~~~~~~r~~ . I• Deglitching period ---.. ·L 

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

lo * *267 io * * Vo Max =c To +C To 266 

{t4+ts Min) 

where fcLK is a clock frequency and T 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 freql•ency fs and the clock frequency FCLK is given as below assuming that the 
conversion time and deglitching period are equivalent: 

fs = __ f_c_LK __ 
2 x (t4 +t5 Max) 

= fCLK 
734 

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

fs = fCLK 
2(t4 +ts Max + 1.0(µs))+ 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) = 10 + i0 = (4 + 6~) ISET 

where i0 and 10 are integration currents corresponded to the I LSB and 28 
• LSB, respectively. 

If D0 and D 1 5 are specified as MSB and LSB, respectively, integrator output voltage V 0 is given by the following 
equation: 

V 0 = ~ (Do *27 + ~ *27 + ..... + 07 *2° + 12)To 

+ io (D8 *27 + [)g *26 + · · · · + ~ *2° + 11 )To c 

where ISET = 500 µA, T ---- = 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 0 is given as an input data. Based on the relations below, 

lo= 4* ISET 

. 1 * lo= 64 ISET 

Vo Max is calculated as the follow: 

Vo Max 
2 ·0 x 10-

3 
*267*28 6 10-9 

2000 x 10-1 2 • x 

+ 400* 10_61~4 *266*28.6 x 10-9 
2000 x 10 12 

= 7.67 (V) 
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(5) LACK OUT operation (LATCH, LACK, LACK OUT) 

The LACK OUT is a drive output for the analog switch IC (~quivalent to MC14053B) to clip the out~ut converted by 
CX20152 and the integrator so that the converted output can be a PAM wave. If the PAM wave has a jitter, 
a conversion error results. To absorb this jitter, a D-type latch is built-in and the LATCH input is used as its clock. 

The 0-type latch sets the output state in synchronization with the rise of the clock( LATCH) and the logic high. 

LATCH JLILfUl.Jl,p 

LACK ---® ~r-J 

LACKOUT ___ ......,, L,r-J 
Timing of LATCH, LACK and LACKOUT 

In the high-speed conversion (with sampling frequency of 88.2kHz), the clock frequency is as high as about 70MHz. 
This will affect the delay time of the analog switch IC. The delay time possibly becomes equal to t 1 • Then, the last 
part of the PAM wave overlasps on the discharge time for CX20152 causing a considerable conversion error. 
In such a case, LACK level can be fed through by keeping LATCH at a high level. 

(6) Clock input/ou.tput Pin (COUT, CIN and CIN) 

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

(7) Bias Pin (DVEE, SUB, DGND, Vee, 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 AVEE is -5.0V. 
Vee is the power supply for the interface circuit from a CMOS or TTL level to the internal ECL logic. Its standard 
value is +5V. 
DC BIAS is the bias circuit of the discharge signal output circuit. As it requires about 2.5mA as its standard current, 
supply current should be 2.5mA + 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 L attached to OCR (Pin 15) and DCL (Pin 23) is obtained from the follow
ing equation. 

1/AL x (VocH + IDVEE ll X 2, where RL = 4.7kohm, VocH = 0.4V and DVEE = -SV 

Hence, a= 0.5 + 1.15 = 1.65 (mA) 
Therefore, the total current will be 4.32mA. 
We recommend 5mA with AL at 4.7 kil. 

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

SCLK is the output pin of the 1/4 frequency divider of the oscillation circuit's master clock frequency. The 
frequency outputs when the ON/OFF pin is supplied with 5V (Vee) 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 

LRCI< 
OUT 

-15V 

+!5V 

J,1P040!53 
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Application Circuit (Example 1) 

SCLK -SV 
OUT SV GND 

1 
2 
3 
4 
5 
6 
7 
8 
9 

0 Jlli10 
11 
12 
13 
14 

-

15V 

X 67.7376MHz 
L 470n 
c 12p 

-15V 

100p 

* 1 Murata. AF L89WB20000C5 
100p *2 Polystylen capacitor 

C') 

x 
~ 
~ 

fJl 
0 
~ 
~ 



w 
Vl 
0 

Application Circuit (Example 2) 

-5V 
5V GND 15V 

67.7376MHz 
470nH 
12p 

-15V 

0 nl 11 •a'"' l..l . ..>K I I x 
03 I I I I 7 N 

0 
8 c;; 
9 N 

10 
11 

01 I I I I I I 112 111-±-11µ ii I IL~7;J~ I I rh--i 
13 
14 

l1µ L__ 

Shield 

I r-
1 
2 
3 26 t=ffl_·~· I r-~;?OJ~ I I 4+--1 
4 
5 0 
6 x 
7 

N 

22~ I II 
~yu OFFSET ~ 

8 c..n 

;~ - - -· 
VR 

9 
N 

I --·-- --10 
05 I I rt-t-111 

12 
13 
14 15 I 1µ 36k I IJJ 

In SN74HC04N SW: ON - X'TAL ON 

~X'TAL OFF- X'TAL OFF 

16.9344MHz 

51 k 

120p 

IL~7~J>4-I LPF J----0 L, CH 

GND 

IL~~.;'3>----t4 LPF J---o R, CH 

120p 

(") 
x 
~ 

~ 
(11 
~ 

rJ} 
0 z 
~ 
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Timing Chart 

LACK 

WCLK 

BCLK 

DATA 

L-CH A-CH 

c.c. 

LRCKOUT __j L-CR ue .. G Li I CA 

INTEGRATOR~ __ .....-:=.:;. __ .....--_____________________ ~\ 
,,,.,,.-: \ ~ 

A-CH OUT ,,,-:=: \ ___ _... 

OCR _n~----------------------------------------~n~~ 
' __............--""--------------

INTEGRATOR ~----------------------------4\ __.._............-~-------------~ 
\ ---L-CH OUT 

~---------------------~\.__... ..........--,.....,c:;;.__ __________________ ~ 

DCL.: 

Timing Chart 11 
(See Application Circuit Ex. 1 I 

WCLK 
(03) 
WCLK 
(04) 

cc 
(05) 

BCLK 
(01) 

DATA 
(DOUT) 

L-CH/A-CH ~ ___, c=:: \ INTEGRATOR _.....-:_..i::=;... _________________________________ """'\ ~ 

OUTPUT _ ,,,,........- '~-"""-=---

DCL/DCR _n~ ____ ____.n...___ 
LRCKOUT --,~-----------------.-J L-CH/R-CH DE-GLITCH 

(See Application Circuit Ex. 2) 
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Detailed Timing Chart 

TBH TBL 

BCLK 

DIN 

WCLK 

1.---_T_CL _ _.i._ __ T_CH___,~ 

WCLK 

cc 
l.___"-11-f---'I 11 ....__! ----,11 

t \ \ ~YAOS \\ ~ ;~ ~ I 
If 

LRCK 

I ' Tru 

II~ TCL1 I 
VALID VALID XXX> 

II 
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TeH 

TeL 

Tes 

ToH 

Tow 

Twe 

TWH 

TWL 

TcH 

TcL 

Twc 

Tew 

TCL1 

Tcl2 

BCLK "H" Pulse width 

BCLK "L" Pulse width 

DIN Set-up time 

DIN Hold Time 

from DIN \__to WCLK '--
from WCLK ,_to BCLK __,..r-

WCLK "H" Pulse Width 

WCLK "L" Pulse Width 

CC "H" Pulse width 

CC "L" Pulse width 

from WCLK '-to CC ~ 

from CC '-- to WCLK ~ 

from CC ~ to LRCK "Invalid-+ Valid" 

from CC~ to LACK ''Valid-+ Invalid" 

TM= 1/fMCLK 

TA = Delay time produced by external analog switch 

Te= 1/fecLK 
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min=100ns 

min=100ns 

mln=50ns 

mln=50ns 

mln=150ns 

mln=50ns 

min=100ns 

min=100ns 

min=4XTM 

min=102XTM 

max=TcL + TcH - 10 x TM 

max=30XTM 

max=34 X TM - TA -Te/2 

min=367XTM 
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2.5 

2.0 

1.5 

1.0 

0.5 

0 

Maximum allowable power dissipation 
decrement curve 

0 

~ 
~ 

40 

rs: 

80 

Ta (°C) 

60°C/W-free air 

120 160 

lout temperarure characteristics (lo + io) 

(Both of R, Leh) 

e a. 
..9-
1-
:::> 

2000 

1000 

2 -1000 

IL 

~ 
v 

kd y 
~ y 

~ 
Temp. Coefficient of 

-2000 
ISET is 0. 1--1 -
_l _l J_ .1 l 

-20 0 20 40 60 80 

Ta (°C) 

Output current vs. Supply voltage (Vee) 

ISET=500µA 

1007 
louT=lo+io d3JJA';v 

y 
£ 

J7 
.J..-1 ~ 

.Ld P"" 
fl" 

1006 

:3 
E- 1005 
:::> 

..9 

1004 

1003 

-4.0 -4.5 -5 -5.5 -6 

Supply voltage (Vee) 

~ 
.£ 
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Maximum clock frequency temperature 
characteristics 

1401---+-~1---+-~1---+~+--+~+--+----l 

-20 

257 

256 

-70 

""""' 

100 

20 40 

Ta (°C) 

lo/io vs. I SET 

VEE=-5V 
Ta=25°C 

200 300 

lsET (µA) 

Distortion factor 

-20dB 

_full Scale 

100 IK 

Frequency (Hz) 

60 80 

400 

~ 
~ 
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SONYe CXD1077MI 
Dual 10 bit, 50 KHz, Multiplexed AID, DIA 

Description 

CXD 1077M is a 1 O bit , 50 kHz, 2-channel CMOS 
A/O, O/A Converters for Auido digital signal processing, 
using a coarse·fine integration technique. Both Analog to 
Digital and Digital to Analog Conversions are capable with 
selecting the mode. 

Features 
• 5V single power supply 
• Adoption of the integrating method achieves 

a low distortion factor 0.1 % (Typ.), 5V in 
operation. 

• The built-in integrator and sample-hold circuit 
reduces the number of external parts. 

• The REC mode and the PB mode can be set 
with external signals. 

Functions 

Packa e Outline 

28 pin SOP (Plastic) 

Ii! il II ll lllllllfllJI If 1111 Jd 
ii 
~ 

Unit: mm 

SOP-28P·L02 

• Sample-hold of input analog signal in the REC mode, and resample-hold of output analog signal 
in the PB mode. 

• R time sharing A/D and D/A conversion based on the integrating method. 
• Serial data input/output with LSB data leading. 

Structure 
Silicon gate CMOS IC 

Absolute Maximum Ratings (Ta=25°C) 
• Supply voltage Vee -0.3 to +7.0 
• Input voltage VIN -0.3 to (Voo+0.3) 
• Operating temperature Topr -20 to +75 
• Storage temperature T stg -55 to + 150 

Recommended Operating Conditions 
• Supply voltage Vee 4.75 to 5.25 
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Pin Description 

No. Symbol Voltage 110 Equivalent circuit Description 

1 OVss ov Digital ground pin 

2 NC Non connection 

3 NC Non connection 

r<>~ 
VDD --

* ~ 
4 Amplifier input pin for integrator (common to L 

* t; and R). Integrating capacitor is externally 
connected between this pin and 6 INTO. 

4 INTI 2.5V I 
,. 
~~ 

Connected to forestage buffer amplifiers 
(separately for L and R) and two constant 
current supplies via respective analog switches. 

•·
11 •·ji 

11: 5 µA in REC mode, 3 µA in PB mode 
116: 80 µA in REC mode, 48 µA in PB mode 

~~ Virtual ground potential setting pin for four 

5 RF25 *2.5V I 

' "~ 
inverted operational amplifiers. Externally 
supplies DC2. 5V. Requires external connection 
of coupling capacitor. 

VDD 

~~ ~~ 
6 

i r- Amplifier output pin for integrator (common to 

• Land R). Integrating capacitor is externally 
6 INTO 0 connected between this pin and 4 INTI. (This 

~~· pin permits observation of integrated wave 

~· 
form.) 

~.3• 

~3· 
L.vf\.!.20• 

VDD .... 

~ 
lo REC 
J ...L.. 

~ __.T.__ Integrating current setting pins: 7 IAD for REC 
~ ~ mode, and 8 IDA for PB mode. Current lo ,,., proportional to integrating current can be 

provided by externally connecting resistors 
7 IAD 1.6 to 2.2V I between these pins and external reference 
8 IDA 1.3 to 1.9V I VDO-... 

PB 
voltage 3.6V. 

~t -L 
lo: 3.6 µA in REC mode 

~TlP 
2. 1 µA in PB mode 

A coupling capacitor of about 1 µF is ex~ernally 

~~ 1 attached to each of 7 and 8. 
ntr lo 

*) External voltage 
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Pin Description 

No. Symbol Voltage 1/0 Equivalent circuit Description 

9 AVss Analog ground pin. 

VDD ....... 

i Analog signal input pin (L, R). 
10 

u._ 

10 LIN I .. Appropriate full-scale input level is - 10 dBs 
19 R IN I or i Z.&k (0.693Vpp). 

® 
'"' 

[REC model 

_,..VDD 

A~ ~ 
11 

or i ~ @)'"' 
Amplifier input pins (L, R) for aperture. Sample-

~-r::. ~·.2k hold circuit in PB mode (in the IC, the amplifier 
for sample & hold of PB is called "aperture 

11 LAPI I amplifier," for the discrimination from the 

18 RAPI I amplifier for sample & hold of REC "S/H 
amplifier") is configured by externally attaching 

(PB model a capacitor between 11 LAPI and 12 LAPO, or 
between 18 RAPI and 1 7 RAPO. The aperture 

.....-voo ~ amplifier serves as a simple input amplifier in 
~~ REC mode, and Pins 11 and 18 make almost no 

~~n1 sense. 
or .i f; 
@ • 

..., ...,., 
4.3k ~2k 

t8~ 
Aperture amplifier (l, R) output pins. 
[In AECJ 
Analog signal entered from 10 LIN and 19 R IN 

12 LAPO 0 is amplified by about 6 dB and output from 
17 RAPO 0 there. 

[In PBJ 
Sample & hold wave form of DA conversion is 
output. 

VDD ...... -< ~3.6V 
S/H Amplifier (Sample & Hold Amplifier: L, R) 
input pins. 

i ~66k ~ In REC, analog signal output from 12 LAPO or 
13 LSHI I 

13 
17 RAPO passes through an externally 

16 RSHI I 

@i ft50k ~ 
connected low-pass filter and then is returned 
to IC from this pin. The value of AC level is 
substantially the same as that of 10 L IN and * 1llf 19 R IN (-10 dBs full scale). 
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No. Symbol 

14 
15 

20 

21 

22 
23 

24 

LOFS 
ROFS 

Rf 36 

RF34 

AVDD 
ovoo 

MCK 

Voltage 

*3.6V 

*3.4V 

•sv 
*5V 

*) External voltage 

1/0 

I 

I 

Equivalent circuit 

[REC model 

[PB model 
VDD ~ 

~· or i 
®· 

T~ 
::E~ Block 

Digital 
Block 

*-
-359-

CX01077M 

Description 

Offset correction pins in REC IL. R). 
Offset in A/D conversion can be corrected by 
externally connecting a semi-fixed resistor 
between these pins and external reference 
voltage 3.6V and adjusting the DC level of 
these pins. 

Pin for setting lower rank comparator 
comparison vo!tage in REC or discharge voltage 
in PB. Externally feeds DC3.6V. Requires 
external connection of a coupling capacitor. 

Pin for setting upper rank comparator 
comparison voltage in REC. Externally feeds 
DC3.4V. Requires external connection of a 
coupling capacitor. 

Analog power supply voltage pin and digital 
power supply pin. Externally supply OC5V. 
Requires external connection of a coupling 
capacitor. 

Master clock input pin. (11.58 MHz) 
Only MCK is TTL-compatible. 



SONY. CXD1077M 

-No. Symbol Voltage 1/0 Equivalent circuit Description 

*~· REC mode/PB mode select input pin. 
25 MODE I "H" level: REC mode (A/D conversion) 

"L" level: PB mode (D/A conversion) 

*- Bit clock input pin.(Uses Pin 17 IBCK) output of 
26 BCK I CX23012 as shift clock for serial data.) 

f{- Word clock input pin. (31.5 kHz) 
Used as an L/R channel identification signal of 
data, and 
"H" level: L channel data 

27 WCK I "L" level: R channel data 
in both REC (data output) and PB (data input). 

t.•es output of Pin 18 IWCKI of CX23012 ) 
(in synchronization with the rise 

edge of BCK). 

J VDO 

* r~ Data input/output pin. (2's complement) 
~ In REC: outputs 10-bit data in sync with the 'l;7 

rise edge of BCK in the sequence of 
~~ ~ 

LSB, 2SB, ... MSB. 
VDD 

28 DATA 1/0 • In PB: inputs 10-bit data in sync with the fall 

I-
edge of BCK in the sequence of LSB, 
2SB, ... , MSB. 

L/R channels are alternately switched over in 
accordance with H/L of WCK. 
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Electrical Characteristics 
Ta= 25°C Vpp = 5V (See Fig. 1 to 3) 

Item Symbol Condition Pin Min. Typ. Max. Unit 

Input impedance Zin 10, 19 2.6 kCl 

Full-scale input level Vin 10, 19 -10 dBs 

REC 
Analog input gain Gin Aperture amplifier gain 6.0 dB 

mode Level= 1 dB, see Test TH01 0.10 0.14 % 
Total harmonics method in 8-1. 
distortion + noise Level= 6 dB, see Test TH02 method in 8-1. 0.18 0.20 % 

TH02 Level= 0 dB, see Test 0.10 0.14 % 
PB Total harmonics method in 8-2. 

mode distortion + noise Level= 6 dB, see Test TH04 method in 8-2. 0.18 0.20, % 

Power consumption loo 24 36 mA 

Test method of total harmonics distortion + noise In PB mode 
The total harmonics distortion + noise characteristics (D/ A conversion characteristics) in PB mode 

is measured by a method as shown in Fig. 1. Enter WCK and BCK generated by MCK ( 11. 58 MHz) 
and CX23012 into CXD1077M, and at the same time, enter 0 dB (full-scale level) or -6 dB digital 
sine-wave data ( 1 kHz), and measure the total harmonics distortion + noise at this moment. Set - 10 
dBs (0.245 Vms) upon 0 dB input as the PB output level (interpolation filter output level) by adjusting 
the semi-fixed resistor 1 MO connected to the PB mode integrating current setting pin 8. 

Test method of total harmonics distortion + noise in REC mode 
The total harmonics distortion + noise characteristics (A/D conversion characteristics) in REC mode 

is measured by a method as shown in Fig. 3. Enter WCK and BCK generated by MCK (11.58 MHz) 
and CX23012 into CXD 1077M, and at the same time, enter - 11 dBs (full-scale level - 1 dB) or - 16 
dBs (full-scale level - 6 dB) sine-wave ( 1 kHz) as analog signal, and DA-convert the AID-converted 
data with the reference playback DAC (provide another DAC previously adjusted so that a PB output 
level of -10 dBs is reached upon input of full-scale data, by the method described in the above). 
Make setting by adjusting the semi-fixed resistor 4. 70 connected to S/H amplifier input Pins 13 and 
1 6 so that the analog level becomes equal to the analog output level (interpolation filter output) of 
reference playback DAC (REC level adjustment). It is however necessary to previously adjust offset 
so that the wave form may not be clipped by the semi-fixed resistor 220 connected to the offset 
correction Pins 14 and 1 5, while observing the output wave form of the reference playback DAC when 
the input is near the full scale (offset adjustment is possible also by the method shown in the DC 
offset adjustment in REC on page 369). 

After the completion of the adjustment as described above, measure the sum of total harmonics 
distortion + noise of analog output (interpolation filter output) of the reference playback DAC, and 
use the result as the REC mode conversion characteristics of the tested device. 
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Fig. 1 
Electrical Characteristics Test Circuit 
(For total harmonica distortion factor and noise characteristics in PB mode) 

8 

LPF' 
(Chebyshev's septimal 
simultaneous equations) 
fc-15kHz 

Clock Generator Circuit 
(Reference) 

Fig. 2 

CXD1077M 

DISTORTION 
METER 
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Electrical Characteristics Test Circuit 
(for total harmonics distortion factor and noise characteristics in REC mode) 
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SONY" CXD1077M 

Description of Function 
The CXD1077M is a single-chip 10-bit A/D, D/A converter provided with every function required 

in A/D and D/A conversion. Particularly when combined with CX23011 (for modulation, demodulation 
and error correction), CX23012 (A/D, D/A interface) and CX20099 (analog noise reduction), it is used 
in the PCM processor for 8-mm video. 

Description of REC mode function 
1 ) Selection of operational mode 

REC mode (A/D conversion mode) is selected by setting the MODE signal to "L". 
2) Analog block operation and gain 

The input signal applied to the analog signal input pins 10 and 1 9 is amplified by about 6 dB by 
the aperture amplifier and output to the aperture output pins 12 and 17. After component out 
of band area is removed from the output signal by the external attenuation filter, it is added to 
the sample-hold input pins 13 and 16 and output to the integrating output pin 6 after amplification 
by about 9.25 dB by the sample-hold amplifier. 
This gain is obtained assuming that the external filter's insertion loss is -6 dB. Therefore, the 
overall gain will be about 9.25 dB when the filter is included. Even when the external filter's insertion 
loss is different from the above value, or its insertion position is different, it is necessary to achieve 
an overall gain of about 9.25 dB. For details, refer to the REC level adjustment on page 16. 

3) Digital block operation and clock (see Fig. 4: REC mode timing chart) 
The Convert Command (C.C.) is generated internally by entering WCK and BCK. While C.C. is 
at "H", the analog signal applied to the S/H amplifier is sampled, and while C.C. is at "L", the 
constant current weighted with inverse polarity against the input signal is integrated by the 
integrating circuit for conversion. The 10-bit data is performed by calculating the integrating time 
of the coarse constant current and fine constant current separately using a counter. An MCK 
frequency of 11 . 58 MHz is used for 8-mm video as the counter clock frequency required when 
conducting full-scale A/D conversion. In the CXD 1077M, it is necessary to maintain mutual 
synchronization of MCK, WCK and BCK because of the necessity of converting operation to be 
in synchronization with MCK, irrespective of the phase relationship of MCK with WCK or BCK. 
The data is loaded, on the other hand, in the shift register when C.C. becomes "H" again and 
is output serially with LSB leading in synchronization with the rise edge of BCK. The data is coded 
in 2's complement. 

4) Integrating current in REC 
The integrating current value IA/D required when performing a full-scale A/D conversion in the 
CXD 1077M is obtained by the following equation: 

IA/D C·Vl 
= 1023To 

where, C : Integration Capacitance 
V 1 : Integrator output voltage, and 
To: MCK cycle. 

According to Fig. 6 representing an example of application circuit, C = 220pF, V1 = 2Vp-p' and 
r0 = 86 ns (MCK frequency: 11.58 MHz), leading to an integrating current value of about 5 µA. 
The integrating current setting is done by applying an external constant current to the Rec mode 
integrating current setting pin 7 through a resistor from an external reference voltage (3.6V). 
Supposing a setting resistor value of 4 70 kO, the constant current applied to pin 7 has a value 
of about 3.6 µA (reference value), corresponding to an integrating current value of about 5 µA. 

5 ) Comparison voltage and virtual ground voltage 
Switching between the upper conversion and lower conversion is performed by the integrating 
output 6 surpassing the comparison voltages 20 RF36 and 21 RF34 in the next stage compara-
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tor. The integrating output based coarse constant current surpassing RF34 (about 3.4V) causes 
switching from the upper to lower conversion, and the integrating output based on fine constant 
current surpassing RF36 (about 3.6V) causes the lower conversion to end. 
Since the CXD1077M operates with a single 5-V power supply, it is necessary to apply a virtual 
ground voltage of 2.5V to a non-inverted input of the internal operational amplifier. This voltage 
is applied to 5 RF25. 

6) DC offset 
As 8-mm video uses a non-linear quantization by 10-bit :; 8-bit compression/expansion, com
patibility is affected when a DC offset component is included in the A/D conversion data in record
ing. When the analog signal input is so large as being close to the full-scale level, the A/D conyersion 
data may be clipped on a single side of positive or negative. To correct this DC offset, the in
tegrating output's center voltage must be shifted by applying an offset voltage to the offset cor
recting pins 14 and 1 5. As to details, refer to the DC offset adjustment in REC mode on page 369. 

Description of PB mode operation 
1 ) Selection of operation mode 

By setting the MODE signal to "H", the PB mode (D/A conversion mode) is selected. 
2) Digital block operation and clock (refer to Fig. 5: PB mode timing chart) 

DIS (Discharge clock) and APT (Aperture clock) are generated internally in the CXD1077M, by 
entering WCK and BCK. The serial data input with LSB leading is stored in the shift register in 
synchronization with the falling edge of BCK and set in the counter while DIS is "H". When DIS 
becomes "L", the counter starts counting, beginning from the value set in it, and at the same 
time, a constant current weighted corresponding to data is output. When the counter outputs 
the carry signal, the counting and constant current output stop. The counter clock frequency re
quired when performing a full-scale D/A conversion is 11.58 MHz (MCK frequency) for 8-mm video. 

3) Analog block operation and gain 
The integrating charge resulting from the previous conversion is discharged while DIS is "H" by 
sampling the external reference voltage 3.6V applied to 20 RF36 by means of the integrator. As 
a result, the integrating output in the discharge region is initialized to about 1.SV, and the output 
center voltage in input of sine-wave data becomes about 2.5V. When DIS goes to "L", D/A con
version operation is executed by integrating the constant current output. When the constant cur
rent output stops, integrating also stops, and the pin voltage held in the integrated capacitor at 
this moment takes the D/A converted value. This pin voltage is output, after being amplified by 
about 1.6 dB by the aperture amplifier, to the aperture output pins 12 and 17. Output signal's 
out-of-band components are removed by an external interpolation filter. 

4) PB integrating current 
Integrating current ID/A required when performing full-scale D/A conversion in the CXD1077M 
is determined from the following equation: 

C•V1 
ID/A = 10231'

0 

According to Fig. 6 representing an example of application circuit, C = 220pF, VI = 1.2Vp-p' 
and To = 86 ns, leading to an integrating current value of about 3µA. The integrating current 
setting is one by applying an external constant current to the playback mode integrating current 
setting pin 8 through a resistor from an external reference voltage (3.6V). Supposing a setting 
resistor value of 910 kO, the constant current applied to pin 8 has a value of about 2. 1 µA (refer
ence value), corresponding to an integrating current value of about 3 µA. It is possible to adjust 
the D/A conversion output level by altering this setting resistor. For details, refer to the PB level 
adjustment on page 369. 

I 
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Timing Chart of REC Mode 
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When the MODE signal (pin 25) of the CXD 1077M is set to "L", REC mode (A/D conversion mode) 
is selected. When BCK and WCK are entered from AD/DA interface LSl(CX23012) in this mode, C.C. 
(Convert Command) is generated internally in the CXD1077M. While this C.C. is at "H" level, the 
analog signal input is sampled; A/D conversion is executed during "L" level. The sampling and con
version operations are performed in time division for each of the R and L channel analog signals. The 
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Application Circuit 
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Notes for Application and Adjustment Methods 
(see Fig. 6. Application circuit) 

CXD1077M 

As the conversion accuracy obtained is affected by the accuracy of parts used and adjustment in 
the CXD 1077M, attention should be given to the following points: 

Selection of parts to be used 
1) For the integrating capacitor between pins 4 and 6, use a type with little dielectric absorption (e.g. 

styrol capacitor). 
2) Adjust the semi-fixed resistor 1 kO so that the reference voltage generated from the reference 

voltage IC (Tl's TL431) is 3.6V. 
3) For the low-pass filters to be inserted between pins 12 and 13 and between pins 16 and 1 7, use 

passive-type ones with an input/output impedance of 3.3 kO, respectively. 
4) Accuracy tolerance of the three divided resistors, 75 0, 390 0, and 1 kO, supplying "oltage to 

pins 5 and 21 is 5%. 

PB level adjustment 
In adjustment of the PB level during D/A conversion, use a 470 kO semi-fixed resistor connected 

to pin 8. Input to pin 28 a full-scale level digital sine-wave data (1 kHz), and adjust the semi-fixed 
resistor so that the PB level (interpolation filter output level) becomes - 10 dBs (0.245 Vrms). 

REC level adjustment 
Adjustment of REC level during A/D conversion can be accomplished by the use of a 4 70 kO semi

fixed resistor connected to pin 7 as well, in addition to the method described in 8-2 above. Apply 
a - 1 6 dBs ( - 6 dB of full-scale level) sine wave ( 1 kHz) to pins 10 and 1 9 as the analog input signal, 
and conduct D/A conversion of the AID-converted data by means of a reference playback DAC (pre
pare another DAC adjusted previously by the method mentioned in the PB level adjustment above 
so that the playback output level becomes - 10 dBs when entering full-scale data). Adjust the semi
fixed resistor so that the reference playback DAC output level becomes equal to the analog signal 
input level (- 16 dBs) to the tested A/D converter. 

DC offset adjustment in REC 
In the offset adjustment of AID-converted data during A/D conversion, use a 22 k!l semi-fixed resistor 

connected to pins 14 and 1 5. In practice, adjust the semi-fixed resistor so that the data output of 
pin 28 becomes "0000000000" when DC2.5V is applied as the analog input level of pins 10 and 
19. In this adjustment, do not fail to conduct offset adjustment only after the completion of REC level 
adjustment as described in the REC level adjustment above. 

Frequency characteristics 
The CXD1077M frequency characteristics in REC is determined by an input attenuation filter. Mean- I 

while the frequency characteristics in PB is determined by the aperture effect and output interpola-
tion filter. With the CX01077M, degradation of high area frequency characteristics caused by the 
aperture effect is unavoidable. This is because a sample-hold aperture circuit is used to obtain - 10 
dBs as the interpolation filter output level during full-scale D/A conversion. To compensate the degraded 
characteristics, add a compensation filter, as shown in Fig. 7, with inverted response characteristics. 
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5. Audio Dlgltal Filters 

Type Function Page 

CXD1088AQ 4Fs, Filter length 104, 16/18-bit output 373 

CXD1144BP 4/8Fs, Filter length 293, 16/18-bit output 386 

CXD1162P 4Fs, Filter length 104,.16-bit output 397 

CXD1244S 4/8Fs, Filter length 213, 16/18-bit output 409 

CXD2550P 4/8Fs, Filter length 57, 16/18-bit output 422 

CXD2551M/P 4/8Fs, Filter length 57, 16/18-bit output 430 

-372-



SONY CXD1088AQ 
Over Sampling Digital Filter LSI 

Description Package Outline 
CXD1088AQ is a digital filter LSI with 

quadrupled sampling rate, developed for com
pact disc player. 

Features 
• 83rd and 21st order filters linked through cas

cade connections provide a quadrupled sam
pling digital filter 

• Built-in filters for 2 channels corresponding to 
Land R 

• Variety of functions including soft-muting and 
offset addition 

• 83rd and 21st order filters also have 2 modes 
of filter coefficients each, to enable the selec
tion of the most suitable filter characteristics, 
required for usage. 

Functions 
• Filters for two channels 
• Filtering with a quadrupled sampling rate 

14,5±0.4 

• Two-stage FIR filters interconnected iri cascade (83rd order+21st order) 
• 18-bit serial output possible 
• Switching between serial and parallel output modes 
• ± 1 % offset addition 
• Soft-muting function 
• Independent linear error correction for either L or R, up to 8 words 

Unit: mm 

44 pin QFP 

QFP-44P-101 

• 2 modes of coefficients provided for both 83rd and 21st orders (refer to "Filter Characteristics") 
• Input/output format 

Input: 2's complement; MSB first (serial) 
Output: 2's complement; MSB first (serial) 

Offset binary (parallel) 

Structure 
Silicon gate CMOS IC 

Absolute Maximum Ratings (Ta= -25 to + 75°C) 
• Supply voltage V00 -0.5 to +6.5 
• Input voltage V1 -0.5 to V00 +0.5 
• Storage temperature Tstg -55 to +150 
• Allowable power P0 450 

dissipation 

Recommended Operating Conditions 
• Supply voltage V00 

• Operating temperature Topr. 
• OSC frequency fx 

4.5 to 5.5 
-20 to +75 

10 to 20 

-373-

v 
v 

oc 
(Ta=75°C) mW 

v 
oc 

MHz 

80629-BC 



SON~ 

Pin Configuration (Top View) 
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Pin Description 

No. Symbol 1/0 Description 

1to5 D12 to 0 0 12 to 0 16 output pins when the parallel output mode is selected; fixed at "L" level when the serial 
D1s output mode is selected. 

6 Vss - Negative power supply (OV). 

7 MUTE I Mutes the output to "O" or an offset value; active at "H" level. 

8 TEST1 I Test pin; normally, fixed at "L" level 

9 SOFT I Soft muting ON/OFF switch; ON at "H" level 

10 HOLD I Stops soft muting at "H" level 

11 INIT I Power-on-Reset input pin; active at "L" level 

12 DPOL I Reverses the polarity of input data 

13 LRCK I LRCK input pin 

14 DATA I "16 bitsx2" serial data input pin; 2's complement 

15 BCK I BCK input pin 

16 C2PO I Error flag input pin 

17 Voo - Positive power supply ( +5V) 

18 TEST2 I Test pin; normally, fixed at "L" level. 

19 ROM1 I ROM switching for 83rd order (Refer to "Filter Characteristics.") 

20 ROM2 I ROM switching for 21st order (Refer to "Filter Characteristics.") 

21 OFST I Adds an offset to the output; active at "H" level. 

22 OPOL I Specifies the polarity of offset values; "H": +1%; "L": -1% 

23 ORES I Indicates the word length of data for SONY format serial output; "H": 18bits; "L": 16bits. 

24 FORM I Specifies the output format; "H": 12S; "L": SONY 

25 SCK 0 System clock output for external IC; (384fs) 

26 XOUT 0 Output pin of crystal oscillation circuit; (384fsl 

27 XIN I Input pin of crystal oscillation circuit; (384fs) 

28 Vss - Negative power supply (OV) 

29 APTR 0 Aperture clock for R channel 

30 APTL 0 Aperture clock for R channel 

31 SP I Switches serial/parallel output modes; "H": parallel; ~L": serial. 

32 LRO 0 LRCK output (4fsl 

33 o, 0 0 1 (MSBI output pin when the parallel output mode is selected; BCK (4fs) output pin when the 
serial output mode is selected. 

34 D2 0 0 2 output pin when the parallel output mode is selected; DATA (4fs) output pin when the serial 
output mode is selected. 

35 03 0 0 3 output pin when the parallel output mode is selected; LRCK (12 model or WCK (SONY model 
output pin when the serial output mode is selected. 

36 to 38 04 to Ds 0 0 4 to 06 output pins when the parallel output mode is selected; fixed at "L" level when the serial 
output mode is selected. 

39 Voo - Positive power supply (+5V) 

40 to 44 0 7 to 0, 1 0 0 7 to 0 11 output pins when the parallel output mode is selected; fixed at "L" level when the serial 
output mode is selected. 
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Electrical Characteristics 

DC characteristics V0 o=4.5 to 5.5V, Ta=-20 to +75°C 

No. Item Symbol Condition Min. Typ. Max. Unit 

27 Input leak lu V1=Voo/OV - - ±20 µ.A 
current 

"H" input V1H - 0.76Voo - - v 

7,9,10 
voltage 

to 16, "L" input Vil - - -
0.24Voo 

v 
19 to voltage 
24,31 

Input leak lu V1=Voo/OV - - ±5 µ.A 
current 

"H" output VoH lo=-4mA Voo-0.5 - - v 
29,30,32 voltage 

to 
35 "L" output Vol lo=4mA - - 0.4 v 

voltage 

2 to 5, "H" output VoH lo=-1mA Voo-0.5 - - v 
36 to 38, voltage 

40,44 "L" output VoH lo=1mA - - 0.4 v 
voltage 

"H" output VoH lo=-5mA Voo-1.0 - - v 
voltage 

25 
"L" output Vol lo=5mA - - 1.0 v 
voltage 

Current loo Under no load: V1=V0 o/OV, - - 40 mA 
consumption fx=16.93MHz 

AC characteristics Voo=4.5 to 5.5V, Ta= -20 to + 75°C 

Item Symbol Condition Min. Typ. Max. Unit 

Oscillating frequency fxt - 16.9344 20.0 MHz 

Input BCK frequency fecK - - 3.1 MHz 

Input BCK pulse width tw1e 100 - - ns 

Input data set-up time t1os 20 - - ns 

Input data hold time t10H 20 - - ns 

Input LACK set-up time t1lRS 50 - - ns 

Input LACK hold time t1lRH 50 - - ns 

Output BCK pulse width twoe 70 - - ns 
125 serial output mode 

Output data set-up time toos fxT= 16.9344MHz 40 - - ns 

Output data hold time 
Cl=50pF 

40 tooH - - ns 
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Functions 

Soft muting 

BCK 

DATA 
C2PO 

LACK 

LACK' 

CXD1088AQ 

Mutes or de-mutes output data within approximately 23ms (1024/fs). The output level can be 
held during muting operation. 

Output -~1111111111111114/~~l~llll~lll~--
SOFT 

HOLD 

Fig. 1 

Off set 
Adds an offset to the output data. The offset amount can be positive or negative. 

Table 1 

OFST OPOL Offset amount 

L - 0% 

H L -1% 

H H +1% 
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Muting 
When MUTE goes high or INIT goes low, the output is muted. An offset value which has been set 
following Table 1 above is output. 

Data polarity 
Allows switching between inversion and non-inversion of output data polarity. 
When DPOL level is "L": the output data is not inversed with respect to the input data. 
When DPOL level is "H": the output data is inversed with respect to the input data. 

Error correction 
Errors in an input data block consisting of up to eight consecutive data units can be linearly cor
rected by the two correct data units, the one preceding the erroneous block and the other following 
it. (This is done separately for Land R.) For errors of more than eight consecutive input data units, 
only the last eight data are linearly corrected, and all preceding data units are maintained without 
correction. 

Input and output 
1) Input 

C9 

Preceding
value holding 

C2PO__j 
(Error flag) 

e: Data after correction 

The changeover point of MSB first serial data (fs) of 2's complement represents the switching of 
LACK. Of this data string, only the data of the last 16-bit clock (BCK) are valid. 
When INIT="L" (resetting), the input data are invalid and the input is equivalent to ALL "O." 

2) Output 
SP= "L": MSS. first serial data (4fs) of 2's complement 
SP="H": offset binary parallel data (4fs) 
Clock pulses such as LRO and BCK are constantly output as long as the power is on. Data are 
output only when resetting is canceled (INIT="H") when MUTE="L." Otherwise, muting remains 
effective. 
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Filter Characteristics 

CXD1088AQ 

NPUT 
1st filter 2nd filter OUTPUT Analog o -- ~ DIA t----i Analog filter ~ 

fs 83rd order 2fs 21st order 4fs 

utput 

Input spectrum 

0 fs 2fs 3fs 4fs 

Characteristics of 1st filter 

·O fs 2fs 3fs ·4fs 

Characteristics of 2nd filter 

0 fs 2fs 3fs 4fs 

Charcteristics of analog filter 

fs 3fs 4fs 
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Combined Filter Characteristics (1st filter + 2nd filter) 

1) ROM1="H" 

'° ~ Q) 
fl) 
c: 
0 
~ 
fl) 
Q) 
cc 

Stop band attenuation: 80dB Min. (over 25.7kHz) 
Pass band ripple: ±0.001 dB Max. 

10 
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-80 

____ L ____ L ____ L ___ _ 
____ _ ___ L ____ L ____ L_~--
____ L ___ L ____ L ____ L ___ _ 
____ L ___ L ____ L ____ L ___ _ 
____ L ___ L ____ LR0M2=~_L ___ _ 
____ L ___ L ____ L ____ L ___ _ 
____ L ___ L ____ L ____ L ___ _ 
____ L ___ L ____ L ____ L 

-90 

CXD1088AQ 

0 20 40 60 80 100 

f(kHz) 

2) ROM1="L" 

'° ~ 
Q) 
fl) 
c: 
0 
~ 
fl) 
Q) 
cc 
-

Stop band attenuation: 60dB Min. (24.1kHz); 65dB Min. (over 24.2kHz) 
Pass band ripple: ±0.004dB Max. 

10 

0 
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____ L 
____ L 
____ L 
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____ L 
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___ L ____ L~~~-L ___ _ 
--~L ____ L ____ L ___ _ 
___ L ____ L ____ L ___ _ 

___ L ____ L 
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f(kHz) 
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Filter Characteristics-1 

1st Filter (83rd order, ROM1 ="H") 

Frequency characteristics of filter 
10 

0 

-10 _____ L _____ ~_ _ ___ L-----~------
1 I I I 

-20 -----r-----~- ----r-----~------
m -30 
:9. 

_____ L-----~-- ___ L-----~------
1 I I I 

Q) -40 C/l 
r:: 
0 -50 Q. 
C/l 
Q) 
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1 I I I 
-----r-----~-- ---r-----~------

-70 _____ L _____ ~-- __ L-----~------
1 I I I 
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-90 

0 10 20 30 40 50 

f(kHz) 

Ripple characteristics in pass band 

0.004 
I I I 

0.000 

-0.004 _____ L _____ ~------L-----~------
1 I I I 

m -0.008 

:9. -0.012 
Q) 
C/l 

-0.016 r:: 
0 
Q. 

-0.020 C/l 
Q) 
cc 

-0.024 

..,_ _____ -F" ___ ..,.,..-==-----+-==----~------
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1 I I I 
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1 I I I 
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_____ L _____ ~ ______ L____ ~------

1 I I I 
-0.032 -----r-----~------r---- ~------
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f(kHz) 
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Filter Characteristics-2 

1st Filter (83rd order, ROM1="L") 

Frequency characteristics of filter 
10 

I I I I 
0 
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Ripple characteristics in pass band 
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Filter Characteristics-3 

2nd Filter (21st order, ROM2="H") 
• Marked flatness in pass band (without frequency characteristics compensation) 

Frequency characteristics of filter 
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Filter Characteristics-4 

2nd Filter (21st order, ROM2="L") 
• Pass band frequency characteristics (compensation of aperture effect of analog third 

order Bessel filter characteristics) 
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SONY CXD1144BP 
Over Sampling Digital Filter LSI 

Description Package Outline Unit: mm 
CXD1144BP is a over sampling digital filter 

LSI developed for CD player and digital PB 
system. 

Features 
•Filtering with quadrupled/octupled over 

sampling. 
• Filter characteristics 

Ripple: within ± 0.00001dB 
Attenuation : under - 120d8 

•Deemphasis function (when quadrupled) 

Application 
•Compact disc player, Digital amplifier. 

Structure 
CMOS-IC 

Function 
•Built-in filters for 2 channels. 
• Filtering with quadrupled/ octupled over sampling. 

3 stage FIR filters interconnected in cascade (293rd). 
• Filter characteristics 

Ripple: within ± 0.00001dB (0 to 20kHz) 
Attenuation : under - 120dB (24.1 k to 150kHz) 

• Serial 1/0 data 
Format: 2's complement MSB first (serial) 
Word length : 16/18bit 

•Soft-muting function 
• Deemphasis function (when quadrupled) 

Absolute Maximum 
•Supply voltage 

Ratings (Ta = 25 °C) 
Voo - 0.5 to + 6.5 

• Input voltage V1 - 0.5 to Voo + 0.5 
•Storage temperature Tstg -55 to + 150 
• Allowable power dissipation Po 500 

Recommended Operating Conditions 
•Supply voltage Voo 4.75 to 5.25 
•Operating temperature Topr - 10 to 60 
• OSC frequency fx 12.0 to 18.5 
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Block Diagram 

!:;~ 
8a: 

·5 
.5 

~! t~ 
:1i:: 

Pin Configuration (Top View) 
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Pin Description 

No. Symbol 1/0 Description 

1 TEST1 I Test pin; fixed at "L" level in usual operation. 
2 TEST2 I Test pin; fixed at "L" level in usual operation. 
3 TESTS I Test pin ; fixed at "L" level in usual operation. 
4 MUTE i Nullifies output to "O" value ; valid at "H". 
5 SOFT I ON/OFF for soft muting ; muting at "H". 
6 INAF 0 Outputs "H" when input/ output synchronization is off. 
7 INIT I Resynchronization at rising edge of signal. 
8 Voo - + Power supply ( + 5V). 
9 XIN I Master CLK input (f = 384 fs). 
10 BCK I BCK input. 
11 DATA I Serial data input (complement of 2). 
12 LRCK I LRCK input. 
13 INIB/18 I Specification of input data word length ; "H" ; 18 bits, "L" ; 16 bits. 
14 DPOL I Inverts the polarity of input data. 
15 OUT16/18 I Specification of output data word length, "H" : 18 bits, "L" ; 16 bits. 
16 TEST4 I Test pin; fixed at "H" level in usual operation. 
17 ]"O}!Y/l2S I Specification of output format ; ·H" : 125, "L": SONY. 
18 MODE2 I Specification of ADPT ; "H" : 8Fs, •L": EMP. * 19 LE/WS 0 LE output (in SONY mode) /WS output (in l2S mode). 
20 DAT AR 0 RCH serial data output (complement of 2) 
21 GND -
22 GND -
23 DAT AL 0 LCH serial data output (complement of 2) 
24 BCKO 0 BCK output 
25 LRCKO 0 LRCK output 
26 APT/WS 0 APT output (in SONY mode) /WS output (in l2S mode). 
27 MODEl I Specification of ADPT ; "H" : 8Fs, "L": EMP. * 28 ADPT I ON/OFF for ADPT ; ON at "H". 

*Note) MODEl and MODE2. should have the same polarity. 

Electrical Characteristics 
DC characteristics 

Item 
"H" input voltage 
"L" input voltage 
Input leak voltage 

"H" output voltage 

"L" output voltage 

Symbol Condition 

V1H 
V1L 
lu 

VoH 
lo = - 2mA (BCK) 
lo = - 1 mA (Others) 

VoL 
lo = 2mA (BCK) 
lo = 1 mA (Others) 
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Voo-0.5 v 
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AC characteristics 

Item Symbol Condition Min. Typ. Max. Unit 

osc frequency f x 12.0 16.9 18.5 MHz 

Input BCK frequency fBCK 2.31 MHz 

Input BCK pulse width tw1e DUTY: 50 ± 10% 100 ns 

Input data set up time t1os 20 ns 

Input data hold time ti OH 20 ns 

Input LRCK set up time tlLRS 50 ns 

Input LRCK hold time tlLRH 50 ns 

Output BCK pulse width twae fx = 16.9MHz 40 ns 
SONY output mode 

Output data set up time taos 8Fs, BCK24 25 ns 

Output data hold time 
CL= 25pF 

25 taOH BCKOCL = 50pF ns 

Output BCK pulse width twae fx = 16.9MHz 60 ns 
l2S output mod~ 

Output data set up time taos 8Fs, 35 ns 

Output data hold time taoH 
CL= 25pF 

35 BCKOCL = 50pF ns 

Output BCK pulse width twae fx = 18.SMHz 40 ns 
SONY output mode 

Output data set up time taos 8Fs, BCK24 20 ns 

Output data hold time 
CL= 25pF 

20 taoH BCKOCL = 50pF ns 

Output BCK pulse width twae fx = 18.SMHz 
l2S output mode 

60 ns 

Output data set up time taos 8Fs, 32 ns 

Output data hold time 
CL= 25pF 

32 tOOH BCKOCL = 50pF ns 

Output signal 
tR, tF 

CL= 25pF 
30 

rise/fall time BCKOCL = 50pF ns 

BCK 

DATA 

LRCK 

BCKO 

DATAL 
DATAR ~~~J1 ~~~~~~~~~J1'--~~~-
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Function 
1. Conceptual block diagram 

A conceptual block diagram of this LSI is shown in the following figure : 

DPOL SOFT 

eh or 

~ 
411+EMP 

IN 

R OUT 

• t 
I 
I 

SOFT 
OUT 

MODE 1 ADPT 
MODE2 

SOFT OUT (lfs) is output from DATA R only in l2s 4fs mode. 

2. Selection of over-sampling mode 
The following three modes are selectable via ADPT, MODE1 and MODE2 pins: 
• 4fs mode 
• 4fs +emphasis mode 
• Sfs mode. 

~ E2 "H" "L" 

"H" Sf s 4fs +emphasis 

"L" 4fs 4fs 

The time constant for emphasis takes values of T 1 = 50 µ s and T 2 = 15 µ s at fs = 44.1 kHz. 

3. Soft muting 
This function smoothly conducts muting and releases muting of data by turning ON/OFF 

the SOFT pin. ON/OFF switchover is not applicable within 30 ms. 

4. Input/ output synchronization circuit 
1) Principle 

In the synchronizing circuit, a window. for 10 clocks of the internal system clock (XIN/2) is 
provided to monitor as to whether or not the rising edge of LRCK (LRCK _f) to be entered 
is within this window. When LRCK _f is outside the window upon turning on power, the 
synchronizing circuit causes the internal processing to discontinue at timing of the window 
center, and causes it to start upon appearance of the next LRCK _f. This action ensures 
synchronization between an external system and this LSI. 
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2) Resynchronization by INIT. 
Even when the LRCK _f is outside the window, synchronization may be off due to the mixture 

of external noise if the LRCK _f is located near an end of the window. To avoid this, it is 
necessary to apply resynchronization without fall after turning on power. Resynchronizing action 
is done at timing of rising of INIT and initializes the synchronizing circuit to locate the LRCK 
_f at the window center. When synchronization is off, INAF output becomes on "H" level. 

5. Muting 
Muting is applied to data entered into the LSI when : 

INIT : "L" and "O" data are entered. 
Output data become "O" data when : 

INIT : "L" or MUTE : "H". 

6. Data polarity 
The DPOL pin permits switchover between invert and non-invert of output data. 

DPOL : "L" ··· non-invert 
DPOL: "H" ··· invert. 

7. Latch timing of input/ output signals 
1) Inputs INIB/18, DPOL, SOFT, MUTE, OUTl 6/18, SONY /l2S, ADPT, MODEl and MODE2 : 

These input signals are latched by an internal clock corresponding to LRCK. 
2) Outputs LRCKO, BCKO, DA TAL, DA TAR, APT /WS and LE/WS : 

These output signals are latched by an internal clock corresponding to BCKO. 

8. Selection of output format 
An output format for this LSI is selected as shown in the following table: 

4fs 8fs 

SONY mode, SONY mode, 
l2S mode 

SONY mode, SONY mode, 
12S mode 

16-bit output 18-bit output 1 6-bit output 1 8-bit output 

<Control pin> 

ADPT ON/OFF ~ ~ ON ~ ~ 

MODE1 4fs ~ ~ 8fs ~ ~ 

MODE2 4fs+ EMP ~ ~ 8fs ~ ~ 

~/12S SONY ~ 12S SONY ~ 12S 

OUTl6/18 16 18 Invalid 16 18 Invalid 

<Output pin> 

LRCKO 4LRCK ~ ~ 8LRCK ~ 4LRCK 

BCKO 24 24 16 24 24 16 

DATAL/DATA DATAL ~ MIX DATA DATAL ~ Composite DAT A 

DAT AR/S-MUTE DA TAR ~ 5-MUTE DA TAR ~ Composite DAT A 

APT/WS APT ~ ws APT ~ ws 
LE/WS LE ~ ws LE ~ ws 
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Filter Characteristics 
1) 4fs Mode (ADPT = L, MODE1 = MODE2 = H) 

Frequency characteristics 
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2) Sfs Mode (ADPT = MODE1 = MODE2 = H) 
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Application Circuit 
1) 4fs 

SONY Mode 

CIC 

DSP .....,A~TA"--~~~~~~. 
LllCIC 

v .. 
VllO 

LRCKO_j 

OATAL::J L1 

DATAR -::::.J.. 111 

c~~RO<;-i 
APT 

DSP 

LRCKO __j 
DATA LI 

(Top View) 
CXD1144BP 

x 
x 

(Top View) 
CXD1144BP 

111 

ws ---,._ __ ___, 
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LRCKO DIA 
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DATAL 

DATAR 
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2) 8fs 
SONY Mode 

DSP 

DSP 

LRCKO 

OATAL 

DATAR 

APT 

-
LRCKO__j 

DATAL 

DATAR 

ws --, 
Ws _J 

(Top View) 
CXD1144BP 

(Top View) 
CXD1144BP 

LI lt1 

LZ 
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SONY, CXD1162P 
Over Sampling Digital Filter LSI 

Description l Package Outline Unit: mm 

The CXD1162 P is a digital filter LSI with 

guadrupled sampling rate, developed for compact 
disc player. 

22 pin DIP (plastic) 

Features 
• 83 taps and 21 taps filters linked through 

cascade connections provide a guadrupled 
sampling digital filter. 

• Built-in filters for 2 channels correspond to L 
and R. 

• A varity of functions, including soft muting. 
• 83rd and 21st order filters have 2 modes of 

filter coefficients each, that enable the 
selection of the filter characteristics most 
suitable for usage. 

Function 
• Built-in filters for 2 channels 
• Filtering with a quadrupled sampling rate 
• 2-stage FIR filters interconnected in cascade 

(83 taps+21 taps) 
• Soft-muting function 

• Independent linear interpolation for either Lor 
R, up to 8 words . 

• 2 modes of coefficients provided for both 83 
taps and 21 taps (See the Filter Characteristics) 

• Input/Output format 
Input: 2's complement MSB first (serial) 
Output: 2's complement MSB first (serial) 

Structure 
Silicon gate CMOS IC 

~ 
~ 

1 I 111_ 
~±0.25 

0.4 5•g..< 

1524•0.15 

Absolute Maximum Ratings (Ta=-20 to +75°C) 
• Supply voltage Voo -0.5 to +6.5 
• Input voltage V1 -0.5 to Voo+0.5 
• Allowable power dissipation Po 550 
• Storage temperature Tstg -55 to+150 

Recommended Operating Conditions 
• Supply voltage Voo 4.5 to 5.5 
• Operating temperature Topr -20 to + 75 

• OSC frequency fx 10 to 20 
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Block Diagram 

ROM 2 

ROM 1 

SOFT 

• 
• .., .., .., 
< 

:J 

::IE 

::IE 
< 
a: 

"' 
0 

a 

• • 
I- • C!J 

::IE 
0 
a: 

1-

z 
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Pin Configuration and Description (Top View) 

22 21 20 19 18 17 16 15 14 13 12 

2 3 4 5 6 7 8 9 10 11 

No. Symbol 1/0 Description 

1 LRO 0 LRCK output (4fs) 

2 APTR 0 Aperture clock for R aperture 

3 Di 0 BCK output (4fs) 

4 D2 0 DATA output (4fs) 

5 D3 0 WCK output 

6 Voo - Positive supply (+5V) 

7 LRCK I LRCK input 

8 DATA I 16 bit 2 serial data input 2'scomplement 

9 BCK I BCK input 

10 C2PO I Error flag input 

11 INIT I Power on reset input. Active at " L" 

12 Vss - Negative supply (OV) 

13 DPOL I Reveses input data polarity 

14 ROM1 I ROM switching for83rd order(See the Filter Characteristics) 

15 ROM2 I ROM switching for 21st order (See the Filter Characteristics) 

16 Voo - Positive supply (+5V) 

17 SCK 0 System clock output for external IC (384fs) 

18 XOUT 0 Output of crystal oscillation cirucit (384fs) 

19 XIN I Input of crystal oscillation circuit (384fs) 

20 Vss I Negative supply (OV) 

21 SOFT I Soft muting ON/OFF switch. On at "H" level 

22 MUTE I "H" level 
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Electrical Characteristics 
DC characteristics 

No. Item 

19 XIN Input leak current 

"H" input voltage 

"L" input voltage 
All inputs 

Input leak current 

Input capacity 

1 LRO "H" output voltage 
2 APTR 4 01 
4 02 5 03 "L" output voltage 

17 SCK 
"H" output voltage 

"L" output voltage 

Current consumption 

AC characteristics 

Item Symbol 

Oscillati~g frequency fx t 

Input BCK frequency fBCK 

Input BCK pulse width twlB 

Input data set-up time ti OS 

Input data hold time ti DH 

Input LRCK set-up time tlLRS 

Input LRCK hold time tlLRH 

Output BCK pulse width twOB 

SONY@ 

Voo=4.5 to 5.5V, Ta=-20 to +75°C 

Symbol Condition Min. Typ. Max. Unit 

lu V1=Voo/OV - - ±20 µA 

VIH - 0.76Voo - -
v 

VIL - - - 0.24Voo 

lu V1=Voo/OV - - ±5 µA 

CIN - - 4 6 PF 

VoH lo=-4 mA Voo-0.5 - -
v 

VOL lo=4 mA - - 0.4 

VOH lo=-5 mA Voo-1.0 - -
v 

VOL lo=5 mA - - 1.0 

loo 
Unload V1=Voo/OV - - 40 mA 
fx=16.93 MHz 

Voo=4.5 to 5.5V, Ta=-20 to + 75°C 

Condition Min. Typ. Max. Unit 

- 16.9344 20.0 MHz 

- - 3.5 MHz 

100 - - ns 

20 - - ns 

20 - - ns 

50 - - ns 

50 - - ns 

45 - - ns 

Output data set-up time 
fxT=16.9344 MHz 

30 taos - - ns 
CL=50 pF 

Output data hold time tODH 40 - - ns 

AC characteristics 

BCK 

DATA 
C2PO 

LACK 

o, 
(BCK') twos 

OS 

02 
(DATA') 

LACK' 
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Description of Functions 
1 . Soft muting 

Mutes or de-mutes output data within approximately 46 mS (2048/fs). 

OUTPUT-~11111111111111111111111111~----
MUTE 

Fig. 1 

2. Muting 
When MUTE goes high or INIT goes low. the output is muted. 

3. Data polarity 
Allows switching between inversion and non-inversion of output data. 

SONY@ 

When DPOL level is "H", the output data is inversed with respect to the input data. 

4. Interpolation 
Error in an input data block consisting of up to eight consecutive data units can be linearly 

interpolated by two correct data units, namely, the one preceding the erroneous block and the other 
following it (This is done separately for Land R.). For errors of more than eight consecutive input 
data units, only the last eight data are linearly corrected, and all preceding data units are 

maintained without correction. 

C2PO----' 

(Error flag) 

Preceding value 
holding 

0: Data when C2PO•"L" 

e : Data after interpolation 
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5. Input and output 
1) Input 

The changeover point of MSB first serial data (fs) of 2's complement represents the switching 
of LRCK of this data string, only the data of the last 16-bit clock ( BCK) are valid. 
When INIT="L" (resetting), the input data are invalid and the input is equivalent to ALL "O''. 

2) Output 
MSB first serial data (4fs) of 2' s complement clock pulses such as LRO and BCK are output only 
when resetting is canceled (INIT="H") and MUTE="L". Otherwise, muting remains effective. 

Filter Characteristics 

CXD1162P 

OUT 
INPUT 

1st filter 
PUT Analog 

I--
2nd filter 

DIA Analog filter t--t--
fs 

83 taps 
2fs 21 taps 

4fs 

output 

Input spectrum 

O fs 2fs 3fs 4fs 

Characteristics of 1st filter 

L%~~• 
0 fs 2fs 3fs 4fs 

Characteristics of 2nd filter 

0 fs 2fs 3fs 4fs 

Characteristics of analog filter 

0 ,. 2fs 3fs 4fs 
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1/0 Timing Chart 

I 
C2PO 

INPUT DATA 
BCK 

L LACK 

l 

... 2.1MHZ 

r------

LRO L R L ~176-4KHZ 

LRO 176.4KHZ 

APTR 

OUTPUT 
D1 (BCK) A<S.4MHZ 

I D2 (DATA) 

DJ (WCK) ----- --~ 352.BKHZ 

(") 
x 
~ 

~ 
"'C 

rn 
0 z 
~ 

---~•i....___ _______________ _ 
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Combined Filter Characteristics (1st filter+2nd filter) 

1) ROM1 ="H" 
Stop band attenuation: 80 dB Min. (over 25.7 kHz) 
Pass band ripple: 0.001 dB Max. 

-10 
____ L ____ L ____ L ___ _ 

iii 
-20 

~ -30 

____ L ____ L ____ L_~--
____ L ___ L ____ L ____ L ___ _ 

II: 
c -40 
0 

~ -50 
a: 

-60 

-70 

____ L ___ L ____ L __ ~_L ___ _ 
____ L ___ L ____ LR0M2 =·H·_L ___ _ 
____ L ___ L ____ L ____ L ___ _ 
____ L ___ L ____ L ____ L~---

-80 
____ L ___ L ____ L ____ L 

-90 

0 20 40 60 80 100 

f (kHz) 

2) ROM1 ="L'' 

Stop band attenuation: 60 dB Min. (24.1 kHz): 65 dB Min. 
Pass band ripple: 0.004 dB Max. 

iii 
~ 
II: 
c 
0 
~ 
Q) 

a: 

10 

10 

-20 

-30 

-40 

-50 

-60 

-70 

-80 

-90 

0 

____ L 
____ L 
____ L 
____ L 
____ L 

20 

____ L ____ L ____ L ___ _ 
____ L ____ L ____ L ___ _ 

___ I _____ L ____ L ___ _ 
___ L ____ L ____ L ___ _ 
___ L ____ ~oM2=~_L ___ _ 
___ L ____ L ____ L ___ _ 
___ L ____ L ___ ~L ___ _ 

___ L ____ L 

40 60 80 100 

f (kHz) 
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Filter Characteristics-1 
1st Filter+(83 taps ROMl ="H") 

to 

0 

-to 

-20 

iii -30 
~ 
Sl -40 c 
0 

i -~ 
a: 

-60 

-70 

-80 

-90 

O. OO• 

o. 000 

-o. 004 

-o. 008 

iii -o. 012 
~ 
Sl -o. 016 
c 
0 
Q- -o. 020 
Q) 

a: -o. 024 

-o. 028 

-o. 032 

-o. 036 

I I I 
_____ L _____ J_ _ ___ L _____ J _____ _ 

I I I I 
-----r-----~- ----r-----~------_____ L _____ J__ _ __ L _____ J _____ _ 

I I I I 
-----r-----~-- ---r-----~------_____ L _____ J__ _ __ L _____ J _____ _ 

I I I I 
-----r-----~-- ---r-----~------_____ L _____ J__ __L _____ J _____ _ 

I I I I 
-----r-----~--- --r----- ------

0 to 20 30 40 

f (kHz) 

Filter frequency characteristics 

I I I 
_____ L _____ J ______ L _____ J _____ _ 

I I I I 
i---..-..-~:.._--=-=-+--==----....... =-----~ ------

_____ L _____ J ______ L____ J _____ _ 
I I I I 

-----r-----~------r---- ~------
_____ L _____ J ______ L____ J~-----

1 I I I 
-----r-----~------r---- ~------_____ L _____ J ______ L____ J _____ _ 

I I I I 
-----r-----~------r---- ~------

0 10 15 20 25 

f (kHz) 

Pass band ripple characteristics 
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Filter Characteristics-2 
1st Filter (83 taps ROM1 ="L") 

10 

0 

-10 
_____ L _____ ~_ _ ___ L _____ ~-----

1 I I I 
-20 -----r-----~- ----r-----~-----

CD -30 
~ 

_____ L _____ ~-- ___ L _____ ~-----
1 I I I 

~ -40 
c: -----r-----~-- ---r-----~-----
0 

i -so 
a: 

_____ L _____ ~-- ___ L _____ ~-----
1 I I I 

-so -----r-----~-- ---r-----~-----
-70 _____ L _____ ~------~~~,~~-~ 

I I I 
-80 -----r-- - - - ~ - - - ... w-.......... J-4-+ ....... ~ .. -tf- ...... ,-4f. .......... ~1-#-11-111.....t 

-90 

10 20 30 40 so 

f (kHz) 

Filter frequency characteristics 

o. 004 

o. 000 

-o. 004 _____ L _____ ~------L-----~-----
1 I I I 

-o. 008 -----r-----~------r-----~-----
CD -o. 012 
~ 
~ -o. 016 c: 
0 

_____ L _____ ~------L-----~-----
I I I I 

-----r-----~------ ----- -----
~ -o. 020 GI a: 1 

-o. 024 -----r-----~------r----- -----
-o. 028 

_____ L _____ ~ ______ L_____ _ ___ _ 
I I I 

-o. 032 -----r-----~------r----- -----
-o. 036 

5 10 15 20 25 

f (kHz) 

Pass band ripple characteristics 
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Filter Characteristics-3 
2nd filter (21 taps, ROM2="H") 
• Pass band flat (without frequency characteristics compensation) 

10 

0 

-10 
_____ L_____ _ ___ L _____ J _____ _ 

I I I I 
iii 

-20 

:8. -30 
~ c 
0 -40 a 
Q) 

a: -!SO 

-----r-----~--- --r-----~------_____ L _____ J_____ L _____ J _____ _ 
I I I I 

-----r-----~------ -----~------_____ L _____ J______ _ ____ J _____ _ 
I I I I 

-60 -----r-----~------r ----~------

-70 
_____ L _____ J ______ L ____ J _____ _ 

I I I I 
-80 -----r-----~------r ----~--

-90 

0 20 40 60 80 100 

f (kHz) 

Filter frequency characteristics 

-o. 200 ....-----1------1-----,------, ----....... 
-o. 204 -----r-----~----~-r-----~------_____ L _____ J ______ L _____ J _____ _ 

I I I I 
-o. 208 

-o. 212 -----r-----~------r-----~------

~ -o. 216 -----t-------1------t-------t------
~ -o. 220 t-----jr-----+-----=;;.4;:::====-t::: i -o. 224 _____ L _____ J _____ _:_L _____ J__ _ __ 
a: I I I I 

-o. 228 -----r-----~------r-----~--- --_____ L _____ J ______ L _____ J ___ _ 
I I I I 

-o. 232 

-o. 236 -----r-----~------r-----~----
-o. 240 '-------11.--____ ..._ ____ -'-------'------L.......I 

0 10 15 20 25 

f (kHz) 

Pass band ripple . characteristics 
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Filter Characteristics-4 
2nd filter (21 taps, ROM2="L'') 

• Pass band frequency characteristics (compensation of aperture effect and analog 3rd order Bessel 
filter characteristics) 

tO 
I I 

0 

-to 
_____ L _____ J__ __L _____ J _____ _ 

I I I I 
-20 

iii 
:!:!. -30 
5l 

-----r-----~---- -r-----~------_____ L _____ J_____ L _____ J _____ _ 
I I I 

c: -40 0 a-
Q) 

-50 a: 

-----r-----~------. -----~------_____ L _____ J ______ L ____ J _____ _ 
I I I I 

-60 -----r-----~------r ----~------

-70 
_____ L _____ J ______ L ___ J _____ _ 

I I I I 
-eo -----r-----~------r- --~------

-90 

0 20 40 60 80 too 

t (kHz) 

Filter frequency characteristics 
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I I I I 

-2. 192 -----r-----~------r-----~------
iii -2. 196 
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5l -2. 200 c: 
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1 -- ,----- I I 

-----r-----~------r-----~- ----_____ L _____ J ______ L _____ J__ _ __ 
I I I I 

-2. 208 -----r-----~------r-----~--- --
-2. 212 

_____ L _____ J ______ L _____ J___ __ 
I I I I 

-2. 216 -----r-----~------r-----~----
-2. 220 

0 5 10 15 20 25 

f (kHz) 

Pass band ripple characteristics 
(Excluding frequency characteristics compensation) 
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SONY, CXD12445 
Over Sampling Digital Filter LSI 

Description 
CXD1244S is a digital filter LSI with 4-times/8-times 

over sampling rate, developed for compact disc player. 

Features 
• Built-in 4-times/8-times sampling digital filter for 2 

channels. 
• Ripple within 0.00001 dB 
• Attenuation within -1 OOdB(24.1 k ). 
• Noise shaping, Attenuator 
• Soft muting, de-emphasis and a wide variety of built-in 

functions. 

Application 
Compact disc player 

Structure 
Silicon gate CMOS IC 

Absolute Maximum Ratings (Ta:25°C) 
• Supply voltage Voo -0.5 to +6.5 
• Input voltage V1 -0.5 to Voo +0.5 
• Storage temperature Tstg -55 to +150 
• Allowable power dissipation Po 500 

Recommended Operating Conditions 
• Supply voltage Voo 4.75 to 5.25 
• Operating temperature Topr -10 to +60 

Package Outline 

40 pin SDIP (Plastic) 

35.3111AX 

v 
v 

oc 
mW (Ta=60°C} 

v 
oc 

• OSC frequency fx 12.0 to 18.5 MHz 
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Block Diagram 

Pin Configuration (Top View) 

GNO TESTS 

TEST1 TEST7 

ATT TEST6 

SHIFT TEST5 

LATCH EMP 

SOFT NS 

INIT APT/WS 

N.C. BCKO 

XIN OATAL 

Voo GNO 

VDD GNO 

BCK DA TAR 

DATA LRCKO 

LRCK LE/WS 

OPOL OUTi6118 

INAF OFST 

LFS OPOL 

SONY/II s MUTE 

N.C. TEST4 

TEST2 TEST3 
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Pin Description 

No. Symbol 1/0 Description 

1 GND -
2 TEST1 I Test pin (Normally fixed to "L" level) 

3 ATT I Attenuate data input 

4 SHIFT I Attenuate data shift clock input 

5 LATCH I Attenuate data latch clock input 

6 SOFT I Soft muting ON/OFF active at "H". 

7 INIT I Synchronous again with the rising edge of this signal. 

8 NC 

9 XIN I Master CLK input (f=384 Fs) 

10, 11 Voo - Supply ( +5V) 

12 BCK I BCK input 

13 DATA I Serial data input (2's complement) 

14 LRCK I LRCK input 

15 DPOL I Output data polarity "L": non inversion "H": inversion. 

16 INAF 0 When 1/0 sync is missed "H" is output. 

17 LFS I 4Fs mode ON/OFF available at "H" only during l2S. 

18 SONY/12S I Output format specified at "L": Sony, at "H": 12S 

19 NC I 

20 to 22 TEST 2 to 4 I Test pin (Normally fixed to 'L' level) 

23 MUTE I Turns output to 0 or offset value. Active at 'H'. 

24 DPOL I Offset polarity 'L': (-) 'H': (+) 

25 OFST I Offset ON/OFF Active at 'H' 

26 OUT16/18 I Output data word length specified at 'L': 16 bit at 'H': 18 bit 

27 LE/WS 0 LE output (Sony format)/WS output (128 format) 

28 LRCKO 0 LRCKO output 

29 DA TAR 0 Reh serial data output (2's complement) 

30,31 GND -
32 DATAL 0 Leh serial data output (2's complement) 

33 BCKO 0 BCKO output 

34 APT/WS 0 APT output (Sony format)/WS output (12S format) 

35 NS I Noise shaping ON/OFF Active at 'H' 

36 EMP I Deemphasis ON/OFF Active at 'H' 

37 to 40 TEST 5 to 8 I Test pin (Normally fixed to 'L' level) 
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Electrical Characteristics 
DC characteristics 

Item 

'H' input voltage (Except Shift, 

'H' input voltage (Shift, Latch) 

'L' input voltage (Except Shift, 

'L' input voltage (Shift, Latch) 

Input leak voltage 

'H' output voltage 

'L' output voltage 

AC characteristics 

Item 

OSC frequency 

Input BCK frequency 

Input BCK pulse width 

Input data set up time 

Input data hold time 

Input LACK set up time 

Input LACK hold time 

Output BCK pulse width 

Output data set up time 

Output data hold time 

Output BCK pulse width 

Output data set up time 

Output data hold time 

Output BCK pulse width 

Output data set up time 

Output data hold time 

Output BCK pulse width 

Output data set up time 

Output data hold time 

Output signal Rise/Fall time 

Symbol Conditions 

Latch) V1H -

Latch) VIL -

lu -
VoH lo=-2mA 

Vol lo= 2mA 

Symbol Conditions 

Fx 

Fscx 

twlS Defined at Duty 

t1os 

ti DH 

tlLRS 

tlLRH 

twos Fx=16.9MHz 

toos Sony output mode 
8Fs. BCK24 

tODH CL=50pF 

twos Fx=16.9MHz 

toos 12S output mode 
8Fs. 

tODH CL=50pF 

twos Fx=18.5MHz 

toos Sony output mode 
8Fs. BCK24 

tODH CL=50~ 

twos Fx=16.9MHz 

toos 12S output mode 
8Fs. 

tODH CL=50~ 

tR, tF CL=50pF 

Note) Duty defined at 1/2 VDD, see the Timing Chart. 
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Min. Typ. Max. Unit 

0.76 Voo v 

0.24 Voo v 

±5 µA 

Voo-0.5 v 
0.4 v 

Min. Typ. Min. Unit 

12.0 16.9 18.5 MHz 

2.31 MHz 

40* 50 60 O/o 

20 ns 

20 ns 

50 ns 

50 ns 

40 ns 

25 ns 

25 ns 

60 ns 

35 ns 

35 ns 

40 ns 

20 ns 

20 ns 

60 ns 

32 ns 

32 ns 

30 ns 
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Timing Chart 

• Input 

tw11 L --BCK If 
_,. Voa/2 tw1a 

If 

'" 

J 
-. 

- taos hoH 1 
DATA Voo/2 

t1LRH hLRS ...... 

LRCK -~Voo/2 
I\ 

•Output 

BCKO VooxO 
VooxO 

twoa 

-~" 
tR 

-~Voo/2 
,-

• 1 I 1 
twoe 

I: 
toos tooH toos 

DAT AO ~~ Voo/2 
J 

LACKO Voo/2 

I 
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tw1SF 

SHIFT 
Voo/2 

tw1SF 

ATT 

.. 
LATCH 

Item Symbol Conditions Min. Typ. Max. Unit 

Shift pulse width TWISF 600 ns 

A TT set up time T1AS 300 ns 

A TT hold time TIAH 600 ns 

Latch pulse width TWILA 400 ns 

Latch set up time TILAS 500 ns 

Schmitt input characteristics (SHIFT, LATCH) 

Min. Typ. Max. Unit 

Vr+ 0.54xVoo 3.0 0.76xVoo v 
Vr- 0.24xVoo 2.0 0.43xVoo v 

HYST 0.52 1.0 -- v 
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Functions 
Conceptual block diagram 
An outline block diagram of this LSI is shown below. 

OPOL NS 

r- - - - -,- - - - - ;- - - - - - T - - - - - - 1 

IN FIRl 

1. Noise shaping 

I I 
I 
I 

EMP 

FIR2 

SOFT ATT 

FIR3 

CX01244S 

OFST 

OUT 

LFS 

For respective outputs FIR 1 to 3, llR, SOFT/ATT figures are usually rounded off. However, by 
turning NS to "H" noise shaping can be applied. 
NS register is cleared when INIT is at "L" or NS at "L". 

2. Soft muting 
By turning SOFT to "H"/"L", data can be smoothly muted or demuted. 

Output amplitude 

1.0 ..,_ __ _ 

LJ O"------....:-------......:iri-----~~~---f-1 ---------1;--------------• t 
1.. .... 

T I T I 
I 

i------------,ss,,__-.... 1 
SOFT----- . 

T•256/FS <S> 

3. Digital attenuator 
Can attenuate output data by means of transfer data from an external microcomputer. 
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1) Command and Audio output 
Attenuate data is in 12 bit and can be set in 1024 steps. 
The relationship between command and output is shown in the chart below. 

Attenuate data Audio output 
400 (H) 0 dB 

3FF (H) -0.0085 dB 
3Ff (H) -0.017 dB 

001 (H) -60.206 dB 

000 (H) -00 

The attenuate value from 001 (H) to 3FF (H) can be obtained through the following formula. 

[ 
Input data l 

A TT =201og dB 
1024 

Example: Attenuate data for 3FA (H) 

[ 
1018 

ATT=201og ----
1024 

l dB=-0.051 dB 

2) Attenuator1 operation 
Suppose that there are pieces of attenuator data A TT1 , A TT2 and A TT3 and that 
A TT1 >A TT3> A TT2 and that the place of attenuator data A TT1 is transferred first and A TT2 
transferred next. If ATT2 is transferred before. The value of ATT2 is reached (during the state 
of A in Fig.1 ),the attenuation directly approaches the value of A TT2. If A TT3 is transferred 
before the value of ATT2 is reached (during the state of B or C in Fig.1 ), the attenuation is 
carried on from the value at the time (B or C) to approach the value of ATT3. Transition from 
one piece of attenuator data to another is the same as in the case of softmuting. 

1.0COdBl ----.. 

Fig.1 Transition from one attenuator value to another 
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3) Input data timing 
Attenuate function can be activated by means of ATT, Shift and Latch. 
Transfer format is indicated as follows. 

12bit 

ATT 

LSB 11 10 9 8 7 6 5 4 3 

SHIFT 

LATCH 

CXD1244S 

2 MSB 

(1) ATT data is a 12 bit word length and LSB first transfer ATT data is available OOO(H) to 
400(H). 

(2) When Latch is at "L", A TT cannot be transferred. 
(3) With INIT at f, 400 (H) is set as ATT data. 

ATT 

400<HI 

ATT3 

OOOIHl ...... ~~~~~~--~_....~~~~--f'--~~~~~~~~~~~~-. 

t 
POWER ON 

SOFT~~~~~~~~ 

I 

. I 

• The transition from A TT1 to A TT2 takes place in soft muting operation. 
• During attenuate operation SOFT is set to either ON or OFF, it turns back to the original A TT data. 
• When ATT data =400 (H) Noise shaping is not applied regardless of NS ON or OFF. 

When ATT data =400 (H) Noise shaping is applied regardless of NS ON or OFF. 

4. Digital deemphasis 
By turning EMP to "H", deemphasis can be applied by means of llR filter. 
Time constant of de-emphasis are t1=50µs and t2=15µs at fs=44.1kHz. 
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5. Offset 
Offset can be applied to the output data by means of OFST and OPOL. 
Pos/Neg selection of the offset value is possible as indicated in the following chart. 

OFST OPOL OUT 16118 Offset value 

L x L 0000 (H) 
L x H 00000 (H) 
H H L 02AA (H) 
H H H 02AA8 (H) 
H L L FD55 (H) 
H L H FD554 (H) 

6. Muting 
By turning MUTE to "H" or INIT to "L", the output can be muted. Then, the offset value set at 

the offset is output. When INIT is at "L", O data is input to this LSI. 

7. Data polarity 
Inversion and non inversion of the output data can be selected by means of DPOL. 

When DPOL is at "H", non inversion. 
when DPOL is at "L", inversion. 

a. 1/0 synchronizing circuit 
1) Principle 

A window featuring 10 internal system clocks (XIN/2) is set. The sync circuit observes whether 
the rising edge (LRCK f) of LACK that is input, has entered the window or not. When the power 
supply is turned on, should LRCKf be out of the window the sync circuit stops the internal 
processing in timing with the center of the window. Synchronously with the appearance of the next 
LRCKf the processing is started. Through this operation synchronization between the exterior 
system and this LSI is established. 

2) Resynchronization by means of INIT 
Even when LRCKf is inside the window but located close to one of the 2 edges of the 

window, the sync may miss with the mingling of external noise or other Re sync operation. To 
this effect it is necessary to apply resync, without fault, after supply is turned on. ReSync 
operation is executed with the INIT f timing. Sync. circuit is initialized and LACK is located in the 
center of the window. 
Moreover, when the sync falls out of the window, INAF output turns to "H" level. 

3) Non synchronous MUTE 
When INAF is at H, o data is output regardless of offset ON/OFF. 
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9. Output format 
The output format of this LSI can be selected as shown in the chart below. 

~ 
8Fs 4Fs 

SONY 12s 12s 
(Control pin) 
SOJ'JV/12S 'L' 'H' ~ 

LEFS no effect 'L' 'H' 
OUT16/18 At will no effect ~ 

(Output pin) SLACK 4LACK ~ 

LACKO 24BCK ) 16BCK ~ 

BCKO DAT AL Staggered MIX data 
DAT AL DAT AA DATA 'L' 
DAT AA APT ws ~ 

APT/WS 
LE/WS LE ws ~ 

1 o. 1/0 signal latch timing 
1) Input 

DPOL, SOFT, MUTE, OFST, OPOL, INIT, SONY/12S, LFS, OUT16/18, NS, EMP 
The a.bove indicated input signals are latched by means of internal clocks equivalent to LACK. 

2) Output 
LACKO, DATAL, DATAA, APT.WS, LE/WS i 

The above indica!ed output signals are latched by means of internal clocks equivalent to BCKO. 
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Fiiter characteristics (for 4Fs) 
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I SONY CXD2550P 
Over Sampling Digital Filter LSI 

Description Package Outline Unit: mm 
CXD2550P is a digital filter LSI with 4-times/8-

times over sampling rate, developed for compact disc 
player. 

Features 
• Provide a 4-times/8-times sampling digital filter. 
• Filter characteristics 

ripple within 0.05dB 
attenuation below -40dB 

• De-emphasis function 
• Attenuate function (Built-in 1st noise shaping) 
• 1/0 Format 

Input: 2's complement MSB first (serial) 
Output: 2's complement MSB first (serial) 

( 16 bit slot, 18 bit slot selection possible) 

Application 
Compact disc player 

Structure 
Silicon gate CMOS IC 

Block Diagram 

1-----+1 ATIENUATOR 

Coefficient 
ROM 

RAM for 3rd FIR 

RAM for 11th FIR 

P-S 

MPY 
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Absolute Maximun Ratings (Ta= -20 to + 75°C) 
• Supply voltage Voo :-0.5 to +6.5 

Pin Configuration (Top View) 
v 

• Input voltage VI -0.5 to Voo +0.5 
• Storage temperature Tstg -55 to + 150 
• Allowable power dissipation Po 500 

v 
oc 

mW (Ta=75°C} TEST 
1 

8fs/4fs 2 

Recommended Operating Conditions 
• Supply voltage Voo 
• Operating temperature T opr 
• OSC frequency fx 

Pin Description 

No. Symbol 1/0 

1 TEST I 

2 8fs/4fs I 

3 X OUT 0 

4 X IN I 

5 Voo -
6 BCK I 

7 DATA I 

8 LRCK I 

9 INIT I 

10 LATCH I 

11 SHIFT I 

12 ATT I 

13 BCKO 0 

14 Vss (GND} -
15 DAT AR 0 

4.5 to 5.5 
-20 to +75 

10 to 20 

v 
oc 

MHz 
(duty so ±10%) 

Description 

Test pin. For normal usage, fixed to 'L' 

FIR 3 selection, at 'H' 8fs at 'L' 4fs 

Master clock output (f=384fs} 

Master clock input (f=384fs} 

+ Supply (5V} 

BCK input 

Serial data input (2's complement} 

LRCK input 

Resync with the rise of this signal 

Latch CLK input 

Shift CLK input 

Attenuate data input 

BCK output 

- Supply (OV} 

At 4fs: WCK output 
At 8fs: RCH serial data output (2's complement} 

16 DAT AL 0 At 4fs: LCH, RCH Time-shared serial data 
complement} 

At 8fs: LCH serial data output (2's complement} 

17 LACKO 0 LRCK output 

18 SLOT I Output slot selection 
at 'H' 18 bit slot 
at 'L' 16 bit slot 

*Note) TEST, 8fs/4fs, SLOT pins: Pull down 
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Electrical characteristics 
DC characteristics 

No. Item 

All inputs except Input capacitance 4 XIN. 

1, 2, 6, 7, 8, 9, 'H' input voltage 
10, 11, 12, 18 'L' input voltage 

6, 7, 8, 9, 10, Input leak current 1 11, 12 

Pull down resistance 
1, 2, 18 

'L' input leak current 

4 Input leak current 2 

'H' output voltage 
13, 15, 16 ,17 

'L' output voltage 

Consumption current 

AC characteristics 

Item 

Oscillation frequency 

Input BCK frequency 

Input BCK pulse width 

Input data set up time 

Input data hold time 

Input LRCK set up time 

Input LRCK hold time 

Output BCKO pulse width 

Output data set up time 

Output data hold time 

Program input base time 

Latch input pulse width 

Rise time (SHIFT, LATCH) 

Fall time (SHIFT, LATCH) 

Set up time (A TT) 

Hold time (A TT) 

Interval (A TT) 

CXD2550P 

VDD=4.5 to 5.5 V, Ta=-20 to +75°C 

Symbol Condition Min. Typ. Max. Unit 

CIN - 3 5 pF 

VIN 0.76Voo - -
v 

VIL - - 0.24Voo 

l1LK1 V1=Voo/ov -5 - 5 µA 

RPO 7.5 15 30 Kn 

liL Vl=OV - - 5 

liLK2 
µA 

V1=Voo/ov -20 - 20 

VoH lo=-4mA Voo-0.5 - -
v 

VOL lo=4mA - - 0.4 

No load 
loo V1=Voo/ov - - 40 mA 

fx=16.9344MHz 

VDD=4.5 to 5.5 V, Ta=-20 to +75°C 

Symbol Condition Min. Typ. Max. Unit 

fx 10 16.9344 20 
MHz 

fBCK - - 4.0 

twlB 100 - -

t1os 20 - - .. 
ti OH 20 - -

tlLRS 50 - -

tlLRH 50 - -
ns 

twos 8fs 40 - -

toos fx=16.9344MHz 25 - -

tOOH Cl=50pF 25 - -

tPR 250 - -
fx=16.9344MHz 

tWLT 500 - -

tr - - 200 

tf - - 200 

tSET 500 - - ns 

tHOLO 500 - -

ti NT 1000 - -
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Timing Chart 

Audio input 

BCK 

DATA 

LACK 

Audio output 

BCKO 

(
DATAL 

DATA A 

LACKO 

Program input 

ATT 

SHIFT 

LATCH 

ti OS 

MSB 

tsET tHOLD 

CX02550P 

tWIB tw1e 

50% 

llOH 

tlLRS tlLRH 

twos twos 

tOOH 

~SB 

lPR 

90% 

tf tr 
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Functions 
1. Soft muting 

The soft mute function mutes or demutes output data on the basis of a muting time of 1024/fs 
(fs=44.1 kHz on CD). 

2. Digital attenuator 
The data trasferred from an external attenuator may be used to attenuate the output data. The A TI 
data comprises 8 bits. The D7 is the digital de-emphasis control bit, whereas the 06 through DO 
constitute attenuator data. 

1) Command and audio output 
The attenuator data is in 7 bits, allowing selection of 127 different settings. The relation between 
a command and output is shown in the following table. 

Attenuator data Audio output 
Ds to Do 

7F(H) 0 dB 

7E(H) -0.13 dB 
I I 

01(H) -42.144 dB 

00(H) -oo 

An attenuator value between 01 (H) and 7E(H) can be given by the following equation. 

A TI =20 log [ lnp~~:ata J dB 

Example)Suppose that the attenuator data is 7A. 

[ 
122 ] ATI=20 log 
128 

dB=-0.417dB 

3. 110 synchronizing circuit 
1) Theory of operation 

The synchronizing cuircuit opens a window for six internal system clocks, CK2(fx/4) to monitor 
whether the differentiated signal of the rise of LRCK (LRCK f ) that may be input exists in it. If 
the LRCK is out of the window when the power supply is turned on, the synchronizing circuit 
holds the CK2 at the time it is in the center of the window, and lets it start as soon as the next 
LACK f arrives. This operation synchronizes an external system and this IC and lines up the 
phases of serial input data. 

2) Resynchronization by INIT 
If the LRCKf is in the window when the power supply is turned ON, a fluctuation of LRCK 
could cause desynchronization during operation of the IC (particularly when it is either end of the 
window). 
For this reason, resynchronization must always be achieved after the power supply has been 
turned ON. The operation for resynchronization is performed at the time the INIT rises. The 
operation initializes the synchronizing circuit to cause a temporary desynchronization and then 
achieves resynchronization, there by positioning the LRCKf in the center of the window. 
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4. Attenuator operation 
Suppose that there are pieces of attenuator data A TI1, A TI2 and A TI3 and that A TI1 > A TI3> 
A TI2 and that the piece of attenuator data A TI1 is transferred first and A TI2 transferred next. If 
A TI2 is transferred before the value of A TI1 is reached (during the state of A in Fig .1 ) , the 
attenuation directly approaches the value of A TI2. If A TI3 is transferred before the value of A TI2 
is reached (during the state of B or C in Fig.1) ,the attenuation is carried on from the value at the 
time( B or C) to approach the value of A TI3. Transition from one piece of attenuator data to 
another is the same as in the case of soft muting. 

1.0!0dBI----.. 

Fig.1 Transition from one attenuator value to another 

5. Input data timing 

LSB MSB 

ATT 

SHIFT 

LATCH 

Fig.2 Timing of An, SHIFT and LATCH 

1) The A TI data is LSB first. 
2) About the A TI data 

D1: Digital de-emphasis control bit 
H: De-emphasis ON 
L: De-emphasis OFF 
Note that the time constants of emphasis are 't1 =50µs and 't2= 1 Sµs at fs=44.1 kHz 

Do to Ds: Attenuator data 

6. INIT pin 
After INIT f , the counters and registers for the attenuators in the IC are reset to all Os(muted state). 
After INIT f , therefore, a proper value(7F(H) (Full scale) for example) should be trasferred from the 
microcomputer to the A TT pins. 
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l/OTlming 

<Input> 

LRCK 

<4fs mode output> 
DAT AL 
at 16bitslot 

DATA 

CXD2550P 

R 

...--------------- T= 1/fs ---------------

MS8 LS8 

at 18 bit slot IJC'fCl'l.JC"------'-~"W\;Jl;/\:l\:./VJ'~'f'O'\JO"W'\.J'i.J~~----1...:J1:.'l'\:Jl..:.n.;;(\J\;J\;J'\J\;,~w-i;;~~f'\J'i.::J1....--

DATAR 
!WCKO) 

BCKO 

LRCKO 

<8fs mode output> 
DAT AL 
at 16 bit slot 

DAT AR 
at 16 bit slot 

BCKO 

l.RCKO 

R 

i+---------------T=1/4fs---------------.. 

LS8 

...------- T = 1/Bfs ------.. 
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Operation at power ON/OFF 

voo 
ON 

iNTT 
Oont core 

DATA-IN ·o· 

LRO,BCK ~ 
DATA-OUT "o• 

Filter Characteristics 
Quadrupled over sampling mode 

0.400 

0.000 

-0.400 

-0.800 

-1.200 

0.400 

0.000 

-0.400 

-0.800 

-1.200 

Frequency characteristics 1 (Pass band) Frequency characteristics 2(Stop band) 
RESPONSE ld8l RESPONSEldB) 

0.0 

25.0 

0.0 

' l 

-- ---t-----\ 
-25.0 

\ 

-50.0 

5.0 100 15.0 200 
-75.0 

0.0 

FREQUENCY( KHz l 

Octupled over sampling mode 

Filter characteristics 1 (Pass band) 

1111' M 
'\Ill -n if ±iM. JP •in, 

ITT Ji:t\-(' II 
ll;p JP-'i I --. llTtJ T1 

I -rn"lV 17 ITT !all ...1 
5o.O 100.0 150.0 200.0 

FREQUENCYCKHzl 

Filter characteristics 2(Stop band) 
RESPONSE !dB) RESPONSE ldBl 

25.0 

0.0 

I- -25.0 ,.._ --~ 
\ 

o.o 50 10.0 15.0 

Pi 1 ,. -, 
Ill 17 I u 
11111 j 111'1 
1'111[1 ..1 11'.I l'I 

=Fmttz h:;m: j [ii:~ 111...l ll 
] u 

1"1111Tl7 rn1111111 1 ..-...lll..l1...lL.UJ 

-50.0 

20-0 
-75.0 

0.0 400.0 300.0 100.0 200.0 

FREQUENCY< KHzl FREQUENCY( KHz) 
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SONY® CXD2551M/PI 
Over Sampling Digital Filter LSI 

Description 
The CXD2551 M/P is a 4- and 8-times 

oversampling digital filter LSI for a compact disc 
player. 

Features 
• A 4- and 8-times digital filter 
• Filter characteristics 

Ripple: ±0.05 dB or less 
Attenuation: -40 dB or less 

• De-emphasis function 
• Attenuating function (Built-in 1st noise shaper} 
• Digital offset function 
• 110 format 

Input: 2's complement MSB first (serial} 
Output: 2's complement MSB first (serial} 

(16- or 18-bit slot selectable} 

Applications 
Compact disc player 

Structure 
Silicon gate CMOS IC 

Absolute Maximum Ratings (Ta= -20 to +75°C) 
• Supply voltage Voo -0.5 to +6.5 V 
• Input voltage V1 -0.5 to Voo +0.5 V 

CXD2551M 24 pin SOP (Plastic} 

CXD2551 P 18 pin DIP (Plastic} 

• Anowable power dissipation Po 500 mW (Ta= 75°C} 
• Storage temperature Tstg -55 to + 150 °C 

Recommended Operating Conditions 
• Supply voltage Voo 4.5 to 5.5 
• Operating temperature T opr -20 to + 75 
• OSC frequency fx 10 to 20 

v 
oc 

MHz (Duty 50 ±10%) 
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CXD2551M 

Block Diagram 

ATTENATOR 

..J a: 
~ 

~:..: 

" ~ 
uu 

~ =a: 
Q Q 

Q ..J 

Pin Configuration 
TEST SLOT 

8fs/4fs LRCKO 

XouT OAT AL 

XtN DATAR 

(NC) (NCI 

VDD Vss 

(NCI (NCI 

(NCI (NCI 

BCK BCKO 

DATA ATT 

LRCK SHIFT 

INIT LATCH 
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CXD2551P 

Block Diagram 

Pin Configuration 

COEFFICIENT 
ROM 

RAM FOR 
3RDFIR 

RAM FOR 
11TH FIR 

8fs/4fs 

XOUT 

XIN 

Voo 

BCK 

DATA 1 

LRCK 8 

INIT 9 

MPY 

1e SLOT 

11 LRCKO 

16 OATAL 

15 OATAR 

14 Vss lGNDl 

13 BCKO 
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Pin Description 

Pin No. 
Symbol 110 Description 

CXD2551P CXD2551M 

1 I 1 TEST I Test pin. Fixed at 'L' level in normal operation mode. 

2 2 8fs /4fs I To specify FIR 3. 'H': 8fs 'L': 4fs 

3 3 XOUT 0 Master clock output (f = 384fs) 

4 4 XIN I Master clock input (f = 384fs) 

5 6 Voo - Power supply ( +5 V) 

6 9 BCK I BCK input 

7 10 DATA I Serial data input (2's complement) 

8 11 LRCK I LRCK input 

9 12 INIT I Re-synchronized by rising edge of this signal 

10 13 LATCH I Latch clock input 

11 14 SHIFT I Shift clock input 

12 15 ATT I Attenuate data input 

13 16 BCKO 0 BCK output 

14 19 Vss (GND) - Power supply (0 v) 

15 21 DA TAR 0 4fs mode: WCK output 
8fs mode: RCH serial data output (2's complement) 

4fs mode: LCH and RCH time division serial data 
16 22 DAT AL 0 output (2's complement) 

8fs ·mode: LCH serial data output (2's complement) 

17 23 LRCKO 0 LACK output 

18 24 SLOT I To specify output slot. 'H': 18-bit slot 'L': 16-bit slot 

- 5, 7, 8, 
(NC) - No connection 17, 18, 20 

* TEST, 8fs /4fs and SLOT pins: Pull down resistance 
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Electrical Characteristics 
DC characteristics (Voe = 4.5 to 5.5 V, Ta = -20 to +75°C) 

Pin Item Symbol I Condition Min. Typ. 

All inputs 
Input capacitance I CtN -- - I 3 

except XIN 

"H" input voltage VtH -- 0.76 Voe -
Note 1 

"L" input voltage V1L -- - -
Note 2 Input leak current 1 l1LKi I V1 = Voo/ov - -
TEST, Pull down resistance RPO -- 7.5 15 
8fs /4fs, 
SLOT "L" input leak current liL V1 = ov - -
XIN Input leak current 2 llLK2 V1 = Voo/OV - -
BCKO, "H" output voltage VoH lo= -4 mA Voo-0.5 -
DAT AA, 
DAT AL, 
LACKO "L" output voltage VOL lo = 4 mA - -

When no load is 
Consumption current loo placed V1 = Voo/ov - -

fx = 16.9344 MMz 

Note 1) TEST, 8fs /4f$, BCK, DATA, LACK, INIT, LATCH, SHIFT, An, SLOT 
Note 2) BCK, DATA, LACK, INlT, LATCH, SHIFT, An 

AC characteristics (Voo = 4.5 to 5.5 V, Ta = -20 to +75°C) 

Item Symbol Condition Min. Typ. 

Oscillation frequency fx 10 16.9344 
Input BCK frequency fBCK -- - -
Input BCK pulse width tw1e· -- 100 -
Input data set-up time t1os -- 20 -
Input data hold time ti OH -- 20 -
Input LACK set-up time t1LRS -- 50 -
Input LACK hold time ti LAH -- 50 -
Output BCKO pulse width twos 8fs 40 -
Output data set-up time toos fx = 16.9344 MHz 25 -
Output data hold time tooH C1 = 50 pF 25 -
Program input base time tPR 

fx = 16.9344 MHz 
250 -

Latch input pulse width tWLT 500 -
Rise time (SHIFT, LATCH) tr - -

.Fall time (SHIFT, LATCH) tr - -
Set-up time (A TI) ts er -- 500 -
Hold time (A TT) tHOLO 500 -
Interval t1NT 1000 -
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Max. I Unit 

I 5 I pF 

-
I 

v 
0.24 Voe 

±5 µA 

30 kn 

5 

±20 
µA 

-
v 

0.4 

40 mA 

Max. Unit 

20 
MHz 

4.0 

-
-
-
-
-

ns 
-
-
-
-
-

200 
200 
- ns 
-
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Timing Chart 

Audio input 

twle tw1a 

BCK 50% 

t1os tlOH 

DATA 

ttLRS ttLRH 

LACK 

Audio output twos twos 

BCKO 

toos tOOH 

(DATA L 

DATA A 

LACK 0 

Program input 

ATT MSB LSB 

ts er tHOLD 

SHIFT 

tPR tPR ttNT 

90% 90°/o 
LATCH 

tf tr 
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Description of Functions(Description E F and G are different from those for CXD2550P.) 
A. Soft muting ' 

The soft mute function mutes or demutes output data on the basis of a muting time of 1024/fs 
(CD: fs = 44.1 kHz). 

B. Digital attenuator 
Output data can be attenuated by use of data transferred from an external micro computer. The 
A TT data comprises 8 bits. Bit 01 is the digital de-emphasis control bit, whereas bits Os through Do 
constitute attenuator data. 
(1) Command input and audio output 

The attenuator data is in 7 bits, allowing selection of 127 different settings. The relation 
between a command and output is shown in the following table. 

Attenuator data Audio output 
Os to Do 

7F!HI 0 dB 

7E!HI -0.13 dB 
to to 

01(H) -42.144dB 

00(H) -oo 

An attenuator value between 01 <H> and 7E1H> can be calculated by the following equation. 

A TI _ 20 I (Input data )dB 
- cg 128 

Example) Suppose that attenuator data is 7 A. 

ATI = 20 log (~~~)dB= -0.417 dB 

C. 110 synchronizing circuit 
1) Theory of operation 

The synchronizing circuit opens a window for six internal system clocks, CK2 (fx/4), to monitor 
whether the differentiated signal of the rise of LRCK (LRCK f) that may be input exists in it. If 
the LRCK f is out of the window when the power supply is turned on, the synchronizing circuit 
holds the CK2 at the time it is in the center of the window, and lets it start as soon as the 
next LRCK f arrives. This operation synchronizes an external system and this IC, and lines up 
the phases of serial input data. 

2) Re-synchronization by INIT 
If the LRCK f is in the window when the power supply is turned on, a fluctuation of LACK 
could cause de-synchronization during operation of the IC (particularly when it is at either end 
of the window). 
For this reason, re-synchronization must always· be achieved after the power supply has been 
turned on. The operation for re-synchronization is performed at the time the INIT rises. The 
operation initializes the synchronizing circuit to cause a temporary de-synchronization and then 
achieves re-synchronization, thereby positioning the LACK f in the center of the window. 
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D. Attenuator operation 
Suppose that there are three pieces of attenuator data. A IT1 , A IT2 and A IT3 and that their 
relations are A TT1 >A TT3>A TT2. Assume that A IT1 is trar:isferred first, followed by A TT2. 
If ATT2 is transferred before the value of ATT1 is reached (during the state of A in Fig. 1), the 
attenuation directly approaches the value of A TT2. If A TT3 is transferred before the value of A TT2 
is reached (during the state· of S or C in Fig. 1 ), the attenuation is carried on from the value at 
the time (B or C) to approach the value of A IT3. Transition from one piece of attenuator data to 
another is the same as in the case of soft muting. 

Fig. 1 Transition from one attenuator value to another 

E. Input data timing 

LSB MSB 

ATT 

SHIFT 

LATCH 

Fig. 2 Timing of A TT, SHIFT and LATCH 

CD A TT data is configured on the LSB first basis. 
(!) ATT data 

D1 Digital de-emphasis control bit 
H: Emphasis ON 
L: Emphasis OFF 
Note that emphasis time constants are t1 = 50 µs and t2 = 15 µs at fs = 44.1 kHz. 

Do to Os : Attenuator data 

F. About INIT pin is f 
After INIT is f , the counters and registers for the attenuators in the IC are set at 7FcH1. 
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G. Digital offset 
An offset value is added to the digital filter output. The value is 02AA(H) in the 16-bit slot mode 
and 02AA0(H) in the 18-bit slot mode. 
In the muting mode, this offset value triggers muting. 

110 timing 

<INPUT> 

DATA 

BCK 

LRCK 

<4fs mode output> 

DAT AL 
16-bit slot mode 

18-bit slot mode 

DATAR 
(WCKOl 

BCKO 

LRCKO 

<8fs mode output> 

DAT AL 
• 16-bit slot mode 

DAT AR 
16-bit slot mode 

BCKO 

LRCKO 

lJ~:::::::~:::::::~::: 

~~,~~~J-------·~·-~,...,~.,~...,~J...,...,,J~·--,~~,_,,..._ __ __,'-',J~'--'~-,.,.,~J----\J~'--'~-1----~---

------- T = 1/Bfs ------
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SONYs CX02551MIP 

Operation in POWER ON/OFF state 

voo 
o'N 

INIT 

Ootif C'Ore 

DATA-IN ·o· 

LRO,BCK ~ Oont care 

DATA-OUT ·o· 

Filter Characteristics 
Quadrupled oversampling mode 

Frequency Characteristics 1 (Pass band) 

RESPONSE I dBi 

Frequency Characteristics 2 (Stop band) 

RESPONSE I dBi 
25.0 

0.400 

0.000 
0.0 ..L. :::!!. 

·r 
-0.400 -25.0 

...... __ ,..- """--¥ --"'\ 
-o.aoo 

7\. ~ 
or.; -, ] ] 

11111111 "T -. u 
111 ·u I -50.0 

-1.200 

0.0 20.0 5.0 10.0 15.0 

IT • u [][ , -r ll"'lll L! 
,. "Tl llT "I ::I 
:I ""Tiii :I J JI]' :::I -75.0 

0.0 100.0 150.0 200.0 50.0 

FREOUENCYIKHzl FREOUENCYCKHzl 

Octupled oversampling mode 

Frequency Characteristics 1 (Pass band) Frequency Characteristics 2 (Stop band) 

RESPONSE!dBl RESf'ONSE!dBl 
25.0 

0.400 

o.ooo 0.0 

- 0.400 -25.0 
i 

+--- ! - --I ' 
-0.800 

I ..,. ] 

iI -;:;: I -ii 
TI~- I\ .... 

::r 
l..llll..I l'll'III I U!I 

-50.0 

-1.200 '"T'Jlf II llll. 
TT.f -.Ill" 1J -:r,~::r 

0.0 5.0 15.0 20.0 10.0 
Tll I -75.0 

200.0 300.0 400.0 0.0 100.0 
FREOUENCY!KHzl FREOUENCY<KHz I 
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SONYa CXD2551M/P 

Package Outline Unit: mm 

CXD2551M 24 pin SOP (Plastic) 450 mil 

0 -' ,,-,. 
\~ .... ,, 

@ Hole 

6nnnnnn~ 
Q 0.12 

SOP-24P-L 101 

CXD2551 P 18 pin DIP (Plastic) 300 mil--

% 

~I -::lO 
Cl1 
0 in 

~ 
::lO 
v o.s::1:o.1 1 
i.q 
N 

Seating Plane 

DIP-16P-101 
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Evaluation Printed 
Circuit Boards 
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6. Evaluation Printed Circuit Boards 
High Speed Converters 

Type Function 

CX20116 }PCB 8-bit 11 OMSPS ND Evaluation Board 
CXA1066K 

CXA1016P/K 
}PCB 

8-bit .50MSPS/30MSPS ND Evaluation Board 
CXA1056P/K 

CXA 1076AK PCB 8-bit 200MSPS/300MSPS ND Evaluation Board 
CXA 1176AK PCB 

CXA 1096PPCB 8-bit 20MSPS TTL 1/0 ND Evaluation Board 

CXA 1296PPCB 8-bit 20M$PS TTL 1/0 ND Evaluation Board 

CXD1172P/CXA 1106P 6-bit 20MSPS ADC and DAC Evaluation Board 
PCB 

CXD1172AP/CXA 1106P 6-bit 20MSPS ADC and DAC Evaluation Board 
PCB 

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

CXD1175AP/CXA 1106P 8-bit 20MSPS ADC and DAC Evaluation Board 
PCB 

FCX20220A-1/-2 10-bit/9-bit 20MHz Sub-ranging ND Converter 
Evaluation Board 

High Resolution Converters 

Type Function 

CX20018 PCB CX20018 Evaluation Board 

CX20152 PCB CX20152 Evaluation Board 
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CX20116PCB/CXA1066PCB 
8bit, 11 OM Hz A/D Evaluation Board 

CX20116 PCB/CXA 1066PCB is the evaluation printed circuit board for 8 bit high speed A/D converter 
CX20116/CXA 1066K. On this one board, AID, 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. 

r-- -- - --- - ----------------1 
I Full scale -12V I 
I I MINV 

LINV I 
I 
I 
I 
I 

PCB Characteristics 

+12V -12V-5.2V 
Analog 

MINV 

....... ~ co co ,.. co 

.-0 
o.
(\1 <C 
xx 
(.) (.) 

LINV 

~ 
-~ 
.t; 

..J Cl> 

(.) ·= W..J 

8 

8 

GND -5.2V 
Digital 

I 
I Do-D1 

I 
I- -Do-D1 

• Analog Input Band Width 40 MHz (at -3 dB) (including A/D input driver) 
•Analog Input Impedance 75fi 
• Complementary ECL Output 
• Clock Output (Delay Time O - 1 Ons adjustable) 

1. Supply Voltage 

Item Symbol Min Typ Max 

Analog +12V 80 

-12V 80 

-5.2V 250 

Digital -5.2V 460 

2. Analog Input (Vs) 

Item Symbol Min Typ Max 

AC Input Voltage Amplitude• 1 1.1 

Offset Adjustable Range -0.25 0 1 

Input Impedance 75 

• peak to peak 
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Unit 

mA 

mA 

mA 

mA 

Unit 

v 
v 
n 
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3. Convert Input Signal (CONY) 

Item 

Input Voltage* 

Input Impedance 

DC Level 

Pulse Width 

* peak to peak 

4. Control Input (MINV, LINV) 
ECL 1 OK Compatible 

5. Dlgltal Output (Do-D1, 60-61) 

Symbol 

Tew 1 

Tcwo 

ECL 1 OK Compatible, Complementary Output 

8. Clock Output 
ECL 1 OK Compatible, Complementary Output 
Delay Time Adjustable 

7. Timing Chart 

Item Symbol 

Conversion Delay Tdc 

Data Delay Tdd 

Clock Delay Adjustable Range* Tc 

* Adjustable in 1 ns step by taps 

CX20116PCB/CXA1066PCB 

Min Typ Max Unit 

0.6 1.1 v 
50 n 

-3 3 v 
7.5 ns 

2.5 ns 

Min Typ Max Unit 

3.5 ns 

5.5 ns 

0 10 ns 
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CX20116PCB/CXA1066PCB 

8. Output Coding 
.--~~~~~.--~~~~~-.-~~~~~-.-~~~~~""""T'"~~~~~--. 

MINV 
LINV 

ov 

-2V 

0 
0 

111 ... 11 
111 ... 10 

100 ... 00 
011 ... 11 

000 ... 01 
000 ... 00 

0 
1 

100 ... 00 
100 ... 01 

111 ... 11 
000 ... 00 

011 ... 10 
011 ... 11 

9. Adjusting Method of Clock Output Delay Time 

1 
0 

011 ... 11 
011 ... 10 

000 ... 00 
111 ... 11 

100 ... 01 
100 ... 00 

Clock output delay time can be adjusted by jumper wires position on the PCB. 

000 ... 00 
000 ... 01 

011 ... 11 
100 ... 00 

111 ... 10 
111 ... 11 

1 :Viti 
O:V1L 

Tap positions should be changed simultaneously in CLK and CLK, avoiding the effect of waveform 
distortion. 
Delay time in each taps are 1 ns. 

10. Note 
10-1. GND, VEE 

Full Scale (§) VR2 

~ Q2 

Linearity 0-:;~ vR3 
..... _, 

0oa, 
(§) VR1 

Offset 

co 
~ ..
.......... 
co 

Jumper Wires 
r-----r- (Example of Delay Time 4ns) 

A1 81 

A36 836 

Avoiding the noise effect, GND and Vee are separated in the analog and the digital system 
respectively. Take care not to happen potential difference more than 50 mV between the both 
systems. 

10-2. Termination of Digital Output 
Termination resistance of digital output is not mounted on the PCB. To prevent waveform distortions 
by reflection, it is recommended to terminate on a PCB that receives the signal. 
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00 

47,. 

c .. J 

41,.T 
c .. * 

* :AnalogGND 

7#r : Digital GND 

-12V 

: Ceramic Chip capacitor 0.01 µ.F 

* * :2SC2408 or 2N5836 
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47" 1' 

-5.2V{AI 

CXA1066PCB 
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10 1 
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SONY. CXA1056P PCB/CXA1056K PCB 
CXA1016P PCB/CXA1016K PCB 

8 bit, 50 MSPS/30 MSPS A/D Evaluation Board 

Description 
CXA1056P PCB/CXA1056K PCB/CXA1016P PCB/CXA1016K PCB are the evaluation printed circuit boards 

for 8 bit high speed A/D converter CXA1056P/CXA1056K/CXA1016P/CXA1016K. On this one board, A/D 
converter, driver, reference voltage source, latches and ECL line drivers are mounted, and this PCB is designed 
to achieve the best performance of the AID converter. 

r-------------------------.., 
I I Full.scale -12V I 

I I MINV 
I MINV 
I 
I 
I 

Vs I 

I 
I 
I 

CONV I0.01µF 

co co 
Lt> ..... 
00 

<< xx 
00 

cu< 
~o l ;t. t>I Delay 

.s::. 
0 

j 
..J 
0 
w 

..J Q) 

0.5 
W...J 

8 

8 

I 
I 

LINV 

Do-D1 

I 
l--Do-01 

I 
I 

I CLKout 

I t t t ~ 1-1ons ?rl I CLKout LTTT6GNo _________ _:rT_1-_J 
+12V-12V-5.2V GND-5.2V 

PCB Characteristics 
• Analog input band width 

(including AID input driver) 
• Analog input impedance 

Analog 

20 MHz (at -3 dB): CXA 1056P PCB 
1 5 MHz (at -3 dB): CXA 1016P PCB 
750 

• Complementary ECL output 
• Clock output (Delay time O - 1 Ons adjustable) 
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Supply Voltage 
• Analog + 12V 

-12V 
-5.2V 

• Digital -5.2V 

1. Analog Input (Vs) 

Item 

80 (Max.) 
80 (Max.) 

250 (Max.) 
460 (Max.) 

AC Input Voltage Amplitude* 

Min. 

mA 
mA 
mA 
mA 

Offset Adjustable Range -0.25 

Input Impedance 

* peak to peak 

2. Convert Input Signal (CONY) 

Item 

Input Voltage* 

Input Impedance 

DC Level Range 

CXA 1056P PCB 
CXA 1056K PCB 

Pulse Width 

CXA 1016P PCB 
CXA 1 016K PCB 

* peak to peak 

3. Control Input (MINV, LINV), 
ECL 1 OK compatible 

4. Digital Output (Do-D7, Do-07) 

-

Tew 1 

Tcwo 

Tew 1 

TcwO 

ECL 1 OK compatible, complementary output 

5. Clock Output 
ECL 1 OK compatible, complementary output 
Delay time adjustable 

Min. 

0.6 

-

-3 

14.0 

4.5 

22.5 

7.5 
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Typ. 

1 

0 

75 

Typ. 

50 

CXA1056P PCB/CXA1056K PCB 
CXA1016P PCB/CXA1016K PCB 

Max. Unit 

1.1 v 

1 v 

- n 

Max. Unit 

1.0 v 
- n 

3 v 
ns 

ns 

ns 

ns 



6. Timing Chart 

Vs 

CONV 

A/D 

Item 

Conversion Delay 

Data Delay 

CLKout
CLKout ___._ _ _, 

Clock Delay Adjustable Range* 

* Adjustable in 1 ns step by taps 

7. Output Coding 

Vin 

1: V1H 

0: V1L 

MINV 
LINV 

ov 

-2V 

0 
0 

111 ... 11 
111 ... 01 

100 ... 00 
011 ... 11 

000 ... 01 
000 ... 00 

N 

N-1 

CXA1056P PCB/CXA1056K PCB 
CXA1016P PCB/CXA1016K PCB 

N 

___,_....,. r-- -~ r---+--.. r-- -~ 

---+--' '- - - -J ---+--' '-

Symbol Min. Typ. Max. Unit 

Tdc 4.0 ns 

Tdd 5.5 ns 

Tc 1 10 ns 

0 1 1 
1 0 1 

100 ... 00 011 ... 11 000 ... 00 
100 ... 01 011 ... 10 000 ... 01 

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

011 ... 10 100 ... 01 111 ... 10 
011 ... 11 100 ... 00 111 ... 11 
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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. 

CXA1056P PCB/CXA1056K PCB 
CXA1016P PCB/CXA1016K PCB 

Tap positions should be changed simultaneously in CLK and CLK, avoiding the effect of waveform 
distortion.' 
Delay time in each taps are 1 ns. 

Full Scale (§) VR2 

@. 
02 

Linearity (~;1 VRa .... _, 

@VR1 
Offset 

9. Note on Application 

9-1. GND, VEE 

co <O 
lO .... 
00 

<< xx 
00 

Jumper wires 
(Example of delay time 4ns) 

A1/B1 

A36/B36 

Avoiding the noise effect, GND and VEE are separated in the analog and the digital system 
respectively. Take care not to happen potential difference more than 50 mV between the both systems. 

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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CXA1056P/CXA1016P PCB 

CXA1056K PCB/CXA1016K PCB 
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CXA 1056P PCB/CXA 1056K PCB 
CXA1016P PCB/CXA1016K PCB 
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SONY@ CXA1076AK PCB/ 
CXA1176AK PCB 

8-bit 200/300 MSPS ADC Evaluation Board ~~~~~~~ion 
Notice: This specification is subject to change. 

Feature 
CXA 1076AK PCB/CXA 1176AK PCB are the evaluation printed circuit boards for 8-bit ultra fast 

AID converter IC's CXA 1076AK PCB/CXA 1176AK PCB. The board is consisted of an ultra fast 
ADC, input amplifier, voltage reference, clock buffer, timing circuit and ECL buffer for the output 
data. 

The input impedance both for analog and clock input terminals is 50 Q. The output terminals 
provide complementary ECL level having a capability of driving into 50 Q load. 
Complementary ECL clock output is provided for external use. 

The input voltage range is 1 V peak to peak into 50 Q. The input amplifier has a gain of -2X, 
and has a capability to adjust offset voltage to interface to the ADC's input level of 0 to -2 V. 

PCB Characteristics 
• Analog input impedance 50 n 
• Analog input level 1 v (peak to peak ) 
• DC offset voltage range 0 to + 1 v 
• Clock input impedance 50 n 
• Supply voltage 

Analog +15 v 50 mA 
-15 v 100 mA 
-5.2 v 295 mA (CXA 1076AK PCB) 

295 mA (CXA 1176AK PCB) 
Digital -5.2 v 108 mA (CXA 1076AK PCB) 

108 mA (CXA 1176AK PCB) 
-4.5 v 1000 mA 

Block Diagram r---------- ------- ----, 
I 

CONV1FI 
>-<........----------ii ~-----1-,.---<J CLK OUT 

I 50 

I 

Di ,OT 

LINV 

l..-'Q------1---u CLK OUT 

8 
i----r-------<J DATA 

i----r-
8
---·o DATA 

2 
r---i---------<J OVER RANGE 

-1--1--1--r----1--i--i---_J 
+15V -15V -5.2V GND GND -5.2V -4.5V 

Analog Digital 
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SONYe 

Electrical Characteristics 

1 ) Analog Input (Vs) 

Item 

AC peak to peak level 

DC input level 

Input impedance 

2) Clock Input (CONV) 

Input voltage 

DC input level 

Input impedance 

Pulse width 

3) Control input (MINV, LINV) 

Tcw1 

TcwO 

ECL compatible (low with left open) 

Min. 

. 
-0.2 

Min. 

0.3 

-5 

4) Digital output (DATA: Do to D1, Do to D1, OVER RANGE) 
ECL 1 OOK compatible, without pulling down 

5) Clock output (CLKout, CLKout) 
ECL 1 OOK compatible, without pulling down 

6) Timing Chart 

Vs 

-TcwO 

CONV 

ADC 

CXA 1076AK PCB/CXA 1176AK PCB 

Typ. Max. Unit 

1 v 
0 +1 v 
50 0 

Typ. Max. Unit 

0.8 1 v 
0 +5 v 
50 0 

1/2fs 

1/2fs 

CLK I '----1--' '- - - - - -

AOC output ----. r'i---+------i-----._ 
Oi,OR ___ _, l\.-1----1-------+---' 

PCB output ----l--"' 1,.---+------+-----. 

DATA 
OVER RANGE 

Tc 

-, 
CLK out ----- '- - - - - - - - -' '----+---' 
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CXA 1076AK PCB 

Item Symbol Min. Typ. Max. Unit 

Conversion delay 
Tds 0.6 0.8 1.1 ns 

Tdc 4.0 6.0 ns 

Data delay 
Td 2.4 2.7 3.1 ns 

Tdd 3.8 ns 

Clock delay Tc 4.0 ns 

CXA 1176AK PCB 

Item Symbol Min. Typ. Max. Unit 

Conversion delay 
Tds 0.6 0.8 1. 1 ns 

Tdc 4.0 6.0 ns 

Data delay 
Td 2.4 2.7 3.1 ns 

Tdd 3.8 ns 

Clock delay Tc 4.0 ns 

Td1 and Td2 are adjustable: 0 to 2 ns. See paragraph 3 for more detail. 
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SONY® CXA 1076AK PCB/CXA 1176AK PCB 

Adjustment 

1. Input Full Scale Range 
· The input full scale range of the ADC is 0 to - 2V, which is determind by VRT(OV) and VRB( - 2V) 
terminals of the ADC. The voltage reference on the PCB is factory adjusted for - 2V for VRB. 

'Full Scale' trimmer VR3 can be used to adjust VRB by monitering TP1. 
As the input amplifier has a gain of - 2X, the input range at the input port Vs is 1V peak to peak 

for full scale input range. 

2. Input Offset voltage 
'Offset' trimmer VR 1 can be used to adjust input offset voltage. The trimmer is factory adjusted 

to give a - 1 V offset voltage at the ADC' s input terminal with no input voltage applied to the input 
port Vs. 

The input signal of 1 V peak to peak with a DC offset of 0 to + 1 V can be adjusted by VR 1 that 
the input signal falls into ADC's full scale range. 

3. Clock Duty and Data Output Timing (Refer to Timing Chart) 
Convert signal at CONV port is AC coupled and translated into ECL level. A clean sine wave or 

a square wave with 50% duty is recommended as CONV signal. CONV signal is devided into two 
directions: one for CLKout pulse for external use and another for CLK pulse for the ADC. 

CLKout pulse is simply buffered by 1 OOK line receiver and appears at CLKout port of the PCB with 
delay time of Tc from the CONV signal. 

Two delay lines TD 1 and TD 2 have two roles for timing adjustment, clock duty and data output 
timing. TD1 and TD2 can be adjusted by sliding a tab on the top of the delay line. Total delay time 
is 2 ns for both delay lines. Set TD 1 TD2 for normal setup. 

In these setup the clock pulse width tpw1, ADC clock timing Tdc, clock output timing Tc and data 
output timing are stated nominally as follows, 

Tpw1 = Tcw1 + (Td1 -Td2) ns 
Tdc = 4.0 + Td2 ns 
Tc = 4.0 ns 
Tdc + Tdd = 8.0 + Td2 ns 

where Tew 1 is a half of the sampling period 1 /2fs if the CONV signal has the duty of 50%. 
Td1 - Td2 adjusts the clock duty and Td2 adjusts the timing between clock output and data output. 

4. Linearity 
Although the ADC itself has an internal linearity compensation circuit and has the integral and a 

differential linearity of ± 1 /2 LSB, more precise adjustment for the integral linearity can be obtained 
by adjusting 'Linearity' trimmer VR2 (not mounted, use 1 Kn potentiometer). 
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Output Format 
The table shows the output format for the ADC. Be careful that. the PCB has the input amplifier 

with voltage gain of - 2X. 

Vin 

ov 

MINV 0 1 0 

Step ~L_IN_V~~~~~-+~~~-1~~~+-~~~o-,.-~~-+-~~~o~~~-t 
OR MSB LSB OR MSB LSB OR MSB LSB OR MSB LSB 

0 000· ·00 0 100· ·00 .0 011 • 1 1 0 1 1 1 1 1 

0 1 0 0 0 • • 0 0 1 1 0 0 • • C) 0 1 0 1 1 • 1 ·1 1 1 1 1 • 1 1 

1 000 00 •01 1 100 .. •011011• .. 101 111· .. 10 

-1V 127 1 0 1 1 · 1 1 1 1 1 1 • • 1 1 000· •00 
1 1 1 •• 1 1 

1 0 0. • 0 0 

128 1 1 0 0 • • 0 0 1 0 0 0 • • 0 0 0 1 1 • 1 1 

-2V 

254 

255 

1111· .. 101 011 .. ·10 1 100· .. 011 000 00 ·01 

1 111····11 1 011···111100···001 000···00 

1 111···11 1 011···1111<?0···001 000···00 

Component Position and Dimension (not to scale) 

TD2 
~ Al 81 

CONV [~ IC3 

~ 
F100114 

~HJ 
~ TP3 TP4 

Full Scale 

~ 
00 

{-vR3-i \QI! _____ J 

0 Linearity 
TP1 Q 

TP2 ! Go CXA1076 

~ITJ 
Vs 

~ 
VIN 

GBI:J 
Offset 

A36 836 

124 

Unit: mm 
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CXA 1076AK PCB/CXA 1176AK PCB 

Board Layout (not to scale) 

A1 

Component Side 

A36 

Inner Plane 

81 

Soldering Side 

836 
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SONY® 

Pin Configuration CXA 1076AK/CXA 1176AK (Top View) 

AGNO 61 

N N 
0 0 
(;; z 
0 8 

N N 

~ 5 5 
N 
ll'l 

o m 
ll'l <t 

Pin Configuration of IC Socket (Bottom View) 

_L Index Pin 

~ 44 46 48 50 52 54 56 

0 0 0 0 0 0 0 
45 

430 0 0 0 0 0 0 0 
47 49 51 53 55 57 

41 0 Q42 

39 0 Q40 

37 0 Q38 

35 0 036 

33 0 Q34 

31 0 Q32 

290 Q30 
25 23 21 19 17 15 

270 0 0 0 0 0 0 0 
28 

0 0 0 0 0 0 0 

26 24 22 20 18 16 14 
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58 60 

0 0 
62 

0 0 
59 

640 

660 

680 

20 

40 

60 

so 
13 

0 0 
11 

0 0 

12 10 

CXA 1076AK PCB/CXA 1176AK PCB 

43 AGNO 

42 AVEE 

41 

40 VRB 

39 VRBS 

38 AVEE 

37 AVEE 

36 

35 CLK 

34 CLK 

33 MINV 

32 07 

31 07 

3006 

29 D6 

28 OVEE 

27 

Q61 

Q63 

Q65 

067 

01 

0 3 

05 

01 

09 



• °" °' 

Schematic Circuit 

CONV 

? ~1•c1~ 

Vs 

-15V 
lAl 

J AnalogGND 

J. DigitalGND 

R32 
120 

R24 
120 

~~6~ ~~~5 

-5.2V 
lAl 

-5.2V 
<DJ 

-4.5V 

* : Ceramic Chip Capacitor 1 OOnF 
TD 1, TD2 : Delay Line ELMEC VDK2010 
IC2 : Comlinear CLC231 
IC 1 : µPC254D or equivalent 
IC3, IC4, IC5: F100114 
Q1:2SA733(NEC)or2N2907A 

e 
15 
14 

-4.5V · a1 
<Dl C26 .. l. l.C31 : 

47µ J;: ~1p : ~ 

MINV 9 

_.... 28 

110 

t15V ~9 
lAl C29* *CB O 

1µ" '147µ 
u 

-4.5V -15V :;.!; 1 r::g31 
lAl C2 T 1C7 32 

1µ" <:;47µ 

A 

-5.2VIOl 

-~1vC30~ ~7 a33 
A GND 

1)J " ~47.JJ '36 

6 

28 

29 

36 

m 
'0 z 
·\< 

() 
x 
~ 
0 
-.J 

~ 
" ~ 
~ 
() 
x 
~ 
-.J 
0) 
)> 

" ~ 
OJ 



SONY. CXA1096P PCB 
(FCXA1096P) 

8-bit 20M-SPS TTL 1/0 A/D Evaluation Board 

Description 
CXA 1096P PCB is an evaluation printed circuit board for the 8-bit 20 MSPS TTL 1/0 AID con

verter CXA 1096P. A single or dual power supply can used on this board and evaluation for each is 
possible by switching the resistor and jumper wire. 

r----------------1 
I 
I 
I 
I 
I 
I 
I 
I 

Vs I 

I 

Full Scale 

I Offset 

3V 

VRB 

VIN 

a.. 
co 
O> 
0 

<( 
x 
u 

------ I CLKIN 

1------- J MINV 

t-------< J l1NV 

8 i---1----- , Do to 07 

L-----f-}i-~i----t-t 
GNO +12 -12 +5 -5.2 GNO +5V 
(A) V V V V (0) 

Fig. 1 
Features 
• Analog input bandwidth : 8 MHz ( - 3dB) 
• Analog input impedance : 75 0 
• TTL output 
• TTL clock output 

Supply Voltage (Single power supply) 

Item Min. Typ. Max. 

Analog +12V 90 
-12V 90 
+5.0V 90 

Digital +5.0V 12 

Supply Voltage (Dual power supply) 

Item Min. Typ. Max. 

Analog +12V 90 
-12V 90 
-5.2V 100 

Digital 5.0V 12 
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Unit 

mA 
mA 
mA 
mA 

Unit 

mA 
mA 
mA 
mA 

NE89647-HP 



Analog Input [Vs] (Single power supply) 

Item Min. 

AC input voltage 
amplification 
Offset variable 
Input impedance 

Analog Input (Dual power supply) 

Item Min. 

AC input voltage 
amplification 
Offset variable 
Input impedance 

Conversion Input Signal (CONV.) 
TTL level compatible 

Control Input (MINV. LINV.) 
TTL level compatible 

Digital Output (Do to D7) 
TTL level compatible 

Clock Output 
TTL level compatible 

CXA 1096P PCB 

Typ. Max. Unit 

1 v 

0 v 
75 n 

Typ. Max. Unit 

1 v 
0 v 

75 n 
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Timing Chart 

Analog input 

VIN 

CLK 
PCB1N 

CLK 
A/DIN 

Data output 
Do to 07 

Item 

Propagation delay time 

Clock pulse width 

Output data delay 

Output Code Table 

MIN V 
LIN V 

0 or +5V 

-2 or +3V 

1N-1 

:----TDLH 

I 
,.--TDHL 

Symbol 

TPHL 
TPLH 
TPW1 
TPWO 
TDLH 
TDHL 

0 
0 

111 11 

111 10 

100 00 

011 11 

000 00 

N 
11 
1, 

I 
I 

Fig. 2 

Min. Typ. 

10 
9 

30 
10 

25 
26 

0 
1 

100 00 011 
100 01 011 

111 11 000 

000 00 111 

011 11 100 
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N+1 

Max. 

30 
35 

1 
0 

11 

10 

00 
11 

00 

CXA 1096P PCB 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 

1 
1 

000 00 
000 01 

011 11 

100 00 

111 11 

1: VIH VOH 
0: VIL VOL 

I 



CXA1096P PCB 

Description of Operation 
As described earlier, the CXA 1096P can be used either with the + 5V s·ingle power supply or 

the dual power supply ( + 5V or - 5.2V). 
When some resistors and the jumper wires are switched, either of the power supplies can be 

used. The following is a description of how to use the power supplies. 

Single or dual power supply switching jumper wires 

(') 

~ .... ----::- - - --, 
,rr.-'\Mr- N ' ' I 

M ~ .- cncn 0000 

~ ,~~n w @t] l ___ J 
VR1 

<( 

VIN 

@ 

,..-, 

a.. 
co >- 0) 

zo 
0 .... 
(/) <( 

x 
u 

'""@G] 
{ t Linearity 

VR2 ,_/ 
VR3 

Single or dual power supply switching resistors 

Fig. 3 

D Vee 1+5V) 

MINV 
MSB 

LSB 
LINV 
CLKIN 
CLKour 

+12V 

-12V 

A Vee or A VEE 
(+5V or -5.2V) 

For switching the + 5.0V single or the + 5.0V, - 5.2V dual power supply, it is necessary to 
change the four resistors and jumper wires as well as the power supply fed from the edge 
connector. 

1 ) Power supply fed from the edge connector 

Soldered surface (B side) 

Analog power supply connector 
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SONY® CXA1096P PCB 

Supply the + 5.0V for A Vee from the upper connector when using the + 5V single power 
supply. 

Supply the -5.2V for AVEE from the upper connector when using the dual power supply. 

2) Jumper wire 

Switching 
jumper 

? CXA1096P 

Parts surface 
(A side) ~ 

Single power supply ual power supply 

Cross the jumper wires when using the + 5V single power supply, hook the jumper wires in 
parallel when using the dual power supply. 

3) Resistor 
When switching the single power supply and the dual power supply, the four resistors (RS, 

RS'), (R9, R9'), (R12, R12') and (R13, R13') must be changed. 
Before shipment from the factory, resistors are set to the following for the single power 

supply. 
RS = 51 on, R9 = 1 500, R 1 2 = 1 . 3k0, R 13 = 1000 

Change to the following when using the dual power supply. 
RS' = 3600, R9' = 3000, R12' = 220k0, R13' = 1.2k0 

4) Capacitor 
The polarity of a 35V/1 Oµ tantalum capacitor at the lower right of the PCB is reversed when 

the single power supply and the dual power supply are switched. 

Notes on Use 
• The + 5V single power supply is set before shipment from the factory. 
• The logic control input pin is open and kept at the high level. 
• For the single power supply, be sure to cross one of the jumper wires on the back to avoid a short 

circuit. 
• The GND Vee is separated into analog and digital systems to avoid noise interference. For use, 

it is recommended to use the AGND and DGND as well as the AVee and DVee in common, 
respectively, near the power supply to avoid an appreciable voltage differential between the 
two systems. 
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-i 
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CXA 1096P PCB Circuit Diagram (Single Power Supply) 
+12V 

c1ot 47'1 
01 :2SC2408 

or 
2N5836 

Q2:2SA705 
or 

2N2907A 

01 
6V 

-12V 

-12V 

+5V 

I Lineolity I 

+12V 

+sv 

R32 
10K 

Fig. 4 

+5V 

.:-i I 
? 

R33 
10K 

I I 

~ Analog GND 

1" Digital GND 

+.w+. ~ Select Resistor 

CLKIN 

I I 

;: ~KOUT 

I I 
lLSBlDO 

01 

~ 
Ql 
04 

~ 
__ 06 

lMS!!.._Q7 

LINV 

MINV 

+sv-----o 

AGJ rO 
OG 

+12V----o 

-12v----o 

m 
0 
~ 
~ 

(') 

~ 
0 co 
0) 
"'O 

"'O 
(') 
CD 



""" ~ Vo> 

CXA 1096P PCB Circuit Diagram (Dual Power Supply) 

01 :zSC2408 
or 

2N5836 
Q2:2SA705 

or 
2N2907A 

01 
6V 

+12v 

c1o"t 47)ll 
-12V 

-12v 

• 

I Lineolity I 

+12V 

+12V 

+5V 

R32 
10K 

Fig. 5 

+5v 

.::--i 1 
11 

~ 
R33 
lOK 

I I I I 

-5V 

~ Analog GND 

rl, Digital GND 

f.W-t • +f+ Select Resistor 

CLKIN 

~KOUT 

ILSBIOO 

.Q..!. 

2£ 
03 

04 

05 

._06 

!MSBI 07 

LINV 

MINV 

+5v----.o 

A~J ~ 
OG .,/, 

-5V I 0 

+12V 0 

-12V I 0 

I 

UJ 
0 z 
~ 

("") 

~ 
0 
<O 
a> 
"ti 

"ti 
("") 
tD 



CXA 1Q98P PCB Pattern Qiagram 

Siik Diagram 

· , · P•rts · iide 
Fig. 6 

X ·. 

Soldered side 
Fig. 7 

••• •• •• • •• • • • • ••••• 
• • • • • •• •• •• • • • • ••• 

• •••• ••••• • •• • • • • • 

•••••••• . , ...•.... .. :· .. 
• •••• • •• •• • • • • • •• • • • •••••••••••••• • 

• • •• • 
• • • • ..... 

•••••••• 
•••••1\••• .. 1••• ••••••• 

• • • 
• • ••••••••••••••••••••••••• 

fig. 8 
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SONYs CXA1296P PCB 
8-bit 20 MHz TTL 1/0 A/D Evaluation Board < FCXA1296P) 

Description 
CXA1296P PCB is an evaluation printed circuit board for the 8-bit 20MHz TTL 1/0 A/D converter 

CXA1296P. A single or dual power supply can used on this board for the evaluation of characteristics. The 
selection of either supply is possible by switching the resistors and jumper wires. 

r----------------1 
I 
I 
I 
I 
I 
I 
I 
I 

r---------.( J CLKOUT 

Vs I 

I 
I Offset 

VRB 

VIN 

a.. 
ID m 
C\I 

< x 
() 

CLKIN 

-----~ J MINV i------- I LINV 

8 
1---1------l J Do to D1 

L _____ f-H-[-;!----t-t 
GND + 12 - 12 + 5 - 5. 2 
(A) V V V V 

Features 
•Analog input bandwidth: 8 MHz ( - 3d8) 
•Analog input impedance: 750 
•TTL output 
•TTL clock output 
Supply Voltage (Single power supply) 

Item Min. 

Analog + 12V 
-12V 
+ 5.0V 

Digital + 5.0V 

Supply Voltage (Dual power supply) 

Item Min. 
Analog + 12V 

-12V 
- 5.2V 

Digital 5.0V 

Fig.1 

Typ. 

Typ. 
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GND +5V 
(0) 

Max. 

90 
90 
90 
12 

Max. 

90 
90 

100 
12 

Unit. 

mA 
mA 
mA 
mA 

Unit. 

mA 
mA 
mA 
mA 

NE89530-HP 



Analog Input [Vs] (Single power supply) 

Item Min. 

AC input voltage 
amplification 
Offset variable 
Input impedance 

Analog Input (Dual power supply) 

Item Min. 

AC input voltage 
amplification 
Offset variable 
Input impedance 

Conversion Input Signal (CONY.) 
TTL level compatible 

Control Input (MINV. LINV.) 
TTL level compatible 

Timing Chart 
Analog input 

VIN 

CLK 
PC81N 

CLK 
A/DIN 

Data output 
Do to D1 

Item 

Propagation delay time 

Clock pulse width 

Output data delay 

Symbol 

TPHL 
TPLH 
TPWl 
Trwo 
TnLH 
TDHL 

Typ. Max. 

1 

0 
75 

Typ. Max. 

1 

0 
75 

Diaital Output (DO to D7) 
TTL level compatible 

Cl~ck Output 
TTL level compatible 

N-1 N 
"-~-------'ll"-...... --------

ToLH~I 
TDHL----.1 

Fig. 2 

Min. Typ. Max. 

10 
9 

30 
10 

25 30 
26 35 

-2-
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Unit. 

v 

v 
n 

Unit. 

v 

v 
n 

N+1 

Unit. 

ns 
ns 
ns 
ns 
ns 
ns 



SONY® CXA1296P PCB 

Description of Operation 
As described earlier, CXA1296P can be used with either +5V single power supply or dual power supply(+ 

5V or -5.2V). 
Switching resistors and the jumper wires enables the usage of either power supplies. The following is a 

description of how to use the power supplies. 

Jumper wires to switch for single or dual power supply 

(') 

~----~- ----, 
'fr.--"""'-" ~ CD a, co Oo I 
~~~rr.~frr. rr.rr.1 ~~ J11 
Offset : n: @[j L---...1 

VR1 

.... 
c( 

VIN 

@ 
0... 

'° >- °' ZN 
g :;( 

x u 

'""@[£] 
VR2 

.... -, 
I I Linearity ,_/ 

VR3 

Resistors to switch for single or dual power supply 
Fig.3 

D Vee (+5V) 

MINV 
MSB 

LSB 
LINV 
CLKIN 
CLKOUT 

+ 12V 

-12V 

A Vee or A VEE 
(+5V or -5.2Vl 

To switch on +5.0V single or +5.0V, -5.2V dual power supply, it is necessary to change the four resistors 
and jumper wires as well as the power supply fed from the edge connector. 
1) Power supply fed from the edge connector 

Soldered surface (8 side) 

Analog power supply connector 
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SONY~ 

Supply +5.0V for AVee from the upper connector to use the +5V single power supply. 
Supply -5.2V for AVEE from the upper connector to use the dual power supply. 

2) Jumper wires 

---~ Switching 
jumper 

Parts surface 
(A side) ~ 

CXA1296P PCB 

? CXA1296P 

Single power supply Dual power supply 

Cross the Jumper wires to use the +5V single power supply. Hook the jumper wires in parallel to use the dual 
power supply. 
3) Resistors 

To switch single power or dual power supply, the four resistors (R8, R8'), (R9, R9'), (Rl2, R12') and (Rl3, 
Rl 3') must be changed. 

Before shipment from the factory, resistors are set as following for the single power supply. 
R8=5100, R9=1500, R12=1.3kO, R13=1000 

Change to the following to use dual power supply. 
R8'=3600, R9'=3000, R12'=220k0, R13'=1.2k0 

4) Capacitor 
Polarity of the 35V/10µ tantalum capacitor at the lower right of the PCB is reversed to switch single power 

or dual power supply. 

Notes on Use 
• +5V Single power supply is set before shipment from the factory. 
•Logic control input pin is open and kept at high level. 
• For the single power supply, be sure to cross one of the jumper wires on the back to avoid a short circuit. 
• GND Vee is separated into analog and digital systems to avoid noise interference. Common usage of AGND 

and DGND as well as AVee and DVee. respectively, is recommended near the power supply to avoid an 
appreciable voltage difference between the two systems. 

Output Code Table 

MIN v 0 0 1 1 
LIN v 0 1 0 1 

o or +sv 1l1 • •• 11 100 •• • 00 011 ••• 11 000 •• 00 
111 • •• 10 100 •• • 01 011 ••• 10 000. • 01 . . . . . . . . . . . . . . . . . . . 100 • • • 00 111•. •11 000 ••• 00 011. • 11 . 011 • •• 11 000 ••• 00 111•. ·11 100. . • 00 . . . . . . . . . . . 

-2 or +3V 000 • • • 00 011 ••• 11 100 ••• 00 111 • • 11 

1 : VIH VoH 
0 : V1L VoL 
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CXA1296P PCB Circuit Diagram (Single Power Supply) 

01 :2SC2408 
or 

2N5836 
Q2:2SA705 

or 
2N2907A 

01 
6V 

+12V 

c10't. 
471" 

-12V 

-12V 

+5V 

l Lineolity l 

+12V 

+sv 

R32 
lOK 

Fig. 4 

+5V 

R33 
10K 

~ Analog GND 

rl, Digital GND 

+.Wt• +r+ Select Resistor 

74504 

---------------

CLKIN 

CLK OUT 

<LSBIOO 

01 

02 

03 

04 

05 

06 

<MSBI 07 

LINV 

MINV 

+sv----u 

AGJ rO 
OG 

+12v----o 

-12v----o 

lJJ 
0 
2: 
~ 

C') 
x 
~ 
N 

~ 
"V 
"V 
C') 
ID 



.i::.. 
00 
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CXA1296P PCB Circuit Diagram (Dual Power Supply) 

Q1:2SC2408 
or 

2N5836 
Q2:2SA705 

or 
2N2907A 

01 
6V 

+12V 

c10! 
47vi 

-12V 

-12V 

I Lineolity I 

+12V 

+12V 

+5V 

Fig. 5 

R32 
10K 

+5V 

-5V 

R33 
lOK 

~ Analog GND 

.,;, Digital GND 

f..w-+ · +r+ Select Resistor 

74504 

CLKIN 

CLK OUT 

ILSBIOO 

01 

02 

03 

04 

05 

06 

IMSBI 07 

LINV 

MINV 

+5v----o 

AGJ .__: 
OG 1lf 

-5v----o 

+12V----u 

-12v----u 

fJl 
0 
2: 
~ 

0 x 
)> 

~ 
O'I ,, ,, 
0 
aJ 



CXAl 296P PCB Pattern Diagram 

Silk Diagram 

Parts side 
Fig.6 

Fig.8 
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Soldered side 
Fig. 7 

CXA1296P PCB 
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SON'Ye CXD1172P/CXA1106P PCB 

6bit, 20 MSPS ADC and DAC Evaluation Board 

CXDl 172P/CXA1106P PCB is an evaluation PCB for the 6bit high speed low consumption CMOS A/D 
converter CXD1172P and the 8bit high speed bipolar D/A converter CXA1106P. This PCB features a high 
speed low consumption CMOS A/D converter, Analog input Buffer,clock Buffer, latch and high speed bipolar 
D/ A converter designed to fully enhance the A/D and D/ A converters performance. 

BLOCK DIAGRAM 

ANALOG CIRCUIT 
MOUNT PORTION 

VOUT 

B=;-1 
I I 
I I 

I 1 

V IN0--1---' :~:~:~~~~~ t---+:-L--__. 
I 
L---

6 

6 

GNO +5V -5V 

Characteristics 
• Resolution 
• Maximum conversion rate 
•Digital input level 
•Supply voltage 

1. Supply voltaae 

Item 

+5v 
-5V 

2. . Analo& input 
AC input voltage 

Item 

Gain (V10 =lVp-p input) 

offset voltage 

3. Clock input 
TTL compatible 
Pulse width T cw1 

Tcwo 

6bit 
20MHz 
TTL level 
±5.0V 

25ns(min) 
25ns(min) 

Min. 

Min. 

0.5 

0 
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CXD1172P/CXA1106P PCB 

4. Analog output (CXA1106) 

Item Min. Typ. Max. Unit 

Analog output 0.9 1.0 1.1 v 

5. Output Format (CXDl 172) 
The table shows the output format of AD Converter 

Analog input Step digital output code 
voltage MSB LSB 

VRT 0 1 1 1 1 1 1 1 1 

127 1 0 0 0 0 0 0 0 
128 0 1 1 1 1 1 1 1 

V RB 255 0 0 0 0 0 0 0 0 

6. Timing chart 

Analog input 

External Clock 

AD Clock 

AD Output 

: : 
~(AD) 

I I 

Latch Output !---jtoo 

DA Input 
Io' 

ts~th 
: :· 

DA Clock 

DA Output 

Item Symbol Min. Typ. Max. Unit 

Clock High time TPWl 25 ns 

Clock Low time TPwo 25 ns 

Clock Delay Tdc 24 ns 

Data delay AD tPO(AO) 18 30 ns 

Data delay (latch) too 17 ns 

Settling time ts 10 ns 

Hold time th 2 ns I 
Data delay DA tPO(OA) 11 ns 
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List of parts 

I resistance! I transistor I 
Rl SlO Ql 
R2 lSOO Q2 
R3 6BOO Q3 
R4 SlOO Q4 
RS 3900 QS 
R6 2.2k0 
R7 7SO OQ] 
RB 2.2k0 ICl 
R9 SlOO IC2 
RlO SlOO IC3 
Rll 7SO 
VRl 1000 I oscillator I 
VR2 lOkO osc 
VR3 2k0 
VR4 2k0 I inductance I 
VRS SkO Ll 

lca~citancei I others I 
Cl 470µF/6.3V (chemical) connector 
C2 22µF/16V(chemical) SW 
C3 0.lµF 
C4 10µF/16V(tamtalate) 
cs O.OlµF 
C6 0.lµF 
C7 O.OlµF 
CB 0.0lµF 
C9 O.lµF 
ClO O.lµF 
Cll 47 µF/lOV(chemical) 
C12 47µF/10V(chemical) 
Cl3 47 µF/lOV(chemical) 
Cl4 0.lµF 

Method of adjustment 
1. Vgain adjustment (VRl) 

Adjustment of the analog input gain. 

2. Voffset adjustment (VR2) 
Offset adjustment of the analog input 

3. Vref adjustment (VR3, VR4) 

2SC27BS } 
2SC27BS . (Equivalent to 2NS172) 
2SC27BS 
25C27BS } . 
25C27BS (Equivalent to 2N2222A) 

745174 
745174 
74504 

470µH 

BNC071 
AT1D2M3 

Adjustment of the AD converter reference voltage. 

CXD1172P/CXA1106P PCB 

VRB is adjusted at VR3 and VRT at VR4. Reference voltage is given by self bias when PCB is shipped from 
factory. 

4. Adjustment of analog output gain (VR5) 
The full scale voltage of the DA converter output is adjusted. 

Points on PCB pattern layout 
1. Layout so that Digital current does not flow to analog GND (component Q)). (For component CD: See P. 489 

components side) 

2. C6 capacitance (between AV88 and AV00 ) and C14 capacitance (between DV85 and DV00) are important 
factors to enhance CXDl 172 performance. Those capacitances feature good high frequency characteris- I 
tics over O.lµF (ceramic capacitor). Layout them as close to the IC as possible. 
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SONY® CXD1172P/CXA1106P PCB 

3. Analog GND (AV55) and Digital GND (DV55 ) have a common voltage and supply source. ADC'S DV55 

(component®) location as close to the voltage source as possible will give even better results. That is, 
a layout where ADC is close to the voltage source is recommended. (For component®: See P. 489 
components side). 

4. For AV00 PINs (Pins 10, 14) and DV00 PINs (Pins 9, 15) in CXDll 72 adopt a common voltage source 
as for component@. (See paragraph on latch up prevention) (For@ See soldering side) 

5. ADC samples analog signals at the clock falling edge. Accordingly, it is important that clocks fed to ADC 
not be affected by jitter. 

6. Inductance L1 on the circuit chart serves to prevent Digital noise interference to Analog V00 when the 
Analog and Digital systems have a common power supply. 

7. In this PCB, to evaluate ADC and DAC independently, an independent layout has been adopted for the 
Analog GND of ADC and DAC, from the voltage generation source. For the user's actual PCB even a 
common source poses no problems. For CXAl 106, as analog signals are output with the supply voltage 
as reference, care should be exercised not to let noise interfere with the DAC Analog V00• 

Handling precautions 
1. Clock input 

There are 2modes for the PCB clock input. 
1. Through an external signal generator. (external clock) 
2. Using a crystal oscillator, (Internal clock). 

The 2 modes can be selected through a switch on the PCB. 
At shipment an external clock is used. 

2. Peripheral thru·holes 
There is a number of thru·holes at the Analog input, output and LOGIC areas. Those are to be used when 
additional circuits are to be mounted on the PCB circuit. Use when necessary. 

3. The 2 Latch IC's (74Sl 74) on the circuit chart are not absolutely necessary for ADC and DAC evaluation. 
Even if ADC output Data is directly input to DAC input, normal operation is maintained. 

4. Analog input Buffer & Driver block is designed to handle usual Video band signals. Accordingly, for tests 
involving frequencies higher than that, methods shown in the Fig below, are recommended. 

01172 

High frequency input test circuit 
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CXD1172P/CXA1106P PCB 

For latch up prevention 
CXDl 172 is a CMOS IC which requires latch up precautions. Latch up is mainly generated by the lag in the 

voltage rising time of AV00 (Pins 10, 14) and DV00 (Pins 9, 15), when power supply turns ON. 

1. Correct usage 
a. When Ana lo& supply and Digital supply are from different sources. 

OVDD 

AVDO 

+5V +5V 

C6 

AV11 

b. When Analog and Digital supply are from a common source. 
(i) 

OVDO 

Cf4 

AV.1 

(ii) 
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2. An example where latch up easily occurs. 
a. When Analog and Digital supply are from different sources. 

OVDD 

AVDD 

t5V t5V 

C6 

AV11 

b. When Analog and Digital supply are from a common source. 
(i) 

OVDD 

(ii) 

DVoo 

AVoo 

+5V 

AV11 
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Silk Side 

Component Side 

Soldering Side 
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SONY. CXD1172AP/CXA1106P PCB 

6bit, 20 MSPS ADC and DAC Evaluation Board 

CXDl 172AP/CXA1106P PCB is an evaluation PCB for the 6bit high speed low consumption CMOS A/D 
converter CXD1172AP and the 8bit high speed bipolar D/A converter CXA1106P. This PCB features a high 
speed low consumption CMOS A/D converter, Analog input Buffer,clock Buffer, latch and high speed bipolar 
D/ A converter designed to fully enhance the A/D and D/ A converters performance. 

VOUT 
BLOCK DIAGRAM 

ANALOG .CIRQJIT 
MOUNT PORTION 

Characteristics 
• Resolution 
• Maximum conversion rate 
• Digital input level 
• Supply voltage 

1. Supply volta1e 

Item 

+5v 
-5V 

2. Analo1 input 
AC input voltage 

Item 

Gain (V10 =1 Vp-p input) 

offset voltage 

3. Clock input 
TTL compatible 
Pulse width T cw1 

Tcwo 

6bit 
20MHz 
TTL level 
±5.0V 

25ns(min) 
25ns(min) 

Min. 

Min. 

0~5 

0 

6 

t::! a j: 
~f 

~ ~~ 
~ - :::> 
.J ~i 

6 
s 
Q 

CLOCK 

Typ. 

Typ. 
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SONY@ CXD1172AP/CXA1106P PCB 

4. Analog output (CXA1106) 

Item Min. Typ. Max. Unit 

Analog output 0.9 1.0 1.1 v 

5. Output Format (CXD1172A) 
The table shows the output format of AD Converter 

Analog input Step 
digital output code 

voltage MSB LSB 

VRT 0 1 1 1 1 1 1 1 1 

127 1 0 0 0 0 0 0 0 
128 0 1 1 1 1 1 1 1 

V RB 255 0 0 0 0 0 0 0 0 

6. Timing chart 

Analog input 

External Clock 

AD Clock 
: : 

AD Output 

~(AD) 

Latch Output 
DA Input 

ts;..+, th 
: :· 

DA Clock 

DA Output 

Item Symbol Min. Typ. Max. Unit 

Clock High time Tpw1 25 ns 

Clock Low time Tpwo 25 ns 

Clock Delay Tdc 24 ns 

Data delay AD tPO(AO) 18 30 ns 

Data delay (latch) too 17 ns 

Settling time ts 10 ns 

Hold time th 2 ns 

Data delay DA tPO(OA) 11 ns 
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SONY@ 

List of parts 

I resista nee I I tra nsistorl 
Rl 510 Ql 
R2 lSOO Q2 
R3 6SOO Q3 
R4 SlOO Q4 
RS 3900 QS 
R6 2.2k0 
R7 7SO [@ 
RS 2.2k0 I Cl 
R9 5100 IC2 
RlO 5100 IC3 
Rll 7SO 
VRl 1000 I oscillator! 
VR2 lOkO osc 
VR3 2k0 
VR4 2k0 I inducta nee I 
VR5 5k0 Ll 

ica~citancel I others I 
Cl 470µF/6.3V (chemical) connector 
C2 22µF/16V(chemical) SW 
C3 0.lµF 
C4 10µF/16V(tamtalate) 
cs O.OlµF 
C6 0.lµF 
C7 0.0lµF 
cs 0.0lµF 
C9 O.lµF 
ClO 0.lµF 
Cll 47 µF/lOV(chemical) 
Cl2 47 µF/lOV(chemical) 
Cl3 47 µF/lOV(chemical) 
Cl4 0.lµF 

Method of adjustment 
1. Vgain adjustment (VRl) 

Adjustment of the analog input gain. 

2. Voffset adjustment (VR2) 
Offset adjustment of the analog input 

3. Vref adjustment (VR3, VR4) 

2SC2785} 
2SC27S5 (Equivalent to 2N51 72) 
2SC27S5 
2SC27S5} . 
25C27S5 (Equivalent to 2N2222A) 

74$174 
74$174 
74$04 

470µH 

BNC071 
AT102M3 

Adjustment of the AD converter reference voltage. 

CXD1172AP/CXA1106P PCB 

VRB is adjusted at VR3 and VRT at VR4. Reference voltage is given by self bias when PCB is shipped from 
factory. 

4. Adjustment of analog output gain (VR5) 
The full scale voltage of the DA converter output is adjusted. 

Points on PCB pattern layout 
1. Layout so that Digital current does not flow to analog GND (component Q)). (For component (j): See P. 497 

components side) 

2. C6 capacitance (between AV55 and AV00 ) and Cl4 capacitance (between DV55 and DVo0 ) are important 
factors to enhance CXDl l 72A performance. Those capacitances feature good high frequency characteris
tics over O.lµF (ceramic capacitor). Layout them as close to the IC as possible. 
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SONY@ CXD1172AP/CXA1106P PCB 

3. Analog GND (AV55 ) and Digital GND (DV55 ) have a common voltage and supply source. ADC'S DV55 

(component®) location as close to the voltage source as possible will give even better results. That is, 
a layout where ADC is close to the voltage source is recommended. (For component®: See P. 497 
components side). 

4. For AV00 PINs (Pins 10, 14) and DV00 PINs (Pins 9, 15) in CXD1172A adopt a common voltage source 
as for component@. (See paragraph on latch up prevention) (For@ See soldering side) 

5. ADC samples analog signals at the clock falling edge. Accordingly, it is important that clocks fed to ADC 
not be affected by jitter. 

6. Inductance L1 on the circuit chart serves to prevent Digital noise interference to Analog V00 when the 
Analog and Digital systems have a common power supply. 

7. In this PCB, to evaluate ADC and DAC independently, an independent layout has been adopted for the 
Analog GND of ADC and DAC, from the voltage generation source. For the user's actual PCB even a 
common source poses no problems. For CXA1106, as analog signals are output with the supply voltage 
as reference, care should be exercised not to let noise interfere with the DAC Analog V00. 

Handling precautions 
1. Clock input 

There are 2modes for the PCB clock input. 
1. Through an external signal generator. (external clock) 
2. Using a crystal oscillator, (Internal clock). 

The 2 modes can be selected through a switch on the PCB. 
At shipment an external clock is used. 

2. Peripheral thru-holes 
There is a number of thru-holes at the Analog input, output and LOGIC areas. Those are to be used when 
additional circuits are to be mounted on the PCB circuit. Use when necessary. 

3. The 2 Latch IC's (74Sl 74) on the circuit chart are not absolutely necessary for ADC and DAC evaluation. 
Even if ADC output Data is directly input to DAC input, normal operation is maintained. 

4. Analog input Buffer & Driver block is designed to handle usual Video band signals. Accordingly, for tests 
involving frequencies higher than that, methods shown in the Fig below, are recommended. 

D1172A 

High frequency input test circuit 
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SONY® CXD1172AP/CXA1106P PCB 

For latch up prevention 
CXDl l 72A is a CMOS IC which requires latch up precautions. Latch up is mainly generated by the lag in 

the voltage rising time of AV00 (Pins 10, 14) and DV00 (Pins 9, 15), when power supply turns ON. 

1. Correct usage 
a. When Analog supply and Digital supply are from different sources. 

DVDD 

AVDD 

+5V +5V 
Ct4 

C6 

AVss 

b. When Analog and Digital supply are from a common source. 
(i) 

OVDD 

AVu 

(ii) 

OVDD 
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SONY@ 

2. An example where latch up easily occurs. 
a. When Analog and Digital supply are from different sources. 

ovoo 

AVoo 

t5V t5V 

C6 

AVu 

b. When Analog and Digital supply are from a common source. 
(i) 

ovoo 

(ii) 

DVoo 

AVoo 

+5V 

AVss 
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SONY@ CXDl l 72AP/CXA1106P PCB 

Silk Side 
Ana1011 

SW 

c::::J 

Component Side 

Soldering Side 
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SON"Y; CXD1175P/CXA1106P PCB 

8bit, 20 MSPS ADC and DAC Evaluation Board 

CXD1175P/CXA1106P PCB is an evaluation PCB for the 8bit high speed low consumption CMOS A/D 
converter CXD1175P and the 8bit high speed bipolar D/A converter CXA1106P. This PCB features a high 
speed low consumption CMOS A/D converter, Analog input Buffer,clock Buffer, latch and high speed bipolar 
D/A converter designed to fully enhance the A/D and D/A converters performance. 

BLOCK DIAGRAM 

ANALOG CIRCUIT 
MOUNT PORTION 

VOUT 

8 

8 

GND +sv -sv 

Characteristics 
• Resolution 
• Maximum conversion rate 
•Digital input level 
•Supply voltage 

1. Supply voltage 

Item 

+5V 

-5V 

2. Analog input 
AC input voltage 

Item 

Gain (V10·=2Vp-p input) 

offset voltage 

3. Clock input 
TTL compatible 
Pulse width T cw1 

Tcwo 

8bit 
20MHz 
TTL level 
±5.0V 

25ns(min) 
25ns(min) 

Min. 

Min. 

0.5 

0 
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SONY@ CXD1175P/CXA1106P PCB 

4. Analog output (CXA1106) 

Item Min. Typ. Max. Unit 

Analog output 0.9 1.0 1.1 v 

5. Output Format (CXDll 75) 
The table shows the output format of AD Converter 

Analog input 
Step digital output code 

voltage MSB LSB 

VRT 0 1 1 1 1 1 1 1 1 

127 1 0 0 0 0 0 0 0 
128 0 1 1 1 1 1 1 1 

V RB 255 0 0 0 0 0 0 0 0 

6. Timing chart 

Analog input 

External Clock 

AD Clock 

AD Output 

~AD) 

Latch Output 
DA Input 

Io' 

ts!-Mth 

DA Clock 

DA Output 

Item Symbol Min. Typ. Max. Unit 

Clock High time Tpw1 25 ns 

Clock Low time Tpwo 25 ns 

Clock Delay Tctc 24 ns 

Data delay AD tPO(AO) 18 30 ns 

Data delay (latch) too 17 ns 

Settling time ts 10 ns 

Hold time th 2 ns 

Data delay DA tPO(OA) 11 ns 
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List of parts 

I resistance I I transistor I 
Rl 510 Ql 
R2 1500 Q2 
R3 6SOO Q3 
R4 SlOO 'l4 
RS 3900 Q5 
R6 2.2k0 
R7 7SO [@ 
RS 2.2k0 I Cl 
R9 5100 IC2 
RlO 5100 IC3 
Rll 7SO 
VRl 1000 I oscillator I 
VR2 lOkO osc 
VR3 2k0 
VR4 2k0 I inductance I 
VRS SkO Ll 

I ca~citance I I others I 
Cl 470µF/6.3V (chemical) connector 
C2 22µF/16V(chemical) SW C3 0.lµF 
C4 10µF/16V(tamtalate) 
cs 0.0lµF 
C6 0.lµF 
C7 O.OlµF 
cs O.OlµF 
C9 0.lµF 
ClO O.lµF 
Cll 47 µF/lOV(chemical) 
C12 47 µF/lOV(chemical) 
C13 47 µF/lOV(chemical) 
Cl4 O.lµF 

Method of adjustment 
1. Vgain adjustment (VRl) 

Adjustment of the analog input gain. 

2. Voffset adjustment (VR2) 
Offset adjustment of the analog input 

3. Vref adjustment (VR3, VR4) 

2SC27SS} 
2SC27S5 (Equivalent to 2N51 72) 
2SC27SS 
2sc27ss } (Equivalent to 2N2222A) 
2SC278S 

745174 
745174 
74504 

470µH 

BNC071 
AT1D2M3 

Adjustment of the AD converter reference voltage. 

CXD1175P/CXA1106P PCB 

VRB is adjusted at VR3 and VRT at VR4. Reference voltage is given by self bias when PCB is shipped from 
factory. 

4. Adjustment of analog output gain (VR5) 
The full scale voltage of the DA converter output is adjusted. 

Points on PCB pattern layout 
1. Layout so that Digital current does not flow to analog GND (component(!)). (For component CD: See P. 505 

components side) 

2. C6 capacitance (between AV55 and AV00) and C14 capacitance (between DV55 and DV00) are important 
factors to enhance CXDl 175 performance. Those capacitances feature good high frequency characteris
tics over O.lµF (ceramic capacitor). Layout them as close to the IC as possible. 

3. Analog GND (AV55) and Digital GND (DV55) have a common voltage and supply source. ADC'S DV55 

(component@) location as close to the voltage source as possible will give even better results. That is, 
a layout where ADC is close to the voltage source is recommended. (For component®: See P. 505 
components side). 
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4. For AV00 PINs (Pins 14, 15, 18) and DV00 PINs (Pins 11, 13) in CXDll 75 adopt a common voltage 
source as for component@. (See paragraph on latch up prevention) (For@ See P. 505 soldering side). 

5. ADC samples analog signals at the clock falling edge. Accordingly, it is important that clocks fed to ADC 
not be affected by jitter. 

6. Inductance l1 on the circuit chart serves to prevent Digital noise interference to Analog V00 when the 
Analog and Digital systems have a common power supply. 

7. In this PCB, to evaluate ADC and DAC independently, an independent layout has been adopted for the 
Analog GND of ADC and DAC, from the voltage generation source. For the user's actual PCB even a 
common source poses no problems. For CXA1106, as analog signals are output with the supply voltage 
as reference, care should be exercised not to let noise interfere with the DAC Analog V00• 

Handling precautions 
1. Reference voltage 

By shorting VRT and VRTs VRs and VRss in CXD1175P a self bias function is available where VRT=2.6V 
and VR 8 =0.6V. At the PCB either self bias or external reference voltage may be selected according to the 
way the jumper wire is connected. At the shipment, the reference voltage is provided by the self bias. Also, 
when reference voltage is to be provided from the exterior, adjust the dynamic range (VRT-VRs) to l.8Vp-p 
or over. 

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

1. Through an external signal generator. (external clock) 
2. Using a crystal oscillator, (Internal clock). 

The 2 modes can be selected through a switch on the PCB. 
At shipment an external clock is used. 

3. Peripheral thru-holes 
There is a number of thru-holes at the Analog input, output and LOGIC areas. Those are to be used when 
additional circuits are to be mounted on the PCB circuit. Use when necessary. 

4. The 2 Latch IC's (74Sl 74) on the circuit chart are not absolutely necessary for ADC and DAC evaluation. 
Even if ADC output Data is directly input to DAC input, normal operation is maintained. 

5. Analog input Buffer & Driver block is designed to handle usual Video band signals. Accordingly, for tests 
involving frequencies higher than that, methods shown in the Fig below, are recommended. 

01175 

High frequency input test circuit 
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CXD1175P/CXA1106P PCB 

For latch up prevention 
CXDl 175 is a CMOS IC which requires latch up precautions. Latch up is mainly generated by the lag in the 

voltage rising time of AVnn (Pins 14, 15, 18) and DVnn (Pins 11, 13), when power supply turns ON. 

1. Correct usage 
a. When Analog supply and Dlaltal supply are from different sources. 

DVDD 

AVDD 

~V +5V 

AV11 

b. When Analog and Digital supply are from a common source. 
(i) 

(ii) 

DVDD 
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2. An example where latch up easily occurs. 
a. When Analog and Digital supply are from different sources. 

OVDD 

AVDD 

+sv +sv 

C& 

Ava 

b. When Analog and Digital supply are from a common source. 
(i) 

DVDD 

(ii) 

DVDD 

AVDD 

+sv 

AV.. 
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CXD1175AP/CXA1106P PCB 

8bit, 20 MSPS ADC and DAC Evaluation Board 

CXD1175AP/CXA1106P PCB is an evaluation PCB for the 8bit high speed low consumption CMOS A/D 
converter CXD1175AP and the 8bit high speed bipolar D/A converter CXA1106P. This PCB features a high 
speed low consumption CMOS A/D converter, Analog input Buffer,clock Buffer, latch and high speed bipolar 
D/A. converter designed to fully enhance the A/D and D/A converters performance. 

BLOCK DIAGRAM 

ANALOG CIRCUIT 
MOUNT PORTION 

VOUT 

8 

8 

GNO +sv -sv 
Characteristics 
• Resolution 
• Maximum conversion rate 
•Digital input level 
•Supply voltage 

1. Supply voltage 

Item 

+5V 

-5V 

2. Analog input 
AC input voltage 

Item 

Gain (V1n=2Vp-p input) 

offset voltage 

3. Clock input 
TTL compatible 
Pulse width Tcw1 

Tcwo 

8bit 
20MHz 
TTL level 
±5.0V 

25ns(min) 
25ns(min) 

Min. 

Min. 

0.5 

0 
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4. Analog output (CXAl 106) 

Item 

Analog output 

5. Output Format (CXD1175A) 

Min. 

0.9 

The table shows the output format of AD Converter 

Analog input 
Step digital output code 

voltage MSB LSB 

VRT 0 1 1 1 1 1 1 1 1 

127 1 0 0 0 0 0 0 0 
128 0 1 1 1 1 1 1 1 

V RB 255 0 0 0 0 0 0 0 0 

6. Timing chart 

Analog input 

External Clock 

AD Clock 

AD Output 
~AD) 

Latch Output 
DA Input 

Io' 

tsr-Hth 

DA Clock 

DA Output 

Item Symbol Min. 

Clock High time TPWl 25 

Clock Low time Tpwo 25 

Clock Delay Tctc 

Data delay AD tPO(AO) 

Data delay (latch) too 

Settling time ts 10 

Hold time th 2 

Data delay DA tPO(OA) 
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List of parts 

I resistance! I transistor I 
Rl 510 Ql 
R2 1500 Q2 
R3 6800 Q3 
R4 5100 Q4 
R5 3900 Q5 
R6 2.2k0 
R7 750 09 
RS 2.2k0 I Cl 
R9 5100 IC2 
RlO 5100 IC3 
Rll 750 
VRl 1000 I oscillator I 
VR2 lOkO osc 
VR3 2k0 
VR4 2k0 I inductance! 
VR5 5k0 Ll 

I ca~citance I I others I 
Cl 470µF/6.3V (chemical) connector 
C2 22µ F /16V (chemica I) SW 
C3 O.lµF 
C4 10µF/16V(tamtalate) 
C5 O.OlµF 
C6 O.lµF 
C7 O.OlµF 
cs 0.0lµF 
C9 O.lµF 
ClO O.lµF 
Cll 47 µF/lOV(chemical) 
C12 47 µF/lOV(chemical) 
C13 47 µF/lOV(chemical) 
C14 O.lµF 

Method of adjustment 
1. Vgain adjustment (VRl) 

Adjustment of the analog input gain. 

2. Voffset adjustment (VR2) 
Offset adjustment of the analog input 

3. Vref adjustment (VR3, VR4) 

2SC27S5 } 
2SC2785 (Equivalent to 2N5172) 
2SC27S5 
2SC27S5 } . 
25C27S5 (Equivalent to 2N2222A) 

745174 
745174 
74504 

470µH 

BNC071 
AT102M3 

Adjustment of the AD converter reference voltage. 

CXD1175AP/CXA1106P PCB 

VRB is adjusted at VR3 and VRT at VR4. Reference voltage is given by self bias when PCB is shipped from 
factory. 

4. Adjustment of analog output gain (VRS) 
The full scale voltage of the DA converter output is adjusted. 

Points on PCB pattern layout 
1. Layout so that Digital current does not flow to analog GND (component(!)). (For component(!): See P. 513 

components side) 

2. C6 capacitance (between AV55 and AV00) and C14 capacitance (between DV55 and DV00) are important 
factors to enhance CXD1175A performance. Those capacitances feature good high frequency characteris
tics over O.lµF (ceramic capacitor). Layout them as close to the IC as possible. 

3. Analog GND (AV55) and Digital GND (DV55) have a common voltage and supply source. ADC'S DV55 

(component®) location as close to the voltage source as possible will give even better results. That is, 
a layout where ADC is close to the voltage source is recommended. (For component®: See P. 513 
components side). 
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4. For AV00 PINs (Pins 14, 15, 18) and DV00 PINs (Pins 11, 13) in CXD1175A adopt a common voltage 
source as for component@. (See paragraph on latch up prevention) (For@ See P. 513 soldering side). 

5. ADC samples analog signals at the clock falling edge. Accordingly, it is important that clocks fed to ADC 
not be affected by jitter. 

6. Inductance L1 on the circuit chart serves to prevent Digital noise interference to Analog V00 when the 
Analog and Digital systems have a common power supply. 

7. In this PCB, to evaluate ADC and DAC independently, an independent layout has been adopted for the 
Analog GND of ADC and DAC, from the voltage generation source. For the user's actual PCB even a 
common source poses no problems. For CXA1106, as analog signals are output with the supply voltage 
as reference, care should be exercised not to let noise interfere with the DAC Analog V00• 

Handling precautions 
1. Reference voltage 

By shorting VRT and VRTs VRs and VRss in CXD1175Aa self bias function is available where VRT=2.6V 
and VR 8 =0.6V. At the PCB either self bias or external reference voltage may be selected according to the 
way the jumper wire is connected. At the shipment, the reference voltage is provided by the self bias. Also, 
when reference voltage is to be provided from the exterior, adjust the dynamic range (VRT-VRs) to l.8Vp-p 
or over. 

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

1. Through an external signal generator. (external clock) 
2. Using a crystal oscillator, (Internal clock). 

The 2 modes can be selected through a switch on the PCB. 
At shipment an external clock is used. 

3. Peripheral thru-holes 
There is a number of thru-holes at the Analog input, output and LOGIC areas. Those are to be used when 
additional circuits are to be mounted on the PCB circuit. Use when necessary. 

4. The 2 Latch IC's (745174) on the circuit chart are not absolutely necessary for ADC and DAC evaluation. 
Even if ADC output Data is directly input to DAC input, normal operation is maintained. 

5. Analog input Buffer & Driver block is designed to handle usual Video band signals. Accordingly, for tests 
involving frequencies higher than that, methods shown in the Fig below, are recommended. 

Dll 75A 

High frequency input test circuit 
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For latch up prevention 
CXD1175A is a CMOS IC which requires latch up precautions. latch up is mainly generated by the lag in 

the voltage rising time of AV00 (Pins 14, 15, 18) and DV00 (Pins 11, 13), when power supply turns ON. 

1. Correct usage 
a. When Analoa supply and Digital supply are from different sources. 

AVrio 

Cf4 

AVN 

b. When Analo1 and Di&ital supply are from a common source. 
(i) 

Cf4 

(ii) 

DVDD 
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2. An example where latch up easily occurs. 
a. When Analog and Digital supply are from different sources. 

ovoo 

AVDD 

+sv +sv 

cs 

AV.. 

b. When Analog and Digital supply are from a common source. 
(i) 

DVDD 

(ii) 

DVDD 

AVOO 

+sv 

AV.. 
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Silk Side 
Ana10Q 

.... ,. 

Component Side 

Soldering Side 
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FCX20220A-1/-2 
10/9 Bit 20 MSPS Sub-ranging A/D Converter Evaluation Board 

Description 
The FCX20220A-1 /-2 is an evaluation printed 

circuit board for the 10/9-bit high speed A/D con
verter CX20220A-1 /-2. On this one board, A/D 
converter, sample hold, voltage reference and ECL 
line drivers are mounted, and this PCB is designed 
to achieve the best performance of the A/D con
verter. Conversion up to 20 MSPS is possible. 

Block Diagram 

Features 
• Resolution 

• Maximum conversion 
rate 

• Analog input level 
• Digital input level 
• Digital output level 
• Supply voltage 

• Analog input band 
width 

• Analog input 
impedance 

10 bit± 1 LSB 
(FCX20220A-1) 

9 bit± 1 LSB 
(FCX20220A-2) 
20 MSPS 

1 Vp-p 
ECL level 
ECL level 
±12 
±5V 
10 MHz 

75!l 

r-- - - -- - - - - - - - - - - - - - - -- - -- -- - - ---, 
I 
I 

Off set 

I VR1 

I 
I 

CLK INo------1 

S/H 

S/H S/H 
CLK CLK 

CLK Buffer 

+sv 

VREF.B 

AD CLK 
ADCLK 

VRS 

N 
I 

' 
I 

ex 
0 
N 
N 
0 
N 
)( 
u 

Vee 

Latch CLK 

L------i"IO 1 lMSBl 
---:........cio2 
------003 
-----'---G 04 
1-------'---<l 05 
-----'---<l 06 
----'---<l 07 
1-------'---<l 08 
1-------=---<l 09 
-----'---ci D 101 LSBI 

~C~L~K ....::O:..:::U..:..T ________ __,_-<:J CLK OUT 
50 ._ _________ ___.........,,c=L.:..:..K....:::O:..::U'-'-T----------<1 CLK OUT 

~--- -- ----~ ---------£}--1--1--1--1-
GND -5V +5V -12V +12V 

NE89640-HP 
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Supply Voltage 

Item Symbol Min. Typ. Max. Unit 

+12V lvcc1 110 130 mA 

-12V IVEE1 -170 -200 mA 

+5V lvcc2 80 100 mA 

-5V IVEE2 -450 -520 mA 

Analog Input 

Item Symbol Min. Typ. Max. Unit 

AC input voltage amplitude VIN 1 2 v 

Offset adjustable range -2 +2 v 

Input impedance ZIN 75 !! 

Digital Input 

Item Symbol Min. Typ. Max. Unit 

VCLK H -1.1 v 
Input voltage 

VCLK L -1.5 v 

Input impedance ZIN CLK 50 n 

Digital Output (D1 to D10) 
ECL 1 OK compatible (open emitter) 

Clock Output 
ECL 1 OK compatible, complementary output (open emitter). 
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Timing Chart 
SampleN + 1 

Analog input 

Clock input 

Sampling pulse 

N+l 

N 

Sample hold 
waveform 

AID clock 

ro TE 

A/D data output Data N - 2 Data N N+l 

Latch clock 
ro 

Latch output Data N - 1 N 

Clock output ro 

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

Item Symbol Min. Typ. 

TPWO 25 
Input clock pulse width 

TPW1 25 

Sampling pulse delay TA 4 

Sampling pulse width * 1 TB 10 

Sampling delay TC 5 

A/D clock delay *2 TD 40 

A/D clock pulse width *3 TE 22 

A/D output data delay TF 5 

Latch output data delay TG 4 

Clock output delay TD 40 

Note) * 1 Adjustable in 2ns step by taps of dealy line 1 (DL 1 ). 
*2 Adjustable in 5ns step by taps of delay line 2 (DL2). 
*3 Adjustable in 2ns step by taps of delay line 3 (DL3). 

Max. 
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Output Data Format 
A/D converter input (S/H out) is quantized to 10/9 bit under the reference voltage range of VREF.T to 

VREF.B. VREF.T = OV, VREF.B = - 2V are set on this PCB. 

AID input signal voltage Step 

VREF. T 0 0 0 0 
0 0 0 1 

5 1 1 

5 1 2 
5 1 3 

1 0 2 3 
VREF. B 1 0 2 3 

Adjusting Procedure 
1. VREF (Full Scale) adjustment 

(FCX20220A-1) 

Digital output coding 
MSB LSB 
1 2 3 4 5 6 8 9 0 10 

1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 0 

1 0 0 0 0 0 0 0 0 1 
1 0 0 0 0 0 0 0 0 0 
0 1 1 1 

0 0 0 0 
0 0 0 0 

1 1 1 1 1 1 

0 0 0 0 0 1 

0 0 0 0 0 0 

1: VoH 
0: VOL 

Adjust VR3 (Full Scale), monitoring TP3 (VREF.B), for the voltage reading of - 2V. 
2. Offset adjustment 

Apply sine wave of 1 Vp-p to VIN pin, and monitor TP2 (AID input). Adjust VR2 (offset) so that the 
input voltage for the AID is centered at - 1 V. 

3. Vgain adjustment 
Adjust. VR2 (Gain) monitoring TP2 so that the input voltage for the A/D falls into the range of OV to 

-2V. 
4. V cc adjustment 

Check TP4 (Vee) and adjust VR5 (Vee adj) so that the voltage reading is around +2V. 
5. Dumping resistance adjustment 

Adjust VR4 (Damping) so tnat the A/D performs best result for the electrical characteristics (Lineari
ty, DG, DP and so on). 

Notes on Application 
1. Termination resistance of digital output is not mounted on the PCB. To prevent waveform distortion by 

reflection, it is recommended to terminate on a PCB that receives the signal. 

2.Q)Taps of delay lines 1 to 3 are connected at pin 4, 13, 11 respectively for 20 MHz operation. It is 
recommended that the taps are selected for each operating frequency for the best performance. 

®Select taps at 4, 10, 9 respectively for 14 MHz operation. 

(!)At 20MHz: ®At 14MHz: 
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Differential Gain Wave Form 

Differential Phase Wave Form 

Condition Clock: 20 MHz 
Signal: NTSC. 401RE mod. ramp. 
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Application Circuit 
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List of Parts 

I Resistance I 
R1 
R2 
R3 
R4 
R5 
R6 
R7 
RS 
R9 
R10 
R11 
R12 
R13 
R14 
R15 
R16 
R17 
R18 
R19 
R20 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R36 
R37-
R38 
R39 
R40 
R41 
R43 
R44 
R45 
R46 
R47 
R48 
R49 
RSO 
R51 
R52 
R53 
R54 
R55 
R56 
R57 
R58 
R59 
R60 
R61 
A62 
R63 
R64 
R65 

82H 
1kH 
10kH 
15H 
15H 
39H 
2.1kn 
2.7kH 
15H 
120!! 
62!! 
120!! 
15H 
15!! 
270!! 
10!! 
47H 
680!! 
680!! 
75!! 
2.7kH 
15!! 
2.7k!! 
360!! 
30{} 
3600 
15!! 
150!! 
2k!! 
4.7n 
1on 
820fl 
1500 
15!! 
1.5k0 
2.1kn 
5600 
10kH 
15H 
100fl 
1oon 
51!! 
820 
130fl 
5600 
560fl 
5600 
820 
1300 
820 
1300 
5600 
5600 
560!! 
5600 
56!! 
560 
56!! 
56H 
2.7k0 
56!! 
2.7k0 
56!! 
100!! 

Carbon 
" 

I Semi-constant resistance I 
VR1 2k!! 
VR2 5kH 
VR3 2kH 
VR4 100!! 
VR5 200!! 

I Capacitorb 
C1 .1µF 

I I 
I I 
I I 

C39 0.1µF 
C40 10pF 
C41 47µ/16V 

I I 
I I 
I I 

C46 47µ/16V 

I Transistor! 
01 2SA1206 (NEC) 
02 2SA1206 
03 2SK105 
04 2SK105 
05 2SC2408 (NEC) 
06 2SC2408 
07 2SC2408 
08 2SA1206 
09 2SC2408 
010 2SC2408 
011 2SA1206 
012 2SC2408 
013 2SC2408 
014 2SC2408 

I Oiodel 
01 
02 
03 
04 
05 
06 
07 

~ 
OP1 
OP2 
A1 
A2 
A3 
81 
82 

I Others I 
OL1 
OL2 
OL3 
P1 
TP1 
I 
I 
I 

TPS 

15597-1 
15597-1 
15597-1 
1$$97-1 
151587 
1SZ51 
15597-1 

HA5195-5 
LM358P 
H010116 
H010116 
H010116 
MC10176 
MC10176 

SOL20N500 
SOL50N500 
SDL20N500 

NS-LR020 

bead core 

Ceramic 
I 
I 
I 

Ceramic 
Ceramic 
Tantalum 

I 
I 
I 

tantalum 

* 1 The following is the delay line connection. 

NC OUT NC 
14 13 12 11 10 9 a 

Ff1#i.1 
1 2 3 4 5 6 7 

IN GNO 

FCX20220A-1 /-2 

*2 The inductance of the pulse transformer is as follows: 

©-® 7±3µH 

®-® 7±3µH 

®-© 7±3µH 

*3 The recommended connectors are NS-P006 
and NS-LP017. 

*4 The recommended connectors for PCB are 
KELCORP4610-072-112. 

*1 
*1 
*1 
Pulse transformer *2 
Test pin 

I 
I 
I 

Test pin 
Connector* 3 
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FCX20220A-1 /-2 

The PCB Pattern and Dimensions (unit: mm, general tolerance ± 0.3 mm) 

Component Side Soldering Side 
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CX20018 Evaluation Board 

Description 
CX20018PCB is an evaluation board for 

CX20018, Dual 16 bit, 44 kHz, Multiplexed AID. 
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. 

3) CX20018PCB Block Diagr.am 

CX20018PCB 

2) The output from the PCB 

1. DATA OUT TTL output 
2. fMCLK/n Check CX20016 data sheet 

Pin Configuration for PCB 

DGND 
2 DATA OUT 
3 DGND 
4 BCLK 

CSH1 
CX20018 5 DGND 

Vin2 
. (17) 

cc 
(8) 
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DATA 
OUT 
(2) 

._------<:241 BCLK 
(4) 

.__ ___ 2 fMCK/N 

(6) 

( )···Pin Number of CX20018PCB 

6 
7 

8 

9 
10 

11 

12 

13 
14 

15 

16 
17 

18 

19 

20 
21 
22 

fMCLK/N 

DGND 

cc 
DGND 

DGND 

AGND 
AGND 

VIN1 
AGND 

VIN2 
AGND 
AGND 
-15V 

AGND 
+15V 

NE89635-HP 



Vo 
N 
w 

CX20018PCB Schematic Diagram 

VIN2 

VIN1 

+15 

-15 

TGND 

AGND 

cc 

DGND 

R1 
-./\IV\ 
10K 

10K 
C11 _A AA 

C5 

1 
~ 

R5 
1K 

-VVv 

1 
o::.... ® C151 I 1 ~~ __c:: ® 

~~ 
0.1µ. 

....___ 

IC9 

j-!;15 , ,.~. f 
C44 

IC10 

7~~10µ. 
C4835V 

~Nv~~l\tv--:+--t-----,----._~r:'."""1~::":"::"\'°'"R1"""5tll1T-:*1s:;::ee specification CX20018 

Page 315. 
Recommended Interface Circuit. 

DATAOUT IC1 to 6 LF356 fMCLK/N Bit Clock 
CSH 1000pF 

----•~----------~~~~~~~~ 

fJl 
0 z 
~ 

(") 

~ 
~ 
00 
"'IJ 
(") 

°' 



CX20152/18 Adjustment Procedure 

Fig. 1 shows the test system for CX20018PCB and 
CX20152PCB. 

Low distortion 
S.G. (HP-339A) 

1 kHz Sine wave 

CX20018 
PCB 

CX20152 
PCB 

Distortion 
Meter (HP-339A) 

CX20018PCB 

Timing 
Generator Oscilloscope 

Fig. 1 Test System 

1. CX20018PCB Adjustment 

CX20018PCB consists of 2 S/H and AID, 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. 

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 200µ.S 

1 OVp:r r": y "" J71 
l "-V 'V 

ovt--+~+--+~+--+~+--+-~+--+----1 

Fig. 2 Point A Waveform 

2) Check either L.OUTPUT or R.OUTPUT of 
CX20152PCB. 

Adjust VR5 and VR9 to get the maximum output by 
eliminating a clipping waveform. VR5 is DC offset 
adjustment volume and VR9 is lset adjustment 
volume. 

3) Check point B (ICS 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. 

Csh cc -----' 

B 

Integrated 
waveform 

Fig. 3 Integrated Waveform 

-524-

Should be 
smooth 

/like this. 

When the sinusoidal wave form is observed 
at point B, magnity the range of time base. 
Then, the integral waveform will be observed. 



SONY@ 

4) Check point C. (IC6 output) 
Adjust VR6 to get the waveform at point C as the 

waveform in Fig. 4. After this adjustment, check 
CX20152PCB output. 

If the output waveform is clipped, adjust VRS to 
eliminate this clipping. 

1V 

1--

CX20018PCB 

10µs 

'11 ti 1-- ~ 0.6V 
ov 

-2--3VI SJ ~ ~ 'J 
IC6 J 

Fig. 4 Point C Wavefonn 

5) Check the waveform at the monitor output of 
the distortion meter. VR8 is the refference voltage 
adjustment volume. 
Adjust VR8 to get approximately -90 dB distortion 
level. 

6) Adjust VR4 again and get the distortion level 
less than -90dB. 
(See Fig. 5) 

Distortion 
waveform 

2V 

7) Adjustment procedure for Vin2 and the other 
S/H circuit is just the same as the procedure (1 
through 6). However do not touch VR9, because 
this volume is shared for S/H1 and S/H2. 

200µ.S 

Fig. 5 Distortion Level (-90dB) 
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CX20018PCB SONY. 
(Note) 

The following photos are for reference, showing how the distortion waveform changes together with the resistance 
value of VR4. (Figure 6a-6c) 

Figure 6a. shows the distortion waveform in case the resistence value is too small. 

Figure 6b. shows the distortion waveform in case of too large resistance value. 

CX20152PCB 
output 

Distortion 
waveform 

Figure 6a. When the value of VR4 is 
too small. 

CX20152PCB 
output 

Distortion 
waveform 

Figure 6b. When the value of VR4 is 
too large. 

Figure 6c. shows minimal distortion level with right adjustment of VR4. 

Figure 6d. shows an example of the waveform in case distortion level is too high because VR8 has not been adjusted 
correctly. 

CX20152PCB 
output 

Distortion 
waveform 

i 

Figure 6c. When the value of VR4 is 
optimum. 

CX20152PCB 
output 

Distortion 
waveform 

Figure 6d. When VR8 has not been 
adjusted correctly. 

Additionaly, Figure 6e. shows an example of the CX20152PCB output and the distortion waveform in case of applying 
excessive level of input signal at point Vin1 or Vin2. CX20152PCB output is clipped causing high distortion level. 

Clipped 
CX20152PCB 

output 

Distortion 
waveform 
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Figure 6e. In case of excessive level 
of input. 



SONY@ CX20018PCB 

2. CX20152PCB Adjustment 

Fig. 1 is also the measurement system for 
CX20152PCB. Fig. 8 shows the adjustment points 
(A, B, C). Point A is the drain of the FET (2SK152). 
Points B and C are the Leh and Reh Outputs 
respectively. LACK is the same signal as CC in A/D 
converter. When the maximum input (1 O Vp-p) is 
supplied to AID, a maximum digital input data (01 -
1 to 1 O - O) is supplied to DIA data input (1 O pin of 
CX20152). We will adjust both outputs to 10 Vp-p. 
The following are the adjustment procedures: 

------~-Al+- SVp-p 

lljlli,_ :~mv 
1) I. SET 

Check point A. Adjust the variable resistor I.SET to 
get the 6Vp-p output level. (See Fig. 7.) 

Fig. 7 The Waveform at Point A 

2) LBIAS and L.GAIN 
3) R.BIAS and R.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 1 O Vp-p to AID and 
adjust the output level to 1 O Vp-p with L.GAIN 
variable resistor. 

Change the check point to point C, and repeat ad
justments with A.BIAS and A.GAIN variable 
resistors. 

-t 
r 
i:JJ 
:; 

0 <O 
(11 (11 

(./) 

[] <® 
0 rn r ro~

8 

G> 
> 

0 z Oc 

~ 
:::r -i 6) 

·-7i SUPPLY 

I ~-15V 
40538 GND 

+15V 

~ ~ s;:!Ij::!::CJO(j) z -ioo~~z "ti i:n ~"~">o c 
-i m 

-i 

0 c o rn @) JJoy oc 
:::r -i JJ 

G> 

[] > 

~ 
z 

JJ 
tD 
)> 
(./) 

137 

147 

Fig. 8 CX20152PCB Check Points 
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CX20018PCB 

3. Timing Generater 

Fig. 9 shows the example of the Timing Generater 
circuit. Fig. 1 O is the timing chart for this circuit. 

fMCLK/8 1 7 9 10 16 

Vln1 

Vln2 

Reh OUT 

6 CP 2 
CX20018PCB 

BCLK 

8 4 

CX20152PCB 

2 

LACK WCLK 
cc 

DIN 

BCLK 

LS163 

12 

Fig. 9 Timing Generater 

* The frequency of CP is 10.58MHz when VR1 O of 
CX20018PCB is adjusted to -4V. 

8 

fMCLK/8•16 1 7 

11 i 2 

8 

CP _....!!!~!-_-__ --______________________________ _ 
(10.58MHz) 

BCLK U ----
(1.32MHz) -+'""""'"-------------------

cc tor .cx2001 e 
(41.31kHz) 

LRCK 

WCLK 
(82.62kHz) 

CX20018PCB 
Input 

Vin1 Vin2 

Data 
out1 

Reh IN 

Data 
out2 

Leh IN 

SONY. 

fMCLK/ a~ 16-16 

9 10 16 

11) 
LS163 

12 

Output 
Reh OUT Leh OUT 

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 lset is 
held in the fixed current level, and measured the 
current ratio lo/lset and io/lset, 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 

l·T 

v 

T1' T2' 

T1 T2 

Csh·V 

_l_.T 
Csh 

SONY~ 

l/Csh should be kept constant for temperature 
change. If the temperature coefficient for lo/lset, lset, 
and Csh are defined as El(Ei), Es, and Ee Total 
temperature coefficient is 

Etotal = El + Es - Ee 
Because of insuring high reliability CX20018PCB 

adopted the polystyrene capacitors for Csh. The 
temperature coefficient is around -160 ppm/°C 
(typ.). Current source lset is adjusted by the pot 
VR9. To minimize the value of Etotal, this pot 
should be replaced by the fixed value resistor 
having the positive temperature coefficient. 

For example, a metal film resistor has around 100 
ppml°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 
Input 

MSB 
with no offset----,.., ___ _ 

MSB 
with offset 

In Fig. 11, integration OP amplifier output. 
Stays cf> level when there is no DC offset. 
If there is positive DC offset, the negative feed

back signals come back to the limiter amplifier, IC3 
or IC6 respectively. 
Adjust the trimming resistor (1 MO) to get to the 
minimal DC offset. 

CX20018PCB 

* 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 cf> level and MSB 
will be low level for the signal portion below cf> level. 
(See A in Fig. 11) 
If there is DC offset, MSB waveform will change to 
B) 

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 I DATAOUT 

I SN74LS74N x 2 

CX20018 

CX20018PCB 

Timing Chart 

10 

DC Offset 
Compensation Circuit 

Fig. 11 

4.7M 

BCLK _JlJlilJ1JlJlfl.flM!Ulfl 

c.c r1 B--j 
MSB MSB 

DATAOUT ct/x_-:~::-_x:n_-_-_-_-:_ 

Point A rs ~~ 
Pointe :c ;:::x 
Pointe ~: x 

Flg.12 
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SONY CX20152PCB 
CX20152 Evaluation Board 

Description: 
CX20152PCB is the evaluation board for 

CX20152, Dual 16 bit, 88 kHz, Multiplexed DIA. 
This board consists of CX20152 , a pair of Sample 
Hold Amplifiers (Deglitchers), an Analog switch, a 
pair of LPF, and a pair of output drive Amps. 

1) This PCB requires the following Input signals 
and power supplies: 

1. The digital control signals 
- BCLK TTL input 
- WCLK TTL input 
- LACK TTL input 

2. Data input 
- DATA TTL input 

LATCH o-~t----1 

LACK 
WCLK u---1---4 

BCLK 
DATA 

GND 

+15V 

-15V 

I.SET 

+5V 

-5V 

3. Power supplies 
- ±15V (+15V - 1 OOmA, 

-15V - 200mA) 

2) The Interface connectors: 
AMP, Inc MTA-100 Closed End Housings 

- 6 Pin Connector 
- 3 Pin Connector 
- 2 Pin Connector (x. 2) 

3) The output from the PCB: 
1. L.OUTPUT 
2. A.OUTPUT 

4) CX20152PCB Block Diagram: 

+5V 

50531-TO 
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VI 
w 
w 

-5V 

4.7µ 

+5V 

DATA• I I I 

1 DVEE 

2SUB 

4VCC 

6LATCH 

7LRCK 

BBCLK 

9WCLK 

10 DIN 

l11µH 
C118pF 

10011 
DC BIAS 24 

DCL 23 

Q AGND 22 

g DGND21 

"' N 

GNDl 11 LACK OUT 

12 cc IOUTR 17 

13 DGND 

14 DVEE 
J, I,__ 1 4.7µ 

I.SET 

1 
30K 

X'tal 
35-40MHz 

47p 

?,, 15K 

4.7K 
47p 

~ 
1/2 LF353 

i 
+15V -5V ~----+15V 

+15Vo .t .t I t------+5V 
4.7µ 

GND 

-15V~-5V 

Flg.1 CX20152PCB Schematic Diagram 

390p 1.8K 

+5V -5V 

4.7K 

Leh 
OUTPUT 

Reh 
OUTPUT 

• Polystylen capacitor Is recommended to use. 
The one manufactured by Murate Mfg., 
AFL89WB 20000C5. 

n 
x 
~ 
U'I 
llJ 
"ti 
n 
ID 

Ul 
0 z 
~ 



CX20152PCB 

1. CX20152 Adjustment 
Fig. 2 shows the adjustment points (A, B, C). Point 

A is the drain of the FET (2SK152). Points Band C 
are the Leh and Reh Outputs respectively. LACK Is 
the same signal as WCLK in A/D Converter. When 
the maximum Input (1 O Vp-p) is supplied to AID, a 
max. digital input data (01 - 1 to 1 O - O) is 
supplied to DIA data input (10 pin of cx201s2 ). We 
will adjust both outputs to 1 O Vp-p. The following 
are the adjustment procedures: 

1) I. SET 
Check point A. Adjust the variable resistor I. SET 

to get the 6 Vp-p output level. (See Fig. 3). 

2) L BIAS and L GAIN 
Check point B. Turn the input level to O Vrms and 

adjust the variable resistor L.BIAS to get the O level 
output offset. 

Supply the max. input 10 Vp-p to AID and adjust 
the output level to 1 O Vp-p with L.GAIN variable 
resistor. 

3) ft.BIAS and R.GAIN19c 
Change the check point to point C, and repeat ad

justments with A.BIAS and A.GAIN variable 
resistors. 

+-
B 

\ 
ILF3561 0 0 

OUT 
Leh 

I 

SONYs 

2) L. BIAS and L. GAIN 
Check point B. Turn the input level to 0 Vrms and 

adjust the variable resistor L.BIAS to get the O level 
output offset. 

Supply the max. input 1 O Vp-p to AID and adjust 
the output level to 1 O 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 A.BIAS and A.GAIN variable 
resistors. 

------~~-+·-· W1_ ov 

Fig. 2 The Waveform at Point A 

:::h 
~ ii';~ii'; 
8: iC1+ I 
~~ c 

~ ILF3561 
OUT 
Reh 

I I I 
L.GAIN ~ 

B~ 
e R.GAIN 

..... 
L.BIAS <e> .... ILF3531 ..... ~ 

~R.BIAS M 

q,_C>'h ¢ D 
2SK152 

~I.SET 

I CX20152 I INPUT []OHO DATA 
BCLK 
WCLK 
LRCK 
LATCH 

-4-- ~ Ir-t--J..-

95 

105 

-534-



Component Products Company 
Sales Offices: 

Stte Address 
Southwest/ 10833 Valley View Street 
Headquarters Cypress, CA 90630-0016 

Northwest 655 River Oaks Parkway 
San Jose, CA 95134 

Central 3201 Premier Drive #100 
Irving, TX 75063 

North Central 500 Park Blvd. 
Hamilton Lakes #245 
Itasca, IL 60143 

Northeast 85 Wells Avenue 
Newton, MA 02159 

Canada 1602 Tricot Ave. 
Wippie, Ontario LIN 5S6 

REPRESENTATIVE OFFICES: 
Alabama: Rep, Inc., 205/881-9270 
Arkansas: B-P Sales, 214/234-8438 
Arizona: FP Sales, 602/894-5303 
California: (San Diego) Addem, 619/729-9216 

(Los Angeles) Varigon, 818/594-5080 
(San Francisco) Brooks, 415/960-3880 

Colorado: Electrodyne, 303/695-8903 
Connecticut: Betronic, 617/894-8400 
Delaware: S-J Assoc., 703/533-2233 
District of Columbia: S-J Assoc., 703/533-2233 
Florida: Sigma, 813/789-5522 
Georgia: Rep, Inc., 404/938-4358 
Hawaii: Brooks, 415/960-3880 
Idaho: Electrodyne, 801 /264-8050 
Illinois: (Northern) Micro-Tex, 708/382-3001 

(Southern) Centech, 314/291-4230 
Indiana: Giesting, 317/844-5222 
Iowa: J.R. Sales, 319/393-2232 
Kansas: Centech, 816/358-81 oo 
Kentucky: Giesting, 513/385-1105 
Louisiana: B-P Sales, 214/234-8438 
Maine: Betronic, 617/894-8400 
Maryland: S-J Assoc., 703/533-2233 
Massachusetts: Betronic, 617/894-8400 
Michigan: Giesting, 314/291-4230 
Minnesota: High Tech Sales, 612/944-7274 
Mississippi: Rep, Inc., 205/881-9270 
Missouri: (Western) Centech, 816/358-8100 

(Eastern) Centech, 314/291-4230 
Montana: Electrodyne, 801/264-8050 
Nebraska: Centech, 816/358-81 oo 

Phone Fax 
714/229-4195 714/229-4285 

408/432-4314 408/433-0834 

214/550-5200 214/550-5296 

708/773-6071 708/773-4096 

617/527-4560 617/244-2518 

416/686-2201 416/686-4802 
Semiconductor only - Ron Kissel 

Nevada: (Northern) Brooks, 415/960-3880 
(Southern) FP Sales, 602/894-5303 

New Hampshire: Betronic, 617/894-8400 
New Jersey: (Northern) S-J Assoc., 516/536-4242 

(Southern) S-J Assoc., 609/866-1234 
New Mexico: FP Sales, 505/345-5553 
New York: (Metropolitan) S-J Assoc., 516/536-4242 

(Upstate) Tri Tech, 716/385-6500 
North Carolina: (East) Rep, Inc., 919/469-9997 

(West) Rep, Inc., 704/563-5554 
North Dakota: High Tech Sales, 612/944-7274 
Ohio: Giesting, 216/261-9705 or 513/385-1105 
Oklahoma: B-P Sales, 918/744-9964 
Oregon: Vantage, 503/620-3280 
Pennsylvania: (East) S.J. Assoc., 609/866-1234 

(West) Giesting, 412/828-3553 
Rhode Island: Betronic, 617/894-8400 
South Carolina: Rep, Inc., 704/563-5554 
South Dakota: High Tech Sales, 612/944-7274 
Texas: (Austin) B-P Sales, 512/346-9186 

(Dallas) B-P Sales, 214/234-8438 
(Houston)B-P Sales, 713/782-4144 

Tennessee: Rep, Inc., 615/475-4105 
Utah: Electrodyne, 801/264-8050 
Vermont: Betronic, 617/894-8400 
Virginia: S-J Assoc., 703/533-2233 
Washington: Vantage, 206/455-3460 
West Virginia: Giesting, 513/385-1105 
Wisconsin: (Northern) High Tech, 612/944-7274 

(Southern) Micro-Tex, 414/542-5352 
Wyoming: Electrodyne~ 801/264-8050 
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PISTBIBUTOB OFFICES: 

ALABAMA: Hun1Bvllle 
ARIZONA: Phoenix 
CALIFORNIA: Loa Angeles 

8 Monte 
Fountain Valley 
Sarat0ga 
Irvine 
Loe Angeles 
Loe Angeles 
Milpitas 
Orange 
Sacramento 
San Diego 
San Diego 
San Francisco 

COLORADO: Denver 
CONNECTICUT: Danbury 

Milford 
Monroe 
Wallingford 

FLORIDA: Deerfield 
Ft Lauderdale 
Orlando 
Tampa 
Winter Park 

GEORGIA: Atlanta 
Norcross 

ILLINOIS: Chicago 
Chicago 

INDIANA: Indianapolis 
KANSAS: Kansas City 

Overland Park 
MARYLAND: Columbia 

Columbia 
Sliver Springs 

MASSACHUSETTS: Boston 
Burlington 
Wiimington 
Wiimington 

MICHIGAN: Livonia 
MINNESOTA: Minneapolis 
MISSOURI: St Louis 
NEW JERSEY: Clifton 

Fairfield 
Fairfield 
Mt la!Jrel 
Marfton 
Parslppany 

NEW YORK: Binghamton 
Farmingdale 
Long Island 
N. Lindenhurst, 
New York 
Rochester 
Rochester 
Smithtown 

NORTH CAROLINA: Raleigh 
OHIO: Cleveland 

Cleveland 
Columbus 
Dayton 

OREGON: Beaverton 
Portland 

PENNSYLVANIA: Pittsburgh 
TEXAS: Austin 

Brownsville 
Dallas 
Dallas 
Dallas 
8Paso 
Houston 
Houston 

UTAH: Salt Lake City 
Salt Lake City 

WASHINGTON: Redmond 
Seattle 

WISCONSIN: Milwaukee 
CANADA: Brampton, Ontario 

Marshall, 2051881-1490 
Marshall, 602/496-0290 
Milgray, 805/484-4055 
Marshall, 818/459-5500 
Bell Micro, 7141963-0667 
Western Micro, 408(725-1660 
Marshall, 714/458-5395 
Marshall, 818/407-0101 
Westem Micro, 818(707-0377 
Bell Micro, 408/434-1150 

Monitors not sold through Distribution 

Western Micro, 714/637-0200 or 818/356-0180 
Marshall, 916/635-9700 
Marshall, 6191578-9600 
Western Micro, 619/453-8430 
Marshall, 4081942-4600 
Marshall, 303/451-8444 
Phase I, 203!791-9042 
Milgray, 203/878-5538, 800/922-6911 
Westem Micro, 203/452-0533 
Marshall, 203/265-3822 
Vantage, 305/429-1001 
Marshall, 305/977-4880 
Marshall, 407(767-8585 
Marshall, 8131576-1399 
Milgray, 407/647-5747, 800/432-0645 
Marshall, 404/923-5750 
Milgray, 404/446-9777, 800/241-5523 
Milgray, 3121253-1212 
Marshall, 312/490-0155 
Marshall, 317/297-0483 
Marshall, 913/492-3121 
Mlgray, 913/236-8800 
Milgray, 301/621-8169, 800/638-6656 
Vantage, 301(720-5100 
Marshall, 3011622-1118 
Marshall, 508/658-0810 
Westem Micro, 617/273-2800, 800/345-2921 
Milgray, 617/657-5900 
J.V. Electronics, 508/657-6523 
Marshall, 313/525-5850 
Marshall, 612/559-2211 or 1014 
Marshall, 314/291-4650 
Vantage, 201f777-4100 
Marshall, 201/882-0320 
Westem Micro, 201/882-4999 
Marshall, 609/234-9100 
Milgray, 609/983-5010, 800/257-7111 
Milgray, 201/335-1766 
Marshall, 607(798-1611 
Milgray, 516/420-9800, 800/MILGRAY 
Marshall, 516/273-2424 
Phase I, 516/957-4900 
Chori, 212/563-3264 (Cameras Only) 
Marshall, 7161235-7620 
Milgray, 716/235-0830 
Vantage, 5161543-2000 
Marshall, 919/878-9882 
Marshall, 216/248-1788 
Milgray, 216/447-1520, 800/321-0006 
Marshall, 614/891-7580 
Marshall, 5131898-4480 
Western Micro, 503/629-2082 
Marshall, 503/644-5050 
Marshall, 412(788-0441 
Marshall, 512/837-1991 
Marshall, 512/542-4589 
Marshall, 214/233-5200 
Milgray, 214/248-1603, 800/637-7227 
Western Micro, 2141248-3775 
Marshall, 915/593-0706 
Marshall, 713/895-9200 
Westem Micro, 713/954-4850 
Marshall, 801/485-1551 
Milgray, 801/272-4999 
Westem Micro, 206/881-6737 
Marshall, 206/486-5747 
Marshall, 414(797-8400 
Marshall, 416/458-8046 (Semiconductor Only) 
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