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Pref ace 

The history of Sony Semiconductor began in 1954, with the first 

commercial introduction of the transistor in Japan. Since then, 

Sony has applied this leading edge, innovative technology in the 

development of the Semiconductors, currently used in most of its 

consumer and professional electronic products. 

This Computer AudioNideo semiconductor data book has been 

compiled with the aim of providing the circuit designer with a refer­

ence guide describing Sony's presently available line, together 

with application information for each category of Computer 

AudioNideo Semiconductors. 

© 1992 Sony Corporation of America. 

Sony is a trademark of Sony. 

The contents of this book although accurate and complete at the time of publication, are subject to incorporate im­
provements 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. 





Computer Audio/Video 
Numerical Index 

Part Number Application Function Voltage Package Page 

CXAI 145P/M Color Encoding (Analog) RGB input, NTSC/PAL Video out 5V 24P DIP/SOP 116 
CXAI213AS Color Decoding (Analog) Chrominance Processor, RGB out 9V 48P SDIP 25 
CXAl214P Color Decoding (Analog) SECAM, Video in, UV output 9V 24P DIP 51 
CXAl218S 

Color Decoding (Analog) NTSC/PAL, Video in, YUV output 5V 28P SDIP 65 
CXAI228S 
CXAl219P/M 

Color Encoding (Analog) YUV input, NTSC/PAL Video out 5V 24P DIP/SOP 131 
CXAl229P/M 

CXAI2360 Data Conversion; DIA 
8bit 500MSPS Single VIDEO DAC 

-4.5V 44P OFP 200 
(ECL input) 

CXAI365S Synchronization/ Timing Sync Separator for CRT 9V 28P SDIP 156 

CXAl3850 Color Decoding (Analog) 
NTSC, Video in, RGB output with 

5V 32P OFP 80 
BPF& DL 

CXAl387S Miscellaneous Aperture Corrector 9V 30P SDIP 272 
CXAI451M Miscellaneous Video switch with 75ohm driver ±5V 16P SOP 290 
CXAI496AO Data Conversion; ND I Obit 20MSPS ND ±5V 48P OFP 195 
CXAI6930 Data Conversion; ND Sample and Hold for ND ±5V 32POFP 196 
CXDI030M Synchronization/ Timing NTSC/PAL Sync Generator 5V 28P SOP 167 

CXDI 160AP/AO Audio Processing Digital Audio Signal Processor 5V 
28P DIP 80P 

299 
OFP 

CXD 11 72AM/ AP Data Conversion: ND 6bit 20MSPS Video ND 5V 16PSOP/DIP 197 
CXDI 1760 Data Conversion; ND 8bit 20MSPS Video Low Power 5V 32P OFP 198 
CXDI 1780 Data Conversion; DIA 8bit 40MSPS RGB 3-Channel DIA 5V 48POFP 201 
CXDI 1790 Data Conversion; ND 8bit 35MSPS Video low-power 5V 32POFP 199 

CXDI 185AO CD-ROM 
SCSI Controller Direct interface 

5V 64P OFP 383 
w/CXDI 1860 

CXDI 1860 CD-ROM 
CD-ROM Decoder (ECC, Buffer 

5V 80POFP 413 
control) 

CXDI 196R CD-ROM CD-ROM Decoder w/ADPCM, D/F 5V 80P VOFP 457 
CXDl225M Synchronization/ Timing Frequency Synthesizer 5V 14P SOP 176 
CXDI2290 Synchronization/ Timing NTSC Sync Processor 5V 48POFP 187 
CXDl244S Audio Processing I OOdB Attenuation Digital Filter 5V 40P SDIP 351 
CXD201 IO Digital Processing Comb Filter 5V 80P OFP 202 
CXD2500AO/AOZ CD-ROM CD Digital Signal Processor 5V BOP OFP 460 
CXD25520 Audio Processing Pulse D/A Converter 5V 44POFP 364 

CXD25550 Audio Processing 
Audio Delta Sigma Type 

5V 48P OFP 372 
ND+D/A+D/F 

CXKI2020 Digital Processing Digital Delay Line Memory 5V 32POFP 213 
CXKI202S Digital Processing Digital Delay Line Memory 5V 28P SDIP 222 
CXKI206M Digital Processing IMbit, 3 port Video Memory 5V 38P SOP 232 
V7021 Color Decoding (Analog) NTSC/PAL, Video in, RGB output 5V 28P SDIP 99 

V7040 Color Encoding (Analog) 
RGB input, NTSC/PAL Video out, 

5V 28PSDIP 142 
Superimpose 
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Functional Index 

Video Processing 

Color Decoding (Analog) 

Part Number Function Voltage Package Page 

CXAl213AS Chrominance Processor, RGB out 9V 48P SDIP 25 
CXAl214P SECAM, Video in, UV output 9V 24P DIP 51 
CXA I 2 I 8S/l 228S NTSC/PAL, Video in, YUV output 5V 28PSDIP 65 
CXAl385Q NTSC, Video in, RGB output with BPF & DL 5V 32P QFP 80 
V7021 NTSC/PAL, Video in, RGB output 5V 28P SDIP 99 

Color Encoding (Analog) 
CXAI 145P/M RGB input, NTSC/PAL Video out 5V 24P DIP/SOP 116 
CXAI 2 I 9/l 229P/M YUV input, NTSC/PAL Video out, 5V 24P DIP/SOP 131 
V7040 RGB input, NTSC/PAL Video out, Superimpose 5V 28P SDIP 142 

Synchronization/Timing 
CXAl365S Sync Separator for CRT 9V 28P SDIP 156 
CXDI030M NTSC/PAL Sync Generator 5V 28P SOP 167 
CXDl225M Frequency Synthesizer 5V 14P SOP 176 
CXDl229Q NTSC Sync Processor 5V 48P OFP 187 

Analog to Digital Conversion (For more Information refer to tho Sony Converter Data Book) 

CXAl496AQ I 0-bit 20MSPS ND Converter ±5V 48P OFP 195 
CXAl6930 High Speed Sample and Hold ND Converter ±5V 32P OFP 196 
CXAI I 72AM/AP 6bit 20MSPS Video ND Converter 5V 16 SOP/DIP 197 
CXDI 1760 8bit 20MSPS Video ND Converter 5V 32P OFP 198 
CXDI 1790 8bit 35MSPS Video ND Converter 5V 32PQFP 199 

Digital to Analog Conversion (For more information refer to tho Sony Converter Data Book) 

CXAl2360 8bit 500MSPS Single Video DAC (ECL input) -4.5V 44P OFP 200 
CXDI 1780 8bit 40MSPS RGB 3-channel DIA Converter 5V 48P OFP 201 

Digital Processing 
CXD201 IQ Comb Filter 5V 80P QFP 202 
CXK12020 Digital Delay Line Memory 5V 32P QFP 213 
CXKl202S Digital Delay Line Memory 5V 28P SDIP 222 

CXKl206M I Mbit, 3 port Video Memory 5V 38P SOP 232 

Miscellaneous 
CXAI 387S Aperture Corrector 9V 30P SDIP 272 
CXAl451M Video switch with 75ohm driver ±5V 16PSOP 290 
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Audio Processing 
Part Number Function Voltage Package Page 

CXDI 160AP/AO Digital Audio Signal Processor 5V 
28P DIP/ 80P 

299 
OFP 

CXD1244S I OOdB Attenuation Digital Filter 5V 40P SDIP 351 

CXD25520 Pulse DIA Converter 5V 44P OFP 364 

CXD25550 Audio Delta Sigma Type ND+DIA+D!F 5V 48POFP 372 

CD-ROM Processing 
Part Number Function Voltage Package Page 

CXDI 185AO SCSI Controller Direct interface w/CXDI 1860 5V 64P OFP 383 

CXDI 1860 CD-ROM Decoder (ECC, Buffer control) 5V 80P OFP 413 

CXDI I 96R CD-ROM Decoder with ADPCM, D/F 5V BOP VOFP 457 

CXD2500AO/AOZ CD Digital Signal Processor 5V 80P OFP 460 

Application Notes 
Reference Number Description Recommended IC's Page 

CAYO! Audio ND+ DIA interface CXD25550 509 

CAV02 NTSC/PAL encoder Y, C interface CXAI 145P/M 511 

CAV03 NTSC/PAL decoder & Comb filter CXAI 228S, CXL5504M 512 

CXD20110, CXK I 202S/O, 
CAV04 Digital comb filter interface CXD I I 760, CXA I 365S, 515 

CXDI030M 

CAV05 NTSC/PAL Encoder, RAMDAC interface 
CXAI 145M, CXDJ030M, 

517 
CXKl202S/O 

CAV06 Gen Lock circuit CXAI 365S, CXDI030M 518 

CXA I 228S, CXD I I 790, 

CAV07 NTSC/PAL Decoder digital interface 
V702 I, CXD 11 72AM, 

520 
CXDI030M, CXKl206M, 
CXAl365S 

CAV08 New CD-ROM Decoder CXD I J 96R, CXD25520 522 
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Video Output with Graphics Overlay 
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3. IC Nomenclature 

1) Nomenclature of IC product name 
Currently, both the convention'a1''ahd new nomenclature systems are mixed in naming IC 

products. 
a) Conventional nomenclature system 

[Example] C X 2 0 0 1 1 A 

'------- 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 

MOS IC: 5, 7, 23, 79 

'-----------~- Sony IC mark 

b) New nomenclature 
[Example] C X A 1 0 0 1 A P 

T.__ ____ Package mark 

P: Plastic Dual ln·line Package 

D: Ceramic Dual In-line Package 

M: Small Outline L-Leaded Package 

L: Single In-line Package 

Q : Quad Flat L-Leaded Package 

S: Shrink Dual In-line Package 

N : Very Small Outline Package (SSOP) 

R: Very Small Quad Flat Package 

'------- Improvement mark 

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

Identifies the individual product. 
.____ _________ Product category mark 

A: Bip(>lar IC 

B: Bipolar digital IC 

D : MOS logic IC 

K : Memory, Mask .ROM 

P, Q: Microcomputer, Microprocessor 

L: CCD signal processor 

'------------- Sony IC mark 
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2) Hybrids nomenclature 
(1) Conventional nomenclature system 

["•mpl•l r· DODD· o ____ ~~=~:~:.~~~~::;~dentifies individual product. 

Hybrid IC mark 

(2) New nomenclature 
[Example] Ts Bx DODD T_0 ___ Classification 

_ Product's number Identifies individual product. 

Hybrid IC mark 

-9-

Hybirds have carried SBX or BX prefix up to January 

1987. i.e. BX·l 452, Those developed after the above 

dute all stand by SBX. i.e. SBX1435/SBX1475. 



4. Precautions for IC Application 

1) Absolute maximum ratings 

The J'Tlai<imum ratings for semiconductor 
devices are normally specified by "absolute 
maximum ratings". The values shown in the 
maximum ratings table must never be ex­
ceeded even for a moment 

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

IC maximum ratings 
The following maximum ratings are used 

for ICs. 
(1) Maximum power supply voltage Vee 

(VDD) 
The maximum voltage that can be applied 

between the power supply pin and ground pin. 
This power supply voltage rating is directly 

related to the dielectric voltage of transistors 
in the internal circuit. The transistors may be 
destroyed if this voltage is exceeded. 
(2) Allowable power dissipation Po 

The maximum power consumption allowed 
in IC. 

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

The temperature range within which IC can 
operate satisfactorily. 

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

For some ICs, the electrical characteristics 
at Ta=25'C are not guaranteed even in this 
temperature range. 
(4) Storage temperature Tstg 

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

This temperature is restricted by the pack­
age material, and the intrinsic properties of 
the semiconductor. 
(5) Other values 

The input voltage Vin, output voltage Vout, 
input current lin, output current lout and 
other values may be specified in some IC's. 
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Main points on Circuit design. 
In the circuit design the absolute maximum 

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

•Fluctuation in source voltage 
•Scattering in the electrical characteris­

tics of electrical parts (transistors, resis· 
tors, capacitors, etc.) 

• Power dissipation in circuit adjustment 
•Ambient temperature 
• Fluctuation in input signal 
•Abnormal pulses 
If this allowable power dissipation is ex­

ceeded, electrical and thermal damage may 
result. 

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



2) Protection against 
electrostatic breakdown 

There . have been problems concerning 
electrostatic destruction of electronic devices 
since the 2nd World War. Those are closely 
related to the advancement made in the field 
of semiconductor devices; this is, with the 
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 sugges· 
tions. for preventing such destruction in the 
device fabrication process. 

Factors causing electrostatic 
generation in manufacture process 

A number of dielectric materials are used in 
manufacture process. Friction of these mate· 
rials with the substrate can generate static 
electricity which may destroy the semicon· 
ductor .device. 

Factors that can ca use electrostatic 
destruction in the manufacture process are 
shown below: 
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Causes of electrostatic destruction of 
semiconductor parts in manufacture 
process 

Input 

semi- } 
conductor Parts 
resistor . mounting 
capacitor 

solder dipping 

visual correction 

lead cutting 

sand blasting 

soldering correction 

~ 

rear side mounting 
of parts 
frame assembly 

~ 

inspection and repair 

Output 

Item 

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

•dipping machine 

•work table 
•human body 
• soldering iron 

•cutting machine 

•sand blasting 
machine 

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



Handling precautions for the prevention of 
electrostatic destruction 

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

The following basic rules must be obeyed. 
Cl)Equalize potentials of terminals when tran­

sporting or storing. · 
~Equalize the potentials of the electric 

device, work bench, and operator's body 
that may come in contact with the semi­
conductor device. 

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

Operator 
(1) Clothes 

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

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

example of grounding band 

_, cotton glove 

snap -
/grounding wire 

~ 
When using a copper wire for grounding, 
connect a 1 MO resistance in series near the 
hand for safety. 
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(3) Handling of semiconductor device 
Do not touch the lead. Touch the body of 

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

holding of semiconductor device 

DIP type can type 

-·Equipment and tools 
(1) Grounding of equipment and tools 

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

grounding of carrier 

conductive sheet 



(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 

_grounding wire 

(3) Semiconductor device case 
Use a conductive case, or an antistatic 

plastic case (lined with conductive sheet). 

plastic 

plastic case for 
semiconductor devices 

conductive sheet 

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

mounting process or on the belt conveyer. 
The insertion should be done on a conductive 
sheet. 
(5) Other points of caution 

Take note of the kind of brush material 
used for removing lead chips. Use metal or 
antistatic-treated plastic brushes. 
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Transporting, storing and packaging 
methods 
(1) Magazine 

Use conductive, or antistatic-treated plas­
tic IC magazines. 

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

magazine 

conductive magazine 

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

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

bag 

conductive bag 



(3) Handling of delivery box 
The delivery box used for carrying sub­

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

handling of delivery box 

conductive plastic 

grounding plate 

(4) Treatment after vehicle transport 
After truck transport, place the magazine, 

package box or delivery box on the grounded 
rack, work table for discharging. 
(5) Handling of mounted substrates 

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

handling of mounted substrate 

conductive bag 
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Soldering operation 
(l) Soldering iron 

Use a soldering iron with a grounded metal 
part or a soldering iron with an insulation 
resistance greater than 1 OMO (DC 500V) 
after five minutes from energizing. 
(2) Operation 

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

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

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

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

solder remover 

solder· wick soler pult 

(6) Soldering work table 
Use a grounded work table for soldering. 

Do not solder on foam styrol, vinyl, or 
melamine resin. 



3) Mounting method 
Soldering and solderability 
(1) Solderability by JIS 

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

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

• H63A or equivalent solder must be used, 
and the terminal must be dipped in the 
solder which been heated to 230'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 per· 

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

The tie-bar cut portion also serves as a 
dam to prevent the sealing resin flowing out 
during device fabrication; it is cut off at the 
end of the process. Since the terminal is 
exposed at the cut-off end, the area for sol­
dering is restricted. 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 

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 
10±1 seconds in a solder bath of 
260'C±5'C, or for 3±8·' seconds in a 
solder bath of 350'C± 1 o·c, for a dis­
tance 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 
3 5o·c ± i o·c. 

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

•Normally, the warranty is limited to 10 
seconds at 260'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 deteri­
orate and thermal stress generate cracks in 
the pallet 

Carefully observe the mounting conditions. 
Recommended temperature profile when 

mounting infrared reflows is shown in the 
figure below. 

preheated part 

\ 

' ' 
ref low part ~ time 
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5. Quality Assurance and Reliability 

The Concept to Quality Assurance 

There are 2 fundamental principles guiding 
Sony Semiconductors. 

1. Customer satisfaction 
2. Top level performance 

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

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

- 17 -

orderly control is applied for the maintenance 
of high standards and further improvement. 
Systematization and automation are pushed 
ahead to provide a stable output of high 
quality production. 

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

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



Customer 

Development 
•nd 

experimental 
production 

stage 

Mass 
production 

stage 

Customer 

Quali-ty assura1tce system of semiconduc~or products 

Sales Dept. 
Plann1n1 and 
Control Dept. 

Technical Dept. Mianufacturin& Dept. 

Product planning 
review 

Dec1s1on on !: 
spec1!1cat1on ptannmg q 

,: 
Development plann1ng1j 

. . . - . . . . . - I 

Development design 1'. 

Trial 
manufacturing 

Quality Assurance 
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----'--------" Material approval 
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' ·. 
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Final test W 
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• Shipment 

Port sale service 

~ 
; Unacceptable~ Claim acceptance ;c'---------''--'"':::0'::,:m:::•.:c1'0:.:;"_:'::'m,:cP:.:;1•:__ _________ _ 

Usage 
stage 

Re~rt~---------------'-------..... 
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Corrective measures 

* l. IPQC: In Process Quality Control 
*2. QAT: Quahly Assurance Test 



Quality assurance criteria and 
reliability test criteria 
1) Quality assurance in shipping 

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

Periodic Reliability Test 

Item 

Electrical Characteristics Test 

l 
' : Life Test 
I 

high temperature operation 

high temperature and high 

l humidity with bias 

pressure cooker 

' Environmental Test soldering heat resistance 

~ 
heat cycle 

i Mechanical Test solderability 
I 

I 
length strength 

I 

inspected" at the final fabrication stage, thus 
ensuring no detective items. This sampling 
inspection is done in accordance with MIL· 
STD-1050. 

2) Reliability 
The reliability test is done, periodically, to 

confirm reliability level. 

Testing time LTPD 

i 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 200 h 10% 

10s 15% 

100 cycles 15% 

I Japan Industrial I 15% I 

: 
Standard (JIS) l 159'0 

I Other Tests If necessary, tests are selected according to 

JIS C7021 C7022 and EIAJ SD121 IC121. 

"These tests are selected by sampling standard. 

L TPD: Lot Tolera nee 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 

Supply 
-, 

i 
Types of test Condition 

voltages 
Testing time LTPD 

J 
High temperature 

Ta=125'C, 150'C Typical lOOOh 5% opera ti.on 

High temperature 
Ta=12s·c, 15o·c Typical lOOOh 5% with bias 

High temperature 
Ta=150'C lOOOh 5% storage 

Low temperature 
Ta=-65'C lOOOh 5% storage 

High temperature and 
Ta=85'C 85%RH 

1 .. 

high humidity storage 
lOOOh 5% 

High temperature and 
Ta=85'C 85%RH Typical lOOOh 5% high humidity with bias 

Pres sure cooker -
Ta=121'C 100%RH 

200h 5% I 30 pounds per square inch 

Temperature cycle Ta= -65'C to +150'C lOOc 10% 

Heat shock Ta= -65'C to+ lSO'C lOOc 10% 

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

Solderability T solder= 230'C (rosin type flux) 5s 10% 

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

10% 
I 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 j 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 
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Flow Chart from Development to Manufacturing 

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

Product Planning 

Business Planning 

Product Planning Review 

Examination of ... Desired Specification 
..,. _____ Function, Characteristics, Quality and Reliability 

L Development Planning .... 
I 

: ... 
I Development Design 

..... .--- Schedule, Quantity and Cost 

..,. _____ Circuit, Mask, Wafer Process and Packaging 

Design Review 

Small Scale Fabrication 

Evaluation ... Characteristics, Quality and Reliability 

Acceptance of Quality :..c and Reliability (I) 
,_ ___ Acceptance of Quality and Reliability for Design 

Trial Manufacturing Review 

I 
I 

Large Scale Trial 
Customer Evaluation 

Manufacturing I 

I : 
Evaluation .... Characteristics, Quality and Reliability 

Acceptance of Quality 
i• and Reliability (II) 
..,.t-- Acceptance of Quality and Reliability for Production 

Production Approval 

Production 

Shipping 
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Package Name 

I Package name Features I 
Type Package Lead pull Symbol Description ~latenal• Lead pitch Lead shape out direction 

DUAL .,,. p 2.54mm 
Through 

DIP IN-LINE Hole 2.direct1on 

PACKAGE c llOOMIU 
Lead 

SINGLE - 2.54mm 
Through 

S I P IN-LINE p 
(IOOMIU 

Hole- I-direction 
PACKAGE Lead 

ZIG-ZAG 
2.54mm 

Through 

fl (IOOMIU 
Standard z l p IN-LINE p 

Zig·Zag 
Hole I-direction 

PACKAGE 
in-line 

Lead 

.,, 
I PIN _Q_I Through Package 

~ 2.54mm 
~ PGA 

I 
GRID c l!OOMIU 

Hole under 

.5 ARRAY Lead side 

PIGGY PIGGY J~ 2.54mm 
Through 

BACK BACK 
c 

llOOMIU 
Hole 2-direction 
Lead 

SHRINK I Through 
DUAL l.778mm 

I 

SDIP 

I 
IN-LINE I j 'JlrlJJ p 

I (70MIL) Hole 2-direction 

PACKAGE i llillil I Lead 

Shrink 

I 

SHRINK l.778mm 
Through 

ZIG-ZAG ,,, 170MILI 
SZIP 

IN-LINE 
p 

Zig-Zag 
Hole I-direction 

PACKAGE in-line 
Lead 

QUAD .. l.Omm FLAT p Gull-
QFP 

L-LEADED 
0.8mm 

Wing 
4-direction 

c 0.65mm 
Standard flat PACKAGE 

package SMALL .,,,,,.. s 0 p OUTLINE p L27mm Gull-
2-direction 

L-LEADED 150MILI Wing 
PACKAGE I 

Standard 
SMALL - I 
OUTLINE i l.27mm 

2-direction s 0 J )-LEADED 
p 

I 150MILI 
)-Lead 2-direction 

.,, chip carrier 
PACKAGE 

~ 
c VERY 0 
0 SMALL • Gull· E VQFP QUAD p O.Smm 4-direction 
v FLAT Wing 
u 

t: PACKAGE 
0 I if; VERY 

I 

Shrink flat 
VSOP SMALL • p Gull· 

2-direction 
package OUTLINE 

0.65mm 
Wing 

PACKAGE 

THIN 

~ TSOP 
SMALL p O.Smm Gull· 2-direction 
OUTLINE i0.55mm) Wing 
PACKAGE 

' QUAD 

Q F J FLAT • p L27mm J -Lead 4-direction 
)-LEADED 150MIU 

Standard chip PACKAGE 
earner QUAD 

FLAT • L27mm 
Package 

Q F N 
NON-LEADED c (50MIU 

Lead less under 

PACKAGE side 

* P· · ···Plastic. C ·····Ceramic 
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Video Processins 



Video Processing 

Color Decotling (A-log) 

Function Voltage Package Page 

CXAI 213AS Chrominance Processor, RGB out 9V 48P SDIP 25 

CXAl214P SECAM, Video in, UV output 9V 24P DIP 51 
CXA I 2 I 8S/l 228S NTSC/PAL, Video in, YUV output 5V 28P SDIP D5 
CXAI 3850 NT_SC, Video in, RGB output with BPF & DL 5V 32P OFP 80 
V7021 NTSC/PAL, Video in, RGB output 5V 28P SDIP 99 

Celer Inc .... (Ant1log) 
CXAI 145P/M RGB input, NTSC/PAL Video out 5V 24P DIP/SOP 116 

CXA I 2 I 9/l 229P/M YUV input, NTSC/PAL Video out, 5V 24P DIP/SOP 131 
V7040 RGB input, NTSC/PAL Video out. Superimpose 5V 28P SDIP 142 

Synchrenization/Timin9 
CXAl365S Sync Separator for CRT 9V 28P SDIP 156 

CXDI030M NTSC/PAL Sync Generator 5V 28P SOP 167 

CXDl225M Frequency Synthesizer 5V 14P SOP 176 
CXDl2290 NTSC Sync Processor 5V 48P OFP 187 

Analog to Digital Conversion (For more information refer to tho Sony Converter Doto Book) 

CXA1496AO I 0-bit 20MSPS ND Converter ±5V 48POFP 195 

CXAI6930 High Speed Sample and Hold ND Converter ±5V 32POFP 196 
CXA I I 72AM/ AP 6bit 20MSPS Video ND Converter 5V 16 SOP/DIP 197 

CXDI 1760 8bit 20MSPS Video ND Converter 5V 32P OFP 198 

CXDI 1790 8bit 35MSPS Video ND Converter 5V 32P OFP 199 

Digital to Analog Conversion (For more information refer to tho Sony Converter Doto Book) 

CXAl2360 8bit 500MSPS Single Video DAC IECL input) -4.5V 44P OFP 200 
CXDI 1780 8bit 40MSPS RGB 3-channel DIA Converter 5V 48P OFP 201 

Digital Processing 
CXD201 IO Comb Filter 5V SOP OFP 202 
CXKl2020 Digital Delay Line Memory 5V 32P OFP 213 
CXKl202S Digital Delay Line Memory 5V 28P SDIP 222 
CXKl206M I Mbit, 3 port Video Memory 5V 38P SOP 232 

Miscellaneous 
CXAl387S Aperture Corrector 9V 30P SDIP 272 
CXA1451M Video switch with 75ohm driver ±5V 16P SOP 290 
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SON~ 

Y /C/ Jungle IC for PAL/NTSC 

Description 
The CXAl 213AS is a Y /chroma/jungle signal 

processing IC of PAL, NTSC (4.43MHz, 3.58MHz) 
systems color TVs. 

Features 
•TV system is compatible with PAL,SECAM, and 

NTSC(4.43MHz,3.58MHz)through combination 
with the CXA1214P. 

•No adjustment of H,V oscillation frequency by 
count down system. 

•Built-in 50/60Hz automatic discrimination circuit 
and compulsory mode applicable. 

•Built-in 3.58/4.43MHz color sub carrier oscillation 
frequency automatic discrimination circuit and 
compulsory mode applicable. 

• Input prohibition gate function according to fre­
quency of input vertical synchronization. (Noise 
elimination ability) 

• Black expansion function. (New dynamic picture) 
• High speed blanking function which blanks interval 

of characters. 

Block Diagram v u Y11 PI C SH"RP 

BG 

SYNC AFC VCO GND3 

- 25 -

CXA1213AS I 

48pin SDIP (Plastic) 

•Built-in SHP circuit and OFF applicable. 
•Auto white balance IC CXAl 0245 compatible. 

Applications 
Color decoder for PAL/NTSC system 

Structure 
Bipolar silicon monolithic IC 

R CLP G CLP B CLP .. , 

c au 

v" 

E90931-HP 



SONY 

Absolute Maximum Ratings (Ta=25'C) 
•Supply voltage 
•Storage temperature 
•Allowable power dissipation 

Vee 
Tsts 
Po 

Recommended Operating Conditions 
•Supply voltage V cc 
•Operating temperature Topr 

Pin Configuration 

12 
-65 to +150 

2.2 

9 ±1 
-20 to +75 

v 
'C 
w 

v 
'C 

z ~ § ~ ~ > ~ ~ ~ Q I~ ~ ~ ~ ~ ! ~ ~ ~ ~ ~ ~ ~ ~ 
c.. "' > 

- 26 -

CXA1213AS 



SONY 

Pin Description 

No. Symbol 

2 ACC 

3 

4 PHASE 

5 u 

Voltage Equivalent circuit 

2.5V 

i~ 
Approx. 5.5V ! ~'K 
(At Typ. input) , 2 J-----<~_...-'Mr--= 

SECAM 
: 5.85V 

SECAM 
: ov 

4.5V 

- 27 -

CXA!2!3AS 

Description 

Chroma input pin. Input signal after passing 
chroma B.P.F via capacitor. 

External capacitance pin for ACC control. 
This pin voltage is to be ACC voltage. 

ACC and chroma output pin after passing 
color control circuit. 
Pin voltage varies by SECAM/SECAM. 
AtSECAM: 5.85V0 c 
At SECAM: OV0 c 

Phase control voltage input pin for PAL this 
pin is also applicable to forced killer input. 
killer output and fsc free run adjustment 
mode. 

V00 Forced fsc free run adjustment 
2 to 8V: Phase control 
GND Forced killer input or killer output 

U signal input pin after separating CouT 
signal at Pin 3 to U and V by using 1 H Delay 
Line. 



SONY 

No. Symbol 

6 v 

7 APC 

8 X4 

9 3/4 

10 X3 

Voltage 

6.7V 

At 3.58MHz 
output: 5.5V 
AT 4.43MHz 
output: GND 

Equiv a lent circuit 

I l' 

CXA1213AS 

Description 

V signal input pin after separating CouT sig­
nal at Pin 3 to U and V by using 1 H Delay 
Line. 

1--__.__.__l Lag lead filter pin for APC 

- 28 -

4.43MHz crystal pin for chroma VCO 

Discrimination output pin of VCO oscillation 
frequency. High level(5.5V) at oscillation fre­
quency 3.58MHz, Low level at oscillation 
frequency 4.43MHz. Also input pin appli­
cable: Forced 3.58MHz at mode H and 
4.43MHz at mode L. Repeats H and L every 
5 Vertical section at killer mode. 

3.58MHz crystal pin for chroma VCO. 



SONY 

No. Symbol Voltage 

11 

12 

13 

14 

15 

S/S 

N/P 

60150 At 50Hz: OV 
At 60Hz: 4V 

VPH 3.35V 

Equivalent circuit 

- 29-

CXA1213AS 

Description 

SECAM/SECAM input pin. Input high voltage 
over 2. 7V at SECAM and low voltage under 
0.3V at SECAM. 

NTSC/PAL input pin. 
Input low voltage under 0.3V at PAL and 
high voltage over 3.0V at NTSC. 

Discrimination output pin of vertical frequen· 
cies 50Hz and 60Hz. Also input pin applica· 
ble: Forced 60Hz mode at Vee. Forced 50Hz 
mode at GND. 

Input pin for vertical sync separation. Slice 
level is decided by internal constant current 
of 40µA and protection resistance Rr and 
external resistance. Video signal is input at 
2Vp-p. 

Pin to detect slice level to take out V.sync 
peak of sync separation output is detected at 
this pin. 
Connect Capacitor or Capacitor and Resis· 
tance between GNDs for external fixing. 



SONY 

No. Symbol Voltage 

16 VRAMP 

17 VNF 

18 VD 

19 Vcc3 9V 

20 BG 

21 REF 

22 HV 

23 GND2 ov 

24 IS 2.1 v 

Equiv a lent circuit 

"'" 

@ 

+ Vtt3 

"'' 2 

'l.tc 2 
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CXA12l3AS 

Description 

Generates saw tooth wave for vertica I deflec· 
tion. Use the external capacitance which 
holds a stable temperature characteristics. 

Feedback pin for vertical deflection. 
This is compared to saw tooth wave general· 
ed at Pin 16 with comparator and obtains 
almost the same waveform as internal saw 
tooth wave. 

Pin which outputs the difference of compar-
ison between feedback waveform at Pin 17 
and internal saw tooth wave. 

Power supply pin for vertical drive circuit. 
This supplies a stable 9V voltage. 

Burst gate pulse is output. 
Artificial H.sync is supplied instead of H.sync 
when AFC is not locked like at no signal. and 
it outputs approx. 4µs width pulse. 

Pins 21 and 22 are the pins to detect over 
voltage and to make it hold down. This sup-
plies reference voltage to Pin 21 and high 
voltage detection output to Pin 22. 

GND pin for Jungle. 

Pin to generate the reference current to be 
used at internal IC. 
Use the external resistance at 27k0 which 
holds a stable temperature characteristics 
since the reference current is 80µA. 



SONY CXA1213AS 

No. I Symbol Voltage Equivalent circuit Description 

Power supply pin for horizontal drive circuit. +4XA 1
1
2 IJSI Shunt regulator provided inside and it regu· 

lates to 9V. Since the current flowed into is 
25 VcC2 9V 

ij~ approx. 15mA.the Rg value is obtained by 

u .the following formula when + B is + l 15V. 
R _(l 15-9)V 7.07 ..... 6.8k0 g- 15mA 

_J_ Vee 2 

6 +14715K~ 
26 HP 4.3V l" I I FBP input pin and inputs it via capacitor. + t5K l45K 

"' -1 ;;,. 

:fifil 
Horizontal drive output pin and open col· 

27 HD lector output. Drive pulse width is 24µs con· 
stant. 

28 GND3 ov Horizontal drive GND pin. 

@tr~J Connect ceramic oscillator for 32fH VCO and 

29 vco dumping resistance. CSB500F2 for ceramic 
oscillator and 4700 for dumping resistance 
are recommended. 

I 

I 

j ""' 

fT~ E-i 
@t&~e 30 AFC 5.2V Pin that connects AFC loop filter. I -"-;;, 

14 7 rl 

! 
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SONY 

No. Symbol Voltage 

31 2.3V 

32 

33 C BLK 

34 B CLP 6.2V 

35 R CLP 6.2V 

Equiv a lent circuit 

'" 2 

lid 

- 32 -

CXA1213AS 

Description 

Input pin for H.sync separator. The form of 
circuit is the same as V.sync separator,how· 

1 ever,set the slice level lower and time con-
1 stant shorter than V.sync Separator when H. 
sync separator. 

Outputs sync pulled out in H.sync Separator 
circuit. 

C BLK output pin and BLK signal input pin. 
BLK input is ON: over 2.SV at H. 

OFF: under 0.3V at L 
Input in emitter follower circuit at input pin. 

External Capacitor pin for B-Y signal color 
clamp. Also B-Y signal input pin of SECAM. 

External Capacitor pin for R·Y signal color 
damp. Also R-Y signal input pin of SECAM. 



SONY 

No. Symbol ' Voltage 

36 G CLP 6.2V 

37 

38 

39 

40 D. PIC 4V 

Equivalent circuit 

mm 
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CXA!213AS 

Description 

External Capacitor pin for G·Y signal color 
clamp. 

B signal output pin. 

G signa I output pin. 

R signa I output pin. 

External Resistance and Capacitor pin for 
black peak hold of New Dynamic Picture. 
Connect this pin to GND at 1 OkO when you 
want New Dynamic Picture OFF. 



SONY 

No. Symbol Voltage 

41 BRT 

42 HUE 4.5V 

43 COL 

44 PIC 

45 SHARP 3.2V 

CXA1213AS 

Description 

Bright control voltage input pin. 
It is applicable for interface to auto white 

, balance IC when BRT pin is to be V cc· 

I 

f rr:., HUE control voltage input pin for NTSC. 

, $ T 
m m 

- 34-

Color control voltage input pin. 

Picture control voltage input pin. 

Sharpness control voltage input pin. The 
sharpness circuit in IC dose not go through 
when this pin is connected to V cc· 



SONY CXA1213AS 

No. Symbol Voltage Equivalent circuit Description 

46 6.4V Y signal input pin. 1 Vp-p inpul(Typ.) 

47 Vee pin (Y/C system) 

48 GNDl ov GND pin (Y/C system) 
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°' I 

Electrical Characteristics 

No Item Symbol, 2 3 I 4 

1 I Current con­
sumption 

BRT Center 
2 I black level 

DC (BJ 

BRT MAX 

IVec1 

Veec 

3 lblack level lvs•MAx 
DC (B) 

BRT MIN 
4 I black level I V••M•• 

DC (BJ 

5 I PIC Center 
(BJ 

6 I PIC MAX 
(BJ 

71 PICMIN 
(BJ 

COLOR 
8 I CONTROL 

Center 

9 IMAX 

!OIMIN 

VBPC 

VBPMAX 

Ve PM TN 

Vcceo 

Vcxeo 

VCNBO 

a I a I a 

[ 
b 

I---

c 

a 

.-

SW conditions Bias conditirs l(VJ I Input C 
5 6 7 8 101102 El E2 E3 E4 E5 conditions 

a I a I a I a 

.J_ 

b 

f--
c 

a 

-'-t--

bid 

I-+-

c I d 

20 I 9 I 5 I 3 I O I SIG! 

ON 

1--r-

ON 

(Ta= 25'C Vee= 9V See Electrical Characteristics Test Circuit) 

Test 
point 

Details of measurement Min. I Typ. I Max. !Unit 

Al I Test current consumption at Al 

Pin 37 

Input SIG2 to Input A. 
Test DC at Pin 37 

Pin" 37 waveform 

__ ][[[ 
Input SIG3 to Input A. Test DC value at 
Pin 37 on 3 SW conditions. The for­

24 

1.6 

3.4 

0 

1.8 

39 57 lmA 

1.8 I 2.0 

3.6 3.8 IV 

0.45 I 0.75 

21 2.3 

mula V,-V68c is applied for the Specifi- f----lf----t---4 

Pin 37 cations V8 rc.Ver11Ax• 
and VerM1N· 

Input SIG4 to Input B. 
Test DC value at Pin 37 on 3SW condi· 
lions. 
The formula Yx·V88c is applied for the 

2.55 

0.25 

0.6 

Pin 37 I specifications Vcrno•Vcxso•and VCN•o· I 1.4 

fr----~·- 0 

2.85 D v 

0.5 0.75 

0.9 1.2 

v 

2.0 I 2.6 

20 I 100 lmV 

en 
0 z 
~ 

0 
)( 

~ 
N 

i 
"' 



w 
-..) 

I 

No Item 

Detection 
11 axis at PAL 

(B axis) 

Detection 
12 axis at PAL 

(R axis) 

Detection 
13 axis at PAL 

(G axis) 

Gain ratio 
14 

(R/B) 

15 Gain ratio 
(G/B) 

16 KILLER 
POINT 

Symbol 
2 3 4 

<f>ap 

"'·· 
¢>GP 

(R/B)P 

(G/B)P 

DKll.L e 

SW conditions Bias conditions (V) Input C Test 
5 6 7 8 101 102 El E2 E3 E4 E5 conditions point 

a a 

h- ,.--

Pin 37 
Pin 38 
Pin 39 

Pin 37 

Details of measurement 

Input the signal as shown in Diagram I 
to Input B. R,G,and B outputs Yx are 
taken as v •• vG,and v. respectively. At 
this time vary input signal from o· to 

360° and test maximum value VRMAX• 
'\/GMAX•and VsMAX Of VR,VG,and v •. 
Phase angles of each output at maxi· 
mum value are taken as <1>.r'.<1>.e'.and 
¢>Gr respectively.(Get maximum value 
at each output.) At this time the follow· 
ing formulas are applied. 

<l>sp=,P./, 
<l>.p=,P.p'-,P.p', 

<Iler= 4'cP 0 -q,.p' 

And also, 

(R/B)P = v.,.,.x/V BMAX> 
(G/B)P = V GMAx/V BMAX· 

l 35 • 225. 

Lif1I1IBiillill 
(•Signal variable form 0- to 360" to 

phase of burst signal.) 

Diagram 1 Input signal 

lsc=4.433619Ml"ll 

CK ~ 
Diagram 2 RGB each output signal 

Attennate SIG4 less then 300mVpp 
and test amplitude of SIG4 when color 
killer operates. the following formula is 
applied for DK,LL when the value the is 

2 Yx 
taken as Yx. 0 log Tua 

Min. Typ. 

-10 4 

82 90 

228 235 

0.43 0.5 

0.24 0.28 

Max. 

17 

98 

242 

0.57 

0.33 

-28 

Unit 

deg 

dB 

00 
0 z 
~ 

C') 
x ,. 
"' 
~ 
"' 



\;.) 

00 

I 

No Item 

17 4.43 10 

18 
APC pull-in 
(+) 

APC pull-in 
19 

(-) 

Detection 
20 axis at NTSC 

(B axis) 
Detection 

21 axis at NTSC 
(R axis) 
Detection 

22 axis at NTSC 
(G axis) 

23 
Gain ratio 
(G/B) 

24 
Gain ratio 
(G/B) 

HUE charac· 
25 

teristics l 

26 HUE charac· 
teristics 2 

Symbol 
2 3 

6.Fr d 

6.Fcru e 

6.Fcoo e 

<l>BN a 

<l>RN 

<l>GN 

(R/B) N 

(G/B) N 

<l>BNMAX a a 

<l>eNMIN 

SW conditions Bias conditions (V) Input C 
4 5 6 7 8 101 102 El E2 E3 E4 E5 conditions 

f--

ON 

~ 

SIG5 

b a a a a ON 

rr 
20 9.0 5.0 3.0 0 

c 

Test 
Details of measurement 

point 

Since APC circuit does not operate 
when Pin 4 is connected to 9V, the 
carrier frequency of SIG4 is varied and 
the frequency FP when the demodula· 
tion waveform occurs at Pin 37 is to be 
free run frequency. Then formula 
t..Fr=Fr-4433619Hz applies. 

Pin 37 
The APC circuit operates when Pin 4 is 
opened and vary the subcarrier Ire-
quency as the killer circuit is operating. 
The frequency when demodulation 
waveform occurs at Pin37 is to be 
pull-in range frequency. Then the fol· 
lowing formulas are applied. 
6.Fcur=(l,-Fr) (when I, is I, >Fr) 
t..Fco0 =(1,-Fr) (when I, is f,<Fr) 

The contents of test are the same as 
the Items 10 to 15,however,the signal 
input to Input B is as diagram below. 

180. 11!0. 

Pin 37 

u+nlililllillhA Pin 38 
Pin 39 

fsc,,).579545MH1 

(*Signal variable from o· to 360" to 
phase of burst signal.) 

The contents of test are the same as 
the Items 10 to 15. Input signal is 

Pin 37 shown in the right diagram. 
Pin 38 

(Sub carrier freque~ Pin 39 

is to be free run frequency FN.) 

Min. Typ. 

-220 0 

240 420 

-870 

0 11 

93 99 

234 240 

0.72 0.77 

0.26 0.3 

-18.5 

18 30 

Max. 

210 

-550 

20 

105 

246 

0.84 

0.34 

-8 

Unit 

Hz 

deg 

deg 

00 
0 z 
i< 

n 
x 
~ 
:::? 
~ 
"' 
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'° I 

No Item Symbol, 2 

2713.5810 .O.FN Id 

APC pull-in I .O.F c•u1 I e 281(+) 

APC pull-in I .O.Foo1 
291(-) 

Horizontal 

e 

30 I power supply I V CH I a 
voltage 

Vertical 

311 power supply I 
inflow lcv 

current 

Vertical 
32 I triangle 

level (H) l 

331 Level (M) l 

341 Level (L) l 

35 I S/S output 
level (H) 

361 S/S output 
level (L) 

37 1 S/S output 
pulse width 

Vu1 

VMI 

Vu 

VS/SH 

VS/SL 

Isis 

SW conditions Bias conditions (V) Input C I Test 

3 I 4 5 6 7 8 101102 El E2 E3 E4 ES conditions point Details of measurement Min. I Typ. I Max. IUmt 

a 

h- I 
ON 

[ 

The contents of test are the same as 
the same as Items 17 to 19. 
.O.FN =FN -3579545HZ 

-1801 30 I 230 

210 I 410 I I Hz 
F": Free run frequency 
.O.Fcur1 =f,-F" H, 
(When Ix is Ix> F") 
'1Foo1 =f,-F" H, 
(when Ix is fx<F.) 

-10001-600 

SIGl I Pin 25 I Test v?ltage at _Pin 25 when current I 8_6 
15mA 1s flowed mto Pm 25. 9.0 9.4 I V 

A2 !Test the current flows into Pin 19 9.5 I 13.7 I 18 lmA 

Test the voltages v.,,vM,,and Vu at 
Pin 17 after 9.5fH',160,5fH',and 311. I 3.75 J 4.00 I 4.25 
5fH' from VsrNc pulse rising. 

Pin 17 I -µ:-µ-v.syncpulse 

~ 
2.55 I 2.90 I 3.20 

Pin 32 

9.5t Pin 17 output 
wavefonn 

' 
160.s11' ;,11_ 51•• GNDlevel 

l. 35 I 1.80 I 2.40 

Test each level,V51s• and VsisL•and 
pulse width Isis from GND of Pin 32 I 7.5 I 7.85 I 8.2 
output. 

:-~ 0 0.02 0.1 

~~ Pin 32 output 
--- -- vv~~- _J__ ____ l _____ c.r:aveform 

4.4 4.8 5.2 

v 

v 

µs 

m 
0 z 
i< 

0 
)< 

?'. 
~ 
w 
> en 



+-
0 

I 

No Item 

BG OUT level 
38 

(H) 

39 
BG OUT level 
(l) 

BG OUT 
40 

pulse width 

41 
HBLK level 
(H) 

HBLK level 
42 

(l) 

43 
HaLK pulse 
width 

44 
V8 L• level 
tH) 

45 V •L• pulse 
width 1 

46 
VeLK pulse 
width 2 

47 BG OUT 
phase 

HOLD 

48 DOWN 
operating 
voltage 

Symbol 

VBGH 

VeGL 

tBGI 

VHBLH 

VH-BLL 

tHBLK 

YveLn 

tveLKI 

lvetKZ 

teen 

VHOLDI 

SW conditions Bias conditions (V) Input C Test 
2 3 4 5 6 7 8 101 102 El E2 E3 E4 E5 conditions point 

Pin 20 

f----L--

SIG5 

f---

SIGl 

ll! 

Details of measurement 

Test each level,V0 GL•VBGH•and pulse 
width t 8 G1 from GND of Pin 20 output. 

:.. !.~-

~~ Pin 20 output 
, waveform 

__ ___l____. ------s~o 

V pulse 

4*-Uf<:'· 
v .. lt ~ 

1 I I I 

' ' ' I GND 
~ - --tu11___:._, 3.5V 

l ' ' hlU 1 

•n• Pin 33 Output 
waveform 

Test each level from GND of Pin33 
output waveform and pulse width. 
Input SIGl or SIG5 to Input C when 
taLKJ and taL•• are tested. 

Pin 20 output waveform that tests the 
time difference t 800 at this point 

Test the time difference 
t~fo at this point 
~ _ Input C waveform 

,\ 
~Pin 20 output 

waveform 

ll! Raise the voltage of E5 from 5.6V 
subsequently and test offset voltage 
from 5.6V of E5 when HD pulse of Pin 
27 stops. 

Min. Typ. 

2.7 3.3 

0 0.01 

2.9 3.4 

1.8 2.2 

0 0.05 

10.8 11.7 

4.2 4.8 

1.70 1.76 

1.40 1.44 

0.4 0.7 

0 45 

Max. 

4.1 

0.1 

3.9 

2.6 

0.1 

12.5 

5.4 

1.80 

1.50 

1.1 

60 

Unit 

v 

µS 

v 

µs 

v 

ms 

µS 

mV 

fl} 
0 z 
i< 

~ 
~ 
~ 
~ 
"' 



SW conditions Bias conditions (V) No Item Symbol 
2 3 4 5 6 7 8 101 102 El E2 E3 E4 ES 

Horizontal 
49 pull-in FHI 

range 1 

Horizontal 
a a a a a a a 20 9.0 5 3 0 

50 pull-in F"' 
range 2 

Vertical 
51 pull-in fv1 b 

range 1 

f-

Vertical 
52 pull-in fv2 c 

range 2 

;!:: 

Input C Test 
Details of measurement conditions point 

Confirm the output waveform Pin 37 
SIGS agrees with f"=l6.075kHz and f"= 

t--
Pin 37 l 5. l 75kHz of SIGS and SIG9 which are 
Input C input to Input C. This range is to be 

SIG9 pull-in range. 

Pull-in frequency range which varies V 
frequency and synchronizes from asyn· 
chronism 
llE However,let f"=l5.625kHz. 

SIGl 
Pin 37 (Compulsion 50Hz mode) 
Input C Pull-in fre.quency range which varies V 

frequency and synchronizes from asyn-
chronism 
llE However, let 111 =l5.625kHz 

(Compulsion 60Hz mode) 

Min. Typ. 

15.175 

42.1 50 

486 60 

Max. 

16.075 

72.6 

72.6 

Unit 

kHz 

Hz 

m 
0 z 
~ 

0 x ,. 
:::? 
~ ... 



-1'­
N 
I 

Electrical Characteristics Test Circuit 

TE2 
rlr 9V 

GNO 

-{>-J·'· 

INPUT B C 

~o~ 
o_c,; I 

Al 

•• 680k 

!Ok 

C18 RIO 
0.047,11 510 

GNO 

C25 ro•, 
GND 

"' 0 

3V 1-.. 
GNO 

f/J 
0 z 
~ 

0 
)( 

?: 
~ 
w 
> 
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Input Signal 

SIG I 

SI G2 

S !Go 

SI G4 

SI GS 

SI G6 

SI G7 

SI GB 

SI G9 

1 r----1 rto.7v v v lo.JV 

PAL VsvNc available 
fH=l5.625kHz 

PAL VsvNc available 
fH = l 5.625kHz 

PAL VsvNc available 
fH = l 5.625kHz 

PAL VsYNC available 
fH=!5.625kHz 

Burst Burst (Gamer frequency f=4.4336! 9MHz,phase variation applicable) 

l cycle l/2 f" 

NTSC V!IYnc available 

fH=!5.734kHz 

NTSC Ysync available 
fH = l 5. 734kHz 

NTSC V5ync available 
fH=l5.734kHz 

(Camer frequency f=3.579545MHz. phase variation applicable) 

ur--l_[fsv 

- 43 -

fH' =(15.625+0.45) kHz 
(V~iync available) 

fH' =(15.625-0.45) kHz 
(Vsync available) 

CXA!213AS 



SONY CXA1213AS 

Operation Description 
(1) Luminance signal system 

( i ) SHP circuit 
The luminance signal that is input from Pin 46 is emphasized around 3.0 MHz of luminance signal by 

SHP circuit. Connect Pin 45 to Vee so that SHP circuit gets OFF when it is not necessary. 

(ii ) BLK MUTE circuit 
Connecting Pin 41 to Vee replaces BLK section to black level and connection with auto white balance 

IC (CXA1024S) applicable. 

(iii) Fast BLK circuit 
Inputting the character signal etc. to CBLK pin makes the function that attenuates the character signal 

part of video signals available. 

(iv) New Dynamic Picture circuit 
The function to expand black operates in the signals under 501RE of input signal. Connecting Pin 40 

at around 1 OkO resistance makes the function cancelled. 

(2) Chroma system 

( i ) ACC circuit 
Detects the burst signal (that is demodulated by average level detection) by ACC DET and applies 

return to ACC amplifier according to the detection output to keep the demodulated burst level always 
stable. 

(ii) APC circuit 
The input chroma component from Pin 1 composes 8-Y signal and R·Y signal by detecting to the 

external crystal at Pin 8 (3.58MHz) or Pin 10 (4.43MHz), which are output of VCO by APC circuit, after 
it is amplified via ACC and color amplifiers. 

(iii) Matrix 
Composes G·Y signal by mixing B-Y and R·Y signals. Then,outputs at R,G,and B orignal signal by these 

signals and the luminance signal Y. 

(iv) ID correction 
PAL system is sent. after R-Y (V) component of the sygnal gets inverted every 1 H. Due to this reason, 

the demodulation axis also needs to be inverted every 1 H. The R-Y axis is inverted every 1 H synchronizing 
with HP in this IC, ho.wever, the flip-flop corrects it if it is wrong according to R·Y burst detection output. 

( v) SECAM system applicable (Combined with the CXAl 214P) 
The combination with the CXAl 214P enables the SECAM signal demodulated. (See Application Circuit 

2) Inputting the direct voltage of H level (over 2.5V) and R-Y and B-Y signals, which SECAM signal is 
demodulated to R CLP (Pin 35) and B CLP (Pin 34) via direct capacitor make the original signals R,G, 
and B output 

-44-
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(3) Jungle system 
The count down system is adopted. by the 32fH ceramic oscillator. 
Due to these reason, no adjustment of H and V tree run frequency is realized and the number of pins and 

externa I parts get lesser. 
The horizontal synchronization cicuit adopts double loops. The input, VCO frequency and phase are 

combined and the HD pulse is generated in the first loop and the phase with FBP of deflection is combined 
in the second loop. 

The burst gate pulse is generated synchronizing with the input horizontal sync, however this generates 
a artifical pulse at no signal with a artifical horizontal sync from the horizontal count down circuit. 

The vertical synchronization circuit varies the width of input prohibition gate according to input fre­
quency and shortens the section that vertical sync passes throngh to improve the elimination capacity of 
the noises going into vertical sync. (See Diagram of ( i ) Vertical Synchronization Prohibition Gate) 

At the same time, the elminated capacity of the noises are furthermore improved since the peak hold 
circuit is adopted at vertical sync separation circuit. 

The auto discrimination circuit is built in when Switching 50 or 60Hz. 

( i ) Vertical synchronization prohibition gate 

STATE 1 

STATE4 

215 
(215) 

I 

STA TE 1 

V pull-in range 

V pull-in range 

STATE2 STATE3 ST ATE4 

I i 
29J.5 309.5 315.5 

(245,5) (259.5) (265.51 

V pull-in range 

• 1 count: 64µs 

312 count 
D22l 

{ ) shows the valUe in compulsory NTSC mode. 

however, let 1 count be 64,us 

Diagram 1. Vertical pull·in range 

This is synchronized in state 1 to 4 by vertical sync wavelength. The vertical pull-in range is composed 
as Diagram 1. Throngh this, the noise is eliminated as providing the input prohibition gate severely not 
to discrimi.nate the non-continuous noise pulse besides vertical sync. (ex. VHS noise). 
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(ii) 50/60Hz Discrimination Operation 

60Hz 

50Hz 

Non-discrimination range 

241.5 242,5 

I ' 
I I 

I I 
I I 
I I 
I I 
I I 
I 

I 
I I 
I I 
I I 

275 2'75.5 295.5 297 

I I 
I I 

"T 
I 
I I 

I I 
I I 
I I 
I I 
I I 
I I 
1. I 

' I 
I I 

33} .5 339 

~·>-~~~~~~~~~~~~ .... ,. 

~ 

1 50/60Hz discrimiration 

~ hysteresis 

The count number is 64µs by a count (=l/f") 

Diagram 2. 50/60Hz Discrimination Range 

I I 
I I 
I I 
I I 
I I 
I I 

I 
I 

I I 
I I 
I I 

I I--

CXA1213AS 

This IC automatically discriminates the discrimination of 50Hz and 60Hz from the input vertical sync. The 
50Hz has priority when the power supply is on and discriminates as in Diagram 2 by vertical sync wavelength. 
The discrimination output pin is Pin 13 ,and outputs as 60Hz mode H and 50Hz mode L 

For example, this discriminates as 60Hz mode when the input signal is from 242.5 to 295.5 counts and 50Hz 
mode when the input signal is from 275.5 to 337.5 counts. And the hysteresis is provided between the count 
from 275.5 to 295.5. No discrimination occurs besides those so that the discrimination output of former state 
is held. 

The mark~ ,which is a discrimination error occurs due to like an error of vertical sync separation circuit in 
this IC, is a state that discriminates as either 50Hz or 60Hz. 
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ApplicaUon Circuit 1 PAL/3.58NTSC/4.43NTSC System 

+9V 

" 

+I 15V 6 10K 10K IOK IOK 0.047,. 

I 47,. 

Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for 
any problems arising out of the use of these circuits or for any infringement of third party patent and other ri&ht due to same. 
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Application Circuit 2 PAL/SECAM/3.58NTSC/4.43NTSC fl} 

0 z 
i< VIDEO 

+9V ••· ~ 

270 

!47' 
0.0111 2.2k 

J;.lOOP 

180 120P 

~ 
> 

Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for I f:! 
atty problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same. ~ .,, 
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Bright Control Characteristics 

Bright control voltage (V0 e) 

Fig. l 

New Dynamic Picture 1/0 Characteristics 

n-1 -i-:n 
I I ' 

a: 
c. 

::::. 
I­
::> 
0 
IXl 

iD 
~ 
I­
::> 
0 
IXl 

' I 

/N'Ew DYNAMIC PlCTURE I J· 
/ MAX GAIN i 

•• I'° ,,. r .. I.. ,,. 'I , ... 

Input Level (Vp-p) 

Fig.3 

ACC Characteristics 

Burst level (dB) 
Fig. 5 

I 
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Picture Control Characteristics 

Picture control voltage (V0 c) 

Fig. 2 

, PICCENT (3V) 
' •~+--4--4--1---<+-~-4--l-------l~-l--~ 

PIC MIN (OV) 
' I ! 

Color control voltage (V0 e) 
Fig.4 

Y. Signal Frequency Characteristics 

Frequency (Hz) 

Fig.6 
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Notes or Operation 

HUE Control Characteristics 

Pin voltage at pin 42 

Fig. 7 

CXA1213AS 

(1) Recommend adjusting the free run frequency to 4.433619MHz and 3.579545MHz by using the trimmer 
capacitor. 

(2) The HUE characteristics 1 and 2 are tested at HUE pin voltage 8V and 2V. The HUE center is about 
6.0V. 

(3) Adjust the detection axis of PAL mode B output to Odeg by contorolling Pin 4 (PHASE). 
(4) Input the signal to Pin 33 in the emitter follower type when the high speed blanking function u•ed. 

Package Outline 

48 

Unit: mm 

48pin SDIP (Plastic) 

+0.4 
4 3.2-0,1 

25 

600mil 5.lg 

"' "'o oO 
•' 

SONY NAME S 0 I P - 4 BP - 0 2 
EI AJ NAME SDIP04B-P-0600-A 

JED C CODE 
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SECAM Color Decoder 

Description 
The CXA1214P is a color signal processing IC for 

SECAM color television system. The IC has an ID 
determination circuit as well as the video processing 
circuits required for processing of color signals. 

Features 
•Combined use of the CXA1214P and CXA1213S 

makes it possible to configure a system compati­
ble with all three systems, PAL, SECAM and NTSC. 

•Has a self-contained automatic ID determination 
circuit. 

Applications 
•Color television 
• SECAM color decoder 

Block Diagram 

~ 

=> 
0 

~ 

~ 

=> -= 0 

~ 0 
0 > ro 

0 0 

"' "' 

-51 -
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CXA1214P I 

24pin DIP (Plastic) 

Structure 
Bipolar silicon monolithic IC 

~ 
=> ~ u 
0 w 
0 

w <n ':' 0 
ro ro 

E89532-HP 

This information does not convey any license under patent rights of SONY corporation or others. 
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Pin Configuration 

BELL 2 DL IN 

BELL GND 

Vee 2 DL OUT 2 

RDIN DL OUT 

RD OUT v c e 1 

RD OUT 2 BD IN 

RDEEM BD OUT 

COL BDEEM 

PIC C SEC 

RY OUT CID 

BY OUT SEC 

HP BG 

Operating Condition 
• Supply voltage Vee 8.5 to 9.5 v 

Absolute Maximum Ratings(Ta = 25"C) 
•Supply voltage Veci Veci 7 v 
•Operating temperature Topr -20to+75 ·c 
•Storage temperature Tstg -55 to +125 ·c 
•Allowable power dissipation Po 1.3 w 

- 52-
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Pin Description 

Pin 
No. 

2 

3 

4 

5 

Symbol 

BELL2 

BELLI 

RDIN 

RDOUTl 

Pin 
Voltage 

2.5V 

2.5V 

5V 

4.9V 

l.7V 

Equivalent circuit 

- 53 -

CXA1214P 

Descri pt ion 

Chrominance signal bias pin. 

SECAM Chrominance signal input pin. 

Stabilized power supply decoupling pin. Con­
nected to Pin 20, it allows supply of current 
(l 5mA standard) from outside. 

Use this pin to connect the R-Y discriminator. 

The FM demodulator input pin. 



SONY® 

Pin 
Symbol 

No. 

6 RDOUT2 

7 RDEEM 

8 COL 

9 PIC 

10 RY OUT 

Pin 
Equivalent circuit Voltage 

Vctt 

66K 

1.?V 

34K 

2.5V 

2.5V 

-54-
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Description 

FM demodulator bias pin. 

Use this pin to connect the de-emphasis 
capacitor. 

Color control pin. 

Picture control pin. 

R-Y signal output pin. 



Pin 
No. 

11 

12 

13 

14 

15 

Symbol 

BYOUT 

HP 

BG 

SEC 

CID 

Pin 
Voltage 

2.5V 

2.5V 

Equivalent circuit 

~~~~~~-vcc1 

I OK 

lOK 

- 55 -

CXA!2!4P 

Description 

B-Y signal output pin. 

Fly back pulse input pin. Input positive 3Vp-p 
flyback pulse via a capacitor. 

Burst gate pulse input pin. 

SECAM/SECAM output pin. Forced ground­
ing of this pin creates the forced SECAM 
mode. 

Use this pin to connect the ID sample hold 
capacitor. 



SONY@ 

Pin 
Symbol Pin 

No. Voltage 

16 CSEC 

17 BDEEM 2.5V 

18 BDOUTl l.?V 

19 BOIN 4.9V 

20 Vcc1 5V 

21 DLOUTl 2.5V 

Equivalent circuit 

Vcc1 

+ IOK 

40K 

- 56 
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Description 

Time constant pin for identification of 
SE CAM. 

Use this pin to connect the de-emphasis 
capacitor . 

.The FM demodulator input pin. 

Use this pin to connect the B·Y discriminator. 

Connected to Pin 3, this pin allows supply of 
current (15mA Typ.) from outside. 

Use this pin to input 1 H delayed signal. 



Pin Nofymbol Pin 
Voltage 

,, I DLDUT2 2.5V 

24 OLIN 2.5V 

Electrical Characteristics 

No. Item Symbol 

1 
Regulator 

Vcc1 voltage 1 Yee =8 

Regulator 
2 

voltage 2 V cc= 9V VcC2 

3 
Regulator 

VD12 
voltage difference 1 

4 DEM difference R-Y ROE 

5 DEM difference B-Y BOE 

6 
Output amplitude 1 

VRl 
R-Y 

CXAI 214P 

Equivalent circuit Description 
---------- -----r--

------r--.---.---vc" I 
44. 5K 

T8 =25°C, Vee =9V, Refer to Electrical Chracteristics Test Circuit. 

SW Bias 
Condition Min. Typ. Max. Unit condition condition 

- 1 Voltage at Pin 3 tested. 4.65 5.0 5.35 v 
-+---

- 2 Voltage at Pin 3 tested. 4.65 5.0 5.35 v 
---

Difference between measurements I 
30 

I 
- - - l - I mV 

of test No. 1 and 2. I 

Input signal : SGl, SG2 I 

I SW! : OFF Difference in output DC level at Pin I 

SW2: OFF 10. ,--L-~_h_e~ si;~~I 4 1s input -20 1 0 +20 mV 
SW3: OFF ~ 

L When signal 3 is input 

Input signal : SGl, SG2 
l I Difference in output DC level at Pin I -20 0 +20 mV 

11. 
·- --

Input signal : SG3 I 
p-p value of output at Pin 10 tested. I 

j j 

JIU 
0.7310.899 "'l Yoo l l -

-57 -
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No. 

7 

Item 

Output amplitude 1 
B·Y 

Symbol 

VBl 

SW 
condition 

Bias 
condition 

CXA1214P 

Condition Min. Typ. Max. Unit 

Input signal : SG3 
p-p value of output at Pin 11 tested. 

0. 90 1.11 1.39 Vp-p 

-----+--------;-.--;-.-----+-----+--------------------+----t-----+-----+--~l 

8 
Output amplitude 
ratio R-Y /B·Y 

VRB 

Output amplitude ratio of 
mentioned Pins 6 and 7. 

VRl 
VRB=vsf 

above-

0. 75 0.813 0.87 

1~-~1~--~~~-~~-~--+--~~~-+-~-~-r-~-~~----~-~---+~~~--~---+---+-------1 

Input signal : SGl 

9 HBLK noise R-Y 

10 HBLK noise B-Y 

11 

12 

13 

ID reset R-Y 

ID reset B-Y 

Deem characteristic 
R·Y lOOkHz 

VNR 

VNB 

RID 

BID 

SW! : OFF 
DER2 SW2 : OFF 

SW3:0FF 

2 

2 

Noise in BLK section of output at 
Pin 11 tested. 

Input signal : SGl 
Noise in BLK section of output at 
Pin 10 tested. 

Time from when abnormal pulse is 
forced into input signal (SG4HP) to 
when normal output is restored at 
Pin 11. 

Jll----\ru 
L Lio reset 

Abnormal H pulse 

Time from when abnormal pulse is 
forced into input signal (SG4HP) to 
when normal output is restored at 
Pin 10. 

Input signal : SG5, SG6 
Output level at Pin 11 tested. 

Input _ill _ 
SG5 -_~l~.Ll 

Input 
SG6 

- 58 -

r IOOKHz 

J\ /\ /\ ~-~!~­- v V v__~ __ L 

DER2=201og ~::(dB) 

10 mVrms 

0.15 0.303 0.43 ms., 

0.15 0.291 0.43 ms., 

-2.71 -1.71 -0.70 dB 
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No. Item Symbol 
SW Bias 

Condition Min. Typ. Max. Unit 
condition condition 

Input signal: SG5, SG6 
Difference in output level at Pin 11 
tested. 

Deem characteristic 
SWl: ON 

14 
R-Y 50kHz 

DER3 SW2: OFF l Input -1\f'N\C_~E 
-7.73-6.73 -5.73 dB 

SW3: ON SG6 i 

DER3=201og ~::(dB) 
-

Input signal: SG5, SG6 
Difference in output level at Pin 10 
tested. 

Input -sir Deem characteristic 
SWl : OFF SG5 

15 DEB2 SW2: OFF l -3.19 -2.19 -1.19 dB 
B-Y lOOkHz 

SW3: OFF t IOOKHz 

Input -1\J'N\C-~1~-
SG6 __ L_ 

DEB2=201og ~::(dB) 
Input signal: SG5, SG6 
Difference in output level at Pin 10 
tested. 

Deem characteristic 
SWl: ON I IOOKHz 

16 
B-Y 500kHz 

DEB3 SW2: OFF l 
Input -1\J'N\C-~~~-

-6.71 -5.71 -4.71 dB 
SW3: ON 

SG6 _____ !__ 

DEB3=201og ~::(dB) 
Input signal: SG3 

SWl : OFF Input signal reduced to find the 
17 Killer Point KIL SW2:0FF l point where the Killer is caused to -65 -50 -35 dB 

SW3: OFF be ON. (Voltage at Pin 14···0.2V or 
less). 

SWl : OFF Input signal: SG3 
18 Killer drive KILR SW2 : OFF l Voltage at Pin 14 tested when input - - 1 v 

SW3: OFF signal is reduced to 65dB. 

19 
Regulator voltage 

VD23 - 3 
Difference from testing 2 tested in - - 40 mV 

difference 2 voltage at Pin 3. 

Bias Condition Table 

~ E, E, E, 

1 8V 3V 3 

2 9 3 3 

3 10 3 3 
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Electrical Characteristics Test Circuit 

E4 J 5V 

O.II 
180 

~ 
150p 

BELL 
FILTER 

22P 

75P 
L 1 

15~ o. I~ 

1T130P 

rfr IEZ =31E3 =3V I 520P 

R-Y 
OUT 

B-Y 
OUT 

[ 

• 2 

BURST GATE PULSE 
(BG) 

• I 

FLY BACK PULSE 
(HP) 

00 
0 z 
~ 
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~ 
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Input signal 

11 HP: 

12 BG: 

SGI ,SG2: 

SG3: 

SG4: 

SG5: 

SG6: 

3V 

7,1µ.sec3.2,1i1sec 

200mVP-P 

I SG2: 
15mVp-p 

200mVP-P 

t,. 

JV 

56.9,isec 

1 .. 

foR=4, 406MHz 

28. 4.l's e c 

....-~~+.-~~~~..;...~~~~--

1 .. 1 .. -2aoK foR +280K 

200mVp-p 

1 .. 1,. +2BOK 

200mVP-P 

1 .. 1,.- IOOK I,.+ IOOK 

FM wave I 

Center frequency: f0 =f0 R 

Maximum frequency deviation: 6.f=lOOkHz 
Modulation frequency: P =I OOkHz 

-61-
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1 .. 1 .. 

loo =4.25MHz 

1 .. loe+230K I,. -230K 

1 .. loo -280K 

foo lot+IOOK fa1-1001< 

foo FM wave 2 

Center frequency: f0 =f~s 
Maximum frequency deviation: .6.f=lOOkHz 
Modulation frequency: P= !OOkHz 
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Operation 
SECAM color signal is input from Pin 2 via the bell filter. 
The signal is passed through the limiter from which it is directly routed to the permutator and is also output 

to Pin 24. 
The signal output from Pin 24 passes through the 1 H delay line and is re-input from Pin 21 and it is sent 

through the limiter to the permutator. 
In response to a switching pulse from the determination system, the permutator sends either the signal 

directly input from the bell filter or the signal input via the 1 H delay line to the R·Y or B-Y FM detector. 
The color signals passed through the FM detectors are output through the respective de-emphasis circuits 

and color control circuits to Pins 10 (R-Y output) and 11 (B-Y output). 
The determinat.ion system monitors the outputs from the FM detectors to check whether the permutator is 

correctly switching the signals, and provides controls to make sure that the permutator correctly switches the 
signals. When no SECAM signal is input, the forced killer is activated to block output of R-Y and B-Y signals. 
In addition, the output at Pin 14 is caused to be "Low". 

Appllcatlon Circuit 

15m~ l.70 

+9V 

o,,I 

~ 120P 

1511 0. '" 

4,7K 

R-Y B-Y 
OUT OUT 

COL PIC 

- 62 -

BURST .GATE PULSE 
{BG) 

FLY BACK PULSE 
(HP) 
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Adjustment procedure 
Input SECAM color bar signal to Pin 2 via the bell filter. Adjust coil L1 so that the video section black level 

and BLK level will be in alignment in the output at Pin 10. 
Similarly, adjust coil L2 so that the black level and BLK level will be in alignment in the output at Pin 11. 

Example of characteristics 

Color Control Characteristics (When color bar is input) 

+" 
:J 

.& 
:J 
0 

>­
cil 

Color control voltage (V) 
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Package Outline 

24 

Unit: mm 

24pin DIP (Plastic) 

+ 0.4 
3 0.2-0.1 

1.2±0.15 

z "'~ .... dd 
:>+I 

"' ... d M 

" q 

"' 

CXA1214P 

400mil 2.0g 

DIP-24P-01 
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SONY@ CXA 12185 CXA 12285 
NTSC/PAL Decoder 

Description 
CXA1218S and CXA1228S are decoder ICs used to 

convert composite video signals into color difference 
signals. They have signal outputs, such as composite 
sync, burst flag, subcarrier, and alternate signal 
outputs, necessary, for image processing. CXA 1228S 
operates in both NTSC and PAL modes. 

Ratio is R-Y: B-Y 1.4 : 1.0 for CXA1218S 
R-Y: B-Y ~ 1 : 1.27 for CXA1228S 

Features 
• Single supply operation 5V 
• Low power consumption (85 mW Typ.) 
• Compatible with both NTSC and PAL modes 
• Provides composite sync, burst flag, subcarrier, and 

line alternate signal output 

Function 
Synchronous separation, compostie sync output, 

burst flag output, ACC, ACK, APC, demodulator, DL 
amplifier, PAL ID, HUE control. 

Structure 
Bipolar silicon monolithic IC 

Absolute Maximum Ratings (Ta=25°C) 
• Supply voltage Vee 
• Operating temperature Topr -20 
• Storage temperature Tstg -55 

10 
to 
to 

• Allowable power dissipation Po 250 

Recommended Operating Condition 
• Supply voltage Vee 5 ± 

- 65 -
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Package Outline 

28 

+75 
+150 

0.25 

28 pin SDIP (Plastic) 

>OA 
2 6.9 -0.1 

v 
'C 
·c 

mW 

v 

15 

This information does not convey any license under patent rights of SONY corporation or others. 

Unit: mm 

SDIP-28P-01 

80444-YA 
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Block Diagram and Pin Configuration 

APC TC 
DLA BIAS 

CHROMA Vee 3 OUT 

Vee 2 

ALT PLS OUT 

CHROMA 
ADJ 

CHROMA 
Vee 1 

IN 

ACC TC TP ADJ 

ACK TC 

BF OUT 

VIDEO 
IN 

SYNC OUT 

GND 1 
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Pin Description 

No. Symbol 

1 GND 1 

2 SYNC OUT 

3 BF OUT 

4 ACKTC 

5 TPADJ 

6 Vee 1 

ALT 
7 PLS 

OUT 

8 Vcc3 

9 APCTC 

Voltage 

av 

H; 2.4V 
Min. 

L; 0.4V 
Max. 

3.1V 
Typ. 

1.23V 
Typ. 

*5V 

H; 2.4V 
Min. 

L; 0.4V 
Max. 

*5V 

*3.4V 

*Note) External apply voltage. 

Equivalent circuit 

3.25K 

i;;="'' 
2 r----+--+----. 

~'~' 

~'"" 

5 ~ IT ......, ,,,, 
~--4--:-----+-GN01 

~ Vcc3 

~ SOK ~A 

~ 

'~( ~l ---+-- GND' 
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CXA1218S/CXA1228S 

Description 

GND pin of Y AMP and SYNC SEP. 

Composite Sync output pin (TTL level) 

Burst flag output pin (TTL level) 

ACK (Auto Color killer) time constant pin 

Burst flag positional adjusting pin 
By changing the current from this pin burst 
flag position adjustment to to (BF) =5.6 µs 
can be performed. 

Supply pin of Y AMP and SYNC SEP. 

Line alternate pulse output pin 
NTSC mode; L 
PAL mode ; Alternate Hand L every IH. 

Supply pin of APC, HUE, VXO and SYNC SEP. 

APC (Auto Phase Control) time constant and 
to adjusting pin 
By varying the DC voltage to be applied to 
this pin, free running frequency of VXO 
adjustment can be performed. 



CXA1218S/CXA1228S 

No. Symbol Voltage Equivalent circuit Description 
-;,,-

Vcc3 HUE adjusting pin 

""'~ 
By applying voltage O to 5V to this piri, HUE 

~ adjustment at over ±30° can be performed. 

10 HUE ADJ *2.0V ~ Ground with a capacitor at.PAL mode. 
10 47K ... 

tKj_ IK •• 
+ + 100,uA 20K 

GND3 

Vee !I X' tal oscillation pin 

~ 11 VX02 3.1V '::L Typ. Q9-
tOK 

.. 
t 100,llA 

I 
100,llA 

GND! J: veos X' tal oscillation pin 

~ 

12 VXOi 3.3V ~ 

Typ. ~ + tOOpA 

GND 5 

13 GND3 ov GND pin of APC, HUE and VXO. 

{£""' Sub carrier output pin 

14 SCOUT 
1.8V 
Typ. 

A 

GND ! 

15 GND2 ov GND pin of demodulator and Y /C mixer. 

Vee 2 R-Y output pin 
16 R-YOUT ~ 2.0V f 

Typ. •• B-Y output pin 10.!5K 

17 B-YOUT ~ ~· --... 
@ t-j~ ® 

2.0V j_~µ~OO.A Youtput pin 
18 YOUT Typ. GNO 

Vee 2 DL amplifier input pin 

JJ *2.3V Ground at NTSC mode. 
(PAL) Connect with IHDL output during PAL mode. 

19 

19 DLAIN ')_.,, .,,_ 
*OV q;· ~K J 

(NTSC) + ... 
4K ~OµA 

GND2 

*Note) External apply voltage. 
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No. Symbol 

20 DLA BIAS 

21 CHROMA 

22 

23 

OUT 

Vcc2 

CHROMA 
ADJ 

Voltage 

*2.3V 
(PAL) 

*OV 
(NTSC) 

3.7V 
Typ. 

*5V 

2.5V 
Typ. 

24 CHROMA 2.3V 
IN Typ. 

25 ACCTC 

*Note) External apply voltage. 

Equivalent circuit 

Vcc2 

t- -~Vcc2 

+--I 400µA 

l_ --

10K 

10K 

GND 2 

CXA1218S/CXA1228S 

Description 

NTSC/PAL mode switching and DL amplifier 
gain adjusting pin. 
NTSC/PAL mode selection and DL amplifier 
gain adjustment in PAL mode are effected 
through application of voltage to this pin. 

V20 s O.SV ; NTSC mode 
2.0V s V20 s 2.SV ; PAL mode 

Variable range over ± 3dB 

Chroma output pin 
Connect to Vee 2 at NTSC mode. 
Connect to IHDL input at PAL mode. 

Supply pin of demodulator and Y /C mixer. 

Chroma amplifier gain adjusting pin 
Chroma amplifier adjustment can be per­
formed by applying volage to this pin. 

V23 s O.SV ; B/W (Free run) mode 
2.0V s V23 s 3.2V ; Color mode. 

Variable range -20 to OdB. 

Chroma signal input pin 
,------~----.--voe 2 Typical input level is burst amplitude 

143mVp-p. 

ACC (Auto Color Control) time constant pin 

,-----___,_----Vee 2 
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No. Symbol 

26 TC2 

27 VIDEO IN 

28 TC 1 

Voltage 

2.7V 
Typ. 

Equivalent circuit 

CXA1218S/CXA1228S 

Description 

Video signal (luminance + sync signal) input 
pin 
Standard Input level is 0.36 Vp-p. 

~---~-~.--v'" Feed back clamp time constant pin for SYNC 
SEP. 
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Electrical Characteristics 

Test item Symbol 

Consumption current 1 lcc1 

Consumption current 2 lcc2 

Consumption current 3 lcc3 

Video amplifier voltage gain 
Vo1YJ 

Video amplifier frequency 
fo1v1 

characteristics 

Video amplifier maximum 
VOM(Y) 

output 

Demodulation output DC Eo1A-YJ 

voltage Eo1a-v1 

Video output pedestal voltage Eo1YJ 

Color difference demodula- Eo1A-v1 
lion output voltage 

Eo1a-v1 

Demodulating output residual CL1A-Y) 
carrier 

CL1B-Y} 

ACC characteristics 1 
ACC1 

ACC characteristics 2 
ACC2 

Color killer level 
ek 

APC pulling range Ip 

Hlevel VOH(S) 
Synchroniz-

L level Vol(s1 
ing output 

Delay time to1s1 

H level VOH(BF} 
Burst flag 

Llevel VOL(BF} 
output 

Pulse width IW(BF} 

Blanking pulse width tW(BLK} 

Sub carrier output voltage Vo1sq 

Alternate H level VOH(ALT) 
pulse output 

Llevel VOL(AL T) 

CXA1218S/CXA1228S 

(See the Electrical Characteristics Test Circuit.) 
Ta = 25°C, Vee = 5V 

Input 
Condition signal Test 

Min. Typ. Max. point Unit 
v c 

6 3.45 4.55 6.70 mA 
Chroma input no signal 2 - 22 5.48 7.24 ~0.65 mA 
PAL mode 

8 3.13 4.13 6.07 mA 

VAc=0.1Vp-p f= 100kHz 
Voc=0.125V 1 - 18 9 10 11 dB 

Refer to test method detail-1 
(11.5) (12.5) (13.5) 

Input frequency of -3dB with 1 - 18 5.0 MHz 
1 OOkHz output taken as OdB 

VAc=0.32Vp-p f= 100kHz 1 - 18 0.7 Vp-p 
Voc=0.16V (1.0) 

16 1.4 2.0 2.7 

Chroma input no signal 2 - 17 1.4 2.0 2.7 v 
18 1.6 2.0 2.3 

16 1.4 

Refer to test method detail-2 3 5/7 
(1.0) 

Vp-p 
17 1.0 

(1.27) 

Chroma input no signal 16 
2 - r---- 40 mVp-p 

3.58MHz component 17 

ACC1 =Voe ~in=-20dB) 
Voe (Vin=OdB) 

3 5/7 21 -5.0 -2.0 dB 

ACC2 = Voc(Vin= +6dB) 
Voc(Vin = OdB) 

3 5/7 21 + 1.0 +3.0 dB 

Chroma input level during 3 5/7 24 -44 -38 -32 dB 
color killer operation 

2 6/8 14 ±300 Hz 

2.4 v 
2 - 2 0.4 

0.4 0.5 0.6 µS 

2 - 3 2.4 v 
2 - 3 0.4 v 
2 - 3 2.2 2.4 2.6 µs 

when adjust to to(bf) = 5.6µs 
2 4 18 9.0 10.0 11.0 µS 

3 5/7 14 400 500 mVp-p 

PAL mode 7 
2.4 v 3 5/7 

0.4 

Note) The values in the parentheses are for CXA 1228S. 
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Synchronous Timing Chart 

H 
Synchronizing 

v 
Synchronizing 

INTSC I 
SYNC 

Odd 

OUT 

Even 

Odd 
BF 

OUT 
Even 

(BLK) 
Odd 

PLS 

Even 

~ 
Odd 

SYNC 
OUT 

Even 

Odd 
BF 

OUT 

Even 

Odd 

(BLK) 
PLS 

Even 

Input signal 

SYNC 
OUT 

BF 
OUT 

BLK 
PLS 

CXA1218S/CXA1228S 

Bursi 

ID IS) 

IDIBF) IWIBF> 

I W IBLK) 
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Electrical Characteristics Test Circuit 

~ R~=IK 

~ 

Rg=IK 

~I S-IG-1-to-3-.}--c~~-+-I~~~~~~ 

4.3K I 4.3K 

SYNC BF 
OUT OUT 

TP 
ADJ 

ALT 
PLS 

OUT 

fo ADJ 3.3K 
HUE 

ADJ 

.01,u 

Y OUT 

8-Y OUT 

R-Y OUT 

SC OUT 

5V 

00 I 
0 z 
~ 

~ 
~ 

"' (f) 

----0 

~ 
"' "' "' (f) 



SONY® CXA1218S/CXA1228S 

Input signal 

v SIG 1 I ~" -~ 
I 

VAC 

1. H 

SIG2 

U__1_0.1v LJ 

SIG3 0.256 0.228 
~0.151 

0.1050 .077 
o.02av 

0.1V 
---. 

c SIG4 Sine wave Frequency 3.579545 MHz 
Amplitude 143 mVp-p 

SIG5 

0 EJ I I I tJ 0 EJ I I I tJ 
Amplitude 143 320 451 422 422 451 320 mVp-p 
Phase 180 168 284 241 61 104 348 deg 
Frequency 3.579545 MHz 

SIG6 

0 I I 0 I I 
Amplitude 143 436 mVp-p 
Phase 180 0 deg 
Frequency 3.579545 MHz ±300 Hz 

SIG 7 

0 EJ I I I tJ 0 EJ I I I tJ 
Amplitude 143 320 451 422 422 451 320 143 320 451 422 422 451 320 mVp-p 
Phase 135 168 284 241 61 104 348 225 192 76 119 299 256 12 deg 
Frequency 4.433619 MHz 

SIGS 

0 I I 0 I I 
Amplitude 143 436 143 436 mVp-p 
Phase 135 0 225 0 deg 
Frequency 4.433619 MHz ±300 Hz 
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Details of Test Method 

1. Video amplifier voltage gain 

Input 
waveform 

Output 
waveform 

VIDEO IN 

CHROMA IN 

YOUT 

2. Primitive output voltage 

Input 
waveform 

Output 
waveform 

VIDEO IN 

CHROMA IN 

R-Y OUT 

B-Y OUT 

YOUT 

CXA1218S/CXA1228S 

Vin 

No signal input 

V OUT 

Vout 
Gv = 20 log --y;n (dB) 

J D [j I I I s D 
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Application Circuit (NTSC mode) 

VIDEO 
IN 

SYNC BF 
OUT OUT 

Application Circuit (PAL mode) 

VIDEO 
IN 

SYNC 8 F 
OUT OUT 

fo ADJ 

ALT PLS 
OUT 

HUE ADJ 

-76-

SC 
OUT 

SC 
OUT 

CXA1218S/CXA1228S 

Y B/W (Free running)/ 
Color IN 

K 

l--+-Ni----<> B/W (Free running)/ 
Color IN 



SONY@ CXA1218S/CXA1228S 

Applications 

1. Input signals 
Composite video signal input is separated into video signal (Y) and chroma signal (C) by band-pass 
filter, trap and delay line, Y is input to Pin 27 and C to Pin 24. While composite video signal is 
input at 1 Vp-p, the typical levels of the input signals are as shown in the table below. 

Composite 
video IN 

2. Time pulse adjustment 

Video IN 
Pin 27 

Composite video input 
(Synchronous negative 
polarity) 

Video Luminance 

input Sync 

Chroma Burst 
input 

CXA1218S CXA1228S 

1.0Vp-p 1.0Vp-p 

0.256Vp-p 0.189Vp-p 

0.103Vp-p 0.076Vp-p 

0.143Vp-p 0.143Vp-p 

BF (Burst Flag) pulse positional adjustment can be performed by changing the current to be taken 
out from Pin 5. Setting to (BF) at 5.6 µs by this adjustment results in that BF pulse width is set at 
approx. 2.4 µs and BLK (blanking) pulse width at 10 µs. 

3. Monochrome (free-running)/color mode switching 
If Pin 23 (CHROMA ADJ) is set to H ~2.0 V), the color mode is established. Input chroma signal 
will be decoded and output in the form of color difference signal. If Pin 23 is set to L (;:£0.8V), the 
monochrome (free-running) mode is established and the APC circuit is made to stop. As a result, 
VXO oscillates in the free-running mode. 

4. NTSC/PAL mode switching 
Setting Pin 20 (DL A BIAS) to H (~2.0V), establishes the PAL mode, and setting the pin to L (;:£0.8V). 

5. Chroma output 
Chroma signal subjected to ACC and blanking is output at Pin 21 (CHROMA OUT). Output amplitude 
is approx. 160mVp-p with typical input (75% color bar). 
In the PAL mode, this output is to be input to 1 H DL. In the NTSC mode, connect Pin 21 to the 
power supply (Vee). 

6. DL (Delay Line) AMP 
An amplifier for insertion of 1 H DL and matching loss compensation when in the PAL mode. Its 
gain is variable within 14 ± 4 dB to absorb DL dispersion. 
Its input pin is Pin 19 (DL A IN); apply to this pin a bias voltage of the same potential as with Pin 
20 (DL A BIAS). The signal having passed through 1 H DL is to be input to Pin 19 after adjusted at 
the delay adjusting transformer (DAT) so that the delay time is 1 H (64 µs). 

In the NTSC mode, this amplifier is not used; set the levels of Pins 19 and 20 at L {;:£0.8V). 
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7. VXO and APC 
Pin 9 (APC TC) a time constant pin for APC. In the monochrome (free-running) mode in which the 
APC circuit does not operate, the free-running frequency depends on the DC voltage across this pin. 
VXO can operate eith!f!r for NTSC or PAL by changing .the quartz oscillator and series capacity. 

8. Adjustment procedure· 
Input signal : 100% color bar 

[NTSC mode) 
1) BF positional adjustment 

Adjust the resistance between Pin 5 and GND so that BF position to = 5.6 µs. 
2) Video amplifier level adjustment 

Adjust Y ADJ so that Y output white peak (100% white) Is of 0.714 Vp-p. 
3) fo adjustment 

Establish the monochrome (free-running) mode, and adjust fo ADJ so that oscillation frequency 
(output subcarrier) frequency Is fsc. 

4) Hue adjustment 
Establish the color mode, and adjust HUE ADJ so that output amplitudes A, B and C are all 
equal. 

5) Chroma level adjustment 
CXA1218S: Adjust C ADJ so that the maximum amplitude of output B-Y is 1.0 Vp-p. 
CXA1228S: Adjust C ADJ so that the maximum amplitude of output B-Y is 1.27 Vp-p. 

(PAL mode) 
1) BF positional adjustment ........ Same as with NTSC mode. 
2) Video amplifier level adjustment .. Same as with NTSC mode. 
3) fo adjustment .................. Same as with NTSC mode. 
4) DL amplifier adjustment 

Establish the color mode, and adjust DLA ADJ so that the R output amplitude is the same for 
any adjacent two H Intervals. 

5) Chroma level adjustment 
CXA1218S: Adjust C ADJ so that the maximum amplitude of output B-Y is 1.0 Vp-p. 
CXA 1228S: Adjust C ADJ so that the maximum amplitude of output B-Y is 1.27 Vp-p. 
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Description of Operation 

1. Sync separation system 
The sync separation system clamps the sync tip of the video signal having been input from Pin 27 to 
separate the sync signal from the input video signal. Sync pulses are then processed to form BF, H, 
and BLK pulses, which are supplied to subsequent circuits. Of these pulses, sync and BF pulses are 
output at Pins 2 and 3, respectively, after transformed to TTL level via buffer. 

2. Luminance signal regeneration system 
Video signal input from Pin 27 has its pedestal clamped, and amplified by the Y amplifier. 

3. ACC system 
The burst component of the chroma signal having been input from Pin 24 is detected at ACC DET. 
Feedback to ACC AMP occurs depending on the detected output so that the burst level is kept 
constant. 

4. APC system 
After the signal level is brought to the fixed value at ACC AMP, the burst component alone goes into 
the APC circuit via the BURST GATE circuit. Meanwhile, a 0° carrier and a go0 carrier are formed 
from VXO output, and the go0 carrier goes into APC via the HUE circuit. At APC, phase comparison 
is carried out between the go0 carrier and the input burst, and feedback to VXO is performed so that 
the phase difference is go0 • The 0° and go0 carriers thus formed are supplied to B-Y DEM and R-Y 
DEM, respectively. Therefore, demodulation axis can be changed by rotating the phase of the go0 

carrier at the HUE circuit. 

5. Color signal regeneration system 
1) NTSC system 

The chroma signal amplified at ACC AMP is amplified again at CHROMA AMP, then demodulated at 
B-Y DEM and R-Y DEM, and output at Pins 16 and 17 in the form of color difference signal. 

2) PAL system 
Processing is the same as with the NTSC system up to CHROMA AMP. 
The chroma signal output at Pin 21 goes into DL AMP at Pin 1g via 1 H DL and DAT, and then 
input to the ADD/SUB circuit after level-controlled. At the ADD /SUB circuit, the signal is subjected 
to addition and subtraction with respect to the original signal. The signals obtained by addition 
and subtraction are input to B-Y DEM and R-Y DEM, and demodulated by the 0° carrier and the 
go0 carrier inverted every H. After that, the signal is output in the form of color difference signal 
as with the NTSC system. 

6. PAL ID 
The PAL signal is transmitted with its R-Y component inverted every H. It is therefore necessary to 
inverse the demodulation axis every H. In this IC, the go0 carrier is inverted in synchronization with H 
BLK pulses, and checking for correspondence with the input burst is performed by synchronous 
detection. If an error is detected, feedback to FF (Flip Flop) is performed for correction. 
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LCD TV YC Jungle 

Description 
The CXA1385Q is a LCD TV IC that converts the 

composite video signals to RGB equivalents. It is 
ideally suited for use in a 2- to 4-inch LCD TV set. It 
incorporates all filters necessary for signal processing. 

Features 
• Built-in delay line (Y/C delay alignment) 
• Built-in TRAP, BPF, and SHARPNESS functions 
• Built-in APL circuit 
• Few number of parts (approximately 50 parts) 
•Low power consumption 135mV (Vcc=5V). 

Absolute Maximum Ratings 
• Supply voltage Vee 14 
• Operating temperature Topr -20 to +75 
• Storage temperature Tstg -65to+150 
• Allowable power dissipation 

Po 500 

Operating Conditions 
Supply voltage Vee 4.75 to 5.25 

Block Diagram and Pin Configuration 

v 
·c 
·c 

mW 

v 

CXA1385Q I 

32 pin OFP (Plastic) 

Applications 
Color LCD TV sets etc. 

Structure 
Bipolar silicon monolithic IC 

Sony reserves the right to change products and specifications without prior notice. This information does ho! convey any license by 
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the 
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits. 
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Pin Description 

Pin 
No. 

Symbol 

BPF FO 

2 HUE ADJ 

3 CCONT 

4 APCTC 

5 VX.02 

Pin 
voltage 

2.1V 

2.0V 

2.8V 
typ. 

3.4V 

2.8V 

Equivalent circuit 

4.ZV 

T 

14K 

- 81 -

CXA 13850 

Description 

Filter to adjustment. 
The current derived from this pin is 
made variable for filter to adjustment. 

Hue adjustment. 
Applying a voltage of 0 to 5V to this 
pin provides hue adjustment over 
± 20°. 

Chroma amplifier gain adjustment. 
Chroma amplifier adjustment is 
made according to the voltage 
applied to this pin. 

APC (color sync) time constant and 
free-running frequency adjustment. 
The VXO free-running frequency is 
adjusted by varying the DC voltage 
applied to this pin. 

Crystal oscillation. 



SONY 

Pin 
No. Symbol 

VX01 

7 SCOUT 

8 GND1 

9 R 

10 G 

11 8 

12 ACKTC 

13 ACCTC 

14 GND2 

Pin 
voltage 

3.3V 

1.3V 

OV 

2.0V 

3.2V 

ov 

Equivalent circuit 

-82-

CXA138s0 

Description 

Crystal oscillation. 

Subcarrier output. 

Filter/chroma GND. 

R output. 

G output. 

8 output. 

ACK (automatic color killer) time 
constant. 

ACC (automatic color control) time 
constant. 

YGND. 
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Pin Symbol 
Pin 

No. voltage 

15 CSYNC H· 
2.4V 
min. 

L; 
0.4V 

16 BF max. 

17 TC1 

18 Vcc2 5V* 

19 TPADJ 1.23V 

20 VREG 4.2V 

21 CLPTC 

Equivalent circuit 

4K 

1K 

SK 

100.JJA 

100.JJA 
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Description 

Composite sync output (TTL level). 

Burst flag output (TTL level). 

Feedback clamp time constant for 
SYNC SEP. 

Y power supply. 

Burst flag adjustment. 
The burst flag position to (BF) is 
adjusted to 5.6 µs by varying the 
current derived from this pin. 

4.2V regulator output. 
It provides a decoupling capacity. 

Pedestal clamp time constant. 
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Pin 
No. 

22 

Symbol 

APLCTL 

23 Vcc1 

24 SHP CTL 

25 SHP FO 

26 DL FO 

27 APL TC 

Pin 
voltage 

2.5V 

5V 

2.5V 

2.W 

2.1V 

2.0V 

Equivalent circuit 

4K 
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Description 

APL sensitivity adjustment. 
When the APL amplifier is not 
required, connect this pin to the 
GND. 

Filter/chroma power supply. 

(1) Sharpness gain adjustment. 
(2) Variable range: -5dB to +5dB 

(1.5 ~ V24 ~ 3.5). 
(3) The fo band gain can be 

adjusted by varying the voltage 
applied to this pin. 

Filter frequency adjustment. 
Filter lo adjustment is made by 
varying the current derived from this 
pin. 

Delay line delay amount adjustment. 
The delay amount is adjusted by 
varying the current derived. from this 
pin. 

Time constant for luminance signal 
APL (average picture level) 
detection. 
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Pin 
No. 

Symbol 
Pin 

voltage 

28 TRAP OUT 2.5V 

29 TRAP FO 2.1V 

30 NC 

31 COMP IN 2.5V 

32 CLP2TC 

Equivalent circuit 
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Description 

The Y signal passing through the 
trap can be monitored at this pin. 
To obtain a deeper trap, connect the 
LC in series with the GND. 

Filter fa adjustment. 
Filter fa adjustment is made by 
varying the current derived from this 
pin. 

Composite video signal input. 
Typical input is 0.56Vp-p. 

Pedestal clamp time constant. 

I 
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Electrical Characteristics (Ta=25 °C, Vcc=5V, See the electrical characteristics test circuit.) 

Test item Symbol Conditions Input Test Min. Typ. Max. Unit 
signal point 

Current 
lcc1 1 A1 17.0 26.5 36.5 mA 

consumption 1 

Vo (R) 
Voc=200mV VAc=160mVp-p 

V1 
f--

YAMP voltage gain Vo (G) FAc=300kHz 2 V2 6.5 8 9.5 dB 
See detailed test procedure 1 . !---

Vo (B) V3 

Fe (R) Input frequency required for -3dB V1 
YAMP frequency output generation when the output at f--
response Fe (G) 300kHz is OdB 2 V2 1.8 MHz 
characteristics SHP FO (external 39kQ ) r--; 

Fe (B) SHP CTL=2.5V V3 

Voc=200mV VAc=160mVp-p 

Trap attenuation VTP 
FAc=3.58MHz 

2 V3 -30 dB * Ratio of the output at 3.58MHz to 
the OdB output at 300kHz 

VsHP Voc=280mV SHPCTL 
MAX VAc=160mVp-p =3.5V 

2 V3 5.0 dB 
Sharpness 

(MAX) 
VFc=1.5MHz 

characteristics * Ratio of the output at 

MIN 
VsHP 1.5MHz to the OdB SHPCTL 

2 V3 -5.0 dB (MIN) output at 300kHz =1.5V 

20% 
VAGC1 

Voc=80mV VAc=60mVp-p 
2 V3 4.3 6 7.0 

white FAc=300kHz APL CTL=2.5V 

AGC 50% 
VAGC2 

Voc=200mV VAc= 160mVp-p 
2 V3 3.3 4.6 5.8 dB 

characteristics white FAc=300kHz APL CTL=2.5V 

100% 
VAGC3 

Voc=400mV VAc= 160mVp-p 
2 V3 1.3 2.5 3.5 white FAc=300kHz APL CTL=2.5V 

Eooc (R) V1 
Demodulated output f--

Eooc (G) 1 V2 1.5 2.7 v 
DC voltage f--

Eooc (B) V3 

Eo (R) V1 
Primary color output 1-----------1 

voltage 
Eo (G) See detailed test procedure 2. 3 V2 1.1 Vp-p 

r--; 
Eo (B) V3 

CL (R) V1 
Demodulated output !---

CL (G) 3.58MHz component of the output 1 V2 20 mV 
residual carrier f--

CL(B) V3 

ACC characteristic 1 Acc1 
A 1 Voc(Vin=-14dB) 

cc = Voc(Vin=OdB) 3 V3 -4 dB 

ACC characteristic 2 Acc2 Acc2- Voc(Vin=+6dB) 
- Voc(Vin=OdB) 3 V3 3 dB 

Color killer level Ek 
Chroma input level during color 

3 V3 -55 -33 dB operation 

APC pull-in Fp 5 F1 ±250 Hz 
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Test item Symbol Conditions Input Test 
Min. Typ. Max. Unit 

signal point 
---1 --

H level VoH (S) 2.4 
Sync v 
output 

L level VoL (S) 1 V4 0.4 

Delay time to (S) o.s µs 

Burst 
H level VoH (BF) 1 vs 2.4 v 

---- --~- ---- ------------ ----
flag L level VoL (BF) 1 VS 0.4 v 
output 

Pulse width l tw (BF) When the to (BF) value is adjusted to 1 VS 2.4 µS 

Blanking pulse width tw (BLK) S.6 µs 4 V3 7.S 9.2 11.0 µS 

Sync System Timing Chart 

!H sync! 

Burst 

Input signal 

tc (S) I 
SYNC OUT 

tc (BF) 
tw (BF) 

BF OUT 

tw (BLK) 

BLK PLS 

Iv sync! I NTSC I 
SYNC 

Odd 

OUT 

Even 

Odd 
BF 

OUT 
Even 

(BLK) 
Odd 

PLS 

Even 
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Electrical Characteristics Test Circuit 

Note) Unless otherwise specified in the Conditions column of the electrical characteristics, the above indicated 
values are to be applied to V1, V2, V3, Vs, and Ve. 
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Input Signals 

2 

3 

4 

5 

Luminance level 
Amplitude 
Phase 
Frequency 

o. 300, 268, 
160, o. 264, 
180, 168, 
3.579545MHz 

212, 176, 124, 88, 32, 0, mV 
376, 352, 352, 376, 264, 0, mVp-p 
284, 241, 61, 104, 348, - deg 

3.579545MHz/ 160mVp·p 

Amplitude 160 160 mVp-p 
Phase 180 0 deg 
Frequency 3.579545MHz ± 250Hz 
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Detailed Test Procedures 

1. VAMP voltage gain 

Input COMPOSITE 
waveform IN 

R 
Output G OUT 
waveform B 

G=201og V<?UT (dB) 
Vin 

2. Primary color output voltage 

Input COMPOSITE 
waveform IN 

ROUT 

Output 
GOUT 

waveform 

BOUT 

Ad)ustment Procedure (Input signal: 75% color-bar) 

Vin 

Your 

1. Adjust the HUE ADJ and C CONT controls so that B output amplitudes A, 8, C, and D are equal. 

-90-
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Application Circuit 

BF 

1------• C.Sync 

B output 

G output 

R output 

SC OUT 

* Change the C19 input capacitor polarity in accordance with the operating conditions. 

Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for 
any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same. 

- 91 -
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Description of Operation 

(1) Luminance Signal Regeneration System 

i) Trap Filters 
Two LPFs and two trap filters are used to derive the luminance signal from the composite signal. 

ii) Delay Line Filter 
Makes delay amount adjustment relative to the color signal. 

iii) Sharpness Filter 
Accentuates the 1.5MHz region of the luminance signal passing through the delay line. The voltage applied 
to Pin 24 (SHP CTL) varies the 1.5MHz component over the range from -5 to +5dB (with reference to 
300kHz). When 2.5V is applied to Pin 24 (SHP CTL), the OdB level (with reference to 300kHz) results. 

iv) APL Circuit 
The APL (average picture level) is used to control the YAMP gain. When the APL is low, the gain is 
increased. When the APL is high, on the other hand, the gain is decreased. The AGC turns ON when 2.5V is 
present at Pin 22 (APL CTL). If the AGC function is not needed, the AGC circuit is turned OFF by applying 
OV to Pin 22. 

(2) Color Signal Regeneration System 

i) BPF 
Derives the chroma signal from the composite signal. 

ii) ACC Circuit 
After the chroma signal is passed through the BPF, the burst signal is detected by the ACC DET. The 
feedback resulting from detection is then returned to the ACC AMP so as to maintain the burst level 
constant. 

iii) APC Circuit 
After being adjusted to a fixed level by the ACC AMP, the signal passes through the burst gate circuit so that 
only the burst signal enters the APC circuit. Meanwhile, the VXO output is fed to the phase circuit, where the 
O 0 , 90 °, and 180 ° signals are generated. These signals then go into the hue circuit, and the resultant 
synthesized signal (90 ° carrier) enters the APC circuit. The phase of this signal is compared against that of 
the burst signal, and a feedback signal is transmitted to the VXO so .that a phase difference of 90 ° occurs. 
The O 0 and 90 ° carriers generated in this manner are supplied to the B-Y and R-Y DEM sections. 
Therefore, the DC voltage applied to Pin 2 (HUE ADJ) controls the synthesized wave phase to vary the 
demodulation axis. 

iv) DEM Circuit 
After being adjusted to a fixed level by the ACC AMP, the chroma signal is amplified by the CHROMA AMP, 
demodulated by the B-Y DEM and R-Y DEM, fed to the Y/C MIX circuit together with the G-Y signal 
generated by the resistor matrix, and mixed with the luminance signal to generate the R, G, and B primary 
color outputs. 

(3) Sync Separation System 

After the composite video signal is entered via Pin 31 (COMP IN), the sync tip is clamped so that sync 
separation occurs. The resulting SYNC pulse is used to generate the BF (burst flag), BLK, and other timing 
pulses to be supplied to various circuits. The SYNC and BF pulses are converted to TTL level through 
buffer, and transferred out. 

- 92-



SONY CXA 13850 

Adjustment Procedures 

Input signal: 75% color-bar (NTSC) 

1) fo adjustment 
Adjust the Pin 4 (APC TC) DC voltage so that the Pin 7 (SCOUT) oscillation frequency (subcarrier output) is 
within fsc (=3.579545MHz) ± 20Hz in a no-signal state (free-run). 

2) BF position adjustment 
Adjust the resistance between Pin 19 and GND to set the BF (burst flag) position to (BF) to 5.6 µs. 

Input signal 

SYNC OUT 

to (BF) 

BF OUT 

3) Input level adjustment 
With Pin 22 (APL CTL) connected to the GND, adjust the input level so that the B output white peak 
(75% white) is 0.75Vp-p. 

4) HUE ADJ and C CONT adjustments 
Adjust the HUE ADJ and C CONT controls so that the amplitudes of all B output colors (A, B, C, and D below) 
are equal. 

SYCOUT -u LJ 
BOUT 

-93-



SONY 

Application 

1. The maximum input dynamic range is 0.56Vp-p. 
The details are given below. 

Composite video signal 
Sync signal 
Luminance signal 
Burst signal 

0.56Vp-p 
0.16Vp-p 
0.40Vp-p (100% white) 
0.16Vp-p 

CXA13850 

The value 0.56Vp-p is measured from the sync tip to the white peak. Note that the output may be clipped and 
distorted if the input signal is greater than 0.56Vp-p. 
However, this applies when the AGC is OFF (Pin 22 [APL CTL]=OV). 

2. Filter FO pin 
The filter FO sensitivities are as follows. 

BPF FO 
TRAP FO 
SHARP FO 
DELAY FO 

-150kHz/+kQ 
-140kHz/+kQ 
-40kHz/+kQ 
+4nS/+kQ 

3. To obtain a deeper trap, connect the LC (100 µH, 20 pF) in series between Pin 28 (TRAP OUT) and GND. 
The trap is then rendered about 3dB deeper. 

4. Notes on operation 

i) When making wiring connections, ensure that Pin 28 (TRAP OUT) is not affected by signal input or X'tal 
(crystal oscillator) oscillation frequency. 

ii) The lo value of the X'tal varies with the floating capacity and other factors. Therefore, mount the X'tal as 
close as possible to the IC using a minimum of connecting wiring. 
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Example of Representative Characteristics 

co 

20 

0 

~ -20 

1-
::::i 

~ -40 

-60 

-80 
0.1 

200 

> 175 

s 
w 
0 
0.. 150 
::::> 
0 
rr 
Cl 

7.5 

5.0 

2.5 

125 

100 
0.1 

~ o.o 
1-

5 -2.5 
al 

-5.o 

-10.0 
0.1 

TRAP characteristics 

TIRAPI F~ =' 2~~d I 

~ 

~ 
n ~ 

1.0 

Frequency (MHz) 

10.0 

DELAY characteristics 

oL ~~ l~k~1 

~ 
-I- 1 

\ 

1.0 

Frequency (MHz) 

~ 
1 

SHARPNESS CONTROL characteristics 

10.0 

~HP1F~=~~~ 
_j_ _j_ j_ 

L- .... , 
v ': MA1 (i5J) 

l1 
,. I 

- f-
CEN (2.5V) 

t-- ~ I 

MIN (1.5Vi;b 'l 

~ 
1.0 

Frequency (MHz) 
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:; 
- D. I!? .5 
"m 
~8 
:E.. ii --"" .9- g. 
"" 0 0 
mm 

_, 
m 
:E. 

z 
< 
Cl 

20 

10 

0 

-10 

-20 

BPF characteristics 

Z N 

1.0 

Frequency {MHz) 

ACC characteristics 

10.0 

8-20~~~-1-~~~+-~~--t~~~-+-~~---t 

-30'--~~--'~~~-'-~~~-'-~~~.._~~~ 

-40 -30 -20 -10 ·O 

Input burst level (dB) 

FREE RUN FREQUENCY 
3.!5804 

3.!5800 

¥ 3.!5796 
~ 

! 3.!5792 

3.!5788 

3.!5784 
330 

~ 

I-
i 

lL 
r--

3,34 3,38 3.42 
APC-TC (V) 
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(.) 
c: 
;., 

"' :; 
0. 

6 

f­
::::i 

BF phase characteristics provided by TD ADJ 
(external resistor) 

22K 23K 24K 2!1K 26K 27K 28K 29K 30K 

TP ADJ external resistance (Q ) 

Color control characteristics 

Ci: 
c_ 2.0 
G 
f-
::::i 
0 
co 

1.0 

1.0 2.0 3.0 

COLOR CONTROL voltage (Voe) 

Hue control characteristics 
40 

30 

~ 
~ 

20 

10 

0 

~ 
~ 

0 -10 
co 

-20 

-30 

-40 

1.0 2.0 3.0 4.0 

HUE CONTROL voltage (Voe) 
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Package Outline 

24 

Unit: mm 

32pin QFP (Plastic) 0.2g 

D 9.0 ±0.2 

o?.o !8:r 

0.8 
+0.15 

0.3-0.10 

+ 0.3 5 
1. -0.15 

17 

EI AJ NAME •QFP032-P-0707-A 
JEDEC CODE 
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SONY: V7021· 
NTSC/PAL Decoder 

Description Package Outline Unit· m,..-, 
V7021 1s a decoder IC used to convert 

composite video signals into analog RGB 
signals . It has signal outputs , such as 
composite sync, burst flag, sub-ca mer, and 
alternate signal outputs, necessary for image 
processing. V7021 operates in both NTSC and 
PAL mode. 

28 pin SDIP (Plastic) 

Features 
• 5V single supply operation 
• Low power consumption (about 85mW) 
•Compatible with both NTSC and PAL modes. 
• Provides composite sync, burst flag, sub­

carrier, and line alternate signal outputs. 

Function 
Synchronous separation , Composite sync 

output, burst flag output, ACC, ACK, APC, 
demodulator, Y /C mixer, DL amplifier, PAL ID, 
HUE control 

Structure 
Bipolar silicon monolithic IC 

Absolute Maximum Ratings 
•Supply voltage Vee 10 
•Operating temperature Topr -20 to + 75 
• Storage temperature Tstg -55 to + 150 
•Allowable power dissipation Po 1250 

Recommended Operating Conditions 
• Supply voltage Vee 5 ± 0.25 

- 99-
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Block Diagram and Pin Configuration 
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Pin Description 

No. I Symbol Voltage Eouivalent circuit Description 

1 I GND 1 ov GND pin of Y AMP and SYNC SEP. 

>-"" ! 
2 SYNC OUT i 

l 2!1K 
Composite sync output pin (TTL level) 

H; 2.4V 
l 

Min. 
2 W-

L; 0.4V 0 
Max. i b 3 BF OUT ! Burst flag output pin (TTL level) 

GNO, 

I 

~-· 3.lV s 
4 ACK TC ACK (Auto Color Killer) time constant pin 

Typ. • 
I .... 

\/t(I 

.. 
i ~·· Burst flag positional adjusting pin 

l.23V !@ ~ O()K 

By changing the current from this pin burst 
5 TP ADJ 

Typ. g ~ 

flag position adjustment to to (BF) = 5.6 us can 
i 

!I 2!1K be performed. 

l GNOI 

6 Ve::. 1 sv• Supply pin of Y AMP and SYNC SEP. 

"cc5 

' ~ ~· I 

:t >O• 

ALT 
H; 2.4V 

I : Line alternate pulse output pin 
Min. 

7 PLS ' .....- NTSC mode ; L 
OUT 

L; 0.4V 

t b PAL mode ; Alternate H and L every 1 H. 
Max. 

OMO' I 
8 j Vex. 3 5V• Supply pin of APC, HUE. VXO and SYNC SEP. 

' 11,c, 

1 

'~ 'c ~ ... APC (Auto Phase Control) time constant and fo 
I 

(!)i adjusting pin 
9 APC TC 3.4V• ~ r By varying the DC voltage to be applied to this 

x 

Y.. 
pin, free running frequency of VXO adiustment 

I can be performed. 

GMO! 

* Note) External apply voltage. 

- IOI -



SONY" V7021 

No. Symbol Voltage Equivalent circuit Description 

Yce3 

I 1 

x 
I :i Pin for adjusting HUE. By applying 0 to 5V to I 

this p'n. cnore than ± 30° HUE can be adjusted. 
10 HUE ADJ 2.ov· '.() ! '4711 L-1-...... 1Kj 11( ~ j When in PAL mode. it is grounded by the 

l !00_. 20-J 
capacitor. 

CiN03 

I 

11 VX02 
3.1V .'::i_ 

} . ., 
Pin for crystal oscillator. 

(Typ.) Q9-
IOK 

¢,oo,• I 
100,a.i• 

1 Glri03 

1-"" 
12 VX01 

3.3V 
®- Pin for crystal oscillator. (Typ.) l··· 

GHO l 

13 GND3 ov Ground pin for APC. HUE. and VXO 

14 SC OUT 
1.8V 

~"" 
Sub-carrier output prn 

(Typ.) 1i .. 
GlrilO S 

15 GND2 ov Ground pin for demodulator and Y /C mixer. 

* Note) External apply voltage. 
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No. Svmbol Voltage Equivalent circuit Description 

16 IR OUT R output pin 
I 

~ 
vcc 2 

! .. 
IG 

2.0V 
,. 

17 OUT 10 "I( G output pin (Typ.) ~ ... 
® ~--H-~ 

tt OUT 

@' o .... 

100-100 .. 
GMO B output pin 

Vee Z 

]J 2.3V* .. 
(PAL) DL amplifier input pin. This must be grounded 

19 DLA IN & 
l 

in NTSC mode. The lHDL output must be 
ov• 

Q· l "J_ 
connected in PAL mode. 

(NTSC) 
~ (' ... 
I i·· !·o•• 

GlrilO 2 

\Ice 2 

~~ Selects NTSC or PAL mode, and adjusts DL 
2.3V* amplifier again in PAL mode 

20 DLA BIAS 
(PAL) ~ NTSC mode: V2fJ 0.8V max. 
ov• I L PAL mode: V2fJ 1.8V min. 

(NTSC) ITT I 

2.8V max. . { The variable range is :!: 3d8 min. 
I ~ f'°• 4 

L GN02 

J_ I 

i 
! ! 

I 

' 
"CC 2 

+t CHROMA 3.7V 
Chroma output pin. 

21 
OUT (Typ.) 

It is connected to Vcc2 in NTSC mode, and. to 
the 1 HDL input in PAL mode. 

L GN02 

22 Vcc2 5V Power pin of demodulator and Y /C mixer. 

* Note) External apply voltage. 
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No. 

23 

24 

Symbol 

CHROMA 
ADJ 

CHROMA 
IN 

25 ACC TC 

26 TC2 

Voltage 

2.5V 
(Typ.) 

2.3V 
(Typ.) 

i 
I 
x 

Equivalent circuit 

------- vcc· l 

'-----4---- GHO l 

- 104-

Description 

The voltage applied to this pin 
monochrome (BW) or color mode. 

Monochrome mode : V23 O.BV max. 
Color mode: V23 2.0V min. 

3.0V max. 

V7021 

selects 

The variable range is - 20dB to more than OdB. 

Chroma signal input pin. The standard input 
level 1s burst amplitude 143mVp-p. 

Pin for ACC time constant. 

Pin for pedestal clamp time constant. 



V7021 

No. Symbol Voltage Equivalent circuit Description 

I 

"] 
vcc1 

I 
t 

2.7V 
Input pin of video signal 

27 VIDEO IN (Typ.) ,, ' '"·i (luminance and SYNC). The standard input 
level is 0.36Vp-p. 

+ •00,11A 

GNO I 

~Hr f Pin for feedback clamp time constant for 
28 TCl 

€!! ! 

f ~-i-.. SYNC SEP. 

I 0•• 
I 

l l G•O• 
I 
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Electrical Characteristics (Vee= 5V Ta= 25 °C See the Electrical Characteristic Test Circuit.) 

Input 

Item Symbol Conditions signal Test Min. Typ. Max. Unit 
v c point 

Supply current 1 1cc1 
Signal for no chroma input 

6 3.45 4.55 6.70 mA 

Supply current 2 ICC2 2 - 22 5.48 7.24 10;65 mA 

Supply current 3 ICC3 
PAL mode 

8 3.13 4.13 6.07 mA 

VO(R) VAC = 0.1 Vp-p 16 
Video amplifier f = lOOkHz ~ 

voltage gain 
VO(GJ Voe= 0.125V 

1 - 17 10.8 11.8 12.8 dB 
~ 

VO(B) See test method 1 for details 18 

fC(R) 16 

I MHz 
Video amplifier Input frequency which becomes f---

fC(G) 1 - 17 5.0 
3-<lB bandwidth - 3d8 when 1 OOkHz output is OdB. f---

fC(B) 18 

VOM(R) 
VAC = 0.32Vp-p 

16 
Video amplifier f---

maximum output 
VOM(G) f = lOOkHz 1 - 17 1.1 Vp-p 

Voe= 0.16V f---
VOM(B) 18 

Eooe(R) 16 
Demodulation output f---

DC voltage EooecGJ Signal for no chroma input 2 - 17 1.4 2.0 2.8 v 
f---

Eooe<BJ 18 

EO<RJ 16 
Original color output f---

EO<Gl See test method 2 for details 3 5/7 17 0.9 1.0 1.1 Vp-p 
volt.Jge f---

EO<Bl 18 

CLCRl 16 
Demodulation output Signal for no chroma input 1----1 

CL<Gl 2 - 17 40 mVp-p 
residual carrier 3.58MHz component 1----1 

CL<BJ 18 

ACC characteristic 1 ACCl Acc1 = 
VQ!; (Vin = - 14dB) 

3 5/7 21 -3.0 - 1.0 dB 
Voe (Vin = OdB) 

ACC characteristic 2 ACC2 Acc2= 
VQ!;; (Vin = + SdB) 

3 5/7 21 + 1.0 + 3.0 dB 
Voe (Vin = OdB) 

Color killer level 
Chroma input level during color 

3 5/7 24 -44 - 38 - 321 dB ek killer operation 

APC lock in range fp 2 6/8 14 :!: 300 I Hz 

H VOH(S) 2.4 v 
Sync output L VOL(S) 2 - 2 0.4 v 

Delay tD(S) 0.4 0.5 0.6 µs 

H VOH(BF) 2 - 3 2.4 v 
Burst flag L VOL(BF) 2 - 3 0.4 v 
output 

Pulse 
width 

tW(BF) When adjusted to to (BF) = 5.6 µs 2 - 3 2.2 2.4 2.6 µs 

Blanking pulse width tW(BLK) 2 4 18 9.0 10.0 11.0 µs 

Sub-carrier output VO(SCJ 3 5/7 14 400 500 mVp-p 

Alternate H VOH(ALT) 2.4 
' PAL mode 3 5/7 7 v 

pulse output L VOL(ALT) 0.4 
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Synchronization System Timing Chart 

Input signal 

SYNC 
OUT 

BF 
OUT 

BLK 
PLS 

Iv SYNC! 

INTscl 

SYNC Odd 
OUT 

Even 

Odd 
BF 

OUT 
Even u-u-

(BLK) 
Odd 

PLS 

Even 

~ 

rvNC 
Odd 

OUT 
Even 

Odd 
BF 

OUT 
Even 

Odd 
(BLK) 

PLS 
Even 

V7021 

Burst 

ID !SJ 

ID!BFJ IW!BFJ 

I W(BLK) 
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Electrical Characteristics Test Circuit 
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SONY~ V7021 

Input signal 

: ~w JV I SIG 1 

V AC 

H -
v SIG 2 U_io.1v LJ 

o.2s.s,o.22e 1 ~0.151 
SIG 3 ~ ~ 0.1V 

o.ozev 

SIG 4 
Sine wave Frequency 3.579545MHz 

Amplitude 143mVp-p 

0 
SIG 5 

[j I I I tJ 0 [j I I I tJ 
Amplitude 143 320 451 422 422 451 320 mVp-p 
Phase 180 168 284 241 61 104 348 deg 
Frequency 3.579545 MHz 

0 I I 0 I I SIG 6 

Amplitude 143 436 mVp-p 
Phase 180 0 deg c Frequency 3.579545 MHz ±300 Hz 

D [j I I I tJ SIG 7 

0 [j I I I tJ 
' 

Amplr1ude 143 320 451 422 422 451 320 143 320 451 422 422 451 320 mVp-p 
Phase 135 168 284 241 61 104 348 225 192 76 119 299 256 12 deg 
Frequency 4.433619 MHz 

0 I I 0 I I SIG 8 
Amplitude 143 436 143 436 mVp-p 
Phase 135 0 225 0 deg 
Frequency 4.433619 MHz ±300 Hz 
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Test Method 

1. Video amplifier voltage gain 

In put waveform 

Output waveform 

Vout 
Gv = 201ogy;;:;- (dB) 

VIDEO IN 

CHROMA IN 

R 
G OUT 
8 

2. Original color output voltage 

VIDEO IN 

Input waveform 

Vin 

Non-signal input 

V OUT 

CHROMA IN J 0 Sll\tJo 
R OUT _J 

Output waveform G OUT _J 

BOUT 

Adjustment 
1. Adjust HUE ADJ so that output B is the same amplitude. 
2. Adjust CHROMA ADJ so that output 8 is 1 Vp-p. 
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. Circuit Application 
(NTSe mode) 

Vl0£0 

'" <>--
' .. 

(PAL mode) 

.!. .L. 

_Ill -

V7021 

8/W (!=re-e running)/ 
Color IN 

• 1K 8/W ~~fff running)/ 
Color IN . 
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Applications 

1. Input signals 
Composite video signal input is separated into video signal (Y) and chroma signal (C) by 
band-pass filter, trap and delay line, Y is input to pin 27 and C to pin 24. While composite 
video signal is input at 1Vp-p, the typical levels of the input signals are as shown in the 
table below. 

L;ornpos1te 
vieleo IN 

2. Time pulse adjustment 

Video IN 
Pin 27 

Composite video input 
(Synchronous negative 1.0Vp-p 
polarity) 

Video Luminance 0.256Vp-p 
input Sync 0.103Vp-p 

Chroma 
Burst 0.143Vp-p 

input 

BF (Burst Flag) pulse positional adjustment can be performed by changing the current to 
be taken out from pin 5. Setting to (BF) at 5.6 µs by this adjustment results in that BF pulse 
width is set at approx. 2.4 µs and BLK (blanking) pulse width at 10 µs. 

3. Monochrome (free-running) /color mode switching 
If pin 23 (CHROMA ADJ) is set to H (ii:; 2.0V), the color mode is established. Input chroma 
signal will be decoded and output in the form of color difference signal. If pin 23 is set 
to L (:i!0.8V), the monochrome (free-running) mode is established and the APC circuit is made 
to stop. As a result, VXO oscillates in the free-running mode. 

4. NTSC/PAL mode switching 
Setting pin 20 (DL A BIAS) to H ( S; 2.0V), establishes the PAL mode, and setting the pin 
to L (:ii 0.8V). 

5. Chroma output 
Chroma signal subjected to ACC and blanking is output at pin 21 (CHROMA OUT): Output 
amplitude is approx. 160mVp-p with typical input (75 % color bar). 
In the PAL mode, this output is to be input .to 1 H DL. In the NTSC mode, connect pin 2T 
to the. power supply (Va;). 

6. DL (Delay Line) AMP 
An amplifier for insertion of 1 H DL and matching loss compensation when in the PAL mode. 
Its gain is variable within 14 ± 4dB to absorb DL dispersion. 
Its input pin is pin 19 (DL A IN) ; apply to this pin a bias voltage of the same potential 
as with pin 20 (DL A BIAS). The signal having passed through 1 H DL is to be input to 
pin 19 after adjusted at the delay adjusting transformer (DAT) so that the delay time is 1 H 
(64 µs). 

In the NTSC mode, this amplifier is not used ; set the levels of pins 19 and 20 at L ( ~ 0.8V). 
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7. VXO, APC 
Pin 9 (APC TC) is the APC time constant pin. When APC circuit is not active in PC mode, 
free run frequency is determined by means of the DC voltage of this pin to compensate the 
free run frequency temperature characteristics execute temperature compensation as 1n the 
example for application circuits. VXO can be used to handle NTSC and PAL by changing the 
crystal oscillator and the linear capacitance. 

8. Order of adjustment 
Input signal 100 % Color bar 
[NTSC mode] 
1) BF (burst flag) position adjustment 

Adjusting the resistance between pin 5 and the ground, BF position is rendered to= 5.6 
µs. 

2) Adjustment of video amplifier level 
Adjust YADJ with RGB output, so that white peak ( 100 % white) becomes 1.0Vp-p. 

3) fo adjustment 
Adjustment fo ADJ, so that in PC mode oscillating frequency (subcarrier output) becomes 
fsc. 

4) HUE adjustment 
Adjust HUE ADJ so that in Sl mode, the amplitude be the same for the respective colors 
from B output amplitude. 

5) Chroma level adjustment 
Adjust C ADJ so that the respective colours of B output amplitude, become 0.75Vp-p. 

[PAL mode] 

1) BF position adjustment } 
2) Adjustment of video amplifier level The same as for NTSC 
3) fo adjustment. 
4) DL amplifier adjustment. 

Adjust DLA ADJ so that in SI mode, the R output amplitude former and latter parts, in 
H section, be equal. 

5) Chroma level adjustment 
Adjust C ADJ so that the respective colors from B output amplitude, become 0 75Vp-p. 
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Operation 

1 . Sync separation system 
The sync separation system clamps the syric tip of the video signal having been input from 
pin 27 to separate the sync signal from the input video signal. Sync pulses are then 
processed to form BF, H, and BLK pulses, which are supplied to subsequent circuits. Of these 
pulses, sync and BF pulses are output at pins 2 and 3, respectively, after transformed to TTL 
level via buffer. 

2. Luminance signal regeneration system 
Video signal input from pin 27 has its pedestal clamped, and amplified by the Y amplifier. 

3. ACC system 
The burst component of the chroma signal having been input from pin 24 is detected at 
ACC DET. Feedback to ACC AMP occurs depending on the detected output so that the burst 
level is kept constant. 

4. APC system 
After the signal level is brought to the fixed value at ACC AMP, the burst component alone 
goes into the APC circuit via the BURST GATE circuit. Meanwhile, a 0 • carrier and a 90 • 
carrier are formed from VXO output, and the 90° carrier goes into APC via the HUE circuit. 
At APC, phase comparison is carried out between the 90° carrier and the input burst, and 
feedback to VXO is performed so that the phase difference is 90° . The 0° and 90° carriers 
thus formed are supplied to 8-Y DEM and R-Y DEM, respectively. Therefore, demodulation axis 
can be changed by rotating the phase of the 90 • carrier at the HUE circuit. 

5. Color signal regeneration system 
1 ) NTSC system 

The chroma signal amplified at ACC AMP is amplified again at CHROMA AMP, then 
demodulated at 8-Y DEM and R-Y DEM, and output at pins 16 and 17 in the form of 
color difference signal. 

2) PAL system 
Processing is the same as with the NTSC system up to CHROMA AMP. 
The chroma signal output at pin 21 goes into DL AMP at pin 19 via 1 H DL and DAT, 
and then input to the ADD/SUB circuit after level-controlled. At the ADD/SUB circuit, the 
signal is subjected to addition and subtraction with respect to the original signal. The 
signals obtained by addition and subtraction are input to B-Y OEM and R-Y OEM. and 
demodulated by the 0° carrier and the 90° carrier inverted every H. After that, the signal 
is output in the form of color difference signal as with the NTSC system. 

6. PAL ID 
The PAL signal is transmitted with its R-Y component inverted every H. It is therefore 
necessary to inverse the demodulation axis every H. In this IC, the 90° carrier is inverted 
in synchronization with H BLK pulses, and checking for correspondence with the input burst 
is performed by synchronous detection. If an error is detected, feedback to FF (Flip Flop) is 
performed for correction. 
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Package Outline 

28 

Unit: mm 

2Bpin SDIP (Plastic) 400mil 1 . 7 g 

1.7 7 8 

0.5 =0·1l 
0.9 :t 0.1 Si 

1 5 

11
14 

SONY NAME! 
E!AJ NAME[ 
JEDEC CODE I 
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SONY® CXA 1145P/M 
RGB Encoder 

Description 
The CXA 1145P/M encoder converts an ana­

log RGB signal to a composite video signal. 
With its built-in circuit various pulses required 

for an encoder, composite video outputs are ob­
tained just by inputting the composite sync and 
analog RGB signal. 

Features 
• Single power supply 5 V 
• Low power consumption ( 11 0 mW} 
• Compatible both with NTSC and PAL 

systems 
• Built-in 750 driver (RGB output, composite 

video output, composite sync output) 
• Built-in oscillator for subcarrier 
• External input of subcarrier is also possible. 
• Built-in audio buffer circuit 

Functions 

• MTX circuit 
• R-Y, B-Y MOD circuit 
• Y /C MIX circuit 
• 750 driver for RGB, composite video and 

composite sync outputs 
• PAL ALT circuit 
• BF generator 
• Half H killer circuit 
• Subcarrier oscillator 
• Audio buffer circuit 

Structure 
Bipolar silicon monolithic IC 

Absolute Maximum Ratings (Ta = 25°C) 

Package Outline 

CXA 1145P 

CXA1145M 

• Supply voltage 
• Operating temperature 

10 
-20 to + 75 

v 
oc 
oc • Storage temperature -55 to + 150 

24 pin DIP 

24 pin SOP 

• Allowable power dissipation 

Vee 
Topr 
Tstg 
Po 1250 

780 
mW (CXA 1145P) 
mW (CXA 1145M} 

Recommended Operating Condition 
• Supply voltage Vee 5±0.25 v 
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CXA 1145P/M SONY., 

Block Diagram and Pin Configuration 

..._ 
E 
0 
:l 
O' 

C SYNC Cl> 
ct: OUT 

CHROMA 
C SYNC 

OUT IN 

Uo 
AUDIO y 

16 Zo 
OUT &:; <f OUT 

CHROMA AUDIO 
IN IN 

ux 5 ,_ 
>- c >-~ 1-

y ct: -5 
NTSCIPAL 0 

IN ~ IN 

Vee 2 19 0 XO IN Wf-
O:::::> 
s;o 

MATRIX 
C VIDEO XO OUT OUT 

8 8 
OUT IN 

G G 
OUT IN 

R R 
OUT IN 

GND 1 
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Pin Description 

No. 

2 
3 
4 

5 

6 

7 

Symbol 

GND 1 

RIN 
G IN 
BIN 

XO OUT 

XOIN 

NTSC/PAL 
IN 

Equivalent circuit 

2}--+-~~~~--ji--~~~ 

@ 
© 

5 

6 

• 
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Description 

GND pin for circuits other than outputs of RGB 
and composite video. 
Connect with GND 2 using an impedance as 
low as possible. 

Input pin for the analog RGB signal. 
Input with 100% = 1 Vp-p. It is necessary to 
input with an impedance as low as possible to 
minimize the clamp error allowance. 

Pin for the x'tal OSC. 
For inner oscillation, a crystal oscillator is con-
nected. 
For external oscillation, input to pin 6 XO IN 
through a couplirig capacitor. 
Input with the sub·carrier input level at 400 
mVp-p to 1,000 mVp-p. 
For external oscillation, input a sine wave with 
enough less distortion. With much distortion, 
the chroma signal's phase property may de-
teriorate. 

Switching pin between NTSC and PAL mode. 

Vee 
GND 

NTSC 
PAL 



CXA1145P/M 

No. 

8 

9 

10 

11 

12 

Symbol 

AUDIO 
IN 

AUIO 
OUT 

C SYNC 
IN 

C SYNC 
OUT 

Vee 1 

Equivalent circuit 
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Description 

Input pin for the audio buffer circuit. 
The input impedance is about 25 kO 

Output pin for the audio buffer circuit. 

Input pin for the composite sync signal. 
Input with the TTL level. 

L I~ 0.8 Vi: Sync. 
Hi~2.0V) 

Output pin for the composite sync signal. 
Capable of driving a 750 load direct. 

Power supply pin for circuits other than RGB 
and composite video output circuits. 



CXA1145P/M 

No. Symbol 

13 I REF 

14 V REF 

15 C OUT 

16 Y OUT 

17 C IN 

Equivalent circuit 
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Description 

Pin to determine the inner reference current. 
Connect to GND via a 27 kO resistor. 

Pin for the inner reference voltage. Connect to 
GND with 10 µF. 

Chroma signal output pin. Connect a Band Pass 
Filter (BPF) between this pin and pin 17 (C IN). 

Y signal output pin. 
Connect a delay line between this pin and pin 
18 (YIN). 

Input pin for the chroma signal without harmon~ 
ic distortion after BPF. 



CXA1145P/M 

No. 

18 

19 

20 

21 
22 
23 

24 

Symbol 

Y IN 

Vcc2 

CV OUT 

8 OUT 
GOUT 
ROUT 

GND2 

Equivalent circuit 

21r-~-+~~-+--4fV'v-~.---t 

@ 
@ 
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Description 

Input pin for the Y signal With delay after the 
delay line. 

Power supply pin for RGB and composite video 
output circuits. 
Decouple with a large-enough capacity as a 
massive current flows. 

Output pin for the Y/C MIX circuit. The compo­
site video signal is output. This output can 
drive a 750 load direct. 

Output pin for the analog RGB signal. 
Capable of driving a 750 load drive. 

GND pin for RGB and composite output circuits. 
Connect with GND 1 using low impedance as 
possible. 



CXA1145P/M SONY., 

Electrical Characteristics 
Ta= 25°C, Vee= 5V, See the Electrical Characteristics Test Circuit 

Item Symbol Conditions Test point Min. Typ. Max. Unit 

Consumption current 1 lcc1 S1 S2 S3 ON I 1 15.0 19.5 27.9 mA 

Consumption current 2 lcc2 SGS DC=2. OV I 2 B.3 8.2 11.7 mA 

Vo(RI RIN=1Vp-p, 1=200 kHz, Fig. 1 F 

RGB output voltage Vo(G) GIN= 1 Vp-p, f = 200kHz, Fig. 1 E 0.B4 0.71 0.78 Vp-p 

Vo(BI BIN=1Vp-p, f=200kHz. Fig. 1 D 

fc(R) F 

f--- Frequency when an output be-
RGB output frequency response fc(GI comes -3 dB with the output of E 5.0 MHz 

r---- f .= 200 kHz in Fig. 1 set to 0 dB. 
fc(B) D 

Composite video output: Sync Vo SB ON, Fig. 2 c 0.2B 0.29 0.33 Vp-p level (CS) 

R 100%: Y level 
Vo S1 SB ON, Fig. 2 c 0.1B9 0.21 0.245 v (YR) 

G 100%: Y level Vo S2 SB ON, Fig. 2 c 0.378 0.42 0.482 v 
(YGl 

B 100%: Y level 
Vo S3 SB ON, Fig. 2 c 0.072 0.08 0.092 v (YB) 

White 100%: Y level Vo Sl S2 S3 SB ON, Fig. 2 c O.B4 0.71 0.82 v (YW) 

y Gv(Y) SB ON, Fig. 3 c 
Voltage gain 9 10 11 dB 

M c Gv(C) S5 ON, Fig. 3 c 
I 
x y fc(Y) SB ON, Fig. 3 c 

Frequency response 5.0 MHz 

c fc(C) S5 ON, Fig. 3 c 
A 
M Differential gain DG S5 SB ON, Fig. 4 c 3.0 % p 

Differential phase DP S5 SB ON, Fig. 4 c 3.0 deg 

Burst level Vo Fig. 5 c 0.2B 0.29 0.32 Vp-p (BN) 

A chroma ratio R/BN 
Level ratio between R and burst in c 2.84 3.1B 3.48 
Fig. 5 

R phase OR R phase in Fig. 5 c 94 104 114 . deg 

G chroma ratio G/BN Level ratio between G and burst in c 2.B5 2.95 3.25 Fig. 5 

G phase OG G phase in Fig. 5 c 231 241 251 deg 

B chroma ratio B/BN 
Level ratio between B and burst in c 2.01 2.24 2.47 
Fig. 5 

B phase OB B phase in Fig. 5 c 337 347 357 deg 

PAL burst level ratio K(BP) Burst level ratio between S4 ON, c 0.9 1.0 1.1 PAL and PAL in Fig. 5 
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Item Symbol Conditions Test point Min. Typ. Max. Unit 

8PAL Burst phase of 54 ON, PAL in c 125 135 145 
Fig. 5 

PAL burst phase deg 

8PAL 
Burst phase of 54 ON, PAL in c 215 225 235 
Fig. 5 

Burst width tWIBl Fig. 5 c 2.5 2.75 3.6 ,,s 

Burst position tD(B) Fig. 5 c 0.45 0.5 0.75 ,,s 

Carrier leakage VL Fig. 5 c 20 mVp-p 

Composite sync output voltage VolSl Fig. 7 B 0.2 0.29 0.4 Vp-p 

Voltage gain Gv(A) VIN= 1.0Vp-p, f = 1 kHz, Fig. 6 -1.0 0 1.0 dB 
:;; 
::: 

Frequency when an output be-::i 
.c Frequency response fc(A) comes -3 dB with the output of A 30 kHz 
0 

'O f= 1 kHz in Fig. 6 set to 0 dB. 
::i 

< Distortion factor THO VIN= 1.0Vp-p, f = 1 kHz, Fig. 6 1.0 % 

Electrical Characteristics Test Circuit 

56 
lK 

51 52 53 

2.0V I 
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Test Signal 
scs1~i---2.ov 

C SYNC · LJ .· LJ _____ 0.8V 
IN l+=------- u u I ----

4_5 µS 64 µ S-----------i OV 

SGl-31 ~ ~ 
RIN ~ ~~Vp-p 
G IN f=200kHz 

B IN 

Point@®®1. ~ n-;-;-
ROUT~ ~~o 
GOUT 
BOUT Fig. 1 

SG5 I~ i--------2.ov 
C SYNC LJ LJ 0.8V 

IN - OV 

SG 6, 7 
C IN --+--------+--+-er-+-- 2.25V o= 0.5Vpp 
Y IN f=200kHz 

Point© 
C VIDEO --+--------+-----+er--1-.-.- Gv1ci= Voici 

CJ.Yo<u 0.5 
OUT or Vom G . = Vom 

V()) 0.5 

Fig. 3 

SG 5 I ~ i------ 2.0V 
0.8V 
ov 

c SYNC LJ . LJ __ 
IN 

SG! II II IT 
R IN ___J ~ L_____J __ll.OVp-p 

SG2 ~ · IJ 
GIN __J L______J_ l.OVp-p 

SG 3 
BIN 

_IlilJLn___JL--r1.0Vp-p 

Point© 
C VIDEO 

OUT 

Fig. 5 

R/BN = Vo1rni 
Yorn~> 

G/BN= Vo1cGJ 
VrnR:-;"1 

B/BN= Vo1cm 
Vow;.;1 

SONY .. 

SG5 i ·~ 1-- 2.0V 
csYNc u u _____ o.sv 

IN · · --- - · - OV 
SG6 ______ ~------
CIN 

SG 1 II II Ir. 
R IN___J ·~ L___J __ l__LOVp.p 

SG2 ~ If, 
G IN ___J L____J~OVp-p 

sc3 n n n n n1 
B IN __J LJ LJ LJ L__J U LOVp-p 

Point© 
C VIDEO 

OUT 

~ig. 2 

Voc'iBI 

Voo'R> 

IV01CSJ 

SGS 1~r-2.ov 
C SYNC LJ LJ _ _ _ _ 0.8V 

IN - - - - - - - - - - - - - - - - OV 

SG 6 ---1-----------+--._IT+.-c IN Ll\13Vp-p 

Point©~ 
C VIDEO 

OUT 
Fig. 4 

SG 4 
AUDIO e---------------'1JV JN= LOVP-P 

IN f=lkHz 

Point®------------~ 
AUDIO Ivo1AJ 

OUT G Vo<AJ 
V<Al=~ 

Fig. 6 

SG 5 I~ r-·-- 2.0V 
C SYNC LJ LJ ______ 0.8V 

IN OV 

Point®--------i~r-T, 
C SYNC LJ LJ ____ LV01si 

OUT 
Fig. 7 
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Burst Signal 
CXA 1145P/M generates the burst signal in the timings below following an input composite sync. 

C SYNC 
IN 
(TTL level) 

C VIDEO 
OUT 

C SYNC 
IN 

C VIDEO 
OUT 

I IDIBI IWIBI 

1 

, r-r- 1 

'-'1~1 -~T~>$=~ 
Burst signal 

ODD llllff rJllflJUUUUUITfff1JllJ~f 

EVEN uu11nnm1ruuuuur1rrrrru-
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Application Circuit (NTSC model 

R G 8 AUDIO ALOIO C SYNC C S'i'f\K: 
IN IN IN __ l~__Q\.:!} __ i!!~ OUC!T __ .__ _ _J 

Application Circuit (PAL model 

R G ALOlO AUDIO C SYNC C SYNC 

IN tN IN IN OUT IN OUT 

<How to set to NTSC/PAL modes> 

SONY .. 

~~v < How to supply subcarrier 
externally> 

When a subcarrier is added externally, 
this section will be as follows: 

~-
T0.1µ 

O SIN WAVE 
~~ 400 to 1000 mVp-p 

< How to adjust the oscillation 
level> 

Regulating the trimmer capacitor, set XO 
out level between 400 to 1000 mVp-p. 

* Metal film resistor ± 1 % 

BPF: Toko H287BSJS-3108HWD 
DL: Matsushita ELB-5F020N 

<How to ... > 
When a subcarrier is added externally, 
this section will be as follows: 

---%---(0--

1 
T 0.1µ 

0 SIN WAVE 
;~ 400 to 1000 mVp-p 

< How to adjust the oscillation 
level> 

Regulating the timmer capacitor, set XO 
out level between 400 to 1000 mVp-p. 

* Metal film resistor ± 1 % 

BPF: Toko H287BSJS-3108HWD 
DL: Matsushita ELB-5F020N 

To set to NTSC/PAL modes, connect CXA 1145P's pin 7 to 9 either Vee (supply pin) or GND. Con­
nection to Vee produces NTSC mode, and to GND PAL mode. This is executed by connecting the 
jumper line of the desired mode on the evaluation board. 
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CXA 1145P Evaluation Board Pins Description 

Symbol Description 

R IN 
G IN Input pin of the analog RGB signal 
BIN 

Pin for the external sypply of the subcarrier. For the connection in this case. See the subcarrier 
SCIN external supplying method. 

SCIN = 400 mVp-p to 1000 mVp-p 

AUDIO IN Input pin of the audio buffer amplifier 

AUDIO OUT Output pin of the audio buffer amplifier 

C SYNC IN Input pin of the composite sync signal 
C SYNC1N = TTL level (L;;;O.BV, Hs;2.0VI 

C SYNC OUT Output pin of the composite sync signal 

ROUT 
GOUT Output pin of the analog RGM signal 
BOUT 

VIDEO OUT Output pin of the composite video signal 

Vee Supply 
Vee = 5V 

GND GND pin 
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CXA 1145P/M · SONY. 

GND 

CXA 114!5P EVALUATION BOARD SONY MADE IN JAPAN 

Parts arrangement diagram (parts side) 

Pattern diagram (reverse side) , 
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CXAf145P/M 

0. 

RGB output voltage 
temperature characteristics 

QI 6. 0.81----+----l-+--+-----lf--+--+-+----+----I-~ 
Cl:> 
<a~ ... g§ 
s;;; 
5 l3 o.1 

R.G. B +--

R", G". ~" :, I V~-p 
f = 200kllz 0 ~ l----+----1-->--+-----lf--+---+--.'---~:.:.::.:~ 

ai :> 
Cl • 
a: &: 

:> 

0 
-~ 

f! 
<a 
E e 

.i= u 

5 
t) 
~ 
c: 
0 
"f 
0 
1ii 
i5 

0 
J: 
I-

0.4 

0.3 

0.2 

0.1 

-20 0 20 40 60 80 

Ta - Ambient temperature (DC) 

Chrome ratio 
temperature characteristics 

R". G". B" : I Vp-p 

-20 0 20 W 00 M 
Ta - Ambient temperature (DC) 

Vo(CB) Vo(CA) Vo(CG) 
B/BN=-- A/BN=-- G/BN=--

Vo(BN) Vo(BNI Vo(BNI 

Audio buffer amplifier distortion 
factor temperature characteristics 

AUDIO IN: !Vp-p-J l I f=lkHz 
Loa resistance : !Ok o -

-20 0 20 W 00 M 
Ta - Ambient temperature (DC) 
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Ci. 
c. 
~ 0.4( ) 

Qi 
> 
!! 
IV 

O.:ll ) 

c: 
Cl 
'iii ... 0.2( ) 
!!? 
;:J 
ai 

z O.IO 
ai 

SONY .. 

Burst signal level 
temperature characteristics 

)'---"---'--.l--'---J-..._----'--'----'----'--' 

IV-c: a. 
Cl ' ·-a. 
rn > 
u-
c: QI 
>ci rn <a 
QI.!::: 

-~ g 
o ... a. ;:J 
Ea. 
0 ... 
us 

0.40 

c 
0.30 

0.20 

0.10 

0 

I 

< -
> 

2 

Cl 
3 

- 20 0 20 40 60 80 
Ta - Ambient temperature (DC) 

Composite sync signal output 
voltage temperature characteristics 

CSYNCIN:TTLLEVEL 

-20 0 20 W 00 M 
Ta - Ambient temperature (DC) 

Audio buffer amplifier voltage 
gain temperature characteristics 

AUDIO IN: IVp-p 

f= lkllz _ 
Load resistance:' IOk 00 

9= 
-20 0 20 40 60 80 

Ta - Ambient temperature (DC) 
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CD 
~ 
0 ·;:; 
~ -1 

5 -2 
c. 
5 -3 
0 

I k 

Audio buffer amplifier 
frequency characteristics 

_[ II 
Load resistance: l Ok ~1 

AUDIO IN: !Vp-p 

500k IM 51\1 10!\1 

Frequency (Hz) 

CD 
~ 
0 ·;:; 
~ 
5 -:z 
% -:l 
0 

SONY., 

RGB output frequency 
characteristics 

SOOk l :\I 'i :\I 1111\1 

Frequency (Hz) 

'ill!\1 

Note) For details refer to the test signals in the Electrical Characteristics Test Circuits. 
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CXA1219P/M 
SONY@ CXA1229P;M 

NTSC /PAL Encoder 

Description 
CXA 1219P /M and CXA 1229P /M are encoder I Cs 

used to convert Y, R-Y, B-Y signals into composite 
video or RGB siqnals. 

The composite sync can be separated from the in­
coming luminous of the signal, as well as the external 
sync. 

With a ratio of R-Y : B-Y = 1.4 : 1 CXA1219P/M 
is ideally suited for still video floppy usage. 

CXA1229P/M R-Y : B-Y = 1 : 1.27 

Features 
• Single power supply 5V 
• Low power consumption (130 mW) 
• Compatible with both NTSC and PAL mode 
• Built-in 75 o driver (RGB output, composite video 

output, composite sync output) 
• Built-in crystal oscillator for subcarrier 
• External subcarrier input possible 
• Audio buffer 

Function 
• Matrix circuit 
• R-Y, B-Y modulator circuit 
• Y /C mixer circuit 
• 75 o driver for RGB, composite video and 

composite sync output. 
• PAL alternate circuit 
• Burst flag generator 
• Half H killer circuit 
• Oscillator for subcarrier 
• Buffer amplifier circuit for audio's 

Structure 
Bipolar silicon monolithic IC 

Absolute Maximum Ratings (Ta= 25°C) 
• Supply voltage Vee 10 
• Operating temperature Topr -20 to 
• Storage temperature Tstg -55 to 
• Allowable power dissipation Po 1,250 

780 

Recommended Operating Condition (Ta= 25°C) 
• Supply voltage Vee 5 ± 
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Package Outline Unit: mm 

CXA1219P 
CXA1229P 

CXA1219M 
CXA1229M 

+75 
+150 

0.25 

'"' 15.0-0.1 

v 
·c 
·c 

mW 
mW 

v 

24 pin DIP (Plastic) 

DIP-24P-01 

24 pin SOP (Plastic) 

SOP-24P-L01 

(CXA1219P, CXA1229P) 
(CXA 1219M, CXA 1229M) 

80445-YA 

This information does not convey any license under patent rights of SONY corporation or others. 



CXA1219P/M,CXA1229P/M 

Block Diagram and Pin Configuration (Top View) 

C SYNC 
OUT 

C SYNC 
IN 

y AUDIO 
OUT OUT 

Cl-ROMA 17 AUDIO 
IN IN 

y' NT SC/PAL 
IN IN 

XO 
IN 

CVIDEO XO 
OUT OUT 

e y 

OUT IN 

G B-Y 

OUT IN 

R R-Y 

OUT IN 

GND2 GN01 
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Pin Description and Equivalent Circuit 

No. 

2 
3 
4 

5 

6 

7 

Symbol 

GND 1 

R-YIN 
B-YIN 

YIN 

XO OUT 

XOIN 

NTSC/PAL 
IN 

Equivalent Circuit 
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Description 

Ground pin for the circuits other than the 
RGB output and composite video output 
circuits. Must be connected to GND2 at 
as low impedance as possible. 

Input pins for Y and color difference 
signals. With CXA1219P/M, input require­
ments are: R-Y = 1.4 Vp-p, B-Y = 1 Vp-p, 
Y = 1 Vp-p. 
With CXA 1229P /M, input requirements 
are: R-Y = 1 Vp-p, B-Y = 1.27 Vp-p, 
Y = 1 Vp-p. 
Y must be 1 Vp-p (with SET UP, SYNC). 
To minimize clamp error, input impedance 
must be as low as possible. 

Pin for crystal oscillator. 
For internal oscillation, connect a crystal 
oscillator to this pin. 
For external oscillation, the signal must be 
input to pin 6 (XO IN) via coupling capaci­
tor. 
Subcarrier input level must be 400 mVp-p 
to 1,000 mVp-p. 
For external oscillation, it is necessary to 
input sine waves of sufficiently low distor­
tion. (High distortion may degrade the 
phase characteristics of chrominance 
signal.) 

Switching pin of NTSC and PAL mode. 

Vee NTSC 
GND PAL 



SONYti. 

No. 

8 

9 

10 

11 

12 

Symbol 

AUDIO 
IN 

AUDIO 
OUT 

C SYNC 
IN 

C SYNC 
OUT 

Vcc1 

Equivalent Circuit 
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CXA1219P/M,CXl\1229P/M · 

De!lciiption 

Input· pin of the audio buffer amplifier 
circuit. 
Input Impedance about 25 ko. 

Output pin of the audio buffer amplifier 
circuit. 

Input pin at the composite sync signal. 
Input at TIL level. 

"L" ~O.BV) 
"H" ~2.0V) 

Time: SYNC 

Output pin at the composite sync signal. 
Can drive directly a load of 750. 

Supply pin for the circuit other than 
the RGB output and composite video 
output circuits. 



SONY@ 

No. Symbol Equivalent Circuit 

13 IREF 

14 VREF 

15 C OUT 

16 Y OUT 

17 C IN 

- 135 -

CXA1219P/M,CXA1229P/M 

Description 

Pin that determines internal reference 
current. Connect to GND through 27 krl. 

Internal reference voltage pin. 
Ground with a capacitor about 10 µF. 

Chroma signal output pin. I 
Connect SPF (Band Pass Filter) to pin 
17 (CIN). 

Y signal output pin. 
Connect DL (Delay Line) between pins 16 
and 18. 

Input a chroma signal excluded a high 
frequency at the SPF (Band Path Filter). 



SONY@ 

No. 

18 

19 

20 

21 
22 
23 

24 

Symbol 

Y'IN 

vcc 2 

C VIDEO 
OUT 

BOUT 
G OUT 
ROUT 

GND2 

Equivalent Circuit 

18 l-----1>------l 

20,1----.--~-..---c=~->.Mw,,...-.--t'J 

@ 
@ 

of 

"" 
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Description 

Input Y signal delayed at DL (Delay Line). 

Supply pin for the RGB output and 
composite video output circuits. 
Decoupling by a capacitor of suffi­
ciently large capacity is needed be­
cause high current is to flow across 
this pin. 

Output pin for the Y /C MIX circuit. 
Composite video signal is output. 
Can drive directly a load of 750. 

Output pin at the analog RGB signal. 
Can drive directly a load of 750. 

Ground pin for the RGB output and 
composite video output circuits. 
Must be connected to GND1 at as low 
impedance as possible. 



SONY@ 

Electrical Characteristics 

Test item Symbol 

Supply current 1 lcc1 

Supply current 2 lcc2 

Vo(R) 

RGB output voltage Vo(G) 

Vo(B) 

fc(R) 
RGB output frequency 

fc(G) 
characteristics 

fc(B) 

I-
:::> 

Voltage gain Gv(Yo) 

0 Frequency 
>- characteristics fc(Yo) 

y Gv(Y) 
Voltage gain 

c Gv(C) 
D... 
~ Frequency y fc(Y) 
<( 
x characteristics c fc(C) 
~ 

Differential gain DG 
Differential phase DP 

Burst level Vo(BN) 

R chroma ratio R/BN 

R phase OR 

G chroma ratio G/BN 

G phase 0G 

B chroma ratio B/BN 

B phase Os 

PAL burst level ratio K(BP) 

0 PAL 

PAL burst phase 

0 PAL 

CXA1219P/M,CXA1229P/M 

(See the Electrical Characteristics Test Circuit.) 
Ta = 2s°C, Vee = sv 

Conditions 
Test Min. Typ. Max. Unit point 

SG1 DC=2.2V 11 12.S 18.0 23.S mA 

SG6 DC=2V 12 s.o 7.6 10.0 mA 

F 
r---

Fig. 1 S1 S2 S3 ON E 0.6S 0.71 0.78 Vp-p 
1-----1 

D 

Fig. 2 F 
Frequency of -3dB with 1-----1 

E s MHz 
f=200 kHz output taken as t-----1 

OdB. D 

Fig. 3 G -0.S 0 0.5 dB l Frequency of -3d8 with G 1=200kHz output taken as O dB. s MHz 

Fig. 4, S5 S6 ON C' 11.2 12.2 13.2 

C' 
dB 

Fig. S, SS S6 ON 8.8 9.8 10.8 

Fig. 4, SS S6 ONJFrequencyof-JdB C' 
with f=200kHz output 1-----1 s MHz 

Fig. S, SS S6 oN_]_taken as o dB. C' 

Fig. 6, SS S6 ON c 3 % 

Fig. 6, SS S6 ON c 3 deg 

Fig. 7, S1 S2 S3 ON c 2S7 286 314 mVp-p 

Fig. 7, level ratio between Rand c 2.62 2.92 3.21 
burst. 

Fig. 7, phase of R c 94 104 114 deg 

Fig. 7, level ratio between G and c 2.46 2.74 3.02 
burst. 

Fig. 7, phase of G c 231 241 251 deg 

Fig. 7, level ratio between Band c 1.87 2.08 2.29 
burst. 

Fig. 7, phase of B c 337 347 3S7 deg 

Fig. 7, S4 ON. level ratio c 0.9 1.0 1.1 
between PAL and PAL. 

Fig.7, S4 ON. burst phase of c deg PAL. 12S 13S 14S 

Fig.7, S4 ON. burst phase of c 21S 22S 23S deg PAL. 
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Test item Symbol Conditions 
Test 
point 

Burst cycle tw(B) Fig. 7 c 
Breezeway· to(B) Fig. 7 c 
qarrier leak VL Fig. 7 c 
Composite sync output Vo(S) Flg.8 B 
voltage 

Voltage gain .... Gv(A) Fig. 9, V1N-1Vp-p, f•1 kHz 

CD~ .Q Frequency fc (A) Fig. 9, Frequency of -3dB with :g a. -g characteristics f=1 kHz output taken as O dB. A 
m E ra 

ra 
Distortion ratio THO Fig. 9, V1N=1 Vp-p, f=1kHz 

Electrical Characteristics Test Circuit 
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3. 58MHz 

·~ 
1 1~.1.l ·o. t P 

CXA1219P/M,CXA1229P/M 

Min. Typ. Max. Unit 

8 9.5 11 CYCLE 

0.38 0.47 0.65 µS 

30 mVp-p 

0.25 Vp-p 

-1 0 1 dB 

30 kHz 

1 % 
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Signals for Testing 

SG6 

C SYNC IN 

SG 7 

C 'N 

SGS 

Y'IN 
DC •2.2V 

CXA1219P/M,CXA1229P/M 

~ V(11< • 0.3VP.P 

t I= 200KHi 

SG2 

R ·YIN ~ r.·.:y::.l"""' 
( i:::./o."::., J 

I 
~ = fii'il ~--,,,,, J 

Fig.5 
Gv(C) = Vo(C) 

Vc!N 

SG3 

8 - YIN 

SG4 

Y<N 

l~I ~~-o ________ l!127Vf>P\_LCXA1229 

o.~ !0.4211 10.2141 
!-0.636) 

~-_-_l 
(with SET UP) 

F point 
ROUT ~~~L vo1R1 

E point 
GOUT 

Dpoint 
8 OUT 

SG 1 

y '" 

·- --------~~T VolGl 

'lJl n n-------T 
____J i LJ LJ L__ __ j_ 

Fig.1 

D, E, F point 

ROUT .- ]- Vo IRAl, VolGA), Vo18Al 

~ ~~~ Cv(R)= V:Vo(RA) Gv(G)= Vo(G~l Gv(B)= Vo(BA) 
Y!N v Y!N VY!N 

SG 1 

y " 

Fig.2 

~ ~~int -+E-_-_-_--_::::::::--::_~ __ ::::_________J_-_~--L, __ 

SG 7 

SG B 

Y'IN 

Fig.3 

1 Vo IYOI 
_ l 

Gv(Yo)= Vo(Yo) 
Vv!N 

SG 7 

c '" 

SGB 

YIN 

C point 
C VI DEC 

OUT 

SG6 

C SYNC IN 

SG2 

R-Y IN 

SG 3 
8 - YIN 

SG4 

y '" 

Fig.6 

~-~OBY 
0 

~~ 
!01100791Ld l-0079!•0 1 

-o.?U0 -0.590 _________ - ----

i-o.~001-0.420 

~------------I·"· 
~ ---o._,,,,,,,,~-- (with SET UP) 

Cpoint ~1 -
~IvoiBNl~ R/BN=-y_o(CR)_ 

Vo(BN) c v~~~o !01811:tj: tw1BI VolCGI Vo<CRI \.\'llCBJVL 

Fig.7 

G/BN= Vo(CG) 
Vo(BN) 

B/BN= Vo(CB) 
Vo(BN) 

SG6 1~r----2.ov 
CSYNC LJ LJ _____ O.SV 

IN - - - - - - - - - - OV 

B point 
C SYNC 

OUT Fig.8 

u=Ivo1s1 

SG 5 
AUDIO f---------~ 1V "=LOVP-1' 

~------------_j~f=lkHz IN 

C' point_+l _______ __j__-_-- - -, A point,-------------~ 
AUDIO IvolAI c VIDEO I 

OUT L·-------~------1 

Fig.4 Gv(Y)= Vo(Y) 
VnN 

OUT G Vo1AJ 
V(AJ=~ 

Fig.9 
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CXA1219P/M,CXA1229P/M 

Burst Signal 

CXA1219P /Mand CXA1229P /M generate burst signals with the timing indicated below and in accordance with 
the input composite sync. 

H 
Synchronize 

CSYNC ~ 
IN 

(TTL level) o----~ 

C VIDEO 

OUT 

v 
Synchronize 

C.SYNC 

IN 

C VIDEO 
OUT 

ODD 

EVEN 

I 

: to!Bl :\·t 1wla1.1 
1, , , 
I 
I 
I 

Burst signal 
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SONY®. CXA1219P/M,CXA1229P/M 

Application Circuit 
NTSC mode (Evaluation board) 

R-Y 13-Y Y 
IN IN IN 

External supply to the subcarrier 
v" To supply the subcarrier from the exterior connect as 

--------~<>+5v shown in Figure below. 

AUDIO Al...010 C SYOC C S'm: 
IN T IN T 

~ 
To.1~ 

Q SIN WAVE 

\'~ 400 to 1000 mVp-p 

Adjusting the frequency level 
Adjusting the trimmer capacitor, set XOouT level to 
400 through 1000 mVp-p. 

* Metal film resistor ± 1 % 
BPF Tako H287BSJS-3108HWD 
DL Matsushita ELB-5F020N 

PAL mode (Evaluation board) External supply to the subcarrier 

R-Y B-Y Y 
IN IN IN 

v" To supply the subcarrier from the exterior connect as. 
~----------...-u»v shown in Figure below. 

ALOK> AUDIO C SYNC C SYNC 

IN OUT IN OUT 

~-
T0.1~ 

0 SIN WAVE 

T~ 400 to 1000 mVp-p 

Adjusting the frequency level 
Adjusting the trimmer capacitor, set XOouT level to 
400 through 1000 mVp-p. 

* Metal film resistor ±1 % 
BPF Tako H287BSJS-3108HWD 
DL Matsushita ELB-5F020N 

Setting the NTSC/PAL mode 
Setting the CXA 1219P /M or CXA 1229P /M to the NTSC or PAL mode is to be carried out by connecting pin 7 to 
the power supply pin (Vee) or GND. Connecting pin 7 to Vee sets the board to the NTSC mode, and connecting 
pin 7 to GND sets the board to the PAL mode. On the evaluation board, make connection by the jumper wire for 
the desired mode. 

Notes on Use 
When you connect C VIDEO OUT to TV and input characters from personal computer for example, you may 
notice rainbow-hued blurs along edges of characters displayed on the screen, or unevenness of color distribution. 
This phenomenon-i:esults from mixing of Y-signal's high-frequency components into chrominance components 
(cross-color ihterference), and does not represent a faulty operation of the board. 
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SONY V7040 
NTSC/PAL Encoder 

Description Package Outline 
The V7040 is an IC that can operate in both NTSC and 
PAL modes. It superimposes analog RGB signals and 
outputs them as such, or as composite video signals. 
Both types of output can drive the 750 load directly. 

Features 

• 5 V single supply operation 
• Low power consumption (135 mW) 
• Built-in 750 driver (RGB output, 2 systems of com­

posite video output) 
•Compatible with both NTSC and PAL modes 
• Superimposition (MIX, half-tone functions) 

Functions 

• SW circuit for superimposition 
• MTX circuit 
• R·Y, B·Y MOD circuit 
• 750 driver for RGB and composite video outputs 

Structure 

Bipolar silicon monolithic IC 

Absolute Maximum Ratings 

• Supply voltage Vee 10 

• Operating temperature T 00, -20 to + 75 

• Storage temperature T11a -55 to + 150 
• Allowable power dissipation Po 1250 

v 
oc 
oc 

mW 

Recommended Operating Condition 
• Supply voltage Vee 5 ± 0.25 -;- V 

28 pin SAK 

2 6.9 : g.4 

~:::::::::::~'.! 
I 14 

l.22..L-.. 

SONY rese,......es the nght 10 change products and spec1t1cat1ons without notice 
Th1s 1nformat1on does not convev any license under patent rights of SONY corporat1on or 01hers 
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Block Diagram 

0 
0 

C.V.OUT Z :IE 
>-
I 

a: 

VccZ 

)( 

- ID 
:IE.., 

"' 'ii: I ., 

a.. 
:IE 
c 
_J 

u 

Vee 1 
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ID 

)( 
ID 

:IE 
.., 
"' 'ii: I ., 

a.. 
:IE 
c 
_J 

u 

a.. 
:IE 
c 
_J 

u 

SONY 

NT/PALI 
81.W 

RINPC 



V7QAO 

Pin Description 

No. 

1 
2 
3 
4 

5 
6 

8 

9 

10 

11 

Symbol 

RINPC 
GINPC 
BINPC 
RINTV 
GINTV 
BINTV 

NT/PAL B&W 

BFIN 

PAL ALT 

SCIN 

C SYNC IN 

Equivalent circuit 

- 144-
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Description 

'I Inputs a1'I RGB color signal from a PC or a TV 
Input must be of sufficiently low impedance 
to clamp. 

Switches the modes of NTSC. PAL. and B&W 

4.0 v to Vee 
2.0 V to 3.0 v 
o v to o.8 v 

NTSC mode 
PAL mode 
B&W mode 

Inputs burst flag signal. Clamp is performed 
by this burst flag signal. 

L: o v to 0.8 v 
H: 2.0 v to Vee 

Burst at L. 

Inputs the PAL ALT signal and inverts the 
burst and chroma signal phases 1n every lield 
in PAL mode. 

0 V to 0.8 V Burst at 225° 
2.0 V to Vee Burst at 135° 

Inputs the sub-carrier. Input sine wave be· 
tween 0.4 to 0.8 Vp.p. 

Inputs composite SYNC signal. 

L: 0 V to 0.8 V 
H: 2.0 V to Vee 

SYNC at L 



v 7040 

No. Symbol Equivalent circuit Description 

12 GN01 Ground pin for circuits other than RGB OUT and 
C.V.OUT circ<Ms. Connect with GND2 of pin 18 
at the lowest impedance. 

13 C OUT Outputs chroma signal to BPF. 

I 

~ 
14 Y OUT Outputs Y signal to delay line. 

~ 
15 REG2V For the inner reference voltage. 

Ground at 10 ~F. 

~ 
16 C IN Inputs the chroma signal from which the har· 

1rn 
monies are removed by BPF. 

I 

17 Y IN Inputs Y signal which is delayed by delay line. 

'I fT 
~ 
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V7040 SONY· 

No. Symbol Equivalent circuit Description 

18 GND2 Ground pin for RGB OUT circuit and for c. v OUT 

I 
c1rcu1l Connect with GND1 of pin 12 at the 
lowest impedance. 

19 C.V.OUT2 · Outputs a composite video signal encoded 
from switched RGB signals. The load of 75 r! 

20 IC v OUT1 

~ 
! can be directly driven. 

I 
21 BOUT Outputs a switched RGB signal as an RGB 

signal. The load of 75 O can be directly driven. 
22 GOUT 

£ 23 ROUT 

24 Vcca Power source for RGB OUT circuit and for 
C.V.OUT circuit. Decoupling should be per-
formed with a very large capacity. 

25 YS Switches TV, PC, MIX and halftone modes. In· 
put at TTL level 

T l 
~ ~.w.w..r J-
~ T ~,, 1-. 

. "" T SW mode 
m .YS YMIX YM SW modej 

~ 0 0 TV j 
0 0 1 Half-tone 1 

26 YMIX 0 1 0 TV j 
0 1 , Half-tone J 

27 YM 

~ 
, 0 0 PC j 
1 0 , PC : , , 0 MIX ~ , , , , MIX I 

28 Vcc1 Power source for circuits other than RGB OUT 
and C.V.OUT. 
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V7Q40 SONY· 

Electrical Characteristics 
(Vcc=5V Ta=2s' See the Electrical Characteristic Test Circuit) 

l Item Symbol Condition 
Test 

I Min. Unit 1. 
Typ. Max. point I 

Supply current 1 lcc1 SG1 to SGS AC OV 1, ! 7.0 12.2 17.3 mA I 
1 Supply current Z 

NTSC mode 
lcci SG12 to SG14 DC a.av 11 6.0 14.3 ' 20.0 mA '1 

BW mode 
law SG7·SG9 DC 2V BW mode supply current 1 1, 4.3 8.1 11.9• mA 

R output level v. Fig. 1 RINTV = 1 v •.•. f = 200 kHz c 0.63 0.71 0.00 v. • I 
G output level VG Fig. 1 GINTY = 1 v ••. f = 200 kHz D 0.63 0.71 0.80 v •• 
B output level Va Fig. 1 BINTV = 1 Vp.p, f = 200 kHz E 0.63 0.71 0.80 v •• 
RGB frequency 

fceGa Fig. 1 RGBINTV = 1 v •.•. f = 10 MHz COE -3 B I 
characteristic I 
RGB crosstalk CT Fig. 1 v,_ = 1 v •.•. t = 200 kHz COE -40 dB 

SW delay time Td Fig. 2 SI to SS On COE 40 80 ns 

Half-tone level G"r Fig. 3 20 log (VMIV) COE -8 -6 -4 dB 

MIX level G•11x Fig. 3 20 log (VMIXIV) COE -8 -6 -4 dB 

Sync level VsvNc Fig. 4 Sync level AB 0.24 0.29 0.34 v 
Y level at 

Vve Fig. 4 Y level at A = 1 v AB o.1a 0.21 0.25 v 
R 100% 

Y level at 
Vva Fig. 4 Y level at G 1 v AB 0.37 0.41 0.49 v 

G 100% = 
SW mode 

Y level at 
Vva Fig. 4 Y level at B = 1 v AB 0.05 0.08 0.11 v 

8 100% 

Y level at Fig. 4 Y level at I 

Vvw AB 0.64 0.71 0.82 v I 
RGB 100% RGB = 1 v 
DG DG Fig. 5 S7, 58 On AB 8 'lo 

DP DP Fig. 5 S7, 58 On AB 4 deg 

A chroma level Ve• Fig. 6 A chroma level AB 2.53 3.16 3.79 v •.• 
R chroma e. Fig. 6 A phase 
phase 

AB 92 104 116 deg 

G chroma level Vea Fig. 6 G chroma level AB 2.36 2.96 3.55 v •.• 
G chroma 

9G phase 
Fig. 6 G phase NTSC mode AB 229 241 253 deg 

8 chroma level Vea Fig. 6 8 chroma level AB 1.79 2.24 2.69 v •.• 
B chroma 

Oa phase 
Fig. 6 B phase AB 335 347 359 deg 

NTSC burst 
V1HT level 

Fig. 6 Burst level AB 0.16 0.29 0.39 v •.• 

PAL burst v.,."'" Fig. 6 Burst level PAL mode AB 0.60 1.00 1.20 v •.• 

PAL burst Fig. 6 Burst phase PA LAL T = 2.0 V 123 135 147 
98'A~ AB deg 

phase PAL mode PALALT=0.8 V 213 225 237 

Carrier leak VLsc Fig. 6 Leak at pedestal AB 40 mV 

Leak at B&W 
VLBW Fig. 4 Leak of chroma AB 30 mV 

mode 
-• All phase reference should be the burst of NTSC - 180 0 
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Electrical Characteristics Test Circuit 

SW CONT 
I I 

I 

'.j;'. 
00 

CLAMP 

I 

CLAMP 

----, 
CLAMP 

BOOmVpp 

REG .2V 

1K 

Deloy 
Line 

lK 

lK 

8 PF 

0.lµF 

E ;::. 5 V NTSC mode 

E = 2 !:i V PAL mode 

E = O V B& W mode 

< 
~ 
0 ,. 
0 

(/) 

0 z 
i:< 



V7040 

9,.-,,... 
ISG 7 l 

ll'OUTlCI~ 
G OUT!O! 
BOUT![! 

It OUT cC I 
G OUTIOI 
1 our c r 1 

·~ 1 SGl41 

It OUT tC I 
C OUTIOI 
I Ot.tT c I 

•our ( c 1 
G OUT! QI 
I OUTl[I 

50.,. 

Tt 

~ 

....... 

5o0•1. 

Tt 

SONY· 

• VS. VMIX. and VM are 0.8 V (PC mOdet 

Fig. 1 

2.0V 

0.IV 

r" 
2.0v 

O.lv 

TC 

z.ov 

0.1\1 

TC 

• RINPC. QINPC. BINPC • JV 

Fig. 2 RINTV. GINTV. BINTVs2V 
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V7Q4.Q 

At .. PCtSGll l___J 
G•NPC !SGZ! 
8 I NPC ! SO 3 I 

,, 
1sc12 1 

'M 
I SG I) I 

ROUTICI 
GOUT!OI 
I OUT t t I 

C SYNC 1~ 

tSCUI 

C v OUT• l 
14 I I 

• •200.Cl-fl 

'------O.IV 

r---.-------- 2.ov 

Fig. 3 

1.ov111-• 

• vs. YMIX. and YM ,,.. o.e v (PC mod•! 

Fig. 4 
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C STfrilC Ifill 
15G9 I 

.,.,,.. 
ISG7 I 

lt1Nf1C 
1SG11 

11111flC 
ISGSI ----

Fig. 5 

Fig. II 
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V7Q4Q 

Application Circuit NTSC 

'l'M 'l'MIX 'I'S 
IN IN IN 

'----v--1 ..____..,.___., . 
AGI VIDEO IN RGI V10£0 IN 

Application Circuit PAL 

YM YMIK YS 
IN IN IN 

•GI 
VIDEO OUT 

.._______., ~ 
RGI V10£0 IN RGlll VIO(O IN 

•• oN 
l.'8MHI COMPOSITE 
IOOrftwH SYNC IN 
SIN WAVE 

I' 19&L •.•3111"1 COMll'OSITI 
IN ALT IOOnt1Y1Mt SYNC UI 

IN SIN 
WAVE 
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v~ SONY 

Application Notes 

1. RG B signal input 
Input the RGB signal to pins 1 to 3 and 4 to 6 via a clamp capacitor.· 
RG B signal is pedestal clamped by means of the burst flag signannput from pin 8. Input with a 
sufficiently low impedance. 

2. SW mode 
RGB signal input from pins 1 to 3 and RGB signal input from pins 4 to 6 are switched into the 
specified Y mode at the SW circuit. This. by means of the YS. YMIX. YM signals input from pins 
25 to 27. The SW mode is in accordance with the following table. 

PC mode 
RGB signal input from pins 1 to 3 is output via SW circuit. 

2 TV mode 
RGB signal input from pins 4 to 6 is output via SW circuit 

3 MIX mode 
RGB signal input from pins 1 to 3 and RGB signal input from pins 4 to 6 are respectively 
lowered to a level of -6 dB. mixed and output via SW circuit 

4 Halftone mode 
RGB signal input from pins 4 to 6. lowers -6 dB level and is output When superimposing, the 
background can be darkened and the letters made easier to read. For normal superimposing, 
ground pin 26 YMIX and pin 27 YM. Input superimpose signal to pin 25 YS. 

SW Mode 

YS 

Pin 25 

L 

L 

L 

L 

H 

H 

H 

H 

~O.BV 
H;s:;2.0V 

YMIX 

Pin 26 

L 

L 

H 

H 

L 

L 

H 

H 

YM 

Pin 27 

L 

H 

L 

H 

L 

H 

L 

H 

3. NT/PAL/B & W mode 

SW Mode 

TV 

Halftone 

TV 

Halftone 

PC 

PC 

MIX 

MIX 

By turning pin 7 (NT/PAL/B & W) to 4V and over. NTSC mode is switched on. By turning it to 3 to 
2V. PAL mode is switched on. By turning it to O.BV or under, B & W mode is switched on. In NTSC 
mode. burst signal. with B-Y shaft at 0°. is output to 180° direction. 
In PAL mode, burst signal. in accordance with PAL ALT signal input from pin 9, is output to 135 °. 
225° direction. In B & W mode. chroma signal and burst signal are not output As for V7020. to 
use in NTSC mode, pin 7 is left open or connected to Vee. 
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V7040 SONY· 

4. BF signal 

In accordance with burst flag signal input from pin 8. the burst signal from the composite video 
signal. is formed. Also. the clamping of RGB signal is executed in accordance with this burst flag 
s;gnal. 

5. PAL ALT signal 
In accordance with PAL ALT signal input from pin 9. the R· Y shaft direction of the modulator from 
the chroma signal, is inverted. When pin 9 is at .. H", (!!:;2.0V) it is set to normal direction. When it 
is at "L", it is set to the inverted direction. 

6. Subcarrier input 
Input the subcarrier through a 0.4 to 0.8 Vp-p sine wave. via pin 10 (SC IN). With the subcarrier 
input too many harmonic waves may adversely affect the phase characteristics of the chroma 
modulator. 

7. Vee. GND 
Connect with as low as possible an impedance, pin 12 and .GND 1. pin 18 and GND 2. Pin 24 (Vee 
2) and pin 18 (GND 2) are the power supply of 750 driver (RGB OUT circuit. C.V.OUT circuit). As 
large currents flow in, execute decoupling with a sufficiently large capacitor. 

8. BPF. DL 
Eliminates harmonic waves contained in the chroma demodulator output. at the band· pass filter. 
Use a delay line matching the band-pass filter delay time. 

9. RGBOUT, C.V.OUT 
At pins 19 and 20 (V.OUl) a composite video signal of about 2 Vp-p is output At pins 21 through 
23 (RGB OUl), an RGB signal (superimposed or else) of about 1.4 Vp-p is output For the 
composite sync signal used together with RGB signal, use the composite video signal of pins 19 

and 20. 
Both C.V.OUT of pins 19, 20 and RGB OUT of pins 21 through 23, can directly drive a load of 750. 

-;!" 

10. Composite sync signal 
Through the composite sync signal input from pin 11. sync is added to Y signal. At "H" (S;2.0V) Y 

signal is activated while at "L" (;:1;0.8V) sync is activated. 
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Descriptions of Operation 

1. Clamp circuit. SW circuit SW CONT circuit 
RGB signal from PC is input to pins 1 through 3 via a clamp cap~citor. In the same way. RGB 
signal from TV is input to pins 4 through 6. Input RGB signals are pedestal clamped together, by 
means of the clamp circuit operating in accordance with the burst flag signal. Clamped RGB 
signals are switched at the SW circuit. in accordance with the 4 modes. specified by YS, YMIX 
and YM signals, which are input from pins 25 through 27. 
RGB signals switched at SW circuit are sent to MTX. MOD and RGB OUT circuits. 

2. MTX circuit MOD circuit SC phase shift circuit 
From RGB signal switched at SW circuit. Y signal is formed by means of MTX circuit. 
As for these Y and R signals. B signal goes to R·Y MOD circuit and B·Y MOD circuit. Also. this Y 
signal is sent to SYNC ADD circuit composite sync signal input from pin 11 is added to it. and 1t 1s 

sent through pin 14 to delay line. 
SC shift phase circuit creates 0°, 90° subcarriers by phase shifting the subcarrier input from pin 
, 0. 
0° and 90° subcarriers are respectively sent to B·Y MOD circuit and R·Y MOD circuit. By means of 
R with Y signals and B with Y signals, they undergo quadrature double phase modulation to 
become chroma signals. Chroma signals are sent to BPF via pin 13. 

3. YC MIX circuit 
Chroma signals from which harmonic waves have been eliminated at BPF. and Y signals that have 
passed through the delay line are sent to YC MIX circuit via pins 17 and 16. They are mixed. 
become composite video signals and sent to C. V.OUT circuit 

4. COMPOSITE VIDEO OUT circuit (C.V.OUT circuit) 
Composite video signals from YC MIX circuit are amplified at C.V.OUT circuit into about 2 Vp-p 
video signals, and output through pins 1 9 and 20. C. V. OUT circuit from each of pins 1 9 and 20 

can directly drive a load of 75n. 

5. RGB OUT circuit 
Signal RGB switched at SW circuit is amplified to about 1.4 Vp-p by RGB OUT circuit and output 
via pins 21 through 23. RGB OUT circuit can directly drive a load of 750. 

6. REG 2V 
The internal reference voltage is obtained through the band gap reference circuit The reference 
voltage becomes the standard for the volume of each of the clamp electric potential. the burst and 

the sync. 
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Sync Discrimination for CRT Display 

Description 
CXA 1365S is used for sync signal discri.mination 

and waveform shaping in the CRT display. 
There are 3 types of Sync input signals for 
discrimination. 

V. separate sync signals 
Composite sync or H. separate sync signals 
Sync on video 

Features 
• Polarity and amplitude of input signals 

Polarity 
V. separate sync : Positive/Negative 
Composite sync : Positive/Negative 
H. separate sync : Positive/Negative 

Amplitude (Vp-p) 
2 to 5 

0.2 to 1.2 
2 to 5 

0.2 to 0.7 
O to 1.5 

Sync on video : Negative (Sync signals part) 
(Video part) 

CXA1365SI 

28pin SDIP (Plastic) 

Applications Absolute Maximum Ratings (Ta:25 °C) 
CRT display monitor • Supply voltage Vee 12 V 

• Operating temperature Topr -20 to +75 °c 
Operating Conditions • Storage temperature Tstg -65 to + 1 50 °c 

Supply voltage Vee 8.5 to 9.5 v • Allowable power dissipation 
Po 1.35 W 

Pin Configuration (Top View) Block Diagram 

PV 

vs 't, 

VD 

23 HO 

vss our vss REF 
Vss IN 

SONY reserves the right to change products and spec1f1cauons without notice. 
This 1nformat1on does not convey any license under patent rights of SONY corporation or others. 
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Pin Description and Equivalent Circuit 

No. Symbol Pin voltage Equivalent Circuit 

VS IN 

'"Ji( '" 

'I 20·~ 
2 PV 

6 PH 
0, 2.5V 

3 EV 3.2V to 6V 
'" 

·,~ ··K ·:.,"i ~ 
32< 

J. ,.,. I 
l 011A 

4,10,11 NC --
12,13,15 
16, 17 

5 EH 2.0, 3.8V 
"' l ~20< wi" I'" ~ '2K 

.l. 1f.· .... l 
20.11A 
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Description 

V. separate sync is input at TTL level 
in both positive and negative polarity. 

This pin connects a 0.22µF integrating 
capacitor for the polarity check circuit 
to GND. When connecting the capacity 
at positive polarity, it is 2.5V, at 
negative polarity OV and at no input 
2.5V. 

V. ramp waveforms generation part. 
Generates ramp waveforms 
synchronously with the input separate 
sync cycle and connects 0.22µF to 
GND. 
The ramp waveforms time constant 
during charge (Rise time) is almost 
determined through the 2kf.! and 
external 0.22µF. Same time constant 
during discharge (Fall time) is 
determined through the external 0.22 
µF and the internal 1 OµA. When there 
is a V. separate sync, Pin 3 turns to 
3.4V-6.0V, exist check is executed and 
sync existence established. When there 
is no V. separate sync, it turns to 
3.2V. 

Pin not in use. 

During composite sync input, between 
this pin and GND is connected a 33 
kn resistance for sync exist 
discrimination and a nearly peak hold 
circuit for 0.22µF capacitor. When there 
is a composite sync a nearly peak hold 
is executed at 3.4V to 3.SV, a 
comparison made with the 2.7V 
reference voltage and sync exist 
discriminated. When there is no 
composite sync, it turns to 2.0V. 



SONYs 

No. Symbol Pin voltage 

7 CS IN 5.9V 

8 HSL 4.6V 

9 VIDEO 3.0V 
IN 

14 GND ov 

18 Vss 
REF 

Equivalent Circuit 

eic: air:: BK 

I 6K 72K 

20•• 

Z011A 
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Description 

Inputs composite sync (Positive/Negative 
polarity) and H. separate sync (Positive/ 
Negative polarity). Amplitude either 
0.2Vp-p and above or at TIL level. 

Connects limiter at composite sync 
input part and 0.1 µF DC offset 
absorption capacitor for 5 times gain 
amplifier to GND. 

Inputs sync on video (Sync at negative 
polarity). Connects in series 0.47µF 
capacitor and 270n resistance between 
signal source and this pin. Slice level 
is determined by the relation between 
the total of 14 7n and the external 
resistance value multiplied by 20µA, the 
sync frequency, and sync width. 
When resistance value is small, slice 
level is low. 

GND pin. 

Reference pin for V. sync-separator. 
Provides reference voltage by 
connecting external resistance between 
Vee and GND. Sets reference to 4.2V. 



SON~ 

No. 

19 
20 
21 
22 

23 

24 

25 

26 

Symbol 

04 
03 
02 
01 

HD 

Vss 
OUT 

Vss IN 

VD 

Pin voltage Equivalent Circuit 

0, 4.5V 

0, 4.5V 

2.3, 5.3V 

20.d 

0, 4.5V 
s ' ~ v 
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Description 

Outputs polarity information of 
synchronizing signal. 

High level at 4.5V. 
Low level at OV. 

With V. sync separator polarity at Pv 
and composite sync polarity at PH, the 
following table is obtained: 

p, p" Q. Q, o, 
Negative NegatNe H L L 
Negative Positive L H L 
Pos1t1ve Negative L L H 
Positive Positive L L L 

HD (H.Drive Pulse) output pin. 
Amplitude output at positive polarity 
from 0 to 4.5V. 

o. 
L 
L 
L 
H 

Composite sync or sync separated from 
sync on video is output for V. sync 
separator. Amplitude is at 2.3V to 5.3V 
and output at positive polarity. 

Input pin for V. sync separator 
comparator. Connects an integrating 
circuit composed of 3.9k.Q resistance 
and 3300pF capacitor between pins 24 
and 25. In the V. sync separator 
section when the integrated sync is 
anywhere between pin voltage and 
VBE (0.7V) voltage, the comparator 
operates. 

VD (V. Drive Pulse) output pin. 
Amplitude at O to 4.5V in positive 
polarity. 



SONY® CXA1365S 

No. Symbol Pin voltage Equivalent Circuit Description 

27 IS 2.0V '" Reference voltage pin. Connects 27 kD. 

l};'" ±" 
resistance (1 %) to GND. Current 
flowing through this resistance is taken 

n"' as the reference current. 
} 

rm:..,. "' . i 
,., 

.+. J. ..J. 

28 Vee 9V Supply pin. (9±0.5V) 

Pin Voltage Test External Circuit 

Electrical Characteristics (See the Electrical Characteristics Test Circuit) 

No. Item Symbol Test description Test point Min. Typ. Max. Unit 

1 VD output Evo Test VD output peak VD (26pin) (H level) 4.5 5.0 v 
voltage value during V. 3.5 

separate sync input. (l level) 0 0.4 v 
Input signal A. 0 
(tw=12.5µs) 

2 VD output tv1 Test VD output pulse VD (26pin) 11.5 12.5 13.5 µs 
pulse width width during V. 
(j) separate sync input. 

Input signal A. 
(tw= 12.Sµs) 

3 VD output tv2 Test VD output pulse VD (26pin) 8 10 12 µs 
pulse width width during composite 

® sync input. Input 
signal 8. (tw= 12.5µs) 

4 VD output !V3 Test VD output pulse VD (26pin) 8 10 12 µs 
pulse width width during sync on 

0 video input. Input 
signal C. (tw=12.5µs) 
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No. Item Symbol Test description Test point Min. Typ. Max. Unit 

5 HO output EHD Test HD output peak HD (23pin) (H level) 4.5 5.0 v 
voltage value during composite 3.5 

sync input. Input (L level) 0 0.4 v 
signal 0. (tw=0.65µs) 0 

6 HD output th1 Test HO output pulse HD (23pin) 0.5 0.6 0.8 µs 
pulse width width during composite 

CD sync input. Input 
signal 0. (tw=0.65µs) 

7 HD output th2 Test HD output pulse HD (23pin) 2.2 2.5 2.8 µs 
pulse width width during composite 

0 sync input. Input 
signal E. (tw=2.5µs) 

8 HO output th3 Test HD output pulse HD (23pin) 0.5 0.7 0.8 µs 
pulse width width during composite 

CD sync input. Input 
signal B. (tw=0.65µs) 

9 HD output th4 Test HO output pulse HD (23pin) 0.5 0.7 0.8 µs 
pulse width width during sync on 

© video input. Input 
signal C. (tw=0.65µs) 

10 PV voltage VPV1 Voltage integrated PV (2pin) -- 0.0 - v 
CD value of V. polarity 

discrimination circuit 
during V. separate 
sync input. Input 
signal F. (Negative 
logic) 

11 PV voltage VPV2 Voltage integrated PV (2pin) -- 2.5 - v 
0 value of V. polarity 

discrimination circuit 
during V. separate 
sync input. Input 
signal G. (Positive 
logic) 

12 PH voltage VPh1 Voltage integrated PH (6pin) -- 0.6 - v 
CD value of H. polarity 

discrimination circuit 
during composite sync 
input. Input signal H. 
(Negative logic) 

13 PH voltage VPh2 Voltage integrated PH (6pin) -- 2.1 - v 
0 value of H. polarity 

discrimination circuit 
during composite sync 
input. Input signal I. 
(Positive logic) 

14 EV voltage Vev1 Test voltage at V. EV (3pin) -- 6.0 - v 
CD ramp waveforms 

generation part during 
V. separate sync 

I input. Input signal A. 
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No. Item Symbol Test description Test point Min. Typ. Max. Unit 

15 EV voltage Eev2 Test voltage at V. EV (3pin) -- 3.2 - v 
CD ramp waveforms 

generation part during 
V. separate sync 
input. No signal input. 

16 EH voltage Veh1 Test sync existence EH (Spin) -- 3.4 - v 
CD and discrimination 

voltage during 
composite sync input. 
Input signal J. 

17 EH voltage Veh2 Test sync existence EH (Spin) -- 2.0 - v 
CD and discrimination 

voltage during 
composite sync input. 
No signal input. 

18 t delay CD td1 Test delay difference HD (23pin) -- 200 250 ns 
between CS and HD 
during composite sync 
input. Or the time 
from CS (Positive 
logic) rise time (SO%) 
to HD output rise time 
(SO%). Input signal K. 

19 t delay CD td2 Test delay difference HD (23pin) -- 60 100 ns 
between input signal 
sync and HD during 
sync on video input. , 
Or the time from input 
sync fall time (SO%) to 
HD output rise time 
(SO%). Input signal C. 

20 Logic OH Test polarity 01 to a. (19 3.S 4.S s.o v 
output information output H pin-22pin) 
voltage H level voltage of 

synchronizing signal. 

21 Logic OL Test polarity 01t00•(19 0 0 0.4 v 
output information output L pin-22pin) 
voltage L level voltage of 

synchronizing signal 

22 Consumption Ice Vee=9V. Test Vee (28pin) 11 1S 20 mA 
current consumption current 

during no signal input. 

23 Reference IAEF Vee=9V. Test reference IS (27pin) 1.8 2.0 2.2 v 
voltage current pin voltage 

during no signal input. 
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Signal Item V.SYNC IN (Pin1) 
Composite SUNG IN VIDEO IN (Pin 9) 

(Pin 7) 

A 1, 2, 14 

LJ 
r w' 

fv=45Hz 
tWV=12.5µs 
Negative logic 2Vpp 

B 3, 8 v 

LJ -Tw• 

fv=45Hz 
tWV=12.5µs 
Negative logic 2Vpp 

H 

iJ -IWH 

fH=80kHz 
tWH=0.65µS 
Negative logic 2Vpp 

c 4, 9, 19 v 

rt I 

v 

l_r,OH 3H 
0. 2V 

1 2. Sus 
fv=45Hz 
IWV=12.5µS 

1 OJ.Cs 
H -,---it 

! ! 0. 7V 

~.S•• ~ - 0. 2V 
0. SS.us 

fH=80kHz 
!wH=0.65µS 

D 5, 6 fH=80kHz 
lwH=0.65µs 
Negative logic 0.25Vpp 

E 7 fv=80kHz 
tWH=2.5µS 
Negative logic 0.25Vpp 
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Signal Item V.SYNC IN (Pin1) Composite SYNC IN 
(Pin 7) 

F 10 fv=120Hz 
twv--GOOµs 
Negative logic 2Vpp 

G 11 

_n_ 
fv=120Hz 
twv=600µs 
Positive logic 2Vpp 

H 12 fH=80kHz 
twH=2.5µs 
Negative logic 2Vpp 

I 13 fH='BOkHz 
twH=2.5µs 
Positive logic 2Vpp 

J 16 IH=15kHz 
twH=3.3µS 
Negative logic 2Vpp 

K 18 fH=80kHz 
twH=0.65µS 
Positive logic 0.25Vpp 

Electrical Characteristics Test Circuit (Application Circuit) 

o.u.r 
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VIDEO IN (Pin 9) 



~ 
Ut 

I 

Operation and Input/Output Warveforms Description 

V.Sync 

V.Sync JLJL 
Positive 

PV 
~~· _IULfUL ov ' 

V.Sync I II I 
Negative u u ~ PV 

ovC--... ~., ~
--6V(Peaklevel) 

_3.4V (Comparate level) 
- - 3.2V (No V. sync) 

l•IOJ&A 

1 _1_ 
4 5Hz 10 t20Hz 

I· ·I 
H tw•l2.5us IO 0.6ms 

~V.Sync 
2to5Vp-p 
TILlevel 

LJLf (Positive/ 
Negative 
polarity) 

H,Sync 
2 to 5Vp-p 
TIL level (Positive/Negative polarity) 
IH• 15kHz to BOkHz 
tw=0.65µs to 2.Sµs 

Comp. Sync 
0.2 to 1.2Vp-p (Positive/ Negative 

polarity) 

VIDEO Sync 
0 to 1.5Vp-p 0.2 to 0. 7Vp-p 
(Positive (Negative 

~J 

! 0.22' 

atl a21 a,1 a. 

Outputs polarity information of synchronizing signal 

I "" I a. a. a. a.I p. 

Negative 
Negative 
Positive 
Positive 

Negative 
Posilive 
Negative 
Positive 

H l l l 
l H l l 
l l H l 
l l l H 

I Pv :V. separate sync polarity 
PH :Composite sync polarity 
High level 4.5V 
Lowlevel OV 

lnpul I Output matri111 

vs cs VIDEO VD HO OUT .. 
0 

-

-

-

IN IN 

0 • 
0 • 
- 0 

- -

OUT HD V.Sync 

vs cs -
cs cs Set HD pulse 

loOlevel 

VIDEO VIDEO Set H) pulse 
loOlevel 

(VIDEOI (VIDEO) Sel HO pulse 
loOlevel 

VO 

ri I.SY 

_J ~ 

HO 

4.5Vp-p (Positive polarity) 
OV (During no input) 

rl •.sv 
_J ~ 

4.SVp-p (Posilive polarity) 
OV (During no input) 

Is I Vee 

i ·· 
L_ 74µA relerence currenl 

4.2V reference voltage 
for V. sync-sep 

Composite sync integrated voltage 

rn 
0 z 
t< 

0 

~-
"' "' '" rn 
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Package Outline Unit: mm 

CXA1365S 28pin SDIP (Plastic) 

2 6.9 ~81 

28 15 

400mil 1.7g 

z .... 
- 00 
:Ii +I 

~ ~ 
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SONY~ CXD1030M 
Sync. Signal Generator for Camera 

Description Packa e Outline 
The CXD 1030M is a sync. signal generator for 

video cameras. 
28 pin MFP 

Features 
• Adapts to NTSC or PAL by switching mode 
• Low power consumption 

(Standard NTSC: 25 mW; PAL: 30 mW) 
• Built-in phase comparator and inverter for ac­

tive filter (separate power supply for the filter 
inverter) 

• External sync. 

Function 
Sync. signal generator 

61 I! lt !OOflOOOODDOd 
I' 
~ 

Structure 
Silicon gate CMOS IC 

Application 
Video • Camera 

Absolute Maximum Ratings (Ta= 25°C) 
• Supply voltage VDD 
• Input voltage VI 
• Output voltage Vo 
• Operating temperature Topr 
• Storage temperature Tstg 

* VSS=OV 

Recommended Operating Conditions 
• Supply voltage VDD 
• Operating temperature Topr 

Vss* -0.3 to 7.0 
Vss*-0.3 to VDD+0.3 
Vss*-0.3 to VDD+0.3 

-20 to + 75 
- 55 to + 150 

4.50 to 5.50 
-20to +75 
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v 
v 

oc 
oc 

v 
oc 

Unit: mm 

MFP-28P-L02 

70110-TO 
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Block Diagram 

CLKI 

CLKO 

1/227 
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PHASE 
COMPARATOR 

·SONY~ 
----·-----·-

PSEL 

A IN 

EXT 

HR 

VR 

LR 

VINT 



CXD1030M SONY., 

Pin Configuration (Top View) 

1 pin indication 

Pin Description 

No. 

2 

3 

4 
I--·-

5 

6 
r-----

7 
... -- . 

8 

9 
-~ 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 
f- -

22 
--23 -

24 
f-

25 

26 
.. -t 

27 

28 

Symbol 

HOO 

VDO 

SYNC 

BLKO 

BFO 

HR 

VR 

LR 

EXT 

1/0 Description 

0 Horizontal drive pulse 

0 Vertical drive pulse 

- 0-- Co~~i~x synchro~i~~-d-pulse 

0 Complex branking pulse 

0 Burst flug pulse 

H reset input 

V reset input 

LAL T reset input 

Internal/external mode switching INT/EXT 

·­

-------

. - ---

----

CLKI I Clock input (NTSC: 14.31818 MHz, PAL: 14.1875 MHz) 
-----+------ --- ------ ---------
CLKO 0 Clock output 

- ------------- --------· ··-·-
FLO O Field pulse 

·--f· ·-------·-· 
LAL T 0 Line alternate pulse 

- ------ -- _,.._, _____ ------------------
Vss1 GND 

SCOF 

MODE 

VINT 

PSEL 

Voo2 

COMP 

AIN 

AOUT 

Vss2 

FSCI 

0 

0 

- -~----------------------------------, 

Sub carrier suppress input L: OFF 
----- - -- ---·-----------·---------__, 

NTSC/PAL mode switching NTSC/PAL 
-------------··-----~------- -----------, 

Initialize input 
- ---- ----------- - ------ - ----------------, 

Phase comparator polarity switching 
---- -------· -·-------------·----------·- -

Inverter + 5V for filter 

Phase comparator output 

Inverter input for filter 

Inverter output for filter 

--------------------

----------------------~ 

--------------------------~ 
Inverter GND for filter 

··--1-· 
4fsc clock input 

-+-- -- ---------------------~ 

FSCO 0 

SC 0 

TEST 

Voo1 

4fsc clock output 

-- -i-- Sub ~arri~~-~~tput 

Test input IL normal) 

+5V 

------------------------,----
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CXD1030M 

Electrical Characteristics 
DC characteristics 

SONY., 

VDD=5V±10%, VSS=OV, Topr=-20to +75°C 

Item Symbol Condition Min. Typ. Max. 

IDD Test circuit (2) 
Supply current 

2.0 
-- --- -- --- -r- ----

IDDS Static state• 1 o 0.1 
-··----------- ·----,------- ----- -- ... --------------------· 

H level VoH IOH= -1.0 mA Voo-0.5 
Output voltage 1·2 ----------- ----- ----· -- ------------ --- - -I-

Voo 

L level VOL IOL = 1.0 mA Vss 0.4 
--------------1------- - ----------- ---------- ---

H level VoH loH= -0.5 mA Voo-0.5 Voo 
Output voltage 11•3 ------- __ ------+------ ___ ------------------!----·- _____ _ 

L level VOL IOL = 0. 5 mA Vss 0.4 

H level ViH 0. 7VDD 
Input voltage 

L level VIL 0.3VDD 
- ------------ ----- - -------- ------ --------------------- -· ---------------
Input leak current lu -25 25 
------- ------------------- ------ V1 = OV to Voo - -- ----~ --- ----- -

Input leak current• 4 ILZ 

Note) * 1 VIH = VDD, VIL= Vss 
* 2 Output pins except "AOUT" 
* 3 "AOUT" pin 
* 4 Three state pin 

1/0 Capacitance 

Item Symbol Min. 

Input pin CIN 

-40 

Typ. Max. Unit 

12 pF 
------- --------. -- - ------------ -------- . ---- -----------

Output pin COUT 12 pF 

Test condition: VDD =VI= OV, fM = 1 MHz 

Filter amplifier characteristics 

Voltage gain Gv 23dB (Typ.) 

Test circuit ( 1) Test circuit (2) 

\Mf\ 

5V T 
~---+------ovoo rm 

\pF 

1 
Gv = 20 109 Vo 

Vo 
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t4Mllz 

External clock 

Unit 

mA 

1iA 

v 

v 

v 

v 
v 

v 

µ.A 

µ.A 
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Description of Function 
1. Generation of various sync. signals (See the Timing Chart.) 

Various sync. signals are generated from clocks. 
• Clock frequencies 

NTSC: 910 fH (14.31818 MHz) 
PAL : 908 fH ( 14.1875 MHz) 

4 fsc (17.734475 MHz) 

2. PAL 4 fsc PLL 

SONY., 

Using 908 fH as the master clock, the 4 fsc is put in phase. Corresponding to an external filter 
(passive or active), the phase comparator polarity can be switched. 

Filter PSEL 
Master 

4fsc COMP (908fH) 

Fast Slow H 
Passive L r---- -

Slow Fast L 

Fast Slow L 
Active H r-------- -

Slow Fast H 

3. SC (SubCarrier) generation 

Mode INT or EXT SC INT: INTERNAL mode 
--

NTSC INT 910fH/4 (EXT=L) 

NTSC EXT 4fsc/4 EXT: EXTERNAL mode 
---

PAL x 4fsc/4 IEXT=Hl 

Unused counters are stopped in any of the mode. 
When SC is not required, any counters on SC are stopped and SC is not output by SCOF being 

set to L. 

4. Initialization and Reset 
In the INT mode, the circuit is initialized with the fall of VINT. At this time, the H reset, V reset, 

and LAL T reset are not accepted. In the EXT mode, VINT is not accepted but the H reset, V reset, 
and LAL T reset are accepted. 
• Initialization (VINT) 

When EXT is L, the fall of VINT is detected and operation is started by the circuit being initial­
ized at the VD fall position immediately prior to field I. (The initialization is completed within 
100 ns after the fall is detected.) 

NTSC VINT --i PAL VINT 

I 
VD VD 

HD HD 

FLO FLO 

Initialize point Initialize point 
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CXD1030M SONY., 

• H reset (HR) 
A reset is executed with the first fall but no reset will be done as long as the subsequent 
edges do not deviate by more than two clocks (0.98 µs). 
The minimum reset pulse width is 0.98 µs. 
HD is reset 2.94 to 3.43 µs in advance of HR input. 

HR 

HD 

• V reset (VR) 
VD is reset 3. 5H in advance of VR input. 
The minimum reset pulse width is 32 µs. 

• LAL T reset (LR) 

32µs or more 
VR~~~--.l:===:Jr-~~~ 

VD~ 

LAL T is reset in the same phase as the LR input. 
The minimum reset pulse width is 32 µs. 

32µs or more 

LALT __j 
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CX01030M SONY~ 

Timing Chart H (NTSC) 

HDO 

BLKO 

HSYNC 
lSYNCl 

EO 
{SYN Cl 

VSYNC 
ISYNCl 

BFO 

VD 

FLD 

1/2H 1 H 

I ~I ~~~ 

147-( I I I 
IF~----1.,-,....,f=J I u 
rn=-------26 89 ~'-----~IJ1'---

~· B5~ I I 

=tt== I [Unit: ~s) r 

Timing Chart H (PAL) 

HDO 

BLKO 

HSYNC 
!SYNCJ 

EO 
ISYNCl 

VSYNC 
(SYNC) 

BFO 

VD 

FLD 
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Timing Chart V (NTSCI 
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Application Circuits 
NTSC (Internal mode) 
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Frequency Synthesizer PLL 

Description 
CXD1225M are used for the digital 

selection of TV broadcasting as well as AM, FM and 
various radio waves. These PLL IC's were developed 
through high speed N-channel silicon gate MOS tech­
nology. 

Features 
• The maximum operating frequency is guaranteed 

as follows. 
CXD1225M} 300MHz 
Usage up to 1 GHz is possible when combined with 
an ECL (general purpose) prescaler. 

• Programmable divider permits the division of a 
program frequency up to 1 /262, 151 

• Programmable reference divider permits the selec· 
lion of comparison frequency at will. 
(E.G. Using a 4MHz crystal oscillator selection 
from 244Hz to 2MHz is possible) 

• High-speed phase comparator provides high C/N 
ratio. 

• Operation control through 3pins. 
• 3 independent pins (AMl, FMl, TVl) are provided 

for the signal input at respective frequencies. 
• Multipurpose output terminals are provided 

(AO, BO) 
• Low consumption (Standard: l 20W) 

Structure 
N-channel silicon gate MOS 

Absolute Maximum Ratings (Ta=25'C, Vss=OV) 
• Supply voltage Voo -0.5 to + 7 V 
• Input pin voltage V1N -1 to + 7 V 
• Operating temperature Topr -20 to + 75 ·c 
• Sta rage temperature T stg - 55 to + 150 ·c 
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Package Outline 

CXD1225M 

... 
9.9-0.1 

Unit: mm 

l 4pin SOP (Plastic) 

.•. 
1.85-0.15 

SOP-14P-L01 
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Recommended Operatina Conditions 

Item Pin Symbol Operating range 
Remarks 

Supply voltage Voo +4.5 to +5.5 

High level input voltage CLK, DIN V1H + 2.6 to Voo +0.5 

Low level input voltage LAT V1L -1.0 to 0.8 

High frequency 
TVI e1N 0.3 to 4.0 

signal input amplitude 

High frequency 
FMI e1N 0.2 to 4.0 

signal input amplitude 

High frequency 
AMI e1N 0.2 to 2.5 

signal input amplitude 

High frequency 
XI e1N 0.6 to 4.0 

signal input amplitude 

Operating temperature Topr -20 to +70 

Block Diaaram and Pin Confiauration 

Vss AMI voo FMI TVI 

UP/DOWN count 118 J:>1tl 

Shift register 120 bit) 

Latch 119 b1tl 

VII CLK LAT DIN XI 

- 177-

Unit 

v 
v 
v 

Vp-p 

Vp-p 

Vp-p 

Vp·p 

·c 

Phase 
comparator 

XO 

CXD1225M 

AO 

PD 



SON Vs CXD12251\1 

Pin Description 

No. Symbol Description 

1 Vee Substrate pin. (Connect O.OlµF capacitor between this pin and GND) 

2 CLK Clock input pin for 20bit serial data input. 

3 LAT 
Latch signal input pin for shift register input data (latched with signal rise) Also, 
Up/Down clock input pin (state changes with signal rise) 

4 DIN 
Data input pin. 
Also, Up/Down mode select pin (Up at 'H' level, Down at 'L' level) 

5 XI 
Crystal oscillator connection pin for reference signal generation. (Max. l 3MHz Standard 4.0MHz 

6 XO 

7 PD Phase comparator output pin (3States) 

8 AO External control signal output pin/unlock output pin (E/E MOS push·pull) 

9 BO External control !>ignal output pin/data check pin (E/E MOS push·pull) 

10 TVI High frequency signal input pin (Max. 300MHz) 1/2 prescaler built-in. 

11 FMI High frequency signal input pin (Max. 150MHz) 

12 Voo Supply (+5V) 

13 AMI High frequency signal input pin (Max. 40MHz) 

14 Vss Ground pin 

Electrical Characteristics 
(Within Recommended Operation Conditions range, unless otherwise specified) Vss=OV 

Item Pin, Remarks Symbol Conditions CXD1225M Unit 

min. Typ. Max. 
--------· 
Operating 

Voo loo Note2 24 40 mA supply current 

TVI fop e1N=0.3 to 4.0Vp-p 20 300 MHz 
Operating 
input frequency FMI fop elN=0.2 to 4.0Vp-p 20 150 MHz 

AMI fop elN=0.2 to 2.5Vp-p 0.05 40 MHz 
Input Logic input Ill . VIH=O to VDD Note1 -10 +10 µA 
leak current 

r-High level IOH VOUT=3V Note2 -0.2 mA 
output current Phase comparator 1-c------;-~ 

Low level 
(3 value output) IOL VOUT=1V Note2 mA 

output current 
PD 

'HiQhlmpedance 
IHZ VOUT=2V Note2 +0.2 +50 nA 

leak current 

High level 
Push-pull VoH IOH=-20µA -50 v output voltage 

Low level by E/E MOS: 

output voltage Composition AO, BO VOL IOL=-lmA 2.8 0.6 v 
Note 1) Ta=25'C 
Note 2) Voo=5V Ta=25'C 

-178-



SONY!- CXD1225M 

Operating Input Frequency Test Circuit 

SG 

1000P 

~SG 
. J."'o ~ 
~SG 

100Ut' J,.JV '" 

Oscilloscope (input 500) 

Control input data to CX-7925B/CXD1225M: Tl-H, T2-H, A·L, B·H 
SG: HP's 8640B 

(Input level read directly at built-in level meter) 
Operation 
fl) Signal input from the local oscillator 

CXD1225M use 3 independent input pins according to frequency and application. 
• AMI pin 

Reception pin for AM and TV broadcast. Signal input up to 40MHz is warranted for CXD1225M. 
Frequency division ratio when using this pin is 1/2 to 1/65537. 

• 'FMI pin 
Reception pin for FM and TV broadcast. Signal input up to 150MHz is warranted for CXD1225M. 

Accordingly, the external prescaler is not ·required for FM reception. For TV reception, the entire TV band 
width can be overed through combination with an external prescaler up to 1/8. Frequency division ratio 
ranges from 1/12 to 1/262151. When not in use this pin stays open. 

• TVI pin 
This pin is solely used for TV broadcast reception. With the built-in 1/2 prescaler signal input up to 

300MHz is warranted for CXD1225M. The entire bandwidth can be covered through combination with an 
external prescaler up to 1/4. Frequency division ratio ranges from 1/24 to 1/524302. When not in use 
this pin is grounded internally via a resistor of more than 1 OOkO. 

(2) Phase comparator output 
The .phase comparator output (PD pin) has a. 3-level value. The pin is lit High level when the input signal 

is more aduanced in phase than the reference signal. At Low level when the phase lags behind and at high 
impedance when they are in phase. 

(3) Control signal and control system 
CX-7925B/CXD1225M are designed as controllers compatible with general 4 or 8-bit microcomputers. 

There are 3 control input pins CLK, LAT, DIN and 2 control output pins AB and BO. Through the proper 
'combination of these pins, the simplification and multi-functionalization of the system can be realized. 

CX-7925B/CXD1225M feature 3 data input modes, (normal mode), Up/Down mode and Data check 
mode with different signal input patterns for each. 
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(3-1) Control signal input modes 
(a) Data input mode (normal mode) 

CXD1225M 

To set all initial values of CXD1225M a total of 40bit of data has to be input 20bits at a 
time. With LAT pin at Low, as data is input to DIN pin, data is input to the shift register 1 bit at a time 
with the rising edge of the clock input to CLK pin. 

After 20bit of data has been transmitted to the shift register, with CLK at High as LAT pin is set to High, 
data is latched, (after data is latched, turn LAT pin back to Low, Varying DIN and CLK pins while LAT pin 
is at High may affect data internally). 

As will be described in detail later on, input data is input either in the programmable divider or the 
reference divider according to the state of the last bitC. In practice input from the controller the 20bit of 
the data including first the reference divider frequency, input pin selection and AO, BO output pins data 
using the above methed. Here the data last bit is set to Low. 

Next input 20bit including data used to set the programmable divider, in the same way. Here set the last 
bitC to High. This sets all internal states. After that, to vary only the programmable divider value, varying 
only the latter 20bit of data will suffice (In this case too, C is to be set to High). 

To vary the programmable divider value (channel selection, AFT) the usage of Up/Down mode 
mentioned hereafter w.ill improve efficiency. 

(b) UP/DOWN mode 
After setting CLK pin to Low, the contents of UP/DOWN counter can be increased or decreased by one 

according to DIN pin High, Low level. This by turning LAT pin (normally at Low level) from High to Low. 
By repeating this process the setting value of the programmable divider can be varied as required. 

(c) DATA CHECK mode 
This mode is used to check if data has been correctly input from the controller to the data register. Data 

left in the shift register immediately after input data has been latched is output bit by bit from BO pin. This 
at the rising edge of a clock input pin and at to CLK pin while it is held to High and after LAT pin is set 
to Low. The shift register data can only be output from BO pin when bits Tl and T2 of the data are at 
High and Low, respectively. 

(3-2) Control data assignment 
CZD1225M is assigned in 20bits. The last 20bits are the data identification code. Identifying 

the code will tell the data contents. Though unrelated to users, switching to Test mode is also performed 
using this code. Each of the programmable divider and reference divider frequency number is given in 
binary value with LSB at the leading digit. 

(a) Control input data of the Reference divider (C =Low) 
This can be described as the initialization setting data. It is always input when power is fed or when a 

channel band is switched. The input data composition is as follows, 

RO Rl R2 R3 R4 R5 R6 R? RS R9 RlO Rll Rl2 Rl3 Pll Pl2 A B Tl C 

LSB MSB 

• RO to Rl3; Reference divider frequency division numbers. (binary value with RO as LSB) 
There is an offset element between tM input data and the actual frequency division 
numbers. The relationship being (actual frequency division numbers)= (Input data+ 2) 

• Pll, Pl2 ; Specification of tM signal input pin. 

Input AMI FMI TVI 
Pll, Pl2 

Pll - L H 

Pl2 L H H 
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• A, B, Tl 

CXD1225M 

Each of AO and BO pins features 2 functions selected according to Tl value. When Tl is 
at Low, A and B values are output as they are to AO and BO pins. These signals can be 
used to select the prescaler frequency division, the filter constant, the channel band signal 
and various other purposes. When the prescaler M54465P (mitsubishi) for TV reception is 
used the following selection codes for frequency division ratio apply. 

Frequency 
division ratio 1/2 1/4 1/8 

A, B 

A H L L 

B L H L 

When Tl is at High, AO output pin outputs the phase comparator LOCK/UNLOCK state. 
AO pin H; UNLOCK 

L; LOCK 
BO pin becomes, as described in Paragraph(3·1 )C for Data check mode, the shift register 
data output pin. Through the clock input to CLK pin the shift register content is continu· 
ously output. Note that when Tl is at High, AO and BO pins can not be used for external 
control. 

• C ; This code determines the latch direction of the input data. In this case, set to Low. 

Input data 
AO output BO output 

T2 Tl A B 

L L A B 

L H UNLOCK signal Shift register output 

H H L L Reference divider output Main divider output 

H H l H Main divider output 

(b) Programmable divider input data (C= High) 
This data determines the Programmable divider frequency division ratio. 

NO Nl N2 N3 N4 N5 N6 N7 NB N9 NlO Nl 1 N12 N13 Nl4 N15 Nl6 Nl 7 T2 C 

LSB MSB 

• NO to Nl 7; Programmable divider frequen division numbers. (Binary value with NO as LSB) The actual 
frequency division number differs according to the pin selected for the signal input as 
follows. 

Control Relation between N Range of the 
data Input N frequency division 

and the true frequency true frequency 
Pll Pl2 

pin input data range division number ND division number ND 

- L AMI Oto 65535 N+2 2 to 65537 

L H FMI 4 to 262143 N+8 12 to 262151 

H H TVI 4 to 262143 2•(N+8) 24 to 524302 

- 181 -



• T2 

• c 

CXD1225M 

T2 is used for Test mode selection.Users usually set .this data to Low. To test the 
frequency division output and reference output this T2 bit and afore mentioned Tl bit are 
set to High while A and B bits are set to low. Then, a reference output and a frequency 
division output can be observed at AO and Bo pins respectively . 
As described before, set to High in this case. 

(3-3) Data input and control signal timing 
(a) Data input mode (normal mode) Various timings show the minimum value un· 

less otherwise indicated. 

LAT 

DIN 

CLK 

(b) UP/DOWN mode 

_;a 5 '----- 4µ5 ------ 2.5µ5 --l 
lµS, r----------; I 

LAT 
I 

I 
I I 

DIN 

C LK XXXXXXX\ 

(c) DATA CHECK mode (Shift register data check) 

I ' 
>---25µ5---! 

LAT ' I 
I 

BO 

( * Mark indicates data is output within this timing) 
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(4) Reference signal (Reference divider input signal) 
The connection of a chrystal oscillator to Xl and XO allow these IC's to generate reference signals. The 

input of an external clock signal to Xl pin permits the usage of an external clock as reference signal. 

(4·1) Reference signal generation by means of built-in oscillator 
Connect a chrystal oscillator with a frequency of 1 MHz to l 3MHz to X 1 and XO pins, as shown below. 

The diagram below shows an example where a standard 4MHz osillator is used. The capacitance ratio of C1, 
Co should be 1 to 2: 1 while their serial capacitance values should be the specific load capacitance of the 
chrystal oscillator. 

XI 0 

4MHz 

(4-2) Reference signal generation by means of external clock 
When an external clock signal, such as a clock signal obtained from the controller is to be used as 

reference clock, input it to Xl pin via a capacitor as shown below. The clock frequency range is guaranteed 
up to l 3MHz. However, the usage of a signal with proper rise and fall (over 5V I µs) is recommended 
especially when the frequency is low. This is to prevent malfunction. 
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Application Circuit 
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CXD122SM 

High Frequency Input Sensitivity Characteristics 
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PD (Phase Comparator) pin Output Current Characteristics 
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Sync Separation and AFC for Digital Video Processing 

Description 
The CXD1229Q consists of a sync separation 

circuit best suited for digital video processors and an 
AFC that outputs 910fH clocks. 

Features 
•Double action sync separation circuit copes well 

with noise and APL fluctuations. 
•Fully synchronous AFC circuit. (91 OfH generator) 
•VD detection circuit does not malfunction when 

dealing with nonstandard signals. 
•First field and second field (ODD/EVEN) 

discrimination circuit. 

Applications 
Digital video processor, digital VCR, digital TV 

Block Diagram 

48pin QFP (Plastic) 

Structure 
Silicon gate CMOS IC 

! TS T.3 

8/91 version 
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Absolute Maximum Ratings (Ta=25"C) 
•Supply voltage V00 V55 -0.5 to +6.0 
•Input voltage V1 V55 -0.5 to V00 +0.5 
•Output voltage V0 V55 -0.5 to V00 +0.5 
•Operating temperature T"' -25 to +85 
• Storage temperature T "' -40 to + 125 
•Output current 10 V0 =V00 (Max.) +70mA 

V0 =0V (Max.) -40mA 

Recommended Operating Conditions 
• Supply voltage V00 

•Operating temperature Topr 
• H level output current V0 H 
• L level output current V0 L 

4. 75 to 5.25 (Typ. 5.00) 
0 to +70 

- 0.4 (Max.) -0.4mA 
(Max.) +lOmA 

v 
v 
v 
·c 
·c 

v 
·c 

CXD1229Q 

Pin Description Al: Analog input. AO: Analog output 

Pins No. Symbol 1/0 Description 

1 FCS 1/0 Sync separation output of feedback clamp system. (Test monitor) 

2 CPO 1/0 Clamp pulse monitor pin for sync clamp. 

3 SLI Al Slice level of sync clamp system 

4 STL Al Sync chip level of sync clamp system 

5 VSIN Al Video input of sync clamp system 

6 Vss - GND 

7 CMPI Al Slice level of feedback clamp system 

8 FCL Al Sync chip level of feedback clamp system. 

9 VCIN Al Video input of feedback clamp system. 

10 PWM Al Operational amplifier input 

11 PEO AO Operational amplifier output. 

12 Yss - GND 

13 FPO 0 
Phase comparison output of sync rise and built-in H counter. 
(Phase error output of AFC sub loop) 

14 RPO 0 
Phase comparison output of sync bottom line and built-in H counter. 
(Phase error output of AFC main loop) 

15 MCKI I Inverter input for VCO. 

16 YO 0 Inverter output for VCO. 

17 MCKO 0 91 OfH output. Logically, equivalent to YO. 

18 Yss - GND 

19 Yoo - +5v 

20 XHLD I 
Normally at "H". "H": AFC error, active 

" L": AFC error, hold 

Fine adjustment of AFC lock phase. Pinl 3 (FP.0) pulse width is altered 
21 TC 1/0 through the connection of a time constant to this pin to enable fine adjust· 

ment of Pin27 (AFH) lock phase. 

22 MMT I Normally at "H". (Built·in monostable multivibrator testing pin.) 

23 BFP 0 Burst, flag, pulse output pin. 

24 WIND 0 Window pulse for V·Pll. (Connect to CXDl 228) 
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Pins No. i Symbol 1/0 Description 

25 HD 1/0 AFC direct output. (Monitor pin for testing) 

26 I VD 0 Vertical sync output. (Connect to CX Dl 228) 

27 AFH 0 AFC HD output. (Connect to CXDl 226/1228) 

28 I YHD 0 Timing output for pedestal clamp. (Connect to CXD1226) 

29 I CHO 0 Timing output for burst detection. (Connet to CXD1226) 

30 HLFH 0 l/2f8 (=<7.5kHz) output (For PAL APC correction) 

31 Vss - GND 

32 WEVN 0 
ODD/EVEN detection outputs. "H": First and third fields. (Connect to 
CXDl 226/1228) 

33 CLR I Normally at "L" 

34 TST2 I Rough adjustment of AFC lock phase. Pin27 (AFH) phase changes by 

35 TSTl I approx. 420nsec, everytime 1 bit changes. 

36 TNTO I Normally at "L". ("H": Test mode) 

37 YMCK I Master clock input. (This pin is not internally connected to MCKO) 

38 TST3 I Normally at "L". ("H": Test mode) 

39 l XXA 1/0 
40 IRl 1/0 

Monitor pin for testing. 

41 I JOG I 
"H": VD generated from RFSW input 

I 
II L fl: VD generated from video input (XVDT In to be precise). 

42 Vss - GND 

43 Yoo - +5V 

44 POS I 
Phase difference between RFSW and VD when VD is generated from RFSW. 
("H": 7H, "L": 6H) 

45 XRES 0 V-Det LPF output. (Monitor pin for testing) 

46 RFSW I RFSWP input. 

47 XVDT I Composite sync input of V-Det system Connect to "CSYN". 

48 CSYN 1/0 Sync separation output of sync clamp system 
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Electrical Characteristics 

1) DC characteristics 

Item 

Supply current 

Digital output voltage 
H level 

Digital cutput voltage 
L level 

Analog output voltage 

Input voltage H level 

Input voltage L level 

.Input leakage current 

2) 1/0 capacitance 

Item 

Input pin 

Output pin 

Input/Output pin 

Description of Functions 

(1) Sync separation 

video input 

CX01229Q 

Voo=5V±5%, V55 =0V, T0 p,=O to +70'C 

I Symbol Conditions Min. .Typ ' Max. I Unit 

Voos At stand still 0.1 I mA 

VoH loH=-0.4mA 4.2 I Voo 
I 

! I v 
' 

Vou loL=3.2mA Vss I 0.4 v 
' 

VOLZ loL=lOmA Vss 0.5 v 
1/0 pin of operational ampli· 1 i 

AouT lier connected to IC external 0.48XV00 0.5 x V00 io.52 x V00I v 
part. CLR=l . l 

V1H1 
TTL level 2.2 ! Voo 

CMOS level V00 X0.7 
v 

Voo 

TTL level Vss 0.8 
VIHZ 

CMOS level Vss 
v 

V00 X0.3 

lu V1 =O to V00 (All input pins) -10 i 10 µA 

Symbol Conditions Min. Typ. i Max. Unit 

C1N TA=25'C - - 1 9 pF 

Cour TA=25'C - - T 16 pF 

C110 TA=25'C - - T 21 pF 

·-· r.ritsyN: 
No•st ,..,.ChO 

.~ .... S.C.1'1llO" 

Clamp pulse 

Sync: ct.mp Second lyl'IC Compcs1ta sync. s11n1I 
Stoerwtion output 

The video input signal passes through feedback clamp. first sync separation and after noise elim1nat1on, 
clamp pulse is formed. With this clamp pulse, the video input signal is sync clamped and the second sync 

separation performed. 
With this double sync separation circuit structure, a sync separation circuit resistant to noise and APL 

fluctuations is realized. 
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(2) Fully synchronous AFC circuit (910f" circuit) 
Hsync input Hsync edge input 

Phase 
comparator 

RPO FPO 

1/455 

CXD1229Q 

1/2 
v~c K ( 9, oh = , 4 . 3MH 1 ~ 

+5V 

Input H sync, that edge and VCO (:::::: 910f") counted down to 1/910 are phase compared. There are 2 such 
error outputs: RPO: phase comparison output between all sync bottom line and the built-in H counter, and 
FPO: between sync rising edge and the built-in H counter. RPO output is a lag-lead filter and FPO output 
is an integrator. Both outputs are converted into DC error respectively. 

The added value is applied to a variable capacitor and VCO oscillation frequency maintained at a stable 
91QfH· 

(3) VD detection circuit does not malfunction when dealing with nonstandard signals 

CSYN I I I I I I I I I I I I I I I I I I I I 
' ' ' ' Integrates-------, ' 

CSYN : i / 
:~ 

VO' 
': "'---J: 
'' '' 

(Slice output) -------""' 

Standard { AFH 

signals 

VD 

Slice level 

-----------------------
Nonstandard 

f AFH 

••1nals 'l vo· 

r 
VO ------------------~ 

CSYNC is integrated sliced and VD obtained. This VD is resampled at AFH and VD formed. With a standard 
signal, as shown in the above diagram, a stable VD is obtained. However, in nonstandard signals, the relation 
between H sync and V sync is not constant. VD rise and AFH overlap and in some cases a stable VD output 
cannot be obtained. In such cases, CXDl 229 varies the slice level and automatically prevents AFH and VD 
from overlapping to obtain a stable VD output. During variable speed PB in personal computers and VCR' 
s a stable VD output can also be expected. 

(4) First field and second field discrimination 
When there is no H sync signal in the delay pulse that comes within a constant period from the V sync 

signal, 1t is discriminated as the first and third field. If there is a signal then it is discriminated as the second 
and fourth f1~ld and output from Pin WEVN (Pin32). (For "H": first, third field) 
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Timing chart 
(1) Pin changes by H. 

VCIN ® 

FCS CD __.J 

CPO © 

VSIN @ 

CSYN@ ~ 

TC 4J} r. 
FPO (j) ~----..._ ______ z_._,v~[ f'i-------------

ov L.J ; 
: : Chan1eable 1c:cord1n1 to TC pon time constant (0.5.u-2.u s) 

-: :-
' ' !iV ' : 

RPO {!) 2.SY 

~.:-
::: uont 

YHO 0 
•'' 

-n~~"' 
CHO @ ... 

---; :1---
: : : 140ns 

BFP 0 

MLFH @ __J 

l 
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Pin changes by field 
•First/third fields 

C.S'!'N@ 

VO@ 

'" JM '" 

I i I 111 i : i 1 
! i 1111 I I 

: Start of f1~t/: ' 
;third fields 

__JULJUJLJlJu 

-++-- l 40nS 

8H 

WEVN ____r-
-+-+-icons 

•Second/fourth fields 
JH '" 2, 5H 

C .SYN@ 

I i 1111111 I 111 i 11111 

:_start of Second/ ' ' 

: fourth ftekis. : 

--UJLUU~n~WillLUJL 

VO @ 
8. 5H 
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Package Outline Unit: mm 

48pin QFP (Plastic) 0. ?g 

017.2•0.• 

48 

-l$I 0.12 I@! 

QFP-4BP-L021 
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10-bit 20MSPS AID Converter 

Description 
The CXA 1496AQ is a 10-bit 20MSPS 2-step parallel 

type ND converter for video signal processing. 

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

Features 
• Maximum operating frequency 
• Integral linearity error 
• Differential linearity error 

• Low power consumption 
• Wide band analog input 

• Low input capacity 
• Built-in digital correction 

20MHz (Min.) 
10-bit ± 1.5LSB 
10-bit ± 1 LSB 

310mW (Typ.) 
10MHz 
150pF (Typ.) 

(Compensation within a range of ± 16LSB) 

•TTL input (CLK only: ECL LIKE) 
• TTL output (3-state control) 

• Output code Binary/2S complemenV 
1 S complement 

CXA1496AQ I 

48 pin QFP (Plastic) 

Function 
10-bit 20MSPS 2-step parallel type ND converter 

Structure 
Bipolar silicon monolithic IC 

Applications 
High resolution video signal processing 

Block Diagram 
\TI1''BS \1/EFB VREPJ \11EF2 VREfl \111iff VRfflS IX1/D3 lmD·I 

® 
I 

® 
I 

YINI, ® 
I 

v1~1@ 
I 

® 
I 

AVF@ 

I 
-® 

I 
AYEE ® 

I 
UYCC2 @ 

I 

OYUl 

H-COMPARATOR 

H-ENCODER 

CLSO) D 0 D I IJ 2 IJ 3 D 1 05 DG Dl DB DOO-tlB) 

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by 
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the 
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits. 
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High Speed Sample and Hold IC 

Description 
The CXA 16930 performs high speed sample and 
hold of video and various type of signals. 

Features 
• Maximum sampling frequency 

40MHz (Minimum) 
• Built-in -2V constant voltage circuit. 
• Built-in clock pulse generating circuit for 

AID converter 
• Low power consumption 

180mW (Typical) 

Absolute Maximum Ratings (Ta=25 °C) 
• Supply Voltage Vee 

Vee 
• Write current lw 
• Operating temperature Topr 
• Storage temperature · Tstg 
• Allowable power dissipation Po 

Structure 
BiPolar silicon monolithic IC. 

Operating Conditions 
• Supply Voltage 

Application 

Vee 
Vee 

CXA1693QI 
Advanced Information 

7 
-7 
50 

-20to+75 
-65 to +150 

375 

4.75to5.25 
· -4. 75 to 5.25 

• 
32 pin QFP (Plastic) 

v 
v 

mA 
oc 
oc 

mW 

v 
v 

Usage in combination with the CXA1694Q or CXA1496Q can simplify peripheral circuit 
design for AID conversion. 
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6-bit 20MSPS Video AID Converter (CMOS) 

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

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

40mW (at 20MSPS Typ.) 
(Reference current excluded) 

• Built-in sampling and hold circuit. 
• 3-state TTL compatible output. 
• Power supply 5V single 
• Low input capacity 4pF 
• Reference impedance 3000 (Typ.) 
• Pin replaceable with CXD1172. 

Structure 
Silicon gate CMOS monol~hic IC. 

Applications 

• 
CXD1172AM 16pin SOP (Plastic) 

CXD1172AP 16pin DIP (Plastic) 

TV, VCR digital systems and a wide range of fields where high speed ND conversion is required. 

Absolute Maximum Ratings (Ta=25 °C) 
• Supply voltage 
• Reference voltage 
• Analog Input voltage 
• Digital Input voltage 
• Digital output voltage 
• Storage temperature 

Voo 
VRT, VAS 
V1N 
CLK 
VcH, VoL 
Tstg 
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7 
Vooto Vss 
Vooto Vss 
Vooto Vss 
Vooto Vss 
-55 to +150 

v 
v 
v 
v 
v 
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8-bit 20MSPS Video AID converter with Clamp Function 

Description 
The CXD11760 is an 8-bit CMOS A/D 

converter for video use that featur .. s a ~ync 

clamp function. The adoption of a 2-step parallel 
method realizes low power consumption and a 
maximum conversion speed of 20MSPS. 

Features 
• Resolution power·· ·8-bit ± 1 /2 LSB (OL) 
•Max. sampling frequency· .. 20MSPS 
• Low power consumption .. ·60mW 

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

• Built-in sync type clamp function 
• Built-in monostable multivibrator for clamp 

pulse generation 
• Built-in sync pulse polarity selection function 
•Clamp pulse direct input possible 
• Built-in clamp ON/OFF function 
• Built-in reference voltage self bias circuit 
• Input CMOS compatible 
• 3-state TTL compatible output 
• Single 5V power supply 
• Low input capacity··· 11 pF 
• Reference impedance···300 Q (Typ.) 

Applications 
TV and VCR digital systems and a wide range 

of applications where high speed A / D 
conversion is required. 

Structure 
Silicon gate CMOS IC 

32 pin OFP (Plastic) 

• 
Absolute Maximum Ratings (Ta = 25 °C) 
•Supply voltage Voo 7 v 
• Reference voltage VAT, VAB Voo to Vss v 
• Input voltage V1N Voo to Vss v 

(Analog) 
•Input voltage VtH Voo to Vss v 

(Digital) V1L 
•Output voltage VoH Voo to Vss v 

(Digital) VoL 
•Storage temperature 

Tstg - 55 to + 150 "C 

Recommended Operating Conditions 
• Supply voltage 

AVoo, AVss 4.75 to 5.25 V 
DVoo. DVss 
I DGND - AGND I 0 to 100 mV 

• Reference input voltage 
VAB 0 to 

to 2.7 VAT 
• Analog input V1N 
•Clock pulse width 

1 .8Vp-p above 
TPW1·· ·25 (min) 
TPwo· .. 25 (min) 

•Operating ambient temperature 

v 
v 

ns 
ns 

Topr - 20 to + 75 °C 

Sony reserves the right to change products and specif1cat1ons without prior notice. This information does not convey any hcense by 
any implication or otherwise under any patents or other nght. Apphcation circuits shown. if any. are typical examples illustrating the 
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits. 
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Preliminary 

8-bit 35MSPS Video AID Converter with Clamp Function 

Description 

The CXD1179Q is an 8-bit CMOS ND Converter 
for video use that has a sync clamp function. 
The adoption of a 2-step parallel method real­
izes low power consumption and a maximum 
conversion speed of 35MSPS. 

• 
32 pin OFP (Plastic) 

Features 

• Resolution power; 8-bit+ 1/2 LSB (DL) 
• Max. sampling frequency; 35MSPS 
• Low power consumption; 1 OOmW (at 35MSPS Type.) (Reference current excluded). 
• Built-in sync type clamp function. 
• Built-in monostable multivibrator for clamp pulse generation. 
• Built-in sync pulse polarity selection function. 
• Clamp pulse direct input possible. 
• Built-in clamp ON/OFF function. 
• Built-in reference voltage self bias circuit. 
• Input CMOS compatible. 
• 3-state TIL compatible output. 
• Single 5V power supply. 
• Low input capacity; 11 pF 
• Reference impedance; 3000 (Typ.) 

Applications 

Wide range of applications where high speed /lJD conversion is required. 

Structure 
Silicon gate CMOS IC. 

Absolute Maximum Ratings (Ta=25 °C) 

• Supply voltage Voo 7 v 
• Reference voltage VRT, VRs Voo to Vss v 
• Input voltage (Analog) V1N Voo to Vss v 
• Input voltage (Digital) V1H (V1L) Voo to Vss v 
• Output voltage (Digital) VcH (VoL) Voo to Vss v 
• Storage temperature Tstg -55 to +150 oc 
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SONY® CXA1236Q 
Bbit 500MSPS Single VIDEO DAC (ECL input) 

Description 
The CXA 12360 is an ultra high-speed D/ A 

converter that multiplexes two 8-bit input data. 
This IC realizes a maximum conversion speed 

of 500MSPS and is suitable for signal 
processings which require high speed and high 
resolution D /A conversions such as high 
quality displays, high definition video systems 
and others. 

Features 
• Ultra high-speed 

44 pin OFP (Ceramic) 

Functions 
500MSPS, multiplexed input 8bit 500MSPS Single VIDEO D/A Converter 

• High resolution: 8bit 
• Low power consumption 

: 1 W (for VEE= - 4.5V) 
•Video control input 

: Sync, Blank, Ref. White, Bright 
• ECL 1 OOK and 1 OK compatible input 
•Can drive 25Q, 37.5Q, 50Q, and 75Q loads 
• Differential current output 
• RS-343A compatible output 

Structure 
Bipolar silicon monolithic IC 

• - 5.5 to - 4.2V range single power supply operation 

Block Diagram and Pin Configuration (Top View) 

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by 
any implication or otherwise under any patents or other right. Application circuits shown; if any, are typical e~amples illustrating the 
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits. 
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SON~ CXD1178Q i 
8-bit 40MSPS RGB 3-Channel D/A Converter Preliminary 

Description 
The CXD1178Q is an 8-bit high-speed D/A converter 

for video band use. It has an input I output equivalent to 
3 channels of R, G and 8. It is suitable for use of dfgital 
TV, graphic display, and others. 

Features 
• Resolution 8-bit 
• Maximum conversion speed 40MSPS 
• RGB 3-channel input/output 
• Differential linearity error +0.25LSB 
• Low power consumption 240mW 

(20012 load at 2Vp-p output) 
• Single 5V power supply 
• Low glitch noise 

Recommended Operating Conditions 
•Supply voltage AVoo, AVss 4.75 to 5.25 

DVoo, DVss 4.75 to 5.25 
• Reference input voltage VREF 0.5 to 2.0 
•Clock pulse width Tpw1 12.5 (Min.) 

Tpwo 12.5 (Min.) 
•Operating temperature Topr -20 to +75 

Block Diagram 

v 
v 
v 

ns 
ns 
oc 

48 pin OFP (Plastic) 

Structure 
Silicon gate CMOS IC 

Absolute Maximum Ratings (Ta=25°C) 
• Supply voltage Voo 7 
• Input voltage V1N Voo to Vss 
• Output current lour O to 15 

(Every each channel) 
• Storage temperature Tstg -55 to + 150 

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by 
any implication of' otherwise under any patents or other right. Application circuits shown, if any, are typical examples i!!ustrat1ng the 
operation of the devices. Sony cannot assume responsibility for any problems arising Out of the use of these circuits. 
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Digital Comb filter 

Description 
The CXD2011Q is an adaptive comb filter compatible 

with both NTSC and PAL systems and provides good 
Y/C separation capability. 

Features 
• Y/C separation by adaptive processing 
• Has two built-in 1 H delay lines 
• Under the PAL system, a comb filter can be easily 

realized by combined use of the CXD2011 Q with a 
CXK1202S or CXK1203Q. 

• Clock 4fsc, 8-bit configuration 

Absolute Maximum Ratings (Ta=25 °C, Vss=OV) 
•Supply voltage Voo Vss-0.5 to +7.0 V 
• Input voltage V1 Vss-0.5 to Voo+0.5 V 
• Output voltage Vo Vss-0.5 to Voo+0.5 V 
• Operating temperature Topr -20 to +75 °c 
• Storage temperature Tstg -55 to + 150 °C 

Recommended Operating Conditions 
• Supply voltage Voo 4.5 to 5.5 V 
• Operating temperature Topr -20 to +75 °C 

Block Diagram 

Logic operation 

- " 
" L " .. " 

CXD2011Q I 

80 pin QFP (Plastic) 

Structure 
Silicon gate CMOS IC 

Appllcatlon 
Y /C separation for color TV and VCR 

Adaptive 

filter 
operation 

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by 
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the 
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits. 
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SONY CXD20110 

Pin Description 

Pin No. Symbol 1/0 Description 

1 VIN? I Composite signal input (MSB) 

2 Vss - GND 

3 osc I Clock amplifier input 

4 CKOT 0 Clock amplifier output 

5 INVI I Inverter input 

6 INVO 0 Inverter output 

7 CLK I Clock input 

8 INIT I 

9 TES3 I 

10 TES2 I 
Test pins to be set at L level 

11 TES1 I 

12 Vss - GND 

13 co 0 (LSB) 

14 C1 0 

15 C2 0 

16 C3 0 

17 C4 0 
Chrominance signal output 

18 C5 0 

19 C6 0 

20 C7 0 (MSB) 

21 TES4 0 

22 TESS 0 
Test pins to be open 

23 Vss - GND 

24 DLT1 I Test pin to be set at L level 

25 YO 0 (LSB) 

26 Y1 0 

27 Y2 0 

28 Y3 0 

29 Y4 0 
Luminance signal 

30 Y5 0 

31 Y6 0 

32 Y7 0 (MSB) 

33 Voo - +5V 
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Pin No. Symbol 1/0 Description 

34 Vl30 I (LSB) 

35 Vl31 I 

36 Vl32 I 

37 Vl33 I Under the PAL system, the signals which are V020 through 27 delayed 1 H 

38 Vl34 I by external line memory are to be input. 

39 Vl35 I 

40 Vl36 I 

41 Vl37 I (MSB) 

42 Vss - GND 

43 V027 0 (MSB) 

44 V026 0 

45 V025 0 

46 V024 0 

47 V023 0 
Built-in line memory output 2 

48 V022 0 

49 V021 0 

50 V020 0 (LSB) 

51 DLT2 I Test pin to be set at L level 

52 Vss - GND 

53 RATI I Internal coefficient switchover: "L" for NTSC, "H" for PAL 

54 NTPL I NTSC/PAL switchover: "L" for NTSC, "H" for PAL 

55 Vl20 I (LSB) 

56 Vl21 I 

57 Vl22 I 

58 Vl23 I Under the PAL system, the signals which are V010 through 17 delayed 1 H 

59 Vl24 I by external line memory are to be input. 

60 Vl25 I 

61 Vl26 I 

62 Vl27 I (MSB) 

63 Vss - GND 

64 TST I Test pin to be set at L level 
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Pin No. Symbol 1/0 Description 

65 V017 0 (MSB) 

66 V016 0 

67 V015 0 

68 V014 0 

69 V013 0 
Built-in line memory output 1 

70 V012 0 

71 V011 0 

72 V010 0 (LSB) 

73 Voo - +5V 

74 VINO I (LSB) 

75 VIN1 I 

76 VIN2 I 

77 VIN3 I 

78 VIN4 I 
Composite video signal input 

79 VIN5 I 

80 VIN6 I 
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Electrlcal Characteristics 
1) DC Characteristics 

Item 

Supply current 

H level output voltage 

L level output voltage 

H level input voltage 

L level input voltage 

* 1) Vrtt=Voo, VrL=Vss 
* 2) Applicable to Pins 4 and 6 
* 3) Applicable to Pin 5 

2) Input/Output Capacity 

Item 

Input pin 

Output pin 

3) AC Characteristics 

Item 

Setup time for VINO to 7 CLK 

Hold time for VINO to 7 CLK 

Setup time for Vl20 to 27 
CLK 

Hold time for Vl20 to 27 CLK 

Setup time for Vl30 to 37 
CLK 

Hold time for Vl30 to 37 CLK 

Time from when CLK is input 
to when V010 to 17 data is 
SE!! 

Time from when CLK is input 
to when V020 to 27 data is 
set 

Time from when CLK is input 
to when YO to 7 data is set 

Time from when CLK is input 
to when CO to 7 data is set 

CLK frequency 

Symbol Condition 

loo Clock 14 .3MHz * 1 

loH=-2mA 
Yott 

lott=-4mA * 2 

loL=4mA 
VoL 

loL=8mA* 2 

TTL level 
Vrtt 

CMOS level * 3 

TTL level 
VrL 

CMOS level * 3 

Symbol Condition 

CrN Ta=25°C 

Cour Ta=25°C 

Symbol Condition 

tdsu 

tdh 

tdsu 

tdh 

tdsu 

tdh 

tpd CL=20pF 

tpd CL=20pF 

tpd CL=20pF 

tpd CL=20pF 

f 
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(Voo=5V ± 10%, Vss=OV, Topr=-20 to +75 °C) 

Min. Typ. Max. Unit 

- - 60 mA 

Voo---0.5 - Yoo v 
Voo---0.5 - Yoo v 

Vss - 0.4 v 
Vss - 0.4 v 
2.5 - Yoo v 

Yoo X 0.7 - Yoo v 
Vss - 0.5 v 
Vss - Yoo x 0.3 v 

(Voo=Vr=OV, fM=1 MHz) 

Min. Typ. Max. Unit 

- - 9 pF 

- - 11 pF 

(Voo=5V ± 10%, Vss=OV, Topr=-20 to +75 °C) 

Min. Typ. Max. Unit 

15 -- - ns 

5 - - ns 

20 - - ns 

5 - - ns 

15 - - ns 

5 - - ns 

- - 45 ns 

- - 45 ns 

- - 45 ns 

- - 45 ns 

14 - 18 MHz 
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AC Characteristics Timing Chart 

VINo-7 
VI 20-1 
V I 3 o-1 ---1..._,__,__,__,,__, 

CLK 

CLK 

V010-s -----._ 
V020-1 

y 0-7 

Co-1 

CX02011Q 

tdsu tdh 

tpd 
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Description of Functions 
The CXD2011Q is an NTSC and PAL compatible digital Y/C separation IC which offers higher performance than 

the conventional line comb, thanks to adaptive (two-dimensional) processing. Two-dimensional processing, 
compared with three-dimensional processing, makes it possible to get a lower cost system. 

In the case of NTSC, the conventional simple line comb always produces an error in the vertical non-correlated 
portion, because it calculates non-correlated signals together as shown in Fig. 1. In order to minimize the 
possibility of calculating non-correlated signals together, two line combs are provided for Y/C separation of signals 
of a line. One of the line combs (referred to as the upper line comb for the sake of convenience) is for calculation 
of signals of the line and the one above the line, whereas the other line comb (referred to as the lower line comb 
for the sake of convenience) is for calculation of signals of the line and the one below the line. These two line 
combs are separately used to ensure calculation of correlated signals together. 

Green A 
Magenta 

Chrominance output after TV Signal Waveform Chrominance output after 
/""'\. Y /C separation 

Y /C separation / \ by CXD20110 

~""'"';~l~ ~~A A 
1 

\ I '~ 1 
.\ I . '~::e;o'mb \J ' 

"--../ "--../Green 
--- - ---Mage;;-t;---

Error created here L\ L\ L"\ L"\ 
e' V ')Y V ' 

' A ~ • A ' ~~" ;;~ oornb 

\J \J '\J \J 
Flg.1. 

When only a line for example is colored as shown in Fig. 2, an error occurs in both the upper and lower line 
combs. In the case of signals like this where the vertical frequency is high but the horizontal frequency is low, the 
bat]dpass and trap are used for Y/C separation. 

Red 
White 

White~ 
Chrominance output after 

Chrominance output after TV Signal Waveform y /C separation 
Y /C separation \~ by CXD2011 Q 
by conventional line comb ,:!. ~ 

~~~~~~~-

{ ~ -~A I BPF A I 

Error created here 7 """"""7 8 / • \.../ I v 
.,, ~A 
'C7 '~ ~ 

~~~~~~~-

Fig. 2. 
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When both the vertical and horizontal frequencies are high and vertical correlation strong, the 2H comb output 
derived by averaging the upper and lower comb outputs is used. 

In this manner the upper comb, lower comb, 2H comb or BPF output whichever is an optimum output is selected 
on the basis of signal correlation, thereby assuring much higher accuracy in Y/C separation than by the 
conventional line comb. 

In addition, digital implementation eliminates ringing, etc. that used to occur in the conventional glass delay line. 

In the case of PAL, Y/C separation by use of the conventional BPF and trap presented problems such as 
considerable cross color and poor frequency response. These problems can be solved by use of the CXD2011 Q 
without causing any side effects. 

Summary of Advantages Offered by CXD2011 Q 
(1) Accomplishes Y/C separation with much higher accuracy than the conventional line comb. 
(2) Helps reduce the number of parts in sets because of compatibility with both NTSC and PAL. 
(3) Reduces cross colors and improves the frequency response in the PAL system. 
(4) Digital implementation eliminates ringing, etc. encountered in the glass delay line. 
(5) Reduces the load on the manufacturing line because there is no need for comb adjustments. 
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Application Circuits 
For NTSC 

CX020110 

'I' :c 

Application circuits shown are typical examples illustrating the operation of the devices. Sony cannotassume responsibility for 
any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same. 
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For NTSC/PAL 
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Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for 
any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same. 
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Package Outline 

65 

80 

Unit: mm 

BOpin QFP (Plastic) 1.6g 

2 0.0!:8:~ 

40 

;;.;:_;. 6· 
+I -H 

0 0) 

25 

o::::s' ['-' 

.......... 

+ 0,35 
2.7 5-0,15 

SONY NAME QFP-80P-L01 
EI AJ NAME •GFPOBO-P-1420-A 
JEDEC CODE 
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Digital Delay Line 

Description 
CXK1202Q is a digital line memory pertaining to 8-bit 

structure which employs silicon gate CMOS process. It 
can easily be used to realize compensation for dropout 
of VTR and used as a digital filter, noise reduction, etc. 

Features 
• 1144 words x 8 bit structure 
•Number of delay steps is 17 to 1144 bits and variable. 
• Possible to select the following 16 delay lines 

(Peripheral circuit is unnecessary) for NTSC, PAL and 
SE CAM 

905 to 912 bits 
1129 to 1136 bits 

• High speed cycle time 
Minimum write cycle time 25ns 
Minimum read cycle time 25ns 

• 1/0 level Compatible with TTL level 
• Data output three-states 
• 5V single power supply operation 
• Low power dissipation (200mW typ.) 

Absolute Maximum Ratings 
• Supply voltage Voo 
• Input voltage V1N 
•Operating temperature Topr 
• Storage temperature Tstg 
• Power consumption Po 

Block Diagram 

II 
I 
18 

I LINE MEMORY I 1144X8BIT I 

--0.5 to +7.0 
--0.3 to +7.0 
-10 to +85 
-55 to 150 

500 

SMALL 
DELAY 

CONTROLLER 

v 
v 

oc 
oc 

mW 

CXK1202Q I 

32 pin QFP (Plastic) 

Recommended Operating Conditions 
(Ta=O to 70°C) 
• Supply voltage Voo 4.5 to 5.5 V 

(5.0Vtyp.) 
• Supply voltage Vss 0 v 
• Input voltage "H" level V1H 2.4 to Voo+0.3 V 
• Input voltage "L" level V1L --0.3 to +0.8 V 

Structure 
Silicon gate CMOS IC 

Pin Configuration (Top View) 

u "' u u 
_J 1g jg ~ "' z u z z 0 

17 08 

16 07 

ADDRESS MULTIPLEXER 

WRITE 
ADDRESS 
COUNTER 

READ 
ADDRESS 
COUNTER 

TIMING CONTROLLER 

CK 22,l------' 

'-------{2'8l)--(,'22l--------------J 
Voo Vss 

15 

voo 

14 

13 

12 

11 

;;; N ,.., u u _J 
I~ en en z z 

~ 
u 
en .... z 

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by 
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the 
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits. 
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SONY CXK1202Q 

Pin Description 

Pin No. Pin symbol Pin description 

These are small delay steps setting input pins. The setting number of the 
delay steps is determined by the cycle of the clear signal and the level of S1 ta 

1ta3 S1 to SJ SJ. At this point, the clear signal sets rough number of delay steps of every 
multiple of 8 bits. However, pins S1 to SJ set delay step of 1 bit-unit with 8-bit 
width. 

An input pin which selects the number of delay steps either 905 to 912 bits or 

6 NTSC/PAL 
1129 to 1136 bits when the DEL pin is set at "H" level. The 905 to 912 bits of 
delay steps are selected when it is at "H" level and 1129 to 1136 bits of delay 
steps are selected when it is at "L" level. 

An output enable input pin. The data output pins (01 to Os) become into 
7 OE output mode when they are at "L" level. They become into high impedance 

state when they are at "H" level. 

These are data output pins. The outputs against the respective inputs of Ii to 
8 to 11 01 to04 14 correspond to 01 to 04. The access time is determined from the rising edge 

of the clock. 

Data output pins. The outputs against the respective inputs of Is to Is 
13 to 16 Os to Os correspond to Os to Oe. The access time is determined from the rising edge 

of the clock. 

A clear signal input pin of the read address counter. It becomes into input 

17 RCLR mode when the DEL pin is at "L" level. Th~_r:)_al is input into IC at the rising 
edge of the CK. The signal input from the RCLR pin is ignored when the DEL 
pin is at "H". 

A clear signal input pin of the write address counter. It becomes into input 

18 WCLR 
mode when the DEL pin is at "L" level. The signal is input into IC at the rising 
edge of the CK. The signal input from the WCLR pin is ignored when the DEL 
pin is at "H". 

An input pin which selects the external and internal clear signals. When at "L", 
it becomes into external clear signal input mode and the number of delay 

19 DEL steps can be set at any bit from 17 to 1144 bits. When at "H", it becomes into 
internal clear signal using mode and the number of delay steps can be set at 
any bit from 905 to 912 bits and from 1129 to 1136 bits. 

22 CK 
A clock input pin. The 1/0 timing of the respective signals and the delay step, 
etc. can be defined against the clock input from this pin. 

24 to 27 le to Is Data input pins. The data set up time and hold time are determined from the 

_C_ 
rising edge of the clock. 

29 to 32 14 to h Data input pins. Data set up time and hold time are determined from the rising 
edge of the clock. 

28 Yoo The power supply pin (+5V). 

12 Vss A grounding pin. 

4,5,20,21,23 NC Non-connection 
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Electrical Characteristics 

(1) DC characteristics (Voo=5.0V, Ta=25 °C) 

Item Symbol Min. Typ. Max. Unit Condition 

Power supply current (Active) loo - -- 70 mA 

Input leakage current ill -2 -- 2 µA V1N=OV to Voo 

Output leakage current loL -2 -- 2 µA VouT=OV to Voo 

Output voltage "H" level VoH 2.7 - v loH=-400µA 

Output voltage "L" level VOL - -- 0.4 v loL=4.0mA 

(2) AC characteristics (Voo=4.5 to 5.5V, Ta=O to 70 °c) 
(Regarding the timing chart, see next page.) 

Item Symbol Min. Typ. Max. Unit Remarks 

Data set up time tdsu 5 -- - ns 

Data hold up time tdh 5 - - ns 

WCLR, RCLR set up time tcsu 15 -- - ns 

WCLR, RCLR hold time tch 5 -- - ns 

Clock pulse width tckw 10 -- - ns Low or High 

Clock frequency f 1 -- 40 MHz 

From clock input to output data determination tpda - -- 25 ns 

From OE input to output data determination tpdb - -- 25 ns CL=30pF 

Output disable time (from OE) tpdh - -- 25 ns 
-

Output enable time (from OE) tpdi - -- 25 ns 

(3) Pin capacity (Ta=25°C, fM=1 MHz. V1N=VouT=OV) 

Item Symbol Min. Typ. Max. Unit 

Input pin capacity C1N -- - 7 pF 

Output pin capacity CouT -- -- 10 pF 
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Timing Chart 

(1) The input signal levels are at the low level=OV and at the high level=3V, and 5ns for both rising and falling 
edges. 

(2) The voltage judging level of the low and high levels is 1.5V. 

I npuf data 3V 

ov 
tdsu tdh 

CK 3V 

ov 
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Application 

1. 1 H delay line (Delay steps 905 to 912 bits, 1129 to 1136 bits) 
Since a clear signal generation circuit is incorporated in the CXK1202Q, an external clear signal is 
unnecessary when it is used as an 1 H delay line. By selecting the DEL pin (pin 19) to "H" level and the OE pin 
(pin 7) to "L" level, they can be used as the delay lines of the delay steps as shown in Tables 1 and 2. 
A circuit and timing chart when they are used as the delay line of the delay step 908 bits are as shown in 
Figs. 1 and 2. 

NTSC/PAL (pin 6) pin is at "H" NTSC/PAL (pin 6) pin is at "L" 

S1 S2 S3 Delay step S1 S2 S3 Delay step 

L L L 905 L L L 1129 

H L L 906 H L L 1130 

L H L 907 L H L 1131 

H H L 908 H H L 1132 

L L H 909 L L H 1133 

H L H 910 H L H 1134 

L H H 911 L H H 1135 

H H H 912 H H H 1136 

Table 1. Delay steps when NTSC mode Table 2. Delay steps when PAL mode 

CK 

DATA 
IN 

DATA 
OUT 

DATA 
IN 

CK 

NT5C/ 
51 52 53 PAL OE 

6 

DATA 
OUT 

Fig. 1. Circuit of 908 bits delay 

Fig. 2. Timing chart of 908 bits delay 
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2. Delay line (Delay step 17 to 1144 bits) 
By setting the DEL pin (pin 19), NT5C/PAL pin (pin 6), and OE pin (pin 7) to "L" level, they can be used as a 
delay line of delay steps 17 to 1144 bits. 
The delay steps can be determined by the clear signal and the input level of 51 to 53. The clear signal is input 
always every Sn (n is an integer. n=1, 2, ... 141) clocks. At that time, the obtained delay step is either one from 
8 steps of 8 (n+ 1) + 1 to 8 (n+2) bits. The selection is performed by 51 to 53 pins. The number of delay steps to 
be obtained by the input levels of 51 to 53 are tabulated in Table 3. 
For example, when used as a delay line of delay step of 123, it is written as 123=8 (14+ 1) +3 and it becomes 
n=14. Accordingly, input the clear signal every sx 14=112 clocks and set the 51, 52 and 53 pins respectively to 
"L", "H" and "L" levels and it can be used as a delay line of delay step of 123 bits. The circuit and timing chart at 
that time are respectively as shown in Figs. 3 and 4. 

n=1, 2, ... 141 

51 52 53 Delay step 

L L L 8(n+1) + 1 

CK T=voo H L L 8(n+1) +2 

L H L 8 (n+1) +3 

H H L 8( n+1) +4 

L L H 8(n+1)+5 

H L H 8(n+1)+6 

L H H 8 (n+1) +7 

H H H 8 (n+2) 

Fig. 3. Circuit of 123 bits delay Table 3. Delay steps when clear signal 
Is Input every an clocks 

Fig. 4. Timing chart of 123 bits delay 
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Special Application Example - Data Holding 

Since SAAM is incorporated in the CXK1202Q, data holding can be carried out. However, it is unable to perform 
random access of the held data. The maximum data holding amount is 1120 words XS bit. 

The data holding can be carried out by controlling the input timing and clock of the WCLR and RCLR signals. 
Set to WCLR and RCLR signals input modes by selecting the DEL pin (pin 19) to "L" level. By selecting the 
NTSC/PAL pin (pin 6) to "L" level, the maximum data holding amount of it becomes 1120 wordsxa bit. 

DATA 
IN 

• Data writing in 
When the WCLR signal is input so as to fetch it at the rising edge of the clock signal, the write address 
counter is cleared and the data input at that moment is written into the top address. After the WCLR signal 
has been transferred to "H" level from "L" level, the write address counter is incremented and the data are 
recorded in the order they have been input. If there are data, which are desired to be written in, up to i-th 
(i is an integer. i=O, 1, 2, ... 1119) and when the condition is Bm ~ i ~ 8m+7 (mis an integer. m=O, 1, 2, ... 
139), input the clock signals up to 8 (m+1) 2 to 8 (m+1) +7 counted from the WCLR signal input and it 
becomes necessary to stop the input of the clock signal there-after. (Fig. 6) 
Note) • Be sure that if the clock signal after 8 (m+ 1) +7th clock signal is not stopped, it keeps counting 

on as if there are input data. 
• When the clock is stopped at other than 8 (m+ 1) +2 to 8 (m+ 1) +7, the power supply current is 

somewhat increased so it is desired not to stop it. 

• Data read out 
When the RCLR signal is input so as to fetch it at the rising edge of the clock signal, the data having been 
held commence to output data after 8 to 15 clocks from that clock. The data are output in the same order 
as they have been written in. The data output commencing period is dependent on the levels of S1 to S3 as 
shown in Table 4. 
A circuit example when data is output from after 11 clocks is as shown in Fig. 5 and its timing chart is as 
shown in Fig. 7. 
Moreover, the data read out once is held unless it is rewritten. 
Note) • If the RCLR signal is input during data writing, reading out from after 8 to 15 clocks is possible. 

At that time, input the RCLR signal after Bk clocks (k is an integer. k=1, 2, 3, ... 141) from the 
WCLR signal input. (Fig. 8) 

• Do not stop the clock while reading the data is being performed. 

CK WCLR RCLR 

OE 

T=voo 

DATA 
OUT 

S1 

L 

H 

L 

H 

L 

H 

L 

H 

S2 SJ 

L L 

L L 

H L 

H L 

L H 

L H 

H H 

H H 

Output commencing period 

After 8 clocks 

After 9 clocks 

After 10 clocks 

After 11 clocks 

After 12 clocks 

After 13 clocks 

After 14 clocks 

After 15 clocks 

Fig. 5. A circuit from the RCLR signal 
is input to the data output 
commencement 

Table 4. Number of clocks when the RCLR 
signal is Input to the data output 
commencement (Make clock in 
which RCLR signal has been input 
to O) 
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N 
0 
I 

CK 

WCLR 

DATA 
IN 

CK 

RCLR 

DATA 
OUT 

DATA 
IN 

DATA 
OUT 

0 
r-

Stoa the clock between this interval. 

When data up to i·th (Sm :ii i :ii Sm + 7) are desired to be written, 
input clocks up to 8 (Sm+ 1) + 2 to 8 (m + 1) +7th 

Note)• i=O. 1, 2 .... 1119 
• m=O, 1, 2, .. · 139 

Fig. 6 The data write in timing when they are being held 

10 11 12 .. 14 10 

Fig. 7 The data read OUT timing 

( When S1="H", S2="H" and S3="L" ) 
After 11 clocks outputs commencing period in Table 4. 

Note) k = 1. 2 .... 141 

Fig. 8 The timing of data read out while writing in data (When S1="H", 52="L" and 53="L"} 
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SON~ CXK1202S 
Digital Delay Line 

Description 
The CXKl 202S is a digital line memory 

pertaining to 8-bit structure which employs 

silicon gate CMOS process. It can easily be used 
to realize compensation for dropout of VTR and 
used as a digital filter, noise reduction, etc. 

Features 
• 1 1 44 words X 8 bit structure 
• Number of delay steps is 1 7 to 1144 bits and 

variable. 
• Possible to select the following 1 6 delay lines 

(Peripheral circuit is unnecessary) for NTSC. 

PAL and SECAM 
905 to 912 bits 
1 1 29 to 1 1 36 bits 

• High speed cycle time 
Minimum write cycle time 25ns 
Minimum read cycle time 25ns 

• 1/0 level Compatible with TTL level 
• Data output three-states 
• 5V single power supply operation 
• Low power dissipation (200 mW typ.) 

Structure 
Silicon gate CMOS 

Absolute Maximum Ratings 
• Supply voltage Voo 
• Input voltage 
• Operating temperature 
• Storage temperature 
• Power consumption 

V1N 

Topr 
Tstg 

Po 

-0.5 to +7.0 
-0.3 to +7.0 
-10 to +85 
-55 to 150 

500 

Package Outline 

v 
v 
oc 
oc 
mW 

Recommended Operating Conditions (Ta=0°C to 70°C} 
• Supply voltage Voo 4.5 to 5.5 
• Supply voltage Vss 0 
• Input voltage "H" level V1H 2.4 to Voo+0.3 
• Input voltage "L" level V1L -0.3 to +0.8 
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Block Diagram 

,, SMALL 
01 

1 1 LINE MEMORY 111441188/T) DELAY I ,, 
0• CONTROLLER 

OE" 

S• 
I 

ADDRESS MULTIPLEXER S! 

WRITE READ 
ADDRESS ADDRESS 
COUNTER COUNTER 

TIMING CONTROLLER 

CK WCLR 

RCLR 

VDD Vss 

Pin Configuration (Top view) 

voo , , 16 I 7 I e NC CK OEL WCLR RCLR 0 e 0 1 0 6 0 5 

14 I 5 12 S1 S2 S! NTSC/OE 01 02 03 0• Vss 
PAL 
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Pin Description 

Pin No. Pin symbol Pin description 

1-4 14-11 Data input pins. Data set up time and hold time are determined from 
the rising edge of the clock. 

These are small delay steps setting input pins. The setting number of 
the delay steps is determined by the cycle of the clear signal and the 

5-7 51 -53 level of 51 to SJ. At this point. the clear signal sets rough number of 
delay steps of every multiple of 8 bits. However, pins 51 to SJ set delay 
step of 1 bit-unit with 8-bit width. 

An input pin which selects the number of delay steps either 905 to 

8 NTSC/PAL 
912 bits or 1129 to 1136 bits when the DEL pin is set at" H" level. The 
905 to 912 bits of delay steps are selected when it is at "H" level and 
1129 to 1136 bits of delay steps are selected when it is at 'T' level. 

An output enable input pin. The data output pins (01 to Cla) become 
9 OE into output mode when they are at 'T' level. They become into high 

impedance state when they are at "H" level. 

These are data output pins. The outputs against the respective inputs 
10-13 01-04 of 11 to 14 correspond to 01 to 04. The access time is determined from 

the rising edge of the clock. 

14 i Vss A grounding pin. 

! Data output pins. The outputs against the respective inputs of Is to le 

15-181 Os-Cla correspond to Os to Cla. The access time is determined from the rising 
edge of the clock. 

T A clear signal input pin of the read address counter. It becomes into 
! 

19 RCLR 
input mode when the DEL pin is at 'T' level. The signal is input into IC 

I at the rising edge of the CK. The signal input from the RCLR pin is 

l ignored when the DEL pin is at "H"". 
""T 

A clear signal input pin of the write address counter. It becomes into 

20 WCLR 
input mode when the DEL pin is at" L" level. The signal is input into IC 
at the rising edge of the CK. The signal input from the WCLR pin is 
ignored when the DEL pin is at .. H"". 

An input pin which selects the external and internal clear signals. 
When at" L", it becomes into external clear signal input mode and the 

21 DEL 
number of delay steps can be set at any bit from 1 7 to 1144 bits. When 
at "H", it becomes into internal clear signal using mode and the 
number of delay steps can be set at any bit from 905 to 912 bits and 

from 11 29 to 11 36 bits. 

22 CK 
A clock input pin. The 1/0 timing of the respective signals and the 
delay step, etc. can be defined against the clock input from this pin. 

23 NC Non-connection 

24-27 la-ls 
Data input pins. The data set up time and hold time are determined 
from the rising edge of the clock. 

28 Voo The power supply pin (+5V). 
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Electrical Characteristics 

(1) DC characteristics 

Item Symbol 

Power supply current (Active) loo 

Input leakage current hL 

Output leakage current IOL 

Output voltage "H" level VoH 

Output voltage "L" level VOL 

(2) AC characteristics 

Item Symbol 

Data set up time tdsu 

Data hold up time tdh 

WCLR. RCLR set up time tcsu 

WCLR. RCLR hold time !ch 

Clock pulse width tckw 

Item Symbol 

Clock frequency f 

From clock input to output 
i tpda 

data determination 

From OE input to output 
data determination 

tpdb 

Output disable time (from OE) tpdh 

Output enable time (from OE) tpdo 

Min. 

-
-2 

-2 

2.7 

-

Min. 

5 

5 

15 

5 

10 

Min. 

-

-

-

-
-

SONY~ 

Voo=5.0V, Ta=25°C 

Typ. Max. Unit Condition 

- 70 mA 

- 2 µA V1N=OV-Voo 

- 2 µA Vour=OV-Voo 

- v IOH=-400µA 

- 0.4 v loL=4.0mA 

Voo=4.5V to 5.5V, Ta=0°C to 70°C 

(Regarding the timing chart, see next page.) 

Typ. Max. Unit Remarks 

- - nS 

- - nS 

- - nS 

- - nS 

- - nS Low or high 

Typ. Max. Unit Condition 

- 40 MHz 

- 25 nS . 
25 nS 

CL=30pF 
-

- 25 nS 

- 25 nS 

(3) Pin capacity Ta=25°C, fM=1 MHz. V1N=Vour=OV 

Item Symbol Miri. Typ. Max. Unit 

Input pin capacity C1N - - 7 pF 

Output pin capacity Cour - - 10 pF 
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Timing Chart 
(1) The input signal levels are at the low level= OV and at the high level= 3V, and SnS for both 

rising and falling edges. 
(2) The voltage judging level of the low and high levels is 1.SV 

Input data JV 

ov ~~~)(IF-' 
: tdsu 

CK JV 

OV 

JV 

~ I ACLR 
OV I I 

I tcsu •ch 
I tcsu 

I I 

CK JV (active) I inactive I 

ov 
tckw tckw 

JV 
CK 

ov 
Low and high represent 

lpda 
output levels of IC 

Output data 01 to 08 High 

Low 

JV 

ov 
lpdh tpdi 

OutPUI data 01 10 as Hogh 

Low 
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Application 

1. 1 H delay line (Delay steps 905 to 912 bits, 1129 to 1136 bits) 
Since a clear signal generation circuit is incorporated in the CXK12025, an external clear 
signal is unnecessary when it is used as an 1 H delay line. By selecting the DEL pin (pin 21) to 
"H" level and the OE pin (pin 9) to "L" level, they can be used as the delay lines of the delay 
steps as shown in Tables 1 and 2. 
A circuit and t1m1ng chart when they are used as the delay line of the delay step 908 bits are as 
shown in Figs. 1 and 2. 

NTSC/PAL (pin 8) pin is at .. H .. NTSC/PAL (pin 8) pin is at .. L" 

S1 S2 53 Delay step S1 S2 53 Delay step 

L L L 905 L L L 1129 
H L L 906 H L L 1130 

L H L 907 L H L 11 31 

H H L 908 H H L 1132 

L L H 909 L L H 1133 
H L H 910 H L H 1134 
L H H 911 L H H 1135 
H H H 912 H H H 1136 

Table 1. Delay steps when NTSC mode Table 2. Delay steps when PAL mode 

CK 

DATA 

IN 

DATA 
OUT 

DATA 
IN 

CK 
I 

.------1.<!2r<.2 1 

voe or GND 

CK DEL WCLR 

~-@CXK1202S 
6-@ 

NTSC/_ 
St S2 53 PAL OE 

6 8 

Fig. 1 Circuit of 908 bits delay 

DATA 
OUT 

Fig. 2 Timing chart of 908 bits delay 
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2. Delay line (Delay step 17 to 1144 bits) 
By setting the DEL pin (pin 2). NTSC/PAL pin (pin B). and OE pin (pin 9) to "L" level, they can 
be used as a delay line of delay steps 1 7 to 1144 bits. 

The delay steps can be determined by the clear signal and the input level of S1 to SJ. The clear 
signal is input always every Sn (n is an integer. n= 1. 2 ..... 141} clocks. At that time, the 
obtained delay step is either one from 8 steps of B(n+l)+l to B(n+2} bits. The selection is 
performed by S1 to SJ pins. The number of delay steps to be obtained by the input levels of S1 
to SJ are tabulated in Table 3. 
For example. when used as a delay line of delay step of 123, it is written as 123=8(14+ 1 )+3 
and it becomes n=l 4. Accordingly. input the clear signal every BX 14= 112 clocks and set the 
Si. S2 an.d SJ pins respectively to "L", "H" and "L" levels and it can be used as a delay line of 
delay step of 123 bits. The circuit and timing chart at that time are respectively as shown in 
Figs. 3 and 4. 

DATA 
IN 

IN 

DATA 

OUT 

CK T•VDD 

Fig. 3 Circuit of 123 bits delay 

n=l, 2, ... 141 

S1 S2 SJ Delay step 

L L L 8(n+1 )+1 
H L L 8(n+1 }+2 
L H L 8(n+1)+3 
H H L 8(n+1)+4 
L L H 8(n+1)+5 
H L H 8(n+1)+6 
L H H 8(n+1)+7 
H H H 8(n+2) 

Table 3. Delay steps when clear signal is 
input every Sn clocks 

Fig. 4 Timing chart of 123 bits delay 
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3. Special Application Example - Data Holding 
Since SRAM is incorporated in the CXK1202S. data holding can be carried out. However. it is 

unable to perform random access of the held data. The maximum data holding amount is 1120 

words < 8 bit. 

The data holding can be carried out by controlling the input timing and clock of the WCLR and 

RCl.R signals. Set to WCLR and RCLR signals input modes by selecting the DEL pin (pin 21) to 

T' level. By selecting the NTSC/PAL pif' :pin 8) to "L" level, the maximum data holding 
amount of 1t becomes 1120 words X 8 bit. 

Data writing 1n 

When the WCLR signal is input so as to fetch it at the rising edge of the clock signal, the 

write adclress counter is cleared and the data input at that moment is written into the top 

address. After the WCLR signal has been transferred to "H" level from" L" level, the write 

aclc1ress counter 1s incremented and the data are recorded in the order they have been input. 

If there are data. which are desired to be written in. up to i-th (i is an integer. i=O. 1, 

2 1119) and when the condition is 8m~i~8m+ 7 (mis an integer. m=O. 1. 2 .... 139). 

input the clock signals up to 8( m+ 1 )2 to 8( m+ 1)+7 counted from the WCLR signal input 

aric1 1t becomes necessary to stop the input of the clock signal there-after. (Fig. 6) 

Note) • Be sure that if the clock signal after 8(m+1)+7th clock signal is not stopped. it 

keeps counting on as if there are input data. 

When the clock is stopped at other than 8(m+1 )+2 to 8(m+1 )+7, the power 

supply current is somewhat increased so it is desired not to stop it. 

Data read out 

When the RCLR signal is input so as to fetch it at the rising edge of the clock signal. the 

data having been held commence to output data after 8 to 1 5 clocks from that clock. The 

data are output in the same order as they have been written in. The data output 

commencing period is dependent on the levels of S1 to S3 as shown in Table 4. 

A circuit example when data is output from after 11 clocks is as shown in Fig. 5 and its 

t1m1ng chart is as shown in Fig. 7. 

Moreover. the data read out once is held unless it is rewritten. 

Note) • If the RCLR signal is input during data writing, reading out from after 8 to 15 

clocks is possible. At that time, input the RCLR signal after 8k clocks (k is an 

integer. k= 1, 2. 3, ... 141) from the WCLR signal input. (Fig. 8) 

Do not stop the clock while reading the data is being performed. 
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DATA 
IN 

T•voo 

J;GND. 

DATA 
OUT 

Fig. 5 A circuit from the RCLR signal is 
input to the data output com­
mencement 

51 52 53 Output commencing period 

L L L After 8 clocks 

H L L After 9 clocks 

L H L After 10 clocks 

H H L After 11 clocks 

L L H After 12 clocks 

H L H After 13 clocks 

L H H After 14 clocks 

H H H After 15 clocks 

Table 4. Number of clocks when the RCLR 
signal is input to the data output 
commencement (Make clock in 
which RCLR signal has been 
input to 0) 
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~ 

CK 

WCLR 

DATA 
IN 

CK 

RCLR 

DATA 
OUT 

CK 

WCLR 

RCLR 

DATA 
IN 

DATA 
OUT 

0 1 

When data up to i·th (8m ~ i ~Sm+ 7) are desired to be written, 

input clocks up to 8 (8m + 1) + 2 to 8 (m + 1) +7th 

Stop the clock between this interval. 
I_ 
r- --------------

Note) o i = 0, 1, 2, ... 1119 
o m = 0, 1, 2, ... 139 

Fig. 6 The data write in timing when they are being held 

2 3 4 5 6 7 8 9 10 11 12 13 14 

Fig. 7 The data read OUT timing 

( When S1 =" H", S2=" H" and $3=" L" ) 
After 11 clocks outputs commencing period in Table 4. 

Fig. 8 The timing of data read out while writing in data 
(When S1="H", S2="L" and S3="L") 

Note) k = 1 , 2, ... 141 

() 

x 
" 
" ~ 
"' 

r:n 
0 z 
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SON~ CXK1206M I 
Video Signal Field Memory 

Description 
The CXK 1206M is a 3-port VRAM capable 

of coping with both NTSC and PAL and of 
storing pictures for one 8-bit field with two 
chips, and is suitable as a memory for 
improving the picture quality including 
NR + TBC, and NR +double speed. 

Features 
• Asynchronous 3-ports, one for Write and two 

for Read. 
• 960 column x 306 row x 4 bit structure (suita­

ble for video signal processing). 
• NTSC and PAL are respectively compatible 

with 4 fsc. 
• Applicable to various uses in recursive 

mode/non-recursive mode. 
• Random access : column-+ by block (Write only) 

row-+ by line. 
• Transmission between 1/0 ports and the inter­

nal memory can be automatically controlled 
from the inside. 

• Transfer synchronizing function. 
• Power consumption: 100 mW (Typ.) 
• Power supply: + 5V ± 1 0%. 
• 1/0 level: TTL Low input capacitance. 
• Substrate bias generator built in. 

Structure 
Silicon gate three-layered polysilicon, CMOS 

Applications 
Video signal processing field memory 

Absolute Maximum Ratings (Ta= 25 °C, Vss = OV) 
• Supply voltage Vee -.1.0 to + 7.0 
• Operating temperature Topr 0 to + 70 
• Storage temperature Tstg -55to +125 
• Allowable power dissipation Po 1.0 

38 pin SOP (Plastic) 

v 
oc 
oc 
w 

Recommended Operating Conditions (Ta= 0 to 70 °C, Vss = OV) 

• Supply voltage Vee 4.5 to 5.5 v 
• Supply voltage Vss 0 v 
• Input voltage "H level" VIH 2.4 to 6.5 v 
• Input voltage "L level" VIL -2.0 to +0.8 v 

Sony reserves lhe righl lo change products and specilicalions wilhoul prior notice. This information does nol convey any license by 
any implication or otherwise under any patents or other right Application circuits shown, ii any, are typical examples illuslraling lhe 
,..,nPr;:ifinn nf thP. dPvices Sonv cannot assumi? ~no;rionsibilitv for <l"Y problems arising out of the ute of these circuits 
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Block Diagram 

0111 I 

0111 2 

0111 3 

TSMIAOOZ 3 

T.ltZ/AOO 3 

NC 

/'------1 Horizontal. 
-.....,------; Venical 

O£l CK"l 00111 l 0- 3 

o- INO[X 

r-------
1 36 CK"2 

- - - - - - - ; Read port 2 

Read port 1: 
I 

' ' ' ' 

' ' 1--------, 
' 

Write port 0 

r--------
1 
I 

' _________ J 
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Pin Description 

No. Symb9I 110 .. Description 

1 TRO/ADDO 110 Write port 0 transfer synchronous Signal/Address 0 input 

2 TR1/ADD1 110 Read port 1 transfer synchronous Slgnal./Address 1 input 

3 TSM/ADD2 I Transfer synchronous Mode/Address 2 Input 

4 CKR1 I Port 1 shift signal 

5 D010 0 Port 1 data output 

6 D011 0 Port 1 data output 

7 D012 0 Port 1 data output 

8 D013 0 Port 1 data output 

9 OE1 I Port 1 output enable 

10 VCLR1 I Port 1 vertical clear 

11 INC1 I Port 1 line increment 

12 HCLR1 I Port 1 horizontal clear 

13 WE" I Port 0 write enable 

14 VCLRO I Port 0 vertical clear 

15 INCO I Port 0 line increment 

16 HCLRO I Port 0 horizontal clear 

17 CKW I Port 0 shift signal 

18 NC - No connection 

19 Vee - Power supply I+ 5V) 

20 Vss - Ground 

21 NC - No connection 

22 APM I Address preset mode enable 

23 RM I Recursive mode enable 

24 DIN3 I Port 0 data Input 

25 DIN2 I Port 0 data input 

26 DIN1 I Port ll data input 

27 DINO I Port 0 data input 

28 HCLR2 I Port 2 horizontal clear 

29 INC2 I Port 2 line increment 

30 VCLR2 I Port 2 vertical clear 

31 OE2 I Port 2 output enable 

32 0023 0 Port 2 data output 

33 D022 0 Port 2 data output 

34 D021 0 Port 2 data output 

35 D020 0 Port 2·data output 

36 CKR2 I Port 2 shift signal 

37 TR2/ADD3 110 Read port 2 transfer synchronous Signal/Address 3 input 

38 Vss - Ground 
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RM 
According to the status of this pin, the CXK1206 operates in any of the two modes: one 

is the recursive mode with this pin set at high level, and the other is the non-recursive mode 
with this pin set at low level. 
• Recursive mode : This mode permits sequential access to 960 x 306 memory cells up to 0 to 

293759. Initialization is conducted by VCLRO, 1 and 2 pin input. In the case of Write, the serial 
data input when VCLRO high level is latched by CKW is treated as the data input of Line 0 
/Block 0. In the case of Read, the serial data output is given as the data for Line O/Block 
O with a lag of 64 clocks from the moment when VCLR1 and 2 high level is latched by CKR1 
and 2. respectively. 

• Non-recursive mode: The mode treats 960 x 306 memory cells with a unit of 1 line/ 16 blocks 
(60 bits per block) and controls lines with VCLRO, 1 and 2 and INCO, 1 and 2 and blocks 
with HCLRO, 1 and 2. It is different from the recursive mode in that, in the case of Write, 
the serial data input when HCLRO is latched by CKW is handled as the data input for Line 0 
I Block 0, and in the case of Read, the serial data output is output from Read ports 1 and 
2 as the data for line 0/Block 0 with a la_g of 64 clocks from the moment when HCLR1 
and 2 are latched by CKR1 and 2. 

APM 
This pin is necessary for the mode for presetting the block address in one line of the Wri.te 

port, and the address preset mode is valid _only when RM is set to low level (non-recursive 
mode). If this pin is at high level when HCLRO is latched by CKW, one of. 16 blocks is selected 
by four bits ADDO to 3. When the address preset mode is not in use, do not fail to select 
low level, in which case, TSM, TRO, TR1 and TR2 become available from among the multi­
functional pins (TRO/ ADDO, TR1 I ADD1, TSM/ ADD2 and TR2/ ADD3). 

TAO/ADDO, TR1/ADD1, TSM/ADD2, TR2/ADD3 
These pins serve as block address presetting pins when APM is at high level (address preset 

mode), (non-recursive mode) and as pins for transfer synchronization mode when APM is at 
low level. 
•In the address preset mode, one of 16 line blocks of the Write port with the use of ADDO 

to 3 four-bit binary data can be selected, and the data input is accepted as in the non­
recursive mode. 

•When TSM is at low level (master), signals for synchronizing other CXK 1206s with master 
CXK1206 are output from TRO, TR1 and TR2, and when it is at high level (slave). in contrast, 
synchronizing signals are received. Also, use TSM pin with a fixed DC and does not change 
it during device operation. 

• TRO is the 1/0 pin for Write transfer synchronization of the Write port. 
• TRl is the 1/0 pin for Read transfer synchronization of the Read port 1. 
• TR2 is the 1/0 pin for Read transfer synchronization of the Read port 2. 
•When using in Transfer Synchronize mode, be sure to connect between master and slave for 

all of TRO, TRl and TR2. 

CKW 
The rising edge of this pin issues a signal for latching data from input pins DINO to 3 into 

the shift register and input of internal address pointer control pins (VCLRO, HCLRO and INCO). 
Since this signal serves also as the basic signal for start control of the internal clock 
synchronizing logical circuit and the dynamic RAM, it is necessary to cause clock operation 
irrespective of the presence of Write operation. · 

VCLRO 
The pin plays different roles between high level (recursive mode) and low level (non-recursive 

mode) of pin RM. 
The number of counts of VCLRO is counted only for latch of high level after recognition of 

low level of the latched state by CKW. Continuation of high level is counted as one.· 
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• In recursive mode : When CKW latches VCLRO's high level, the then Serial write data input is 
taken in as the data of * (0, 0). From among the data entered so far data of less than a 
block as partitioned by block. (60 bits) are rejected. 
* (0, 0) means Line 0/Block 0 ; (v, h) means the number of lines and that of blocks upon 

input of control signal. 
• In non-recursive mode : When CKW latches high level of VCLRO, shift advances until the block 

(60 bits) during Serial write is filled up, and the line is cleared. More specifically, if VCLRO 
is entered during Serial write, it is transferred to the (v, h) memory cell after the completion 
of input of 60 bits, and the data to be serially written are transferred to (0, h + 1) memory 
cell. 

HCLRO 
When high level of this pin is latched by CKW, the then input data is first taken in as (v, 0) 

data. Input data already entered and not sufficient to fill up a block (60 bits) are rejected. When 
pin RM is at high level (recursive mode), a signal to this pin has no meaning. 

The number of counts of HCLRO is counted oniy for the latch of high level after recognition 
of low level of the latched state by CKW for each time. Continuation of high 1.evel is counted 
as one. 

INCO 
When this pin is latched by CKW, the lines in the corresponding number are incremented. The 

incremented lines become valid in two cases : when HCLRO's high level is latched, or when 
VCLRO's high level is latched, and the shift register then advances to the end of that block. 
When pin RM is at high level (recursive mode), a signal to this pin has no meaning. 

The number of counts of INCO is counted only for the latch of high level after recognition 
of low level of the state latched by CKW. Continuation of high level is counted as one. 
•When combining with VCLRO, the number of counts n of INCO during the time from the state 

of VCLRO latched by CKW until the shift register is filled up with 60 bits during Write causes 
Write of data input for the next 60 bits to be written into (n, h + 1) memory cell. 

INCO is invalid, however, when INCO is used simultaneously with VCLRO. 
•When combining with HCLRO, the number of counts n of INCO during the period from 

HCLRO's state latched by CKW last time up to the current latch causes 60 bits of data input 
to be entered next to be written into (v + n, 0) memory. 

INCO is valid when INCO is used simultaneously with HCLRO. 

CKR1and2 
The rising edge of these pins moves the shift register of the Read port and issues a signal 

for output of data to output pins 0010 to 13 and 0020 to 23 and a signal for latching the 
input of each internal address pointer control pin (VCLRl and 2, HCLRl and 2, and INCl and 
2). 

VCLR1and2 
The role of these pins is different between high level (recursive mode) and low level (non­

recursive mode) of pin RM. 
The number of counts of VCLRl and. 2 is counted only for latch of high level after 

recognition of low level of the state latched by CKR1 and 2, respectively. Cont1nuation of high 
level is counted as one. 
•In recursive mode: When CKRl or 2 latches high level of VCLRl or 2, (0, 0) data is .output 

with a lag of 64 clocks from that moment. In the meantime, the shift register (60 bits) in 
shift is output to the full to retain the last output. 

• In non-recursive mode: When CKR 1 or 2 latches high l~vel of VCLR 1 or 2, i.t outputs the block 
currently in Serial read and 60 bits of the next block, and then output of consecutive blocks 
of the cleared line is started. More particularly, when VCLRl or 2 is latched and the line of 
the internal address counter is hence cleared, the data (v, h + 1) for the next serial output 
have already been transferred from the memory cell to the data register, and while outputting 
the data, it transfers (0, h + 2) data and then outputs (0, h + 2) data. 
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HCLR1 and 2 
When high level of this pin is latched by CKR 1 or 2, (v, 0) data are output with a lag of 

64 clocks from that moment. In the meantime, it outputs the shift register data in shift to the 
full to retain the final output. When pin RM is at high level (recursive mode), a signal to any 
of these pins has no meaning. 

The number of counts of HCLRl and 2 is counted only for high level latch after recognition 
of the state latched by CKRl or 2. Continuation of high level is counted as one. 

INC1 and 2 
When high level of these pins is latched by CKR1 or 2, lines corresponding to the number 

of times of latching are incremented. The incremented lines become valid in two cases : when 
HCLRl or 2 high level is latched, or when high level of VCLR1 or 2 is latched, and then the 
line address is latched at clock 57 of that block. When pin RM is at high level (recursive mode), 
a signal to any of these pins has no meaning. 

The number of counts n of INCl and 2 is counted only for the latch of high level after 
recognition of low level of the state latched by CKRl or 2. Continuation of high level is counted 
as one. 
•When combining with VCLRl or 2. the number of counts n of INCl and 2 prior to clock 

56 of the block of VCLRl or 2 latched by CKRl or 2 causes (n, h + 2) memory cell data 
to become data to be output from the shift register for the 2'nd next time. 

When INCl and 2 are used simultaneously with VCLRl and 2, respectively, however, INCl 
and 2 are invalid. 

•When combining with HCLR1 and 2, the number of counts n of INCl and 2 during the time 
from the last latching of HCLRl and 2 by CKRl and 2, respectively, up to the current latching 
causes (v + n, 0) memory cell data to become shift data to be output with a lag of 64 clocks I 
from HCLRl and 2. 

When INCl and 2 are used simultaneously with HCLRl and 2, respectively, INCl and 2 are 
valid. 

Data Input (DINO to 3) 
Information to a data input pin is accepted at rising edge of CKW in the state of "L" of 

WE, and entered into the shift register. When WE is at "H", input data are not accepted, without 
operation of the Write shift register (Write clock gate function). 

Input into the shift register is accomplished immediately, whereas the information is loaded 
to the data register after completion of input of one block (60 bits) and transferred to the 
memory cell before the shift register is filled up with new data. Therefore, Serial write data input 
in the case of Serial write is transferred to the memory cell with a lag of one block. 

Input control (WE) 
Input control to DINO to 3 is conducted with WE. When WE is at "L", synchronization with 

CKW enables input, and when WE is at "H", input is not accepted and shift operation of the 
Write shift register is discontinued. This is used, for example, when thinning out data input (gate 
function of Write-side input clock (CKW) by WE). 

Data output (D010 to 13, D020 to 23) 
The three-state TTL level is adopted for the output buffer. When OEl and 2 are at "L", output 

is immediately enabled and data in synchronization with CKR1 and 2 are output. When OE1 and 
2 are at "H", output is in high impedance state, but the shift register operates in synchronization 
with CKR 1 and 2 and conducts transfer between memory cell and data register and load 
between data register and shift register. 

Output from the shift register is made from time to time. Data in output are those transferred 
from the memory cell to the shift register by one block prior to the block in current output. 

Output control (OE1 and 2) 
OEl conducts output control of only output pins DOl 0 to 13, and OE2 conducts output 

control of only output pins D020 to 23, without arresting shift operation of the shift register 
of Read port. Output control of DOl 0 to 13 and D020 to 23 brings about output enable 
without being synchronized with CKRl and 2 when OEl and OE2 are at "L", and brings the 
output to high impedance state without being synchronized with CKRl and 2 at "H". 
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Electrical Characteristics 
DC characteristics (Vee= 5V ± 10%, Vss = OV, Ta= 0 to + 70"C) 

Item Symbol .Conditions Min. Typ. 

Supply current• 1 lcc1 
tscw0=70ns 
tscr1, 2 = 70ns - -

(Normal operation) lcc2 
tscw0=70ns 
tscr1, 2 = 35ns - -

(Normal operation) lcc3 
tscw0=50ns 
tscr1, 2 = 50ns - -

(Normal operation) ICC4 
tscwO= 50ns 
tscr 1, 2 = 30ns· - -

Supply current 
lcc5 

tscwO = 420ns 
(upon refreshing)* 1· 2 tscr= 70ns - -

Item Symbol Min. 

Input leak current (total input) (OV;:i!Vin;:ii5.5V; OV, Vcc=5.5V 
h Ill -10 except for testing pins) 

Output leak current (output high impedance state; 
lo (l) -10 

OV ~ Vout :ii 5. 5V) 

Output voltage "H" level (loH = - 2 mAl VoH 2.4 

Output voltage· "L" level (loL = 4.2 mA) VOL -

Note) * 1. Output pin is open. 
Supply current is dependent upon cycle time and output load. 

* 2. WE = "H", only one Read port operates. 

Max. Unit 

45 mA 

60 mA 

60 mA 

75 mA 

20 mA 

Max. Unit 

10 p.A 

10 p.A 

- v 
0.4 v 

AC characteristics (Vee= 5V ± 10 %, Vss = OV, Ta= 0 to + 70"C) 

Item Symbol Conditions Min. Typ. ' Max. Unit 

Refreshing interval tREF - - 21 ms 

CKR cycle time tSCR 30 - 70 ns 

CKR, CKW pulse duration tCK 8 - - ns 

CKR, CKW pr11Charge time tsP 8 - - ns 

Access time from CKR tSAC - - 25 ns 

Data output hold time from 
tSOH 5 - - ns 

CKR 

Access time from OE tOEA - - 20 ns 

Data output hold time from 
tOEH 5 - - ns OE 

Note) Input dummy cycle after a pause of over 200 µs from the time power supply is turned 
on. Input dummy cycle to each port at least one. In recursive mode, input VCLR, and in 
non recursive mode, input VCLR and HCLR. 
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Item Symbol Min. Typ. Max. Unit 

Data output turnoff delay time from OE tOEZ - - 20 ns 

VCLR 
HCLR - CKR active setup time tCKS 5 - - ns 
INC CKW 

VCLR 
HCLR - CKR active hold time tCKH 7 - - ns 
INC CKW 

VCLR 
HCLR - CKR inactive setup time tCKl 5 - - ns 
1NC CKW 

VCLR 
HCLR - CKR inactive hold time tCK2 7 - - ns 
INC 

CKW cycle time ts cw 50 - 2tscr ns 

DIN, CKW setup time tos 5 - - ns 

DIN, CKW hold time tDH 7 - - ns 

WE, CKW active setup time tWES 5 - - ns 

WE, CKW active hold time tWEH 7 - - ns 

WE, CKW inactive setup time tWEl 5 - - ns 

WE, CKW inactive hold time tWE2 7 - - ns 

ADD, CKW setup time tAS 10 - - ns 

ADD. CKW hold time !AH 8 - - ns 

Input pulse rising and falling period tr 3 - 40 ns 

Clock correlation 
CXK 1 206M uses a DRAM in the memory block. Accordingly and in order to hold data, either 
of the following clock relations has to be satisfied. In NRM (Non Recursive Mode) and using 
HCLR with INC, keep access time to all memory zones utilized, within 21 msec. 

50 to 

50 to 

Tscw TSCR1 TscR2 

2 x TscR1 30 to TMAX TscR1 to stop 

2 x TscR2 TscR2 to stop 30 to TMAX 

TMAX 21 msec ~ 70nsec 
960 dots x 306 lines 

ns 

ns 

To access 1 picture (960 dots x 306 lines) 
in less than 21 msec, maximum cycle time, 
TMAX when CKR1 (or CKR2) is applied 
continuously is obtained as follows. 

Standby mode to hold image data 

50 

50 

To reduce power consumption while image data is held, keep WE= H fixed and use only 
1 port of the read side. In this case write in is not performed. Clock correlation turns out 
as either of the following cases. In NRM (Non Recursive Mode) and using HCLR with INC, 
keep access time to all memory zones utilized, within 21 msec. 

Tscw TscR1 TscR2 

to 6 x TscR1 30 to TMAX Stop ns 

to 6 x TscR2 Stop 30 to TMAX ns 

TMAX = 21 msec ~ 70nsec 
960 dots x 306 lines 
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1/0 capacity 

Item Symbol Conditions Min. Typ. Max. Unit 

Input C1N TA=0°C to + 70°C - - 7 pF 

Data output capacity 
Co Vee= +5V± 10% - 7 pF (D010 to D023l -

1/0 capacity 
Cr - 10 pF 

(ADDO to ADD31 -

Transfer Synchronize AC Characteristics 

Item Symbol Min. Typ. Max. Unit 

Transfer access time from CKW ·1 tTAC - - 25 ns 

Number of transfer output pulse 
TRO •1 tTWOP 5 5 ·2 
TRl, TR2 •1 tTROP 4 4 

Transfer out~ut • Turn off delay time from CKW •1 trz - - 25 ns 

Transfer output interval • Number of pulse tTOI 1 ·2 

TRO 
TR1 -CKW active set up time tTS 15 - - ns 
TR2 

TRO 
TR1 -CKW active hold time tTH 7 - - ns 
TR2 

TRO 
TR 1-CKW inactive set up time tTSSl 7 - - ns 
TR2 

TRO 
TRl-CKW inactive hold time tTSS2 7 - - ns 
TR2 

Number of transfer input pulse 
TRO tTWIP 5 5 ·2 
TR1, TR2 tTRIP 4 4 

Transfer input interval • Number of pulse tTll 1 ·2 

Note) * 1. 40pF lead 
* 2. Number of tscw. 
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AC Characteristic Test Condition 
1) Input v.-ui VIL= 0.BV 

5ns 

\ ______ 

2) Output 

VoH =2.4V High Impedance Status 

VoL =0.6V 

3) Data Output Load 

0010 to 13, 20 to 23 

r 30PF 
2TTL 

4) Transfer Output Load 

TRO, 1, 2 o-i<O-PF 
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Timing Chart 

Write port 

CXK1206M 

C•W 

VCLRO 

HCLJt 0 :::: 

INC 0 

DINO-l 

ADO 0-:S 

~~ 
z=v,~y;;,~'llt~V~l//~m~11~1//~zzr=»z~711""'11~m~1z...,..,111.,..,.11~11~11.,..,.111~11.,..,.111~11m11...,..,111.,..,.11~u,..,.,n 

Address preset mode only Block Address •: Irrespective of "H" or "L" 

*: Input determination period; irrespective of "H" or "L" by certain control of VCLRO, etc. 

Read port 

'" '"" 

CKR I· 2 

VCLR I· 2 

HCLR 1·2 

INC 1 · 2 

Oo 10-l:S 

Do 20-2] 

*: Output determination period •: Invalid data 
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Transfer synchronizing master chip 

TRO 
(output) 

Transfer synchronizing slave chip 

TRO 
(input) 

TR1 TR2 ... -
lin;utl .,,_ -------------------' 

Description of Operation 

CXK1206M 

CXK 1 206 has the following five operating modes. As to the details of timing, etc., refer to the 
separate description: 

1. Recursive mode, transfer synchronous mode output: 
These modes handle the memory as a simple delay line. Control is accomplished via VCLRO, 

and 2, WE, OE 1 and OE2. The synchronizing signal for use of multiple chips is output (forming 
master chips). 

2. Recursive mode, transfer synchronous mode input: 
A synchronizing signal is entered in the mode as described in 1 above (becoming slave chip). 

3. Non-recursive mode, transfer synchronous mode output: 
This is the mode for controlling the memory by block or line. Control is accomplished via VCLRO, 

1 and 2, !NCO, 1 and 2, HCLRO, 1 and 2, WE, OE1 and OE2. The synchronizing signal for use 
of multiple chips is output (forming master chips). 

4. Non-recursive mode, transfer synchronous mode input: 
A synchronizing signal is entered in the three modes as described above (becoming slave chips). 

5. Non-recursive mode, address preset mode: 
This is the mode for controlling the memory by block or line, and permits setting any address 

by block when writing in the memory. Control is accomplished via VCLRO, 1 and 2, !NCO, 1 and 
2, HCLRO, 1 and 2, WE, OE 1, OE2, and ADDO, 1, 2 and 3. A synchronizing signal cannot be 
entered or output when using multiple chips in this mode. 
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Function Table 
Function table 1 [List of Operating modes] 

Operating mode 
Control input Address input TS input/ output 

RM TSM APM ADDO to 3 TRO to 2 

Recursive mode, 
H L L - Output 

Transfer synchronous mode output determination 

Recursive mode, 
H H L - Input 

Transfer synchronous mode input determination 

Non-recursive mode, 
L L L - Output 

Transfer synchronous mode output determination 

Non-recursive mode, 
L H L - Input 

Transfer synchronous mode input determination 

Non-recursive mode, 
L - H 

Input 
Address preset mode determination -

- : This pin name is non-existent in this mode. 

Address-block division correspondence table 

Block No. ADD3 ADD2 ADD1 ADDO 

0 0 0 0 0 

1 0 0 0 1 

2 0 0 1 0 

3 0 0 1 1 

4 0 1 0 0 

5 0 1 0 1 

6 0 1 1 0 

7 0 1 1 1 

8 1 0 0 0 

9 1 0 0 1 

10 1 0 1 0 

11 1 0 1 1 

12 1 1 0 0 

13 1 1 0 1 

14 1 1 1 0 

15 1 1 1 1 

Note) The block number indicates the increasing direction in the order of Write or Read in a line. 
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Function table 2 [Write] 
Mode Operating cycle RM VRO HAO ICO APM AO to 3 Internal address pointer 

1 Initial cycle H - - L - Goes back to 0. 
Recursive 

H After advancing in order from 0 
mode 2 Normal cycle L - - L - to 293759, goes back to 0 to 

repeat the cycle to 293759. 

1 Initial cycle H*' H*' L L*s - v and h are both cleared. 
(v. h) - (0. 0) 

Advances up to the end of v 
2 Normal cycle L L L L*s - line. After that write operation is 

not performed. 

3 First block cycle L H L L*s - Only h is cleared. (v. h) - (v. 0) 

v advances to n line and h is -4 Line address cycle L H nH•2 L*s 
Non-recursive 

L 
cleared. (v, h) - (v + n, 0) 

mode After advancing to the end of h 
5 VCLRO special cycle No. 1 H L L L*s - block, v is cleared. 

(v, h) - (0, h + 1) 

After advancing to the end of h 
5 VCLRO special cycle No. 2 H L nH * 3 L*s - block. v is set to n line. 

( v, h) - (n, h + 1) 

5 VCL.RO special cycle No .. 3 H *' H*' nH* 4 L * s - v is set to n line and h is 
cleared. (v, h) - (n, 0) 

VRO: VCLRO 
HRO: HCLRO 
ICO: INCO 
AO to 3: ADDO to 3 
(v, h), v: Number of the line for Write port upon input of control signal 

h: Number of the block for Write port upon input of control signal 
H: High level latched by CKW 
nH: Number of times of high level latched by CKW is n. 

Note) • This device is arranged in 306 lines, 16 blocks and 60 bits. 
• For Write address counter reset, it is necessary to make at least one input of VCLRO in recur­

sive mode, or VCLRO and HCLRO in non-recursive mode. 
• It is necessary to set low or high in DC manner for pins RM and APM input. 

* 1. It is necessary to enter VCLRO and HCLRO at the same time, or to enter HCLRO prior to the 
frst clock of the block next to the block containing VCLRO. 

*2. nH: Number of times of "H" of INCO prior to HCLRO after the current HCLRO. 
* 3. nH: Number of times of "H" of INCO prior to the first clock of the block next to the h block 

containing VCLRO. 
• 4. It is necessary to enter INCO and HCLRO prior to the first clock of the block next to that 

containing VCLRO. 
• 5. When pin APM is at low level, pin TSM becomes valid, and the Read ports and the Write 

port are in transfer synchronous mode. When pin TSM is at low level, transfer output is provid­
ed (master), and when it is at high level, transfer input is accepted (slave). 
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Function table 3 [Write] 

Mode Operating cycle RM VRO HAO ICO APM AO to 3 Internal address pointer 

Input v is cleared. and preset address 
1 Initial cycle H*' H*' l H•S determ~ ADD is set to h. 

nation (v, h) -+ (0, ADD) 

Advances up to the end of v 
2 Normal cycle l l l H•S - line. After that write operation is 

not performed. 

Input 
Preset address ADD is set to h. 

3 Address preset cycle l H l H•S determi- (v, h) -+ (v, ADD) 
. nation 

Non-recursive, 
line address, block Input v advances to n line, and preset 

address 4 
address preset cycle 

l l H nH• 2 H*s determi- address ADD is set to h. 
preset mode nation (v, h) -+ (v + n, ADD) 

After advancing to the end of h 
5 VCLRO special cycle No. 1 H l l H*s - block. v is cleared. 

( v. h) -+ (0. h + 1) 

After advancing to the end of h 
5 VCLRO special cycle No. 2 H l nH* 3 H*s - block, v is set to n line. 

(v, h) -+ (n, h + 1) 

Input n line is set to v and preset 
5 VCLRO special cycle No. 3 H*' H*' nH*' H•5 deter mi- address ADD is set to h. 

nation (v. h) -+ (n, ADD) 

VRO: VCLRO 
HRO: HCLRO 
ICO: INCO 
AO to 3: ADDO to 3 
(v, h), v: Number of the line for Write port upon input of control signal 

h: Number of the block for Write port upon input of control signal 
H: High level latched by CKW 
nH: Number of times of high level latched by CKW is n. 

Note) •This device is arranged in 306 lines, 16 blocks and 60 bits. 
•For Write address counter· reset, it is necessary to m(lke at least one input of VCLRO in recur­

sive mode, VCLRO and HCLRO in non-recursive mode. 
•It is necessary to set low or high in DC manner for pins RM and APM input. 

* 1. It is necessary to enter VCLRO and HCLRO at the same time, or to enter HCLRO prior to the 
first clock of the block next to the block containing VCLRO. 

* 2. nH: Number of times of "H" of INCO prior to HCLRO after the current HCLRO. 
* 3. nH: Number of times of "H" of INCO prior to the first clock of the block next to the h block 

containing VCLRO. 
* 4. ft is necessary to enter INCO and HCLRO prior to the first clock of the block next to that 

containing VCLRO. 
* 5. In the Function table for address preset mode, the block address is latched with high level 

of HCLRO latched by CKW. 
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Function table 4 [Read] 
Mode Operating cycle 

Recursive 1 Initial cycle 

mode 
2 Normal cycle 

1 Initial cycle 

2 Normal cycle 

3 First block cycle 

Non-recursive 
mode 

4 Line address cycle 

5 VCLR 1 special cycle No. 1 

VR1: 
HR1: 
IC1: 

5 VCLR 1 special cycle No. 2 

5 VCLR 1 special cycle No. 3 

VCLR1 
HCLR1 
INC1 

RM VR1 

H 
H 

L 

H"' 

L 

L 

L L 

H 

H 

H·• 

CXK1206M 

HR1 IC1 Internal address pointer 

Advancing to end of (v, hl to (0, 01 with lag of - - 64 clocks from VCLR1 

- - Circulating between 0 and 293759 

H"' L 
Advancing to end of (v, h), clearing both v and h 
with lag of 64 clocks from HCLR 1. to 10. 01 

L L To end of Iv, hi 

H L 
Advancing to end of Iv, hi to Iv, 01 with lag of 
64 clocks from HCLR 1 

H nH" 2 Advancing to end of Iv, hi to Iv+ n, 01 with lag 
of 64 clocks from HCLR 1 

L L 
Advancing to end of Iv. h + 1 I. clearing v, to 10, 
h + 21 

L nH 03 
Advancing to end of (v, h + 1), setting v, to (n, 
h+ 21 

Advancing to end of Iv, hi, setting v and 
H·• nH 04 clearing h with lag of 64 clocks from HCLR 1, to 

(n, 01 

{v, hl v: Number of the line for Read port upon input of control signal 
h: Number of the block for Read port upon input of control signal 

H: High level latched by CKR1 
nH: Number of times of high level latched by CKR1 is n. 

Note) •This device is configured with 306 lines, 16 blocks and 60 bits. 
•In Read, address preset cannot be done irrespective of pin APM control, but when pin APM 

is at low level, the mode becomes transfer synchronous mode. 
•For Read address counter reset, it is necessary to make at least one input of VCLR 1 and HCLR 1 

in non-recursive mode. 
• It is necessary to set low or high in DC manner for pins RM and APM input. 

* 1. It is necessary to enter VCLR 1 and HCLR 1 simultaneously, or to enter HCLR 1 prior to clock 
55 of the block containing VCLR 1. To enter VCLR 1 before the lapse of 64 clocks from HCLR 1 
is unabled. 

• 2. nH: Number of times of "H" of INC 1 prior to HCLR 1 after the current HCLRO. 
*3. nH: Number of times of "H" of INC1 prior to the clock 55 of the h block after the current 

VCLR 1. 
* 4. It is necessary to enter INC 1 and HC:LR 1 prior to thP. clor.k 55 of the h block containing VCLRO. 

Function table 5 [Read 21 
The same particulars as those in Function table 4 apply also for VCLR2, HCLR2 and INC2. 
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Recursive mode, Write 
1. Initial cycle 2. Normal cycle 

line O/block 1 Write line O/block 2 Write 

CKW 

VCLRO 

DIN0-3 

Transfer description : 
line O/block 0 Write transfer line O/block 1 Write transfer 

D: irrespective of "H". or "L" 

Note) •After Write of up to Line O/block 15, the next 60 bits are automatically written in 
block 0 of the next line. 

•After Write of up to Line 305/block 15, the next 60 bits are automatically written in 
line O/block 0. 

• 1. When pin TSM = "L", output is made through automatic synchronization with CKW from 
the interior of device. 

• 2. Transfer input should be completed within a block Write. In the case of synchronous transfer 
between two chips, processing is made automatically between devices. 
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Recursive mode, Read 
1 . Initial cycle 2. Normal cycle r Line 0/block 0 Read 

CKW 

CKR1 

CXK1206M 

Line O/block 1 Read I Line O/block 2 
Read 

' ' n n 
~ l_..l L__;, 

I *' I 

VCLR1~ I ,,__ ____ , __________ ,,__ _____ .,,_,: ' 

rn ;------ 64 clocks ----1 I---- 64 clocks -

I 
. - - - - - - -------~~-~-----0610 .. 13 

I I ' 

I ., ., II ., r": .. ,---.'I :*' r"1 
TR1 loutput)_;____j\._ ________ ~. '-· ---'------· \...!___j L_!___j l 

I ' .. ' .. 
TR1 (input) , '-----,-------

Transfer description: Urie O/block 0 Read transfer : Line O/block 1 Read transfer 
: Line Oiblock 2 : Line 0/block 0 Read ' Line O/block 1 
1 Read transfer 1 : Read transfer 

Note) • After Read of up to Line 0/block 15, the next 60 bits are automatically read from 
block 0 of the next line. 

• After Read of up to Line 305/block 15, the next 60 bits are automatically read from 
line 0/block 0. 

* 1. When pin TSM = "L", output is made through automatic synchronization with CKW from 
the interior of device. 

• 2. Transfer input should be completed within a block Read. In the case of synchronous trans­
fer between two chips, processing is made automatically between devices. 

*3. If VCLR comes before 55th clock of the block currently Read, the final data of the block 
is retained. If VCLR comes after 56th clock of the block currently Read, data of the next 
block are read, following the current block. and the data of block 0 are output with a lag 
of 64 clocks from VCLR. 
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Recursive mode (in non-recursive mode, VCLR in the figure below corresponds to HCLR) ·. 
New data access mode 

Cycle description r- Line .O/block 0 Writer Lina O/block 1 Write r·· Line O/block 2 Write t Line O/block 3 Write 
I- Line O/block 0 Write 

1 I I H 17 M H 0 I I S H IT II 91 O 1 I J 11 17 91 H 0 t I J 1. I I 't I 

CKW 

.._---------+-----184 clocks ~----------'-----.., 

DOto-is-"-----,__----'------4~----'------+-----~----1~~ 
I ~ . 

TRO (output) 
I 

~~~~-*-~~---,~~~r"l~~-,-~~~~~__,..~~~r:'i~~~-
TRl (output) 

Transfer description 
Write/Read 

1 

Line O/block 0 Write transfer • 1 1 Line O/block 1 Write transfer • 1 Line O/block 2 Write transfer 
I 
I 

Note) • 1. In order to access new data, block Write transfer is conducted after Write of 60 bits, and 
readout is made after Read transfer of that block. A lag of more than 184 clocks is neces­
sary for Read clock from Write clock. 
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Recursive mode (in non-recursive mode, VCLR in the figure below corresponds to HCLR) 

Old data access mode 

OE I : I 

64clocks 1 1 1 ~ 
0610-13 -~ ____ _,_ ____ _, 'Jii 

I I I I 

TRl (Output) '-I -----------«-------'-'----' I I ~ 
I I 

TRO (output) 

Transfer descriP1ion 1 

Write' 

Read 

'--_._ ____ .._ ___ ___,,________ 
Line O/block O Write transfer 1 Line 0/bldck 1 Read transfer 

I I I 
Line O/block O Read transfer I Line O/block 1 Write transfer I 

Note) •When the lag of Read clock from Write clock is more than 65 clocks and less than 183 clocks, 
Write of new data is guaranteed, although it is uncertain whether new data access or old 
data access. 

• In order to access old data, Read transfer of that block should be accomplished before Write 
transfer of new data. A lag of less than 64 clocks is necessary for Read clock from Write clock. 
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Non-recursive mode, Write 
1. Initial cycle (the cycle for Writing from line 0/block 0) 
2. Normal cycle 

Cycle description 

CMW 

VCLRO 

INCO 

r Line O/block 0 Write+ Line O/block 1 Write t Line O/block 2 Write -j 
lo 1 z s 4 " " 91 lo t 1 s " 11 ,. " o t 1 s • er se s. lo 

TR01outpu11 _________ _,__ ____ _,," ____ ,._ __ _,fl~-~~"--~--'n~----'-~ 

TAO (input! _________ .:.._ ____ _,, ____ '-, __ __,n n 
Transfer description : Line O/block O Write transfe~ Line O/block 1 ~W-r-it_a_t-ra-n"';,-,-, -

1 •: Irrespective of "H" or "L" 

*Note) In the case of initial cycle, it is necessary to enter VCLRO and HCLRO simultaneously, or 
to enter HCLRO before the first clock of the block next to that containing VCLRO. 
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Non-recursive mode, Write 
3. First block cycle (the cycle for Writing data from the start of block) 

Cycle description 

CKW 

VCLRO 

HCLRO 

WE 

Line v/ ••:t 1 - block h Write Line v/block 0 Write 

54 55 !16 !11 51 59 0 I 2 3 • 58 59 0 

16 blocks 

I-Line v/block 1 5 Write 

lo 1 2 ,. ,., '' '' 

50 clocks! 

nJUlJ1JlJ1 
I I 

' 
' -(~--------------~--------I>---------~~--------_,,,____ 

I u I I 

01 N0-31-'"--''--''--''-''--''--'"-""''--''--''-l'--''--°'-...JL_JO'-"' 

. ----'-' _ __, " : ,_,\ r,___., : ,..,.., : TROioutputJ~ ~~·-------~· ~ ~ 

rRo (inpu11 *~-----"'--_ .... /\,_ _ ___c_~r\,_ ___ -'-_ __,(~'l___l_ 
Transfer description 1 1

1 Line v/block 15 
: Line v/block h Line v/block 0 Write transfer 1 Write transfer 1 

Write transfer 

11 : irrespective of "H" or "L" 

Note) * 1. After Write of one block (60 bits). Write transfer is conducted in the next block. 
* 2. In non-recursive mode, after Write up to the final block of a line, no further Write is per­

formed. Write transfer of the final block is accomplished during 60 clocks after the com­
pletion of final block Write. 
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Non-recursive mode. Write 
4. Line address cycle (for address control in line direction) 

Cycle description 

~w ~~~1 
- block h Write -1- Line v/block 0 Writet Write '....t-

t4 1111 .. " .. " lo I I I . IJ' II " 0 t I II ·If lo t 

Line v+n/ •' :t i block 0 Write Line v-n/block 0 Write 
I I 17 M ff I I I ff M P 

CKW 

DIN0-3 

TRO (output) __________ _ 

I 

TRO linputl 
Transfer description 

1 Line v I block h 
1 Write transfer 

1 Line v/block O 
1 Write transfgr Line v/block 1 

Write transfer 

Line v+ n/ 
block O Write transfer 

Note) * 1. n is the number of times of INCO. 
* 2. Latch ofthis HCLRO covers the range from the last HCLRO up to INCO entered at the same 

time as this HCLRO. Line address recursively circulates from the current address. depend­
ing upon the number of times of INCO. 
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Non-recursive mode, Write 
5. VCLRO special cycle No. 1 and No. 2 

VCLRO special cycle No. 2 -------~ 

Cycle description e v/ Line O/ 
block h-2 Write block h+3 Write+block h+4 Write 

~ 
VCLRO special cycle No. 1 

ock h Write t block h-1 Write 
I 51 51 0 I I S 5f 51 51 

Line 0/ :tLine n/ Line n/ 

0 1 I I 57 51 M 0 I I S 57 51 :t9 Jo I I SI H 0 

CKW 

I 

~n*' VCLRO ~ ~.,__...:.., ____ _,,. ___ ...:.,___, 

I 

INCO -·~: ___ _,, __ ...:.._ ________ ,;_ __ ••fL_f: Jil____.,.,_ __ _;_ ___ ~,__!...., 
I 
I 

HCLAO 

TRO (input! 

Transfer description u'ne v/block h Write transf~r Lin~ O/block h + 2 Write tran~er : 

Line' O/block h + 1 Write transfer Line n/block h + 3 Write transfer 

Note) "1 . VCLRO having entered after the 1st clock in the written block resets the line address, and 
is latched at the end of the block. 

"2. When VCLRO enters after the 1st clock in the written block, followed by INCO, the line 
address is reset, and line address in the number equal to the number of times of INCO hav­
ing entered block 1 Write are incremented, latching the line address at the beginning of 
the next block. 

When VCLRO and INCO are simultaneously entered, only address reset becomes valid. 
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Non-recursive mode, Write 
6. VCLRO special cycle No. 3 

Cycle description I- Line v/block h Wr.ite-J 

10111 1111atlot11 

· I-Linen/block 0 Write tLine n/block 1 Write-l 

11 H 11 lo t 1 1 11 H tt o 1 1 -1 " M 11 I 
CkW __J 

VCLl'tO 

DIN0-3 

TAo 1ou1put1-'-----'/\'----=----'rl ... ______ _,,_ ___ .;_ __ _,/\'---'------

' 
TAO (input!--'----'" : r1 /\,_ _ _,_ ___ _ 

I 1 I Line n/block 1 
Transfer description Lin~ v/block h Write transfer, Li~e n/block 0 Write transle~ Write transfer 

*Note) When VCLRO enters after the 1st clock in the written block, followed by INCO n times, and 
then by HCLRO, the line address is reset, and incremented in the number equal to the number 
of times of INCO. Latch of the line address and reset of the block address are carried out. 
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Non-recursive address. preset mode. Write 
1. Initial cycle 2. Normal cycle 

CKW ~ 

Line 0/block P Write Line O/block P-2 Writenhn 

1 z J .. ! :07 "' " 0 ' 

,Jl!1J 
Cycle description 

VCLRO 

INC 0 

MCLR 0 

ADO 0-3 l/0m0/@0RIOOVOW!oQo!!Ol!llOVIU\'ll!!l/l/!lllll!!lll/lll!/!I mm;111m11111(1111111111111/!l!l!/),l/I/! I I !111/~ ! I j I;, 
I I I I 

I : I : 
I I I I 

I 1 I 

OJN 0-3 ~~~~~~~~'-.-'·~-~-~-~~~~~ 
II: irrespective of "H" or "L" 

*Note) The block address is latched by HCLRO in the case of address preset mode. 

Non-recursive address preset mode, Write 
3. Address preset cycle 
4. Line address and block address preset cycle 
5. VCLRO special cycles Nos. 1, 2 and 3 

For these cycles, refer to non-recursive mode considering the difference from non-recursive 
mode lying in that the block address is latched by HCLRO. 
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Non-recursive mode, Read 
1. Initial cycle (the cycle Reading data from line O/block 01 
2. Normal cycle 

Cycle description Line v/block h Read -----1- Line O/block O Read+ Line O/block 1 Read -j 
-~~N"~•Mttw» •»• , 1 s tt»»~• 1 s tt»•I 

CICR1 

VCUlt 

64 clocks 
HCLR1 

TRO loutput1------'----__,fl1... _ __:_ __ _,fl._ _ _,_ __ _,/l'--~-----
TRO (input) _____ _,_ ___ __Jn n r 

Transfer description 
Line O/block 1 Read transfer 

~~~0-~~: ~~~2-~~ 

Note) * 1. When VCLR 1 and HCLR 1 are simultaneously entered, or HCLR 1 is entered before clock 
55 of the block containing VCLR 1, the data of line O/block 0 are output with a lag of 64 
clocks from HCLR 1. 

* 2. If HCLR enters before clock 55 of the block currently Read, the final data of the block is 
retained. If HCLR enters after clock 56 of the block currently Read, the next block data 
are read, following the current block, and the data of block 0 are output with a lag of 64 
clocks from HCLR. 
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Non-recursive mode, Read 
3. First block cycle 

16 blocks ----------< 
1 Line v/ Line v/block Line v/ Line v/ 

Cycle description .~ block h Read °7h + 1 Readt block O Read ~ I- block 15 Read 

CXK1206M 

I ,, '' ,. ,,. '' '' 10 "' 59 o , 1 , ~ '' o , 2 , ' ' '' lo • :r l '' '' o , l s 

,,., ~JUlJlJlJ1JtfLJ1JlJ1JlJ1J\JlJ1IUlIUlJMJUUU~'Lfl.JlJUUl_ 
I I I I \ 

I I 

I 

I 
1NC1 _.;__ _____ _;_I _;_l_~ _ ___:. ____ _,, __ c___ ____ ,,__.....:_ ____ _,,_ __ ;-------

i---1 64 clocks -; 
HCLR1 

--'-------
I I L;..._.,,_ _ ___:. ____ _,, __ c___ ____ ,,___.....!. ____ _,,_ __ :__ ____ _ 
I I 

OEl _c___ _____ --'---'--·~--'----------'-----·,_ _ _,_ ____ ...,.... _______ _ 

TAO loutput)~-------'--1 

I 

Line v I block 1 Read transfer 

Line v I block 0 Read transfer 

Note) * 1. If HCLR enters before clock 55 of the block currently Read, the final data of the block is 
retained. If HCLR enters after clock 56 of the block currently Read, the next block data 
are read, following the current block, and the data of block 0 are output with a lag of 64 
clocks from HCLR. 

* 2. In non-recursive mode, after Reading up to the final block of the line, the final data output 
is retained. 
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Non-recursive mode, Read 
4. Line address cycle 

Line v/block 2 
Cycle description - Line v/block h Read i Line v/block O Read :t Line v/block 1 Read+ Read :t 

14 15 M 111 91 SI 0 I I I 11 H H 0 I I S ST 91 S• lo I 9 SI 0 

CKA1 

I 

I 
VCUtt I 

I 
I t I J • 

INCi~ ... --

r11~_64_c_io_c_k~•,__-'-----~~---'"-----+-'r;i1 •• 
1 

HCLR1 __J : \ f : \ 
64 clocks 

I I 
Oft I I 

I I 

TRl (output!--'"---' 

CXK1206M 

Linev+n/•1 
block 0 Read 

Ill 515e 

rR1 tinputt ----~r 
Transfer description : Line v/block 

1 0 Read transfer 
: Line v/block 
1 1 Read transfer 

: Line v/block 
1 2 Read transfer 

Line v + n/block 
0 Read transfer 

1 Line v + n/block 
I 1 Read transfer 

Note) * 1. n is the number of times of INC 1. 
* 2. Latch by this HCLR 1 covers the range from the clock next to the last HCLR 1 up to INC 1 

having entered simultaneously with this HCLR 1. The line address recursively circulates 
from the current address, depending upon the number of times of INC 1. 
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Non-recursive mode, Read 
5. VCLR 1 special cycle Nos. 1 and 2 

Cycle description 1------- VCLR1 special cycle No. 1 
Line v/block VCLRl special .cycle No. 2 Line v/block 

CKRt 

VCLA1 

INC1 

th+ 1 Read --i----Line O/block h + 2 Read ~ ~1~83 0~~1~ck th+ 4 Read 
,_ti :II til OZS554555557,.090fl 9"012 ,.Ful 

Line vi 
block h Read 

-'----...... ---~--.............. --:---··~ I '-------"----..,,...----,----i----;--

HCLR1 ~---_, __ J_ __ __,,___-7-----r--------;-----<~--~--_,,--,... 

Read transfer Line O/block h+J Read transfer : Line n/block h + 4: 
1 Read transfer 1 

Note) * 1 . VCLR 1 having entered before clock 56 in one block which has been read resets the line 
address and is latched at clock 57 of the block. In the next block, Read transfer of line 
O/block h + 2 is carried out. 

* 2 When VCLR 1 enters before clock 56 in one block which has been read, followed by INC 1, 
the line address is reset, and the line address is incremented in the number equal to the 
number of times of INC1 having entered before clock 56 in the block which has been read. 
The line address is latched at clock 57 of the block. When VCLR1 and INC1 enter simul­
taneously, the address reset becomes valid. 
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Non-recursive mode, Read 
6. VCLR 1 special cycle No. 3 

CXK1206M 

Cycle description ~ Line v/block h Read I 
lo I I I 91 H " 0 

line v/block h+1 Read ~Linen/block O Retd-j-- Linen/block 1 Read-j 
1 1 11 11 H 14 11 N 11 SI '! 11 lo t I I " • • lo ' 1 1 n N tt J 

CKRt 

VCLR1 

r.Ar-i 
INC1 -'-----f>ll----'---f LJ, \+)I\ tr 

1--- 64 clocks --1 

HCLRt--''------f>n---...:...----1~ I 

I 

aOto-tl ~"'--''--"-''__, 
I 
I 

TR1 (outputli-'-1-----' 

TR1 !input)....:-----' 
1 Line v/block I line v/block I line n/block 1 line n/block 

, 

Transfer description I h 1 R d 1 I h + 2 Read transfer 
1 + ea trans er! 1 I O Read transfer 

I 
: 1 Read transfer 

I I 

" 

: line n/block 2 Read transfer 
I 
I 

*Note) When VCLR1 enters in one block, followed by INC1 n times, and then followed by HCLR1 
before clock 56 of the block, the line address is incremented in the number equal to the num­
ber of times of INC 1 after reset, and line address latch and block address reset are carried 
out at the next clock. 
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Example of Application 1 Delay line, field memory in case of recursive mode 

Write 

Read 

VCl..RO 

VCl.R1 

Field O Write 

Block 

Lc1ock 

Field 1 Write Field 2 Write • I 

Continuous input of CKWO, CKR1, OE1 ="L" 

Field 2 Read • Field 2 Read • 

Note) •If the cycle time is equal between CKW and CKRl, this is possible also in the case 
of asynchronization. 

•If the cycle time differs between CKW and CKRl. Read overtaking may occur. Refer to 
Example of Application 2. 

•In non-recursive mode, it is necessary to advance the line for each line through 
combination of INC and HCLR input. 

* When using 306 lines/ 16 blocks/60 bits, continuous Read is possible by only entering 
CKRl and CKW without entering VCLRl. 

- 263 -



SONY CXK1206M 

Example of Application 2 . Field double scan conversion in case of recursive mode 

Block 

Lciock 

Solid line: serial Write 
Dotted line: serial Read 

VCLR 0 

VCLR I 

I 
I 

( 

I 
I 

I 

Field 0 Write 

I I 
I I 
1/ 
v 

I 

I 
I 

Field 1 Write 

I 
I I 
I I 
I/ 

I 
I 

I 

I 
Field 0 Read/ 
Field 2 Write 

Field 1 Read I 
Field 3 Write 

Note) Continuous input of CKWO and CKR1. WE,;, "L", OE1 = "L" 

Description of circled drawing 

• Read overtaking 

About m,... " conwrt9d 
Block Into Writ• blockl L lllM clocks in tem'll of Cl(WI 

Clock 

Old d1t.1 
ANd ownlking RHd 

'i /1 
I I 

I I 
I I 

I I 
I I 

I 

In order to Read data of written block in the case of field double scan conversion, the phase 
lag of Read as compared with write must be about three as converted into Write blocks ( 1 84 clocks 

in terms of CKW). 
• When using two chips in 8-bit digitalized signal configuration, independent operation of the two 

chips may cause Read overtaking between the two chips. In order to synchronize Read overtaking 
between the two ch':1s, use the transfer synchronous mode using one as the master chip, and the 
other as the slavr .:hip. 
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Example of Application 3 
Write of 1 /2-compressed data in memory, non-recursive mode, address preset mode: 

306 lines 

2H 

4H 

6H 

260H 

262H 

~ 
2 4 6 

2 4 6 

2 4 6 

2 4 6 

2 4 6 

2 4 6 

~ 

---------9 --------- 455 bits 60 bits 

8 ..... 910 

8 ..... ~IO 
8 ..... 910 

8 ..... 910 B 
: ... 
8 ..... 910 

8 ..... 910 

c D 

Figure Memory interior 
Block 

L Clock 

TV Dal a 

~ 1-'""•1-'"":1 

~-------~ 
VCLR 0 

INC 0 

HCLR 0 

lADD l 

WE 

CKW 

Input 

V: Valid address 
I'll: Irrespective of "H" or "L" 

Enlarged view 

·Note) Use of the address preset mode permits Write to B, C and D areas. Write to area C is also 
possible by operating !NCO in non-recursive mode. 
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3-port VRAM Application Example 
1. NR+TBC 

Input ----iM 1-K 

2. NR +double-speed 

1-K 

3. Monitor and Printer Concurrent Drive 

ft 
Input ----~IN 

4hc 
OUT 11-------i~ Output 

CXK1206M 
OUT 2 

4fsc' 

Sise IN OUT 1 .._ ______ Output 

CXK 1206M 
OUT 2 

41sc 

OUT 1...----.. To Monitor 

CXK 1206M 
OUT 2 ,__ ___ ...,.,. To Printer 

fZ 

- 266 
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Application Circuit (1) 
Using recursive mode: The following diagram shows a circuit with: 

1 ) 1 field delay 
2) 1 frame delay 

( 1 ) 1 field delay: 

CKW CKRl 

4 -----------1 w CXK 1206M 

DINO to 3 

VCLRO VCLRl 

fv IWI -------

tv!RJ --------------..J 

4 fsc © 

fv I RI 

fv !WI 

65 cloc tc 

- 267 -

r -H ( recursivt mode I 

WE" -l I input 1noblt I 

on -.l I our put enoble I 

OU -H I high Impedance I 

4 
Rl ..---...,....-..--

0010 to 13 

Advancing Iv( RI by 
65 clocks from fv!W) 
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VRAM peripheral connection with 1 field delay 

4 lie 

G 
0013 

ffi 

lvlRI 

INCi 

14CLR1 

W£ 

G lvlWI VCLRO 

INCO 

14CLRO 

4hc CKW 

NC 

Vee 
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Application Circuit (2) 1 frame delay 

J. J.. 
j--,- DIN0-3 DIS10-u 

CXK 1206M 
tAl .. '" 

. 
"'CL•O vc1.•• 

l l 
;-f ~. 

J.. J.. 
'----- ~3 00"10-1:1 

CXK 1206M 
<Bl 

,,, .. Oii Oi"'tti"1 

VCL•O V(lllll 

l l 

C5c•ec• t I 

: : : : : 
I ' I . 1 I I 

~~~\Jl.J.I_ I I I 

~i~!~ 
I I I I 

fvfFU 

I : I 

hCWJ ---~--~ : ~-----
~,..._ __ .....__ 

I o r 

WE111 ---..---<~~1------
WflAJ 

i ! I 
OEilAI ___ .,.._ __ ~ I ~ 

~ ~ !.___~-.--O'Ei t BI---..-----~ i ~r-

Note) 1. Do not turn off CKW for transfer control between DRAM and 1/0 port. 
2. Do not turn off CKR 1 for refreshing. 
3. Switchover A chip and B chip with WE and OE1. 

-269-



SONY 

Application Circuit (3) 
The following is a circuit achieving "1 field delay" using non-recursive mode. 

clock ~he 

4 

DINO to 3 

VCLR 0 

HCLR 0 

INC 0 

Clock 
1411cl 

VCLR I 

HCLRI 

INC I 

VCLR 0 

HCLR 0 

INC 0 

I 
r' 

CKW 

RM 

Vee-. sv 
CKRI 

v .. --. ov 
4 

0010 to 13 

C") CXK 1206M 

- VCLR I HCLR 2 

- HCLR I INC 2 

Wf OEi Off 
'Ir INC I 

APM 

: IH 1910 clock I .,i : 
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Package Outline Unit: mm 

38pin SOP (Plastic) 

2.9 MAX 

1-1-1 

0.05MIN 
.... 
0 

0 0 ... 
"' '° ..... 

........... 

N 
d 

0.15±0.05 ... 
N ....; 

~11orn111111mooooood SONY AME SOP-38P-L02 
El AJ NAME XSOP038-P-OOOO-A 
JEDEC CODE 

0.5 8 MAX 

View"A" 

...:. 271-

CXK1206M 



SON"Y; 

Aperture Compensation for TV 

Description 
The CXAl 3875 is a bipolar IC for aperture 

compensation designed to improve TV picture qual­
ity. 

Features 
•Aperture compensation using built-in delay line. 
•Luminance signal coring function. 
• VM (velocity modulation) signal output. 
•Tracking delay for luminance signal output, VM 

output and Chroma signal output. 
•Chroma signal image interval gain control (exclud· 

ing burst signal interval). 

Applications 
Improvement of picture quality for TV, monitor, 

etc. 

Block Diagram 

YIN YI Y2 

CXA1387S.i 

30pin SDIP (Plastic) 

Structure 
Bipolar silicon monolithic IC 

Y3 Y1 IN Y2 IN Y3 IN Vee 

SET P NRI NR2 C IN NRON C GNO COUT FO 

-272-
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Pin Configuration 

w 
v 
::; 
"' 

"' <[ 

iii 
I­

"' v " -' "' CD Z 
:i: 

1-
:0 
0 ,.. 

z 
0 

"' z 

Absolute Maximum Ratings(Ta = 25°C) 
•Supply voltage Vee 
•Operating temperature Tapr 

•Storage temperature Tstg 

•Allowable power dissipation P0 

•Voltage impressed to pin 

Operating Conditions 
•Supply voltage 

"' "' z 

;:: 

0 
z 
"' v 

12 
-20to+75 
-65 to +150 

1.35 

z 
0 
2 
> 

.. 
1-
w 
<II 

-0.3 to Vee+0.3 

8.5 to 9.5 

- 273-
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"' ,.. "' ,.. 

"' 0 w z 
"' "' 

v 
·c 
·c 
w 
v 

v 

1-
:0 
0 
u 

0 ... 

"' ,.. 

u 
0 ... 

... 
w 

"' 

1-
:0 
0 
2 
> 
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Pin Description 

Pin 
No. 

2 

3 

4 

Symbol 

BIAS 

CST 

HBLK 

NRl 

Pin 
Voltage 

5V 

71-2.78V 

_/ '-.ov 

Equivalent circuit 

~Vee 

~ i;10,lK) 
147 

B I A S 1 ,__...____._'",,,__, 

-+--Vee 
+ 64K 

CST 2 >--+-'W>r---.-~ 

-t: 32K r 
7fr ;r;. 

~ i-:-_VeeJ HBLK1::n 

86K 

~ ~7Ve~j NRll/vTI 

CXA1387S 

Description 

Bias pin used inside the IC. 
Connect capacitor between this and GND. 

Connect to GND. 

H Blanking pulse input pin. 
Provides the timing for gain control when 
CNR is ON through this HBLK pulse. 

:JL 5V 
1, 9V 
ov 

Connect 5.6k0±1% resistance to Vee and 
4700pF±5% capacitor to GND. 

~-·~---+-----+-------------+-------------------; 

5 NRON 

6 CIN 3V 

r.\ i-:--Vee J NRON1::n 
-+--Vee 

-274-

Chroma signal gain control ON/OFF swit· 
chover pin. 
At L : Gain control OFF 
At H : Gain control ON 

Chroma signal input pin. 
Chroma signal input dynamic range within 
500mVp-p. 
When low-frequency Y signal included, within 
2Vp-p. (Max.) 
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Pin Symbol Pin 
No. Voltage 

7 NR2 2 to 7v• 

8 CGND 

9 SET P 

10 REG SV 

11 GND 

12 COUT 4.4V 

13 FO 2 to 4V• 

Equivalent circuit 

tr 7 
NR2 

15K 

200,. 

REG 10 

- 275 -
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Description 

Gain control voltage when CNR SW is ON. 
7V (Typ.) at OdB. 
2V at less than -26dB. 

GND pin. 

Control pin that determines the timing of 
periods where gain control is applied and 
where it is not when chroma signal gain con-
trol is ON. When this pin's voltage is set to 2. 
87V, gain control is not applied for approx. 
The 10 µsec period from the rising edge of 
HBLK pulse (Pin 3 input). The input of the 
burst signal period in the period where gain 
control is not applied enables color control. 

Built-in constant voltage supply output pin. 
Connect capacitor between this and GND. 

GND pin. 

Chroma signal output pin. 

Delay control pin of built-in delay line. 
Controls Y, VM, and C signal at the same 
time. Raising control voltage .reduces delay. 
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Pin 
No. 

14 

15 

16 

17 

18 

19 

20 

Symbol 

FOC 

YMOUT 

IREF 

Y3 

Y31N 

Vee 

Y2 

Pin 
Voltage 

2 to 4V• 

6.7V 

3.65V 

3.7V 

9.ov· 

3.65V 

Y3 

Y2 

Equivalent circuit 

+.IT 
K 

OK 

v~ 

I SK 

+IT 
K 

OK 

- 276-
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Description 

Delay control pin of built-in delay line. 
Controls only C signal independently. Delay 
of Y and VM signal does not change. Control 
characteristics is the same as FO. 

Y signal output pin for VM control. 

External resistance pin for internal reference 
current. Connect 6.8k0±1% resistance 
between this pin and REG (Pin 10). Also, 
connect to GND with capacitor. See Applica-
tion Circuit (P.18). 

Output pin for Y signal passed through 2 
delay lines. Attenuated by -24.5d8 compar-
ed with input. 

Input pin of signal for aperture control. Pin 17 
.signal (Y3) is coupled through a capacitor 
and input. 

Supply pin. 

Output pin of Y signal passed through one 
delay line. Attenuated by -24.5d8 compared 
with input. 
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Pin 
No. 

21 

22 

23 

24 

25 

27 

Symbol 

Y21N 

YMON 

Yl 

YllN 

SHP 

WGT 

Pin 
Voltage 

3.7V 

2.3V 

3.65V 

3.7V 

3 to sv· 

0 to 6V• 

WGT 

Equivalent circuit 

CXA1387S 

Description 

Input pin of signal for aperture control. Pin 20 
signal (Y2) is coupled through a capacitor 

15 , and input. 

Voe 

I 5K 

Vt< 

60K 

VM output switchover control pin. 
At L : VM signal (Y signal) output. 
At H : No output (DC). 

Attenuates input Y signal by -24.5dB before 
output. 

Input pin of signal for aperture control. Pin 23 
signal (Yl) is coupled through capacitor and 
input. 

Controls preshoot and overshoot magnitude 
of Y output signa I. 
At 3V : Sharpness flat 
I 

At 5V : Sharpness maximum. 

Controls the ratio of preshoot and overshoot 
of Y output signal. 
At OV : Only preshoot 
At 3V : Pres hoot : Overshoot= 1 : 1 
At 5V : Only overshoot. 
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Pin 
No. 

26 

Symbol 

YOUT 

Pin 
Voltage 

5.0V 

28 YIN 5V 

29 COREON 2.3V 

30 SLICE 1 to 6.sv· 

Equivalent circuit 

-278-

CXAl387S. 

Description 

Y signal output pin. 

Y signal input pin. Input dynamic range at 
2Vp-p (Max.) 

Y signal coring ON/OFF switchover pin. 
At L : Coring OFF 
At H : Coring ON 

Core level control pin when coring is ON. 
When voltage is set to 6.5V, controls -3dB 
(Typ.) at 4.5MHz. 

* : External applied voltage 
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Electrical Characteristics (Ta =25'C, V cc= 9.0V, See Electrical Characteristics Test Circuit, P.11) 

No. Item 

Consumption 
current 

Constant 

Symbol Bias condition 

voltage VREGI 

output Pl3, Pl4)3v 
1--+-----+-----< P2S, P27 

Constat Pl 9 ...... gy 

4 

voltage 

output 
supply 
voltage 
characteris 

tics 

Chroma 
level 

dV 

CG 

s Y output 
level 

YG 
Pl3,Pl4 ) 3V 
P2S, P27 

1--+-----+---1 Pl 9······9V 

6 

Y signal 
frequency 
characteris 
tics. 

VM output 
level 

8 Y coring 

9 
Maximum 
delay time 

10 Minimum 
delay time 

11 ~~~ure 

12 Maximum 
preshoot 

Yf 

VMG 

P22······GND 
P29 00 •• 00 GND 

Pl3,Pl4 ) 3v 
P2S, P27 

COR P22······3V 

AP! 

PRmax 

P29· 00 ···3V 
Pl9 00 ····9V 

p13 ...... 2v 

Pl4,P2S) 3V 
P27 
P22· 00 ···GND 
P29···· 00 GND 
Pl9 00 ····9V 

Pl3 00 ····4V 
Pl4,P2S) 3V 
P27 
P22······GND 
P29 00 ····GND 
Pl9······9V 

Pl3, Pl4) 3v 
P27 
P2S·· 00 ··SV 
P22 00 •• 00 GND 
P29 0000 ··GND 
Pl9···· 00 9V 

Pl3, Pl4 00 ·3V 
P27······0V 
P2S· .. ···SV 
P22 00 ····GND 
P29·· 0000 GND 
Pl9·· 00 ··9V 

Pl3, Pl4···3V 
p27 ...... 5v 
P2S·· 00 ··SV 
P22······GND 
P29······GND 
Pl9·· 00 ··9V 

Switch 
set ON 

SI 

S6 

Input point and 
input signal 

3.S8MHz ) 
SOOmVp-p 
Sine wave at 
Pin 36. 

!MHz ) 
2.0Vp-p 
Sine wave at 
Pin S8. 

SMHz ) 
2.0Vp-p 
Sine wave at 
Pin SS. 

!MHz ) 
2.0Vp-p 
Sine wave at 
Pin SS. 

4.SMHz ) 
400mVp-p 
Sme wave at 
Pin SS. 

lMH) 
2Vp-p 
Sine wave at 
Pin S8. 

S3, S4, ~~i ~~ 
SS P48 Y3 

Test 
point 

Pl9 

PIO 

Pl2 

P26 

PlS 

Test contents 
Standard value 

Output voltage fluctuation at REG 
(Pin 10) when 9.SV or 8.SV is 
applied to Vee (Pin 19). 
Ref. voltage at 9.0V) 

Gain tested. 

Signal output from Y2 (Pin 20) is 
input to Y2 IN and the gam from Y 
out (Pin 26) output IS tested. 

Ga 1n difference between f = 1 MHz 
and F=8MHz. 
(Sharpness center) 

Gam tested. 

Output gain difference when the 

Min. Typ. 

20 30 

I 

7.70 I 8.00 

-10 0 

-3.0 -1.S 

-2.0 -0.S 

I 
-6.0 -3.0 

-2.0 -1.0 

Max. Unit 

40 mA 

8.30 v 

10 mV 

0.0 dB 

1.0 dB 

0.0 dB 

0.0 dB 

P23 voltageatPin30isvariedfromlV -10.0 -6.0 -2.0 dB 
to 6.SV. 

P20 

P26 

Output delay time in relation to the 
input. 
Difference in delay time 

220 270 ns 

Input 
PSS 

c=-- N; 0 1---+--+---+--i 

-=-"! """7 
;.!.. 

Output 
P20 :9"=-°'\'C AC 0 

100mVpp 

15.75kHz 
duty so•1. 

430 

9QO 

9SO 

120 160 ns 

S30 630 mV 

1000 1100 mV 

1100 1200 mV 

-279-
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No. Item Symbol Bias condition 

VM switch 
14 threshold VvM 

level 

Coring switch 
15 threshold v COR 

level 

CNR switch 
16 threshold Ve•• 

level 

17 CNR ON time 

Pl3, Pl4} 3V 
P25, P27 

t---+-----t---; P22,P29···GND 
Pl9, P34···9V 
P9······2.78V 

18 CNR offset CNOS 

Pl3, Pl4} 3V 
P25, P27 
Pl9,P34···9V 
P5······3V 
p7 ...... 2v 

Switch 
set ON 

Sl 

Input point and 
input signal 

P3 

ovltIM 
f•15.751<Hz 

P36 
3.58MHz 
500mVp-p 

Test 
point 

P4 

Pl2 

-280-

Test contents 
Standard value 

Threshold level when VM is 
ON/OFF. . 

At L: VM ON 
At H: VM OFF 

Threshold level when coring is 
ON/OFF. 

AT L: Coring OFF 
AT H: Coring ON 

Threshold level when CNR is 
ON/OFF. 

At L: CNR OFF 
At H: CNR ON 

Input signal 
- 5;uec 

p~~3V 
' ! t:: 15.7~kHz 

Output waveforms i 
P4~ 
~ • t time is tested. 

II Time here is when CNR is ON 
and when gain control of the 
chroma signal is not applied. 

Input signal 5>'* 
P3 ,....., -i.....r.:: .. 3v 

H.~ L__J L 
' ' ov !'' 15.751cHz 

I 
Output waveforms ! 

Pl2 i ! 
c.~ 

··rv 
•Test electric potential gradient V. 

II Offset voltage when gain con­
trol is applied in the chroma 
signal and when it is not wlth 
CNR ON. 

Gain between input and output is 
tested. 

CXA13!17S 

Min. Typ. Max. Unit 

2.0 2.2 2.4 v 

2.0 2.2 2.4 v 

1.5 2.0 2.5 v 

9.7 10.0 10.3 )IS 

0 150 600 mV 

-26 dB 



Electrical Characteristics Test Circuit 

+ 

0 ,., 
a_ 

c;l.~ 

a. 

Operation 
1. Y coring 

z ~ 0 .., >-
ll'. 
0 
v 

"' ,_ _J 

Cf) CD 
v I 

2 

N ,., 
a. a. 

2~~p~~Jv 

,_ ,_ a. 

"' :;) I 
~ 0 ,,, 

>-

z 
a: 0 ~ Q: 
z z v 

" " "' ,., a. a. 
a. 

"" "' a_ 

28 

YIN 

30 
SLICE 

CXA1387S 

"' ., 
19 '° 

~ ;:: z z N ~ z ,., "-
0 >- >- .., 

;: :!: N > ,., Q: 

> >- >-

CXAt387S ,_ 
0 a. ,_ v :;) 

N z 0 :;) 0 

"' 
,_ "' 0 Q: .., .., z 0 0 :!: 

z v Cf) Q: "' v "- "- > 

~ "' Q: '2 

... Ol "' a. a. 0.: 

23 l' I 

DELAY 

As shown in the above diagram, Y signal is passed through HPF, amplitude limitation is performed and 
the result substracted from the original signal to execute Y signal coring. 

Y input signal .....J~ 

J ___ --
, l 

r------
Amp11tude limitation performed through LMT. 

- 281 -
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Cut off frequency of the HPF (high pass filter) used for coring stands at approx. 1 MHz (Typ.). The 
amplitude limiting range of the limiter stands within 0 to 400mV (Typ.). Control is performed through Pin 
30 (SLICE). 
•Raising the voltage of Pin 30 (SLICE) raises the limiter level and coring effect is more amply expressed. 
•Coring is controlled through Pin 29. At L level, coring is OFF and at H, it is ON. At this threshold level, 

this pin is biased. 

2. Aperture control 
Y signal is attenuated by approx. -24.5dB passing through the coring (process) circuit to be output from 
Pin 23 as Yl output. Yl output passes through one built·in delay line to be output as Y2 output from Pin 
20. Then Y2 output passes through still another delay line to be output as Y3 output from Pin 17. (See 
Block Diagram, P.4) 
These three outputs (Yl, Y2, and Y3) are input to Pins 24 (YllN), 21 (Y21N), and Pin 18 (Y31N) through 
capacity coupling to start aperture control process. 

Y1 IN 
24 

+ 
Y2 IN 0--- + Y OUT 

21 + 26 

G/C; Gain control 

Y3 IN 
19 

Aperture control process 
(Waiting sharpness) 

Aperture control process controls preshoot/overshoot ratio through WGT pin (Pin 27) and sharpness level 
through SHP pin (Pin 25) respectively. This control process is indicated on the above diagram. 
The basic principle of delay line aperture control is shown on the below diagram. 

Y1 IN 

Y2 IN 

Y3 IN 

YOUT 

3. Chroma signal gain control 

~ 
___u----:i__' ' 

' 
: : r--Hl 

-+-H ::~ 
ii: : : : 
I 1 I I I I 

: : : : : : 
' 

' 
' '' : ':: : : : 

' 

' 

When CNR is ON, chroma signal gain control in executed at a timing other than that of burst signal. As 
a result, chroma signal is restrained and pales. In signals with numerous noise components, this gain 
control pales color to reduce conspicuous color noise and evenly distribute CNR (chroma noise reduction) 
effects. 
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(1) Timing 
When CNR is ON, gain control is executed in the image section only (With the exception of burst section). 
The timing is, therefore, formed by using H, BLK pulse input from Pin 3. 
Simultaneously with the input of H. BLK pulse Tr. Ql turns OFF and Pin 4 (NRl) voltage rises. Tr. Ql turns 
ON again when H. BLK pulse turns to L level and Pin 4 voltage reaches the voltage set at Pin 9 (SET·P). 
Gain control timing pulse is emitted during the period when H. BLK pulse is input (When it turns to H level) 
until Pin 4 voltage reaches the voltage set at Pin 9. During this period gain control is not performed. 

OSK 
sci_ 

I . 
. I 

IC 
H BLK 

I . 

~ 
.._--A-4-"~"-' _ ___,Comparator 

·=·I Tr, a I 

(2) Gain control 

9 SET-P 

VSET 

Gain control 
timing 

4 pin 

• i OV 

I . 
Gain control j I 
timing II 
pulse _J L__ 

When CNR is ON, gain control is performed according to the timing set in (1 ). The amount of gain control 
is set at Pin 7 (NR2). 
Control range stands within OdB to -26dB. (See Pin Description, P.5 -) 

5 NR ON/OFF 

Chroma signal I 1----<>--~ 
-. CIN 

ATT 

DEL AV 

500mVpp 

NR2 Gam control timing 

4. VM output 

Chroma signal input~ 

Chroma signal output_ _ _nr-i-i1-i_ 
(When CNR is ON) ~ 

'-,--'·~---~ 

' Gain control performed 
Gain control (0 to -26d8) 
not performed 

CXAl 387S features a VM (velocity modulation) signal output. (Pin 15) 
Basically, it is similar to Y input. Since Y output is contour accentuated by means of the built-in delay line. 
VM output has the same delay time as Y output. Changing the delay time of Y output delay (that is, 
changing Y output peak frequency). means simultaneously changing VM output delay time. This goes the 
same with C output, except that C output, can be canged independently. 
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Notes on Operation 
Consider the following points during usage. 

1. Oscillation 
Output stage (YOUT, VMOUT, and COUT) in this IC is an emitter follower. When loads concerned with 
capacity are involved oscillation may occur. Use a buffer. Connect a by-pass capacitor to each of pins, FO 
(Pin 13) and FOC (Pin 14), that control the delay time of the built-in delay line. 

2. Offset of chroma signal when CNR is ON 
There is an offset between where image signals are gain controlled and burst signal not gain controlled. 
(See Fig. below.) 

Offset~~ 
'-y--'~~~~~~ 

Gain control not performed Gain control performed 

( This offset is specified in Item, No.18, Electrical) 
Characteristics. 

When the changing offset applies to the image chroma signal, the TV screen is adversely affected. Adjust 
Pin 9 (SET. P) voltage, controlling Pin 9 voltage so that it does not apply to the image. 

<Good example> <Bad example> 

3. Input signal dynamic range 
i) The max. input dynamic range of Y signal stands at 2Vp-p. This is the value from Sync to White peak. 

When the input signal exceeds 2Vp-p, it may be clipped and distorted. 
ii) The max. input dynamic range in the chroma signal stands at 500mVp-p (Max.). This is when the chroma 

signal is at burst signal. When a low frequency Y signal is mixed with the chroma input signal (CIN), this 
input dynamic range may reach a max. of 2Vp-p. 
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1. Sharpness characteristics 

SdB/d1v ;---,---~ ~.,.-----.--·--, -~---,--,-~---. 
-------+- _ _____.,_ ___ ---

---~----· ,_,, -
0d8!-_ __,_ - $HP-;; 

F'0:4V'--·--- +- .... ~ 
WGT:lv~ --- --- -· - _ .. __ ~ - • __, 

~ - ---+-~~~--:.v_ ~--
--+--+ r-----

)__ 

~- .... -+ ---+-----t· +------
l____i_____J__ ___ ~~-~ L...:__i___L_J 
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I [MHz] 

5dB/d1v' 
T-- r-~--..-_____.,........ 

-----.+------- .. - ------

t--
L _____ -~-.l _;_ _ _J_ [__~ 
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2. Coring characteristics 

SdB/d1v ~--,--, --......,----

1------

I [MHz] 

_J__;_____: 
: """" SUCE•~ 

LL·:---:-- l~-----.--;--+---j 
0 3 5 7 8 9 10 
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CXA1387S 

SdB/dtv .. 

~-~~ SHP:~V 

OdB - -· • • • - -- -~--- __; 
Sl'iP::Sv 

F'O::Sv---- - · - -- • - .. -

S• .. •·2v W0'•5'-~• ~-~ 

-L-..........L -~__, 

7 8 9 10 
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8 9 10 

I [MHz] 
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3. Delay characteristics 

>­
<ll 
Qi 

Y Delay vs. FO 

Cl 100---------~· -·----

~ 
I/) 

5 

...... § 

~r-~-,'-o ----fo 

FO (V) 

C Delay vs. FO, FOC 

I T 
400 L-- ____ .._ -

I 

2001-- -~~~ ...... : 
~•OC-30•· 

- •- · --- - • -· FOC:40V: 

I 

I 

Lr------~,~o--~.o-----f~--~ 
FO (V) 

4. Chroma signal 1ain control characteristics 
C Gain vs. NR2 

al -100---·---

::!, 
.5 
<ll 

(,!) ·20 O>--

20 " ----~ •O 60 

NR2 (V) 
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Package Outline Unit: mm 

30pin SDIP (Plastic) 400mil l.8g 

2 6.9 ~ 8:~ ---
l,o ,.

1 ~~: :: : : ::: : ::~: 
i i1 5 

1.7? ~I I • 

0.5 t 0,1 

0.9± 0.15 ' 

tO ddf 
.,...., +.I' 

ci, U:i 
"""' ro 

z o::J'.-1' 

i 'f.c:'i 
l!) ['; 

d ('1 

z 

~I SD!P-30P-01 
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Switch and Driver for VCR 

Description 
The CXA1451M is a wide-band switch and driver IC 

for application to video signals. It has 75Q drivers for 
two channels. 

Features 
• Provided with 75Q drivers for two channels with the 

same voltage gain. 
• Capable of switching video signals at frequencies 

over a wide-band (up to 25MHz). 
• 75Q drivers with power save function. 
• Low current consumption (16mA, Typ.) 
• Frequency response: Relative to 500kHz; 

Within ± 0.1 dB (Typ.) at 5MHz 
Within± 0.3d8 (Typ.) at 10MHz 
Within ± 1dB (Typ.) at 25MHz 

Absolute Maximum Ratings (Ta=25 °C) 
•Supply voltage Vee-VEE 14 V 
•Operating temperature Topr -20 to +75 °C 
• Storage temperature Tstg -65 to + 150 °C 
• Allowable power dissipation 

Po 650 mW 

Operating Conditions 
Supply voltage Vee 4.0 to 6.0 V 

VEE -4.0 to -6.0 V 

Block Diagram and Pin Configuration 

CXA1451M I 

16 pin SOP (Plastic) 

Structure 
Bipolar silicon monolithic IC 

Applications 
• Switching video signals 
• 75Q driver 

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by 
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the 
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits. 
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Pin Description 

Pin 
No. 

Symbol Pin voltage 
(V) 

Vcc1 +5* 

2 IN1 0 

4 IN2 0 

3 GND1 O* 5 

6 SWIN1 0 

7 SWIN2 1.5 

8 Vee1 -5* 

9 Vee2 -5* 

* External input pin voltage 

Equivalent circuit 
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Description 

Positive power supply pin for 
switch 

Channel 1 input pin 

Channel 2 input pin 

Input resistance is 24kQ for 
each channel. 

GND pin for switch 

IN1/IN2 switching control pin. 
When this pin is open or low 
(<1.0V), the IN1 signal is output. 
When it is high (>2.0V), the IN2 
signal is output. 

The SWIN2 pin is internally 
biased at 1.5V. 

Negative power supply pin for 
switch 

Negative power supply pin for 
driver 
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Pin Symbol 
No. 

13 OUT1 

11 OUT2 

12 GND2 

14 CONT1 

10 CONT2 

15 Vcc2 

16 SWOUT 

Pin voltage 
(V) 

0 

0 

O* 

0 

0 

+5* 

0 

* External input pin voltage 

Equivalent circuit 

Vcc2 

13 OUT1 
11 OUT2 

VEE 2 

Vcc1 
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Description 

DRV.1 output pin capable of 
driving 75Q load directly. 

DRV.2 output pin capable of 
driving 75Q load directly. 

GND pin for driver 

Power save control pins for 
drivers, DRV.1 and DRV.2. 
When Pin 14 and 10 are open or 
low ( <1.0V), the corresponding 
driver operates. When it is high 
(>2.0V). the corresponding driver 
does not operate, resulting in 
power saving. 

Positive power supply pin for 
driver 

Outputs the IN1 or IN2 signal 
selected by the switch with a 6dB 
amplification. 
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Electrical Characteristics (Ta=25 °C, Vcc=+5V, VEE=-5V. See Electrical Characteristics Test Circuit.) 

Test item 

Voltage gain 

Frequency 
response 
characteristics 

Symbol Test conditions 

With an input voltage 
of 1Vp-p, measure the 

t------< voltage gain at an 

Gv2 
input frequency of 
500kHz. 

With an input voltage 
of 1Vp-p, measure the 

t------< gain difference 
between input 
frequencies of 500kHz 
and 25MHz. 

+side Vo1 

I t T t Switches 
npu es 1--~-~-~---i Min. Typ. Max. Unit 
pin pin S1 S2 S3 * 1 S4 

2 13 A A B (C) A 

5.5 6.0 6.5 dB 

4 *2 11 A B B (C) A 

2 13 A A B (C) A 

-1 0 dB 

4 11 A B B (C) A 

2 13' A A B (C) A 
f----+---+--+----t---+---4 + 1.4 v 

Measure the output 
voltage with an input 
voltage of 3V DC. 
75Q termination. 11' A B B (C) A 4 Output 

dynamict----+----+-----------+--t---+----+--+--+--t---+----+---+-----1 
range 

-side Vo2 · 

Output DC 
offset 

Vos1 

Vos2 

SW Vsw 

Control f------ ---+-

Measure the output 
voltage with an input 
voltage of -3V DC. 
75Q termination. 

75Q termination with 
no input signal. 

Measure the Vsw 
voltage value at the 
output signal switches. 
75Q termination. 

voltage DRV1 VcoNT1 Measure the VcoNT 
t----+---- voltage value at the 

DRV2 VcoNT2 

Current 
consumption 

Ice 

output signal switches. 
75Q termination. 

75Q termination with 
no input signal. 

* 1. B for DRV.1; C for DRV.2 

* 2. When input pin 4 is used, Vsw=5V. 

2 13' A A B (C) A 

-1.4 v 
4 11' A B B (C) A 

13' B - B (C) B 
t----t----J--+---+---J -60 0 +60 mV 

2 
4 

2 

4 
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11' B - B (C) B 

6 A A A 

14 A - B(C) A 

10 A - B(C) A 

15 B c 

1.0 1.5 2.0 v 

1.0 1.5 2.0 v 

8.5 16.2 23.5 mA 
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Electrical Characteristics Test Circuit 

0.01)J~ 

1K 
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Application Circuit 

From TTL output 

-5v 
lmH 

lmH 

0.1)1 

When the TTL output is low, the IN1 signal is output. 
When it is high, the IN2 signal is output. 

CXA 1451 M 

+5V 

75 

Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for 
any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same. 

Description of Operation 
The IN1 and IN2 signals input to Pins 2 and 4 are switched by the control signal input to Pin 6. 
When Pin 6 is open or low (<1.0V), the Pin 2 input signal is selected. When it is high (>2.0V), the Pin 4 input 

signal is selected. The selected input signal is output from driver output Pins 11 and 13 as well as SW output 
Pin 16. 

Drivers 1 and 2 (DRV.1 and DRV.2) have power save control pins 14 and 10, respectively. Each driver operates 
only when its power save control pin is open or low (<1.0V), so that power is saved when its power save control 
pin is high (>2.0V). 

This power saving corresponds to a reduction of about 5mA in current consumption per driver. 
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Example of Representative Characteristics 

iii 
:!:!. 
c: ·a; 

"' j 
0 
> 

2 

0 

-1 

-2 

-3 

\M 

Package Outline 

16 

1 

Frequency - Voltage gain characteristics 

Input '1 Vp-p 

~ ~ 
~ 
~ 
-~ 

\OM 

Frequency (Hz) 

20M 30M 40M 50M 

Unit: mm 

- Vee =6V 

- Vee=5V 

-Vee= 4V 

16pin SOP (Plastic) 300mil 0.2g 

+ 0.4 
9.9-0.1 

9 

e 

1.8 5±0.15 

~--+~:.r-iD 0.1 5 

+02 
0.1-0.os 

0.4 5±0.1 1.2 7 
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Audio Processing 
Part Number Function Voltage Package Page 

CXDI 160AP/AO Digital Audio Signal Processor 5V 
28P DIP/ SOP 

299 
QFP 

CXDl244S I OOdB Attenuation Digital Filter 5V 40P SDIP 351 

CXD25520 Pulse D/A Converter 5V 44P OFP 364 

CXD25550 Audio Delta Sigma Type ND+D/A+D/F 5V 48P QFP 372 
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Digital Audio signal processing LSI 

Description 
CXD1160AP/AQ is a digital audio signal processing 

LSI. 

Features 
This LSI features built-in instruction RAM, 

coefficient RAM, multiplier, barrel shifter and others. 
With regards to peripheral interface usage, serial 1/0, 
delay 1/0 (stereo delay for a max. of 1024 samples 
possible) and microcomputer interface provide 
excellent system cost performance. 

Structure 
Silicon gate CMOS 

Functions 
(1) Hardware 

• Master clock 

•Machine cycle 

• Instruction 

•Built-in RAM 

•Multiplying part 

•Adder-Subtracter 

•Register 

30.72MHz max. 
(during MCK1 input) 
15.36MHz max. 
(during MCK2 input) 
130ns min. 
(160 cycle maxJfs-48KHz) 
1 to 3 cycle (single precision/ 

double precision) 
Instruction RAM 

24bitx64w 
coefficient RAM 16bitx64w 
data RAM 16bitx64w 
16bitx16bit 
built-in multiplier 
data coefficient 
(1) 16x16 (1 cycle) 
(2) 16x32 (2 cycle) 
(3) 32x16 (2 cycle) 
(4) 32x32 (3 cycle) 
34bit±34bit 
Ace 34bit with 2bit shifter 
For adder-subtracter R (H/L) 
Serial VO I 1 (H/L) I 2 (H/L) 

0 1 (H /L) 0 2 (H/L) 
Delay 1/0 01 (H/L) D 0 (H/L) 

Every register 32bit 
H/L can be used 
independently 
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CXD1160AP 28pin DIP (Plastic) 

CXD1160AQ 80pin QFP (Plastic) 

• Barrel shifter 

•Address stack 
• Loop counter 

(2) Interface 
•Serial 1/0 

•Delay 1/0 

Positive floating point Type 
conversion 
Arithmetic left shift 
Arithmetic right shift 

32bit IN 16bit OUT 
shift max. 1 Sbit 

double 
4bit 

Time-shared 2ch input 
2ch output 
Every channel data format 
32bit, (16bit+ 16bit), 
24bit, 16bit, 
Every channel bit clock 
format 
32ck, 24ck MSB first 
Every channel variable 
delay (1to1024 samples) 
Usage also possible as 
serial 1/0 

•Microcomputer interface 

This information doet not convey any licenH under patent righ's at SONY coroor1t1on or others. 
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Absolute Maximum Ratings (Ta=25°C) 

Item Symbol 
Min. 

Supply voltage Note 1 
Voo Vss -0.5 

Input voltage Note 1 
V1 Vss -0.5 

""." 
Note 1 Output voltage 

Vo Vss -0.5 

Operational temperature Topr -20 

Storage temperature Tstg -55 

Note 1) Vss=OV 

Block Diagram 

XOV' C11•••l----~ 

Ratings 

Voo 

Voo 

Max. 

7.0 

+0.5 

+0.5 

75 

150 

1- oddr 
S1ock 

1-oddr 
GEN. 

l·FIAM 
64Wl24~ 

l·docod« 

501 
Flt9l11tr 

502 
Rt9lster 

s 1i 
RtVftllr 

512 
R•Qllflr 

00 
Rt9l1ltr 

01 
Rt9ls1tr 

ORAM oddr 
Count, 

CXD1160APIAQ 

Unit 

v 

v 

v 
·c 
•c 

fLOOPI 
~ 

Note) Pin numbers are those of CXD1160AP 
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Pin Configuration and Descripion (CXD1160AP) 

Pin Configuration 28 27 26 25 24 23 22 21 20 19 18 17 16 15 

2 3 4 5 6 7 8 9 10 11 12 13 14 

Pin Description 

No. Symbol 110 Description 

1 SOT I Serial data input pin that receives commands, coefficient and 1/0 control 
transfer from the microcomputer. In each transfer modes, single 40-bit block 
is transferred at a time. 

2 SCK I SOT serial clock input pin. Takes in data with the rising edge. 

3 XSLD I Latch input pin that serves to latch inside the IC 1 block of serial data 40bit 
in length active at 'L'. 

4 SI02 I Input pin. Sets the number of BCK clocks used for data transfer per channel 
(ch1 and 2) in one sampling section. When fixed to GND it turns to 32bit 
clock mode. When fixed to +SV it turns to 24bit clock mode. 

s DYSL I Delay 1/0 mode select input pin. When GND is fixed it turns to serial mode. 
Operates similarly as serial 1/0. Fixed at +SV it turns to delay mode. 
Connected to an external DRAM (64kbit) composes a delay line for 2 
channels. 

6 TST I Test pin. Normally fixied to GNO. 

7 Vss - GND pin. 

8 MCK1 I Master clock input 1. Master clock ACK inside the IC is half this frequency. 
To input the master clock through MCK1 fix MCK 2 to +SV. 

9 MCK2 I Master clock input 2. Master clock ACK inside the IC has the same 
frequency. To input the master clock through MCK2 fix MCK1 to +SV or to 
GND. 

10 SI I Input pin for 1 sampling 2ch serial data. Data format complement on two. 
At last LSB, various modes 32/24/16bit available. 

11 so 0 1 sampling 2 channel serial data output pin. Data format complement on 
two. At last LSB, various modes 32124/1 Sbit available. 

12 BCK I Serial bit clock input pin of serial input data SI and serial output data SO. 
With the rising edge of this BCK serial input data is taken in and with the 
falling edge serial output data is sent out. 

13 LACK I Serial 1/0 sampling frequency clock input pin. Transfers ch1 data when level 
at 'H' and ch 2 data when level at 'L'. 

14 XOVF 0 Adder-subtracter overflow detection output. Outputs 'L' during overflow 
detection. 

1S A6 0 External DRAM address output A6 

16 A3 0 External DRAM address output A3 

17 A4 0 External DRAM address output A4 

18 AS 0 External DRAM address output AS 
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No. . Symbol VO Description 

19 A7 0 External DRAM address output A7 

20 XCLR I Test pin. Normally fix to +SV 

21 Voo - +SV Supply pin 

22 A1 0 External DRAM address output A 1 

23 A2 0 External DRAM address output A2 

24 AO 0 External DRAM address output AO 

25 XRAS 0 External DRAM low address strpbe output pin 

26 xwso 0 When DYSL is at 'L', turns to serial data output pin, and operates 
according to the various serial 1/0 modes. When DYSL is at ~H' turns into 
the write enab,le output pin of the external DRAM. 

27 DIO 1/0 Tums to serial data input pin when DYSL is at 'L' and takes in according 
to the various serial 110 modes. Turns into external DRAM data 1/0 pin 
when DYSL is at 'H' to assume a common bus with. DRAM data input D1N 
and data output Dour. 

28 XCAS 0 External DRAM column address strobe output pin 

Pin Configuration and Pin Description (CXD1160AQ) 
Pin Configuration 64 · 41 

65 

(TOP VIEW) 

25 

Pin Description 

No. Symbol VO Description 

1-3 N.C ; 
; 

4 TST I Test pin. Normally fixed to GND. 

5-8 N.C 

9 Vss - GND pin 

10-15 N.C 

16 MCK1 I Master clock input 1. Master clock ACK inside the IC is half this frequency. 
To input the master clock through MCK 1 fix MCK2 to +SV. 
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No. Symbol 1/0 Description 

17-20 N.C 

21 MCK2 I Master clock input 2. Master clock ACK inside the IC has the same 
frequency. To input the master clock through MCK2 fix MCK1 to +SV or to 
GND. 

22-2S N.C 

27 SI I Input pin for 1 sampling 2ch serial data. Data format complement on two. 
At last LSB various modes 32/24/1 S bit available. 

28 so 0 1 sampling 2 channel serial data output pin. Data format complement on 
two. At last LSB, various modes 32124/1 Sbit available. 

29 BCK I Serial bit clock input pin of serial input data SI and serial output data SO. 
With the rising edge of this BCK serial input data is taken in and with the 
falling edge serial output data is sent out. 

30 LRCK I Serial 1/0 sampling frequency clock input pin. Transfers ch1 data when level 
at 'H' and ch 2 data when level at 'L'. 

31 XOVF 0 Adder-subtracter overflow detection output. Outpu1s 'L' during overflow 
detection. 

32-33 N.C 

34 AS 0 External DRAM address output AS 

3S A3 0 External DRAM address output A3 

3S A4 0 External DRAM address output A4 

37 AS 0 External DRAM address output AS 

38 A7 0 External DRAM address output A7 

39-43 N.C 

44 XCLR I Test pin. Normally fixed to 5V. 

45-48 N.C 

49 Voo - +5V supply pin 

50-55 N.C 

56 A1 0 External DRAM address output A 1 

57-60 N.C 

61 A2 0 External DRAM address output A2 

62-66 N.C 

67 AO 0 External DRAM address output AO 

68 XRAS 0 External DRAM low address strobe output pin. 

69 xwso 0 When DYSL is at 'L', turns to serial data output pin, and operates according 
to the various serial 1/0 modes. When DYSL is at 'H' turns into the write 
enable output pin of the external DRAM. 

70 DIO 110 Turns to serial data input pin when DYSL is at 'L' and takes in according 
to the various serial 1/0 modes. Turns into external DRAM data 1/0 pin 
when DYSL is at 'H' to assume a common bus with DRAM data input D1N 
and data output Dour. 

71 XCAS 0 External DRAM column addess strobe output pin. 

72-73 N.C 
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No Symbol VO Description 

74 SOT I Serial data input pin that receives commands, coefficient and 1/0 control 
transfer from the microcomputer. In each transfer modes, single 40-bit block 
is transferred at a time. 

75 SCK I SOT serial clock input pin. Takes in data with the rising edge. 

76 XSLD I Latch input pin that serves to latch inside the IC 1 block of serial data 
40bit in length active at 'L'. 

n SI02 I Input pin. Sets the number of BCK clocks used for data transfer per 
channel (ch1 and 2) in one sampling section. When fixed to GND it turns 
to 32bit clock mode. When fixed to +5V it turns to 24bit clock mode. 

78 DYSL I Delay 1/0 mode select . input pin. When GND is fixed it turns to serial 
Ope.rates similarly as serial 1/0. Fixed at +SV it turns to delay mode. 
Connected to an external DRAM (64kbit) composes a delay line for 2 
channels. 

79-80 N.C 

Recommended Operating Conditions 

Item Symbol Min. Typ. Max. Unit 

Supply voltage Voo 4.5 5.0 5.5 v 
Operating 

Topr -20 75 •c 
temperature 

Electrical Characteristics 

DC Characteristics (Vooe5V±10%, Vss .. QV, Topr=-20 to 75°C) 

Item Symbol Conditions Min. 

Output voltage ( 1) H level (1) VoH (1) IOH=-2mA Voo -0.SV 

L level ( 1) VOL (1) loL .. 4mA 

Note1 H level (1) V1H ( 1) 

Input voltage ( 1) L level (1) VIL (1) 

Note 2 H level (2) V1H (2) 

Input voltage (2) L level (2) VIL (2) 

Input leak current ILi 
V1=0V to Voo 

Input leak current Note3 ILZ 

Note 1) TIL input pin (CXD1160AP-27 pin, CXD1160AQ-70 pin) 
Note 2) CMOS input pin 
Note 3) During tristate pin input 

Input/Output Capacitance 

Item Symbol Min. Typ. Max. Unit 

Input pin CIN 12 pF 

Output pin GOUT 12 .pF 

110 pin Cl/O 12 pF 

Test Conditions Voo=Vl=OV, 1=1 MHz 
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Vss 

2. 2 

0.7 Voo 

-10 

-40 

Max. 
Voo 

0.4 

0.8 

0.3 Voo 

10 

40 

mode. 

Unit 
v 
v 
v 
v 
v 
v 
µ:A 

µA 



SONYe CXD1160APIAQ 

Operation 

Block Diagram Description 

(l) I-RAM 
I-RAM Instruction RAM with command word length of 24bit x 64 word. Write in from the exterior 

possible through microcomputer interface. Commands are divided into 1/213/ cycle 
commands according to type. Jumps to No. O every sampling cycle. 

1-address stack 6bit address 2-stage stack. Combination with double sub routine or loop jump is 
possible. 

Loop Counter 4bit loop counter. Loop jump possible from 0 to 15 times. 

(2) K-RAM 
K-RAM 16bit x 64 word coefficient RAM. Write in from the exterior can be performed through the 

microcomputer interface as well as write through execution command coefficient is in the 
lormat of complement on two while single precision (16b) and double precision (32b) are 
handled concurrently. 

(3) 0-RAM 
0-RAM 16bit x 64 word data. Address space is ring shaped while the method adopted is for 

· users to make access without knowledge of the physical address. Data is in the format of 
complement on two with single (16b) and double precision (32b) are handled concurrently. 

0-address Counter 6bit long address counter counted up every sampling cycle. Users are aware 
of the address relative to that of the address counter value. The counter 
indicates the actual physical address and can be handled as a delay tap fixed 
address. 

(4) Data Register (all in complement on two format) 
Sl1 Register This register (32b) stores CH1 data input from serial 1/0 used for read only. 

Sl2 Register 

S01 Register 

S02 Register 

DI Register 

DO Register 

P Register 

R Register 

Upper 16bit (11H) and lower 16bit (11L) can be handled independently. 

This register (32b) stores CH2 data input from serial 1/0 used for read only. 
Upper 16bit (12H) and lower 16bit (12L) can be handled independently. 

This register (32b) stores CH1 data output from serial 1/0. Beside read/write, can 
also be handled as a temporary register. upper 16bit (01 H), and lower 16bit 
(01 L) can be handled independently. 

This register (32b) stores CH2 data output from serial 1/0. Beside read/write, can 
also be handled as a temporary register. Upper 16bit (02H) and lower 16bit 
(02L) can be handled independently. 

This register (32b) stores CH1 or CH2 data input from delay 1/0. Used for read 
only. Upper 16bit (DIH) and lower 16bit (OIL) can be handled independently. 

This register (32b) stores CH1 or CH2 data output from delay 1/0. Used for write 
only. Upper 16bit (DOH) and lower 16bit (DOL) can be handled separately. 

This register 33bit in length, stores the multiplied results of various bit lengths. 

Data set in this register (32b) through the transfer command can be utilized as 
one sided input to AV. Upper 16bit (RH) and lower 16bit (RL) can be set 
independently. 
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ACC Register 

(5) MPV 
MOA Selector 

MOB Selector 

(6) AU 
AOA Selector 

AOB Selector 

Barrel Shifter 

CX01160AP/AQ 

This 34bit long register stores AU operation results. However during comparison 
commands ('ACC-R' or 'ACC-4R') values are not renewed. 

Selects either K-RAM data or data from various registers called out through the 
bus, by means of the multiplying command. 

Selects either D-RAM data or data from various registers called out through the 
bus, by means of the multiplying command. 

Data selected by means of the above 2 selectors is multiplied together. There 
are 4 ways of multiplying K*D, K*X. X*D and X*X. Also 4 multiplying modes 
16b*16b, 16b*32b, 32b*16b and 32b*32b. 

Selects either ACC or 0 by means of AU command 

Selects either P (33b) or R (32b) to convert into 34 bit length 

Data selected by means of the above 2 selectors is either added, subtracted, 
turned into absolute value or compared together. 

When ACC data is transferred or multiplied, or sent to the below mentioned 
barrel shifter via the bus, clip processing is executed on the 34bit length to 
obtain a 32bit length. During transfer or multiplying the upper 16bit .of this output 
(ACCH) and the lower 16bit (ACCL) can be handled independently 

ACC value passed through the clipper can be handled as follows 1) converted 
into positive value floating point form 2) arithmetic left shift executed 3) arithmatic -
right shift executed. 
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Internal RAM structure 

I-RAM 
Instruction RAM (I-RAM) integrated in CXD1160AP/AQ is composed 

of address 0 to 63 (24b*64w) with a command word length of 24bit. 
Commands are transferred one (24bit) at a time through the 
microcomputer interface mode 1, from the exterior. Each transfer can 
be sent to the desired address. 

External interrupt is executed at serial 1/0 LACK and BCK. Every 
sampling cycle a jump is forcibly made to 0 address. That is, at 
every sampling the command is repeateoly executed from 0 address. 

For executive commands there are, forced jump (JMP), condition 
jump, sub routine call (CAL), sub routine turn (RTN) and loop jump 
(LPJ). They all fly to the absolute address. 

CX01160APIAQ 

-123--tO 

t 0 

64) I-RAM 
w 24bz64w 

!63.___-..J 

There are 2 stack stages and usage in conjunction with double sub routine or loop jump is 
possible. 

Loop counter is conposed of 4bit and loop jump can be executed up to 15 times. 
Command execution cycle is given according to MPY mode in 1/213/ cycle time. 

The number of cycles that can be executed within 1 sampling section depends on the 
sampling frequency (Is) and the cycle clock (fKCK=f1cK). Let's assume that at sampling section 
we have L cycle (cycle O to cycle L-1). Here, the last cycle (L-1) called KSH cycle cannot be 
executed because of the command or coefficient transfer section of the microcomputer interface. 
Cycle (L-2) called KSL cycle can be executed with the exception of K-RAM handling. 

Example 1) 

Example 2) 

fs=48kHz f .. ,=+fMm=tf.c.,=6.144Milz(=48kX 128) 

In this case fKcKlfs .. 128. There are 128 cycles (cycle 0 to 127). 
Cycle 0 to cycle 125 ...... Execution cycle 
Cycle 126 ........................ Execution possible with the exception of K-RAM 

handling. 
Cycle 127 ........................ Execution impossible 

f s=44. lk f", =6. 144M 

In this case at fKcK/fs= 139.3 ... both 139 cycle (cycle 0 to cycle 138) and 140 
cycle (cycle 0 to cycle 139) exist. 

Cycle O to cycle 136 ...... Execution cycle 
Cycle 137 ........................ Execution possible with the exception of K-RAM 

handling 
Cycle 138, 139 ................ Execution impossible. 

The sequencial execution address. of 63 address is O address. 
When Power is ON the contents of I-RAM are not determined. 
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K·RAM 
Coefficient RAM (K·RAM) built-in CXD1160AP/AQ is composed of 16bit x 64 word (address o to 

address 63). Single precision coefficient 1w (16b), double precision coefficient are expressed by 2w 
(32b) in succession, and can coexist on K-RAM. In .the operation system both are complement on 2 
and MSB can be handled as 1 > K ;:: - 1 at Sign bit. 

" Kd=-K,, +I: 2"'K11-• 
'.' 

Coefficient transfers from the ex1erior in the microcomputer interface K mode the required 
successive 2 addresses (32b) at one time. As there is also inside. the execution command a 
command that serves to write in K-RAM, one part can be used as a temporary register. At Power 
ON K·RAM contents are undetermined. 

Referring to the fig on the right the storage position can be defined 
as follows. 

· When m address single precision is specified, the single 
precision coefficient Ks in m address can be used. 

· When n address double precision is specified, the double 
precision coefficient kd in n address ne address 1 can be used. 
Here low word KL is stored in n address and high word KH is 
stored in ne 1 address. 

m 

n 

n$ 1 

16b 

Ks 

---kd·--

K-RAM address specify can be mentioned in the command that actually handles K-RAM. 
There are 2 types of K-RAM address specify absolute address specify and relative address 
specify. 

· Absolute adderss specify Absolute address-+addr 
· Relative address specify addrerelative address-+addr 

During commands that do not handle K-RAM, the present address addr does not change. 
( addr-+addr) 

64 
w 

At the forced O address jump every sampling cycle, reset Is executed to addr=O. Accordingly and 
for the first time only, both the absolute address specify and relative address specify indicate the 
same physical address. 

When double precision command is utilized with addr, after the command execution, 
addr+ 1-+addr Is obtained. Note that the present address obtained is 1 increment over that of the 
address specified from the user side. 

Address 63 and address 0 are ring addresses. (0$-1·63, 63$1•0) 

As a total of 2 cycles, the last cycle of the sampling section and the cycle before that, are 
coefficient transfer sections, K-RAM cannot be utilized. 
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0-RAM 
Data RAM(D-RAM) built-in CXD1160AP/AQ is organized in 16 bit x 64 word (address o to 
address 63). Single precision data is indicated in 1W (16b) and double precision data at a 32 
address distance in 2W (32b). Both can be disposed on D-RAM. For operations both are used 
with complement on two. MSB is at Sign Bit to be handled as 1>D~-1. D-RAM contents is 
unspecified at Power On. 

" Os•-o,.+ I: 2-·o,,., 
'•I 

" Od•-0,, +I: 2-; O,, - ; ... 
Referring to the fig. on the right the storage position can be defined 
as follows. 

• When m address single precision is specified, single precision 
data Os can be used. 

• When n address double precision is specified, double precision 
data Od in n e address 32 can be used. Here high word DH 
is stored in n address and low word DL in n e address 32. 

16b 

m Os 

n \ 
~Od 

nE!l32 7 

D-RAM address specification by users is a logical address and not a physical one. 

64 
w 

Inside the IC there is a 6 bit ring address counter that is incremented every 1/0 sampling. The 
logical address addr which is modulo added to this counter value DAC because the physical 
address. 

Physical address=DAC e addr 

Example) Logical address is assigned to formula: y(n) •k, y(n-1) + k, X(n) + k, X (n-1) 
the respective data in the formula 
at right. 

I I t t 

If y(n) is entered in addr·3 
and X(n) in addr=1 
then y(n-1) Is constantly in 
addr=2 and X(n-1) In addr·O 

p hysical address¢ 

OAC•O n 

OAC•l n+l -n 

---

addr: 3 

4 l 3 1 
y(n) 

y(n) y(n-1) 

- -

2 0 

2 l 1 l 0 

y(n-1) X(n) X(n-1) 

X(n) X(n-1) X<n-2) 

D-RAM address specify can be mentioned in the command that actually handles D-RAM. 
There are 2 types of address specify, absolute address specify and relative address specify. 

• Absolute address specify Absolute address -+ addr 
• Relative address specify addr e relative address -+ addr 

With commands where there is no D-RAM address specify, the present address addr remains 
unchanged. (addr -+ addr). 
Reset to addr=O is effected at address 10 forable jump every sampling cycle. Accordingly and for 
the first time only, absolute address specify and relative address specify indicate the same logical 
address. 
Address 63 and address 0 are ring addresses (00>-1=63, 6391n0) 

Note that double precision data low word side is far away to determine all the data location. 

The last cycle in the sampling section is a command transfer section and commands cannot be 
executed. 
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Interface 

Clock circuit 
There are 2 methods to generate the master clock ACK in this IC. 
(1) The clock input from MCK1 input pin is frequency divided by 2 internally to be ready for 

use. 
(2) The clock input from MCK2 input pin is directly used. 

(1) When the input is from input pin MCK1 
Fix Input pin MCK2 to +5V 

(2) When the input is from input pin MCK2 
Fix input pin MCK1 to +5V or to GND 

In any case the maximum frequency of master clock ACK is 

r .... :o 15. 36Mllz(•4BK x 320) 

MCK 1 
+5V 

MCK2 

+~ 

-E 

ACK 

Moreover as this IC makes use of a dynamic F/F internally, it is not possible to stop the the 
master clock and keep the internal condition as it is. 

Cycle clock ICK (or KCK) inside the IC is twice ACK master clock. 

Commands differ aecording to type. There are 1 cycle/2 cycle ·and 3 cycle commands. 
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Microcomputer Interface 
There are 3 input pins used for microcomputer control. Those are used to rewrite in part or 
totally K-RAM or I-RAM inside the IC, as well as to execute the various settings of serial 1/0 
and delay 110. 

• SOT 
• SCK 

• XSLO 

40 bit in length of serial data per transfer. 
This serial clock transfers serial data to the internal shift register at the rising 
edge. 
This gate pulse (active low level) latches in a lump the 40 bit serial data input 
to the shift register. At the same time and with this rising edge processing inside 
the IC is requested. 

• When this IC is used as a multi-processor, all SOT pins or SCK pins on the respective IC's 
may be linked. 

The transfer format (shown later on) timing system features serial data from SO (top bit) to S39 
as shown in the big below. 

SOT 

ILwLI ••I• 

tds ?O lcwL >!ACK lcL>O 

ldh > lACK lcw• > lACK lLc >3ACK 

lL•• >2( n + l)ACK=(n + l)KCK. for ( n- l)KCK < LRCK=tnKCK 

By applying the below conditions to XSLO the above tLWH conditions can be prevented and the 
max. Transfer rate of 40 bit'LRCK realized. 

ILWL J5 JL_jLJ 
---••f"'l •>--... •'1"1 •• - !LB --l 

XSLO --------------. ..---------

The setting contents transferred through this microcomputer interlace are undetermined inside the 
IC when Power is ON. 
SOT, SCK and XSLO timing is regulated inside the IC before usage. 
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Transfer format 
Kmode 

so KO (LS 8) 
SL Kl 
S2 K2 
S3 K3 
S4 K4 
SS KS 
se K8 
S7 K7 

SB KB 
S9 K9 
s 10 KIO 
s 11 Kll 
s 12 K12 
s 13 K13 
s 14 K14 
s LS KLS 

s 16 K18 
s 17 K17 
s 18 KLB 
s 19 K19 
S20 K20 
S21 K21 
S22 K22 
523 K23 

S24 K24 
S25 K25 
S26 K28 
S27 K27 
S28 K28 
S29 K29 
S30 K30 
S31 K31CMS0) 

S32 KAO (LS B) 

S33 KAI 
S34 KA2 
535 KA3 
S3G KA4 
S37 KAS (MS B) 

S38 --
S39 <L> 

I mode 

I 0 
11 
12 
1.3 
1.4 
IS 
16 
17 

I 8 
I 9 
110 
I 11 
I 12 
113 
I 14 
I LS 

116 
I 17 
118 
I 19 
120 
I 21 
122 
123 

---
---
--
--
---
---
---
<L> 

I AO (LS 0) 

I Al 
I A2 
I A3 
I A4 
I AS CMS B) 
--

<H> 
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Rmode 

RO (LS BJ 
RI 
R2 
R3 
R4 
RS 
R8 
R7 

RB 
R9 CMS BJ 
--
--
--
--
--
--

SIOO 
SIOL 

--
010 

--
--
--

MUTE 

--
--
--
--
--
--
--

<H> 

--
---
--
--
--
--
--

<H> 

I 

CXD1160APIAQ 

• In brackets < > respective 
modes proper value 

• Between "-"=don't care 
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(1) K mode 
This mode transfers the coefficient (complement on 2 and MSB at sign bit) to K-RAM (16bit 
x 64w). S39 is at 'L'. 
With the 6 bits of KAS (MSB) to KAO K-RAM address (address 0 to 63) is specified. 16 bits, 
K15 to KO are input from MSB side to KA address. 16 bits, K31 to K16 are input from 
MSB side to KA01 address. When KA specifies address 63, KA01 goes to o address. 
When K31 to KO are at double precision coefficient (32bits), handle through the low word 
side KA address for instructions. 

" K •• =-K11 + E 2"'K11-• 
i •I 

Then, 
If K15 to KO or K 31 to K 16 are at single precision coefficient(16bit) 

IS 
K .. =-Ku+ E 2"'K.,., or 

i •I 

Then, 
Whatever the contents be, there is no change as far as the transfer of a 2 word part to an 
address where KA and KA01 are in succession, is executed each time. 
Moreover.note that there are write in commands to K-RAM in the instructions too. 

(2) I mode 
This mode transfers instructions to I-RAM (24 bit x 64W) S39 is at 'H' and S 31 at 'L'. 
IAS (MSB) to IAO (LSB) 6 bit specify I-RAM address IA (address 0 to 63). To this IA 
address 123 to 10 24 bit are input. 

(3) R mode 
This mode transfers information relative to the setting of serial 110 and Delay 110. 
S39 is at 'H' and S31 at 'H' too. 
Beside this, setting is executed at pins DYSL and SI02 of the IC according to requirements. 

DYSL Delay 110 

Fix to GND Serial mode 
Fix to +SV Delay mode 

0 MUTE 

SI02 Bit clock (BCK) 

Fix to GND 32 bit clock mode 
Fix to +SV 24 bit clock mode 

Controls serial 110 output (SO) and output (XWSO) during delay 110 serial mode. 
When delay 110 is in delay mode, only serial 110 is controlled. 
The actual MUTE switching is synchronous with the rising edge of LRCK and serial output 
data. In any case, serial output data doesn't change in the middle of a bit. 

S91'ial 1/0 output Delay 110 (Serial mode) output 

"L" Mute ON 0 (all L) 0 (all L) 
"H" Mute OFF Serial out register value Delay out register value 
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0 DIO 
Sets .the bit length of delay sample data during Delay 110 delay mode. 

DIO 

"H" 

Delay data 

30 bit length 
32 bit length 

0 5101, 5100 

Conditions to be met for proper operation 

LRC~128KCK=256ACK 
LRCK~136KCK=272ACK 

CXD1160AP/AQ 

In combination with IC Pin 5102, select 110 format of serial 110 and Delay 110 (Serial 
mode) 

5102 5101 SIOO Bit clock IN data Out data 

GND x x 32 clock 32 b.it 32 bit 
+5V L L 24 clock 16 bit 24 bit 

L H 24 bit 24 bit 
H L 24 bit 16 bit 
H H 16 bit 16 bit 

0 R9 to RO 
Sets the delay sample quantity common to Delay 1/0 (delay mode) 2ch number of delay 
samples. 

R9 R8 R7 R6 RS R4 R3 R2 Rl RO Number of delay samples 

L L L L L L L L L L 
H H H H H H H H H H 2 

H H H H H H H H H H 3 

H H H H H H H H H H 4 

I I 
L L L L L L L L H H I 0 2 2 

L L L L L L L L H L 1 0 2 3 

L L L L L L L L L H 1 0 2 4 

Control bits not in usage may be set to either H or L. 
For Serial VO and Delay 110 see different paragraph for details. 
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Serial 110 

Serial data interface 110 corresponding to 16 .bit stereo DIA converter (CX20152) format. 
One each for input and output, operate in common synchronously with external LRCK and BCK. 
Each inputs and outputs data for 2ch at every sample cycle. For bit clock BCK there are 2 
kinds, 32 bit clock mode and 24 bit clock mode. 
Data format is in complement on 2 positive logic binary fixed decimal point type. 
There is 32 bil/24 bit/16 bit data according to the various modes. Transfer order for each and 
all is at the last LSB. 

Pin 110 Contents 

LRCK IN Serial mode clock (Sampling cycle clock). 
Transfers channel 1 at H level and channel 2 at L level. 

8CK IN Serial data bit clock. 
Features for each channel 32 bit clock mode and 24 bit clock mode. 

SI IN Serial data input. Takes in synchronously with 8CK rising edge. 

so OUT Serial data output. Outputs synchronously with 8CK falling edge. 

Inside the IC the following registers are compatible with Serial 110. Handling is possible in 16 
bit or 32 bit units. 

Reg. Contents bit length R/W Bit expression for later mention 

11H Channel 1 input high word register 16 R A:11 A30---A11 A16 

11L Channel 1 input low word register 16 R A15 A14---A1 Ao 

12H Channel 2 input high word register 16 R 831 830---817 816 

12L Channel 2 input low word register 16 R 815 81•---81 Bo 

01H Channel 1 output high word register 16 R/W C31 C30---C11 C16 

01L Channel 1 output low word register 16 R/W C15 C1•-·--C1 Co 

02H Channel 2 output high word register 16 R/W D31 D3o---D17 D16 

02L Channel 2 output low word register 16 R/W D1s D14---D1 Do 

For Instructions read only available for input register. For output register either read or write 
available. For use as single precision (16 bit) register, the above 8 registers can all be 
handled independently. For instance when 11 H Is specified the numerical expression becomes, 
A31 at MS8 (sign bit) and A19 at LS8 

IS 
As =-A .. + ! 2" 1 A11 • , 

I• I 

For use as double precision (32 bit) register, 11 H/L, 12H/L, 01 H/L and 02H/L come in pairs. 
For instance when 11 H is specified the numerical expression becomes, A31 at MS8 (sign bit) 
and AO at LS8. 

II 

A. =-A, I + ! 2- 'A1 I - • 
I •I 

This is not usual but when 11 L is specified at double precision, numerical expression 
becomes A 15 at MS8 (sign bit) and A 16 at LS8. 

IS IS 

A. =-A,,+! 2"'A11-. + ! 2· 11 ·• A11-• 
I• I i •I 
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Outline of Serial VO timing 

SI 
so 

LRCK 

X ch 1 data tf~H-2-a-;~-Jl: --- ,-;::~ -- -, .... 
I/ tx~~'-....,....., ~----..__ __ -'+-'fl ---~\ ch 1 data f ch 2 data f 

/( '4Calculating operations .. '' \ "<- ch 1 input register ) \ \ 
"(• ch 2 input register ) J : 

( ch 1 output register •)/ · J 
( ch 2 output register ·)-/ 

First, during 1LACK period, ch1/eh2 serial data that is Input from SI is latched at ch1/ch2 
input register with the rising edge of the following LACK. Also.during 1 LACK, if the results of 
the calculating operations are .enclosed into ch1/ch2 output registers, those are latched by the 
shift register at the following rising edge of LACK to be respectively output as serial data from 
so. 

Detailed timing between. Serial VO and 110 register is as follows. 

LRCK 
BCK 

SI/SO --.-....--------==-=-__,X..._~-
__.. Period during which gate latch is applied to ch1/ch2 input registers. 

t ch1/ch~ output registers value latched at shift register. 

Serial VO and 110 register are dependent on the timing with LACK and BCK from the 
exterior. Also the only interrupt is executed between this LACK and BCK on the Instructions. 

The IC operates on the master clock. Now, should the operation be going on in 1LACK 
period at cycle 0 to cycle L (L+ 1 cycle), the following restrictions would apply to the 110 
register handling. 

<Input register read command> 
Cycle (L-3), (L-2), (L-1), L cannot read. 
Cycle o to cycle (L-4) can read. 

<Output register write command> 
The following are standards of cycles where write eannot be executed in the 01.1tput 

register. This is because of the frequency relationship between bit clock BCK and cycle clock 
KCK (ICK). 

Order of cycle 24 clock mode 32 clock mode 

L-3 12KCK iii:LRCKiii: 0 16KCK iii:LRCKiil: 0 
L-2 60KCK " 0 BOKCK " 0 

L-1 lOBKCK ,, 0 144KCK ,, 0 

L ail all 
0 LRCK iii: 132KCK LRCK <: l 76KCK 
1 LRCK iii: 180 LRCK iii: 240 

2 LRCK iii: 228 . LRCK <: 304 

n LRCK iii: 132+48n LRCK iii: l 76+64n 
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(1) 32 bit clock mode 32 bit IN-32 bit OUT 
5102 SI 0 l SIOO 

LRCK 
BCK 

SI 
so 

Register ---

I l H 

I 2 H 

OIH 

02H 

MSB (LSB) 

A11 Au ······A,, A11 

811 e,. ······81 I 811 

MSB (LS8) 

c .. c .. ······C,, C., 

o,, D,. ······D,, 011 

GND 

(MSB) LSD 

I l L A11 A,. ······A1 Ao 

I 2 L B11 e .. ······81 Bo 

(MSB) LS8 

OIL c .. c,. ······C1 c. 

02L 011 014 ······D1 Do 

If all data is handled as 32 bit data then, we have 2ch IN 2ch OUT. 
If all data is handled as 16 bit data, then we have 4ch IN 4ch OUT. 
Mixed handling in single precision (16 bit) and double precision is possible. 

Example of Single precision numerical expression 

" 
,, 

1 H ·-A, I + I: 2- I A11 - ' 
I• I 

1 L•-Ais+ I: 2-'A11-• 
I• I 

Example of Double precision numerical expression 

31 . 
1 H •-A, I + I: 2- 'A, I - ' 

I• I 
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(2) 24 bit clock mode 16 bit IN-24 bit OUT 

LRCK 
BCK 

SI 
so 

Register 

I I H 

I 2H 

OlH 

02H 

X··········"············X I I L 

X························X I 2 L 

MSB 

c,, Cu ······C,' c .. OIL 

D11 Du ······D" D11 02L 

CX01160AP/AQ 

SI02 SIOllSIOO 

+5V L I L 

MSB LSD 

Au A11 ······A, Ao 

811 e .. ···:··81 Bo 

LSD BLSD 

c .. c,. ······C1X ········X 

Du D., ······D1X ········X 

Input register enters on low word register side. Output register is at lower 8 bit don't care. 

Example of single precision numerical expression 

II 
I I L•-Au+I 2"'A11-1 

l•I 

Example of double precision numerical expression 

SI U 
0 1 H•-C11+I 2" 1A11-1 ~ -c,.+t 2-·c,.., 

••I I •I 
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(3) 24 bit clock mode 24 bit IN-24 bit OUT 

SI 0 2 SI 0 I SIOO 

+5V L H 

Register 

MSB LSB 8LS8 

I lH A,, A10 ······A11 Au I I L A11 A,. ······A, 0 ············O 

I 2H 8,. e .. •••···81 I 811 I 2L 8,; 8,. ······81 0 ············O 

MSB LSB 

OIH c,. c .. ······C, I c .. OIL c .. c,. ······C, x ···········X 

02H o,, o .. ······D, I Du 02L D11 o,. ······D, x ···········X 

0 is input in the lower 8 bit of the input register, while the output register lower a bit are 
at don't care. 
24 bit 2ch IN-24 bit 2ch OUT. 
Can be handled as the data between 16 bit and 8 bit. . 

Example of single precision numerical expression 

IS I S I 

1 H •-,\,I + l: 2- I Ai I - I 
I •I 

I I L•-A 1,+l: 2-;A11-1 •-A11+l: 2"'A11-• 
'•I I• I 

Example of double precision numerical expression 

31 ls 
l H•-A11 + l: 2·-'A,,., ~-A,,+ I: 2"'A11-; 

I• I I• I 
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(4) 24 bit clock mode 24 bit IN-16 bit OUT 

Timing 

LRCK 
BCK 

SI 
so 

Register 

I lH 

I 2H 

MS8 

..... 

8 .. 

llS8 

A,. ......... ,, ..... I 1 L ..... 

9,. ...... 9,' 811 I 2L 811 

LS8 

LS8 8 LS8 

..... . ......... 0 ............ o 

811 ...... 9, 0 ............ o 
~ 

OlH C., C11 ...... c., C11 OIL X········· ........................... x 

02H o.,D,.······D,,o .. 02L x····································x 

CX01160APIAQ 

5102 5 I 0 l 5100 

+5V H L 

In the input register lower 8 bit there are eight O's. The output register uses the high word 
side. Accordingly 01 L and 02L are used as temporary registers. 

Example of single precision numerical expression 

IS 

01 H•-Cs1+I: 2-•cs1-• 
1•1 

Example of double precision numerical expression 

" II 

1 H •-A11 + I: 2- 'As 1 ·, ·A11 + I: 2- 'A1 I• I 
I •I I •I 
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(5) 24 bit clock mode 16 bit IN-16 bit OUT 

LRCK 
BCK 

SI 
so 

MSB LSB 

I 1 H A, 1 Au ······A,. A,. I 1 L X ·················· X 

I 2 H 81 I Bu ······81' e,. I 2 L x .................. x 

MSB LSB 

0 1 H C11 Cu ······C,. Cu 0 1 L X ·················· X 

02H D11D11······D11D11 02L X•·················X 

As the input register uses high word register only. 

CXD1160AP/AQ 

5102 5 I 0 1. 5100 

+5V H H 

Accordingly 11L and 12L are not use. 01L and 02L are used as temporary registers. 

Example of single precision numerical expression. 
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Delay .110 

There are 2 modes. When input pin DYSL is grounded serial mode is on. When it .is set to +SV 
delay mode is ON. 

Here serial mode means delay 110 operates similarly as serial 110. Also, in delay mode DRAM is 
connected to the exterior and sample delay executed at will. 

The following registers correspond to delay 1/0 inside the IC. Handling is either in units of 16 bit 
or 32 bit 

Reg .. Contents . bit length Rf\N Bit expressiC)n for later mention 

DIH Input high word register 16 R E31 E30 •. , ............. : .. E 11 E1s 

OIL Input low word register 16 R E1s E14 .................. E1 Eo 

DOH Output high word register 16 w F31 F3o .................. F11 Fis 

DOL Output low word register 16 w Fis F1• .................. F1 Fo 

In the Instructions, Input register is for read only while output register is for write only. 
When used as single precision register (16 bit), the 4 registers shown above may be used 

individually. That is when DIH is specified, numerical expression turns out as MSB at E31 and 
LSB at E1e. 

for 

When used as double precision register (32 bit), DIH/L and DOH/L come in pairs. That is 
when DIH is specified, numerical expression turns out as MSB at En and LSB at EO. 

for 

as much as similarity with serial 1/0 register is concerned. However there is a decisive 
difference where the following points are concerned. 

In serial 110 register two 32 bit stereo for 1 ch each, are available. The 2 input registers 
maintain the same value for about 1 LRCK. That is from the time both are input near LACK 
rising edge until around the next LRCK rising edge. During this period read is possible any 
time. Move over after both the 2 output registers are output to SIR around LRCK rising edge, 
until the following LACK rising edge and for about the period of 1 LRCK, the next value to be 
output should be input. During this period, usage as temporary register is possible. 

On the other hand, delay 110 register has only 32 bit 1 ch. to stereo operate that, the input 
register has to be input twice during 1 LACK period. 
Similarly the output register is input twice. Accordingly programs have to be written along those 
lines. 
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Delay 1/0 serlal mode 

By fixing input pin DYSL to GND delay 1/0 turns to serial mode. 
In this case delay 110 operates as serial VO. That is the timing system is regulated by LACK and 

BCK and the format by 5102, 5101 and SIOO. Also serial input data is input and output through 
XWSO pin. 

Delay 110 register is monoral. When it is input/output twice to 1 LACK, stereo operation is 
executed. An outline of delay 110 input/output system timing is as follows. 

DIO!Sll X ch 2 data •I ch 1 data iX 
xws~~~~ 1 /, ,l~-.,--ch-2-a-a-ta--ft 

DI register 
DO register 

'"------,...- I I I 
1 - Calculating operation - 1 

~ ·~, >I 
< 16/ ~I 

ch 1 data 

The detailed timing of delay 1/0 input/output register is as follows. 

LRCK 
BCK 

DIC/XWSO 
!Sil !SOI 

~(~ 
~))~ 

- Section where gate latch is . -- t t applied to DI register. 
DO register value Is latched to shift register. 

DI register value contained in the first half of 1 LACK calculating operations ls the serial input 
data of the second half of the preceding LACK. DI register value is similarly the serial input data of 
LACK first half. 

Also, the value entered to DO register in the first half becomes the serial output data of the 
same LACK latter half in the 1 LACK calculating operations. The value entered in DO register during 
the second half becomes the serial output data in the first half of the following LACK. · 

DI register read prohibit cycle around LACK falling edge and DO register write prohibit cycle 
change In relation to LACK, BC and the original oscillation. DI or DO registers handling around this 
area should be performed after due confirmation. 

During delay 1/0 serial mode, turn open the external DRAM pins for delay mode, that is XAAS, 
XCAS and A7 to AO, 10 in all. 
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Delay 110 delay mode 

By fixing input pin DYSL to +SV, delay 1/0 turns to delay mode. 
In this case, delay 110 composes the delay space by utilizing the 64K bit x 1 DRAM connected to 
the exterior. 

64K x 1=1024 sample x (32 bit+ 32 bit) 

That is, 32 bit data 1 to 1024 sample stereo delay is performed. This stereo delay sample 
volume is set through the microcomputer interface R mode (R9 to RO). 

R9 RB R7 RS RS R4 R3 R2 Rl RO No. of delay sample r 

L L L L L L L L L L 
H H H H H H H H H H 2 

H H H H H H H H H L 3 

H H H H H H H H L H 4 

I I 
L L L L L L L L H H I 0 2 2 

L L L L L L L L H L 1 0 2 3 

L L L L L L L L L H I 0 2 4 

Outline of the timing system is as follows. 

LRCK 
XWSO(WEl 

+ t + + 
u u u u 

DO register CH2Cn-11 x CHHnl x CH2Cnl x CH11n-11 c 
DI register CH21n-1-r1X CHtln-rl x CH21n-rl x CH1ln+1-rl :c 

-calculating operations -

•DO register indicates data entered in the last part of that space. 

That is If data CH1 (n) Is written in DO register of 1LRCK (calculating operations) first hall." then 
data CH1 (n-r) can be read from DI register. II data CH2 (n) is written in DO register at the second 
half, then data CH2 (n-r) can be read from DI register. 

Connection to the external DRAM is as seen on the fig at right 
fixed. 

Fix addresses over AB to +SV or GND. 

Moreover, for addresses that move frequently the order is: 
Column AO to A4, Row AO to A7, and column AS to A7. 

There are 2 kinds of data bit length for delay 32 bit and 30 bit. 
Timing system differs according to type. 
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(1) 32bit delay mode 
By turning DIO, of the microcomputer interface R mode to 'H', 32bit delay mode is set 
on. To realize this, the following hardware conditions should be met. 

LRC~136KCK=272ACK 

With 32bit delay mode, delay for all 32bit DI/DO registers is possible. 

DIH E,, E,.·········E,, E" DI L E .. £, ,·········E, E, 

DOH F" p,, ......... p,, F" DOL F" FI ··········F' F' 

Timing (LRCK=136KCK Example) 

KCK 
KSL 

XRAS 
XCAS 

XWSOtWEl 
A7-A5 
A4-AO 

DO 
DI 

134135 0 31 32 33 34 65 66 67 68 99 100101102 133134135 0 

n.nru nn.nru IU1Jl.JlJ nruuu nruuu n rL._ 

llJ J1.JLJ .J1J-u J1.JLJ ru--u 
I I L_ 

0 0 0 0 
+ - - -

------Calculating operations-------

Should the data written last between cycle 0 to 66 in DO register be at CH1 (n), data 
CH 1 (n-r) from the previous cycle 134 up to the present cycle 65 in DI register can 
perform read. 

Similarly, should data written last between cycle 68 and last cycle 1 in DO register be at 
CH_2(n), data CH2{n-r) between cycle 66 to 133 in DI register can perform read. · 
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(2) 30bit delay mode 
By turning DIO, of the· microcomputer interface R mode to 'L', 30bit delay mode is set 
on. To. realize this, the following hardware conditions should be met. 

LRC~128KCKc256ACK 

That is, 512 fsM~fMCK1 or 256 fsMPSfMCK2 
30bit delay mode can perform the delay of DVDO register upper 30bit. 

DIH E,, Eu·········E,, E11 OIL Eis E1 ,·········Ba E, 0 0 

DOH F,. Fu·········F., F II DOL Fis F, ,·········F, F, x x 

Here, DOL register lower 2bit are at don't care, OIL register lower 2bit contain 0. 

Timing (LRCK·128KCK Example) 

KCK 
KSL 

XRAS 
XCAS 

XWSO(WEl 
A7-A5 
A4-AO 

DO 
DI 

126127 0 29 30 31 32 61 62 Q 64 93 94 9, 96 12,126127 0 

ll..l1JU fU11l.J1J J1.f1J1Jl.J nnnru nruuu n . n___ 

r-u.n..r--u ru---tJ .ru-u n.r--u 
-, L__ 

0 0 0 0 
+ • + - - -
------Calculating operations-------

Should the data written last between cycle o to 62 in DO register be at CH1(n), data 
CH1(n-r) from the previous cycle 126 up to the present cycle 61 in DI register can 
perform read. 

Similarly, should data written last between cycle 64 and last cycle 1 in DO register be at 
CH(n), data CH2(n-r) between cycle 62 to 125 in DI register can perform read. 
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Instructions 

Outline 
In one 24bit word length command the following can be executed in parallel. CD K-RAM and 0-RAM 
address setting, CD MPY Command, @ AU Command © Transfer Command © Jump Command. 
Data handled include, single precision (16b), double precision (32b) or through a combination of the 
2, from 1 cycle to 3 cycle commands are availal:_>le. 

(DK-RAM and 0-RAM address setting 
Sets the RAM address to be handled by a given command. For address setting there are, absolute 
address specify and relative address specify. 

•K-RAM Single precision coefficient and double precision coefficient (2W in succession) can be 
used in this order or otherwise. Write is also enabled through a command allowing for use as a 
temporary register 

• 0-RAM Ring address. The modulo added value of the address counter value incremented at 
each serial 1/0 sampling cycle and that of the address set by the user becomes the actual 
value. Single precision data and double precision data (2W mutually separated by 32 
addresses.) can be used in this order or otherwise. 

@MPY Command 
4 Types (K*O. K*X. X*O, X*X) and 4 kinds of modes (16b*16b, 16b*32b, 32b*16b, 32b*32b) 
can be handled. Through the respective modes the execution cycle of the command is determined. 

K .... K-RAM value 0 .... 0-RAM value 
X .... From the register related ones hanging to the main bus, those that can 

output Acc. · 

@AU Command 
Can perform addition, subtraction, absolute value and comparison. A 2bit shifter is also 
biult-in. 

©Transfer Command 
Single precision data internally transfers double precision data via the main bus. Barrel shifter 
operations are executed through this transfer command. 

©Jump Command 
There are unconditional jump, conditional jump, subroutine call and return, loop jump. Stack 
features a 2-stage structure and combination with double sub routine or loop jump is possible. 
Loop counter can perform loop jump 0 to 15 times at 4b. At every serial 110 sampling cycle 
forced 0 address jump is executed. 
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Points In Execution Commands 

Each execution command with a 24 bit word length can, widely speaking, process the following 
in parallel. RAM address setting, MPY command AU command, transfer command and jump 
command. Specially through MPY command, data to be handled is defined as single precision or 
double precision. According to what the execution cycle is determined. 

Data register and data format 

The following data resgisters relate to command execution 

Symbol bit R/W functions 

11H 16 R 

11l 16 R 
Serial 110 channel 1 input high word register and low word register 

12H 16 R 

12l 16 R 
Serial 110 channel 2 input high word register and low word register 

01H 16 R/W 
01l 16 R/W 

Serial 110 channel 1 output high word register and low word register 

02H 16 R/W 
02l 16 R/W 

Serial 110 channel 2 output high word register and low word register 

01H 16 R 
01l 16 R 

Delay 110 input high word register and low word register 

DOH 16 w 
DOl 16 w Delay 110 output high word register and low word register 

RH 16 w 
Al 16 w High word register and low word register for AU operations 

p 33 - Register where multiplication results are entered 
Ace 34 - Register where AU operation results are entered 
AH 16 R High word and low word from the 32 bit that passed 
Al 16 R Clipper in Ace register value 

BSI 31 -
BSO 16 R Barrel shutter input register and output register 

From the above commands that can execute Read become the source of transfer of the transfer 
command through the main bus or the multiplicator input data of MPV command. 
In single precision (16b) commands, respective registers are handled independently. In double 
precision commands (32b) high word registers and low word registers are handled in pairs. 

At power ON the respective registers data value become indefinite. 
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RAM address setting 

(1) K-RAM address setting 

Absolute address specify • K, {d} -addr 

Relative address specify • addr@, {r} -addr 

• addr<±JK,-addr 

• addr©<,-addr 

• addr©<.-addr K=tl 

112 Ill 110 19 !8 17 16 

H a5 a4 a3 a2 al aO 

CXD1160AP!AQ 

At absolute 
expression 
Oto 63 

112 Ill 110 19 18 17 16 At complement on 
2 expression 

L as a4 a3 a2 a I aO -32 to +31 

19 18 17 16 At complement on 
2 expression 

a3 a2 al aO -8 to + 7 

At complement on 
2 expresion 
-2 to +1 

During single precision command, 1 word of K (addr) is handled. 
is 

K, =-d,.+ E 2"'dis-• 
i•I 

During double precision command, 2 word (32b) of K (addr) and K (addr El 1) are handled. 
Here, 

" K, =-d,. + E 2- 1d11-1 
i •I 

With K (addr) at low word, K (addr El 1) at high word, 1 increment from the addr specified 
by the user, (addr e 1 -+ addr) execution is completed. 
For commands where K-RAM is not handled, the present address remains unchanged. 

At the forced O address jump every sampling cycle, reset is performed to addr=O. 
K-RAM address space is shaped as a ring. (63 El 1 -+ 0, 0 El (-1) -+ 63). 
During Power ON K-RAM contents are not defined. 
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(2) D-RAM address setting 
D-RAM address specify by the user is a logical address and not a physical address. 
At the forced 0 address jump every sampling cycle, the ring address counter DAC is 
incremented by 6 bit. 
The logical address addr modulo added to the ring address counter DAC is the physical 
address that actually points. 

Physical addt-DACeaddr 
What follows is all about logical address addr. 

Absolute address specify • o, {di -addr 
112 

H 

Relative address specify • addr©l1 {rl -addr 
112 

L 

• addr©>,-addr 

• addr©l,-addr 

• addr©>.-addr D •+1 

15 14 13 12 11 10 At absolute 
expression 

as a4 a3 a2 al ao o to 63 

15 14 13 12 11 10 At complement on 
2 expression 

as a4 a3 a2 al ao -32 to +31 

13 12 11 10 At complement on 
1------J 2 expression 

a3 a2 al aO -8 to + 7 

At complement on 
2 expression 
-2 to +1 

During single precision command, 1 word of D (addr) is handled 

.. o. =·d11+ l: 2· 1d11-1 
I• I 

During double precision command, 2 word (32b) of D (addr) and D (addr e 1) are handled . .. 
o. =-d,. + l: 2''d11-· 

I• I 

D (addr) is high word and D (addr e 32) is low word. 
When there is no D-RAM address specify command the present address remains 
unchanged. (addr __. addr) 

At the forced O address jump every sampling cycle, reset is executed to addr=O. 
Address space between D~AAM is ring shaped. (63 Et> 1 __. 0, 0 9 (-1) __. 63) 
At Power ON, D-RAM contents are undefined. 
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MPV Command 

With the 2 bit of instructions 123 and 122, data length that 
is input to the multiplicator, is determined. Through this 4 
types of MPV mode can be handled. Also, the command 
execution cycle is regulated by each mode. 

With the 2 bit of instructions 121 and 120, the type of data 
input to the multiplicator is determined. Here K indicates that 
the address specified with this command is from K-RAM 
data. Similarly, D indicates the address specified with this 
command is from D-RAM data. 

X indicates this is the register assigned by the command. It 
is input to the multiplicator through the main bus. 
When X is double precision specified, respective HIL 
registers are handled in pairs. In this case the resister 
assigned is handled in high word and the corresponding 
register in low word. 

A more detailed table will turn out as follows. 

121 120 L L L H H L H H 

123 122 K * D K * X X * D x * x 

L L Kl6 * 016 Kl6 •Xl6 Xl6 * 016 Xl6 *Xl6 

L H KlS *D32 KlS •X32 XIS * 032 ---
H L K32 •016 K32 * XlS X32 * 016 ---
H H K32 *032 K32 •X32 X32 *032 X32 •X32 

For X*X with MPV command, either 16b*16b or 32b*32b 
is used. However for transfers where double precision X is 
at the source, X16*X32 type can be used. 

Multiplication results enter register P and can be used. with 
the next command. 
P bit length is at 33 bit and (-1) * (-1)=+1 can also be 
stored. 

•• P •-2du+l: 2-•d,,_, +I ~p ~-1+2 _,, 
' .. 

The multiplicator itself operates all the time. P is renewed 
with every command. 
In save commands where there is no X16*X32, X32*X16 
or MPV command, P is undefined. 
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123 

L 
H 
H 
H 

121 

L 
H 
H 
H 

19 

13 

L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 

CXD1160AP/AQ 

122 bil*bil 
Execution 
cycle 

L 16 * 16 1 
H 16 * 32 2 
L 32 * 16 2 

H 32 * 32 3 

120 type* type 

L K * D 
H K * X 
L X * D 
H x * x 

18 17 16 
x 

12 11 10 

L L L I I H 
L L H I IL 
L H L I 2 H 
L H H I 2 L 
H L L OIH 
H L H OIL 
H H L 02H 
H H H 02L 
L L L DIH 
L L H OIL 
L H L BOIH 
L H H BOIL 
H L L B02H 
H L H BOIL 
H H L AH 
H H H AL 
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AU Command 

119 118 117 ll6=L ll6=H Zero Nz Plus Minus OVF XOVF 

L L L O+P -Ace 0+4P-Acc 0 0 0 0 0 0 
L L H Acc+P -Ace Acc+4P-Acc x,, x 0 0 0 0 
L H L 0-P -Ace 0-4P-Acc 0 0 0 0 0 0 
L H H Acc""-P -Ace Acc-4P-Acc 0 0 0 0 0 '0 
H L L O+R -Ace 0+4R-Acc 0 0 0 0 0 0 
H L H Acc+R -Ace Acc+4R-Acc x x 0 0 0 0 
H H L IR I -Ace I 4R 1-Acc 0 0 0 0 0 0 
H H·H Acc-R Acc-4R 0 0 0 0 0 0, 

For the 4bit of Instructions 119 to 116 AU command is provided IR land l4R lare absolute values. 
'Ace-A' and 'Acc-4R' are absolute, values. 'Acc·R' and 'Acc-4R' are comparison commands. Multiplication 
results are not stored In Ace, and Ace holds the previous value. 

Ace bit length is at 34bit. 

SI 
Acc=-4dH + l: 2- • d,,., 4-2~" Ol:Acc Ol:-4 Min. resolution capability 2 _,, ...... 

P is at 33bit of multiplication results from the previous command. It is code expanded io 34bit for use. 
R stands at a 32bit value as entered in R register by transfer commands from the ·commands received 
up to that. It is similarly code expanded to 34bit for use. 

There are 5 Flags for the multiplication results of AU commands to, be used when the following 
command is a conditional jump command. However where X mark is .shown on the above chart, it is 
undefined, so exercise care. Zero ................ Ace 7" o 

Non Zero .......... Ace .a. 0 
P]us ................ Ace ;;: 0 

Minus ................ Ace < 0 

Over Flow ..... ; .... Ace ~I or Acc<-1 
Only for comparison commandl Flag is raised for 'Ace-A' and Acc-4R. 
XOVF output pin turns to active L during the command in execution after OVF has turned to true. 

When Ace value Is used for MPY, transfer or barrel shifter, it passes through clipper to be used in 
32bit length. 
Assuming clipper output-A, we have: 

IF , Ace <I I then A•l-2"" 

else l >Ace ~-1 then A•Acc 
else -l>Acc then A=-1 
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Transfer command 

(1) Source and Destination 
For the origin (source) of Transfer 
command K-RAM, D·RAM and X 
are provided. 
Similarly, for the destination of 
transfer command K-RAM, 0-RAM 
and V are provided. 
Accordingly, K·RAM and Serial 1/0 
output registers (01 H~02l) can be 
used as temporary registers. 
Combinations are provided as 
follows. · 
{K-RAM, 0-RAM} -. V 
x-.v 
X -. (K-RAM, 0-RAM) 
In between RAM there is no direct 
transfer. 

Even if there is a transfer 
command to V, incase it is not 
actually used, V assignment uses 
0 or 1. 
B01H to B02l for X and Bl1H to 
Bl2H for V, relate to the barrel 
shifter and will be referred to later 
on. X and V assignment can be 
set independently for the transfer 
command of single precision data. 
For the transfer command of 
double precision data, X and Y 
came in pair as H/L registers. The 
one assigned is processed as high 
word register. 
Whether the transfer command is 
of single precision or double 
precision depends on the transfer 
origin (source). That is determined 
through 123 and 122bit of MPV 
command. 

19 

13 

L 
L 
L 

L 
L 
L 
L 
L 

H 

H 
H 
H 
H 
H 
H 
H 

18 17 16 

12 11 10 

L L L 
L L H 

L H L 

L H H 

H L L 
H L H 
H H L 

H H H 

L L L 

L L H 
L H L 

L H H 

H L L 
H L H 

H H L 

H H H 
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19 18 17 16 
x y 

13 12 11 10 

I I H L L L L --
I l L L L L H --
I 2 H L L H L RH 
I 2 L L L H H RL 
OlH L H L L OlH 
OIL L H L H OIL 
02H L H H L 02H 
02L L H H H 02L 

DIH H L L L DOH 
OIL H L L H DOL 
BOIH H L H L BI I H 

BOIL H L H H BI 1 L 
B02H H H L L BI 2 H 
B02L H H L H (keep) 

AH H H H L (keep) 

AL H H H H (keep) 

MPV command uses for X*X. 
16b*16b (123, 122·ll, 1 cycle) or 
32b*32b (123, 122·HH, 3 cycle). Should the multiplication be ignored, double precision transfer 
can be executed at 16b*32b (123, 122=LH, 2 cycle). 

Be careful with 2 the following types of transfer commands that are prohibited. 
CD Between serial 1/0 output register of the same register (EX) 01 H -. 01 H 
@Respective registers relating to the barrel shifter B2H -. B1 l 
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(2) Barrel Shifter 
Barrel shifter operation command is inserted in the transfer commands. 
There are 3 types of barrel shifter operation commands depending on the transfer destination 
Y register.· · · · 

Barrel shifter operaiton .command 
Transfer destination Transf.er data (16b) 
Y Register dis d14 d13 di2 d11 d10 - do 

(j) Positive value floating-point type conversion Bl1H - - - - - - - -
©Arithmetic left shift Bl1L - S3 S2 S1 So - - -
@Arithmetic right shift Bl2H - 53 82 81 So - - -

As a rule those are single precision transfer commands. ·As for transfer data in the case of 
CD Positive Value floating-point type conversion, anything will do. For © Arithmetic left shift 
and @ Arithmetic right shift the amount of shift S is specified in the 4 bit d14 to d11. 
Conversion scale is, fcir CD also included, O to 15 bit . 

• S •I: 2'S, IS:i:S 0:0 
' .. 

Input data to be converted is 31 bit data A', excluding L8B, taken from value A (32b) or the 
result value Ace from the previous command, passed through a clipper . .. 

A'=-a,. + l: 2-•a,,., 
i•I 

1-2~" <:A'<=-1 

The converted results can be observed from the following 4 registers. The value is kept until 
the following barrel shifter operation command is issued. 
B01 H is the respective data converted value. 

II 
BOlH=·d,.+l: 2· 1d11-1 

i •I 

801 L shows input A with the exclusion of sign 
bit, where the upper 4 bit are inverted and the 
rest is filled with zero. 
B02H and B02L apply a only during floating­
point type conversion. The amount of shift a is 
included. 

15 <=:Q 0:0 
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Output 

X register 

BOlH 

80 l .L 
802H 
B02L 

Output data (16b) 

d,. d,. d,, d,. d11 d,. - do 

b11 b1 • b,. b11 b11 b1 a - bo - - ,_;...__ 

831 au au au atr 0 - 0 

0 Qi Qi Q, Qo 0 - 0 

0 0 Q3 Qr Q1 0 - 0 
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CD Positive value floating-point type conversion 

Positive value A• ( c:o, 8.31=0) is converted to floating-point type (A'-B01H•2-0). 

Case I A' ;;:2· 11 

:U-Q , , 

t I: 2·' a,, -Q-,) • 2-Q::::: 1-0 +I: 2· 'a,, -Q-, I • 2 -Q= B 0 1 H • 2-Q 
1 •I I• I 

This, to turn into the regular form B 0 1 H ;;: + (b,.=l) 

Case n 2 ·II >A' 

" A'= -o+r2-1a,, •• " r2· 1a11-1 • 

II 
I -o +r2·•a,..,J • 2 • 11 =B o 1 H • 2-Q ,., i •IT ·-· 

This becomest>BO 1 H(d,.= 0). Q=lS 

@Arithmetic left shift 
With sign bit fixed, S bit of A' is shifted left 

IS 
0 1 H=-a., + r2-•a,,.,_, 

I• I 

Case I 2 · 1 >A'O: 0 .. .. 
A'• 21 = ! -o + t 2- ·a,, -, I • 21= ( L 2- I &31 • .1 

i •I I •t •I 

II 

:::::: -0 +I:2 • 1111-1-1=BO1 H 
i•I 

Case U o >A'o:-2-• 

~·-· • 2 • • t2 ·•a,, ... , 
l•I 

A'• 21 • 

JO 31 --
{-! + r2-•a,. .• 1 • 21= - 1r2-•a,. •• +2-"I • 2• 

'•I I• I 

It 2· •a,-;-:-:-+2-"I 21 
i ...... 

t'i2'-·a;;:;:7 +2- Ul-• 11 
I• I 

JG .. I IS 

-1 +r2-·a,, •••• :::::-l +r2-·a11-s-.=BO 1 H 
I• I I• I 

Case m A'o:2-• or -2·• >A' 

In this case conversion cannot be executed correctly 
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@Arithmetic right shift 
With sign bit fixed, S bit of A' is shifted right. 

S II 
B 0 1 H = -a,,+!: 2-' a,, + !: 2-; a1, ·•-, 

1 •I i • t •I 

However, 
II 

S= 0 BO I H= -a.,+r2-•a.,-1::::::A' 
i •I 

" 5=15 B 0 I H= -a,,+ r2-•ai,=-2- 11a., 
I •I 

" A'• 2-•= t-a,, +,~,z-·a.11-1} 

• :'I 0. s 
-a .. + r2-·a,, + r2-•a,, •• _, 

I• I I •S+ I 

. " ::::::-a11+r2-•a,,+r2-•ai,.,_, =BO I H 
i •I I •S+ I 

Flag BSQ 

This flag is renewed with every barrel shifter operation command. This applies only 
during positive floating-point conversion. 
When positive value floating-point conversion is executed, from that bit shift a 

• Q=I:2'qi ... 
qo becomes the Flag BSQ. 
That flag value is kept until the following barrel shifter operation command comes. 
When condition jump command and barrel shifter operation command are on the same 
command, Flag BSQ that is utilized for condition jump, is the flag value of the previous 
barrel shifter operation command. 

BSQ .. QN The bit shift amount of the positive value floating-point conversion is 
an odd number 
BSO-OFF The bit shift amount of the positive value floating-point conversion is 
an even number 

- 336-



SONY. CXD1160AP/AQ 

Jump system command 

Jump commands for the instruction address include: conditional 
jump, unconditional jump and sub routine call. They all jump to 
addresses expressed in 6bit and containing an A. 

A5 A4 A3 A2 Al AO 

s 
A=t2'A, 

i •I 
63'1:A '1:0 

Sub routine call and loop jump can stack instruction address. They 
are formed by a 2-address FILO and can execute up to a double 
conbination. When stack performs a forced 0 address jump, it also 
keeps the previous condition. 

15 14 13 12 II 10 
15 14 13 12 Ill 110 
15 14 19 18 Ill 110 

( 1) Conditional 
jump 115 114 113 
JP(F) 

H H H 

When the condition is met, 
the following command 
executes the command of 
the address ahead of the 
jump. 
When the condition is not 
met, the command after 
that execU1es the 
command of the address 
in the order. 

112 111 

L L 
L L 
L H 
L H 
H L 

H L 

H H 
H H 

(2) Non conditional 
jump 

115 114 113 112 

JMP H L H L 
H H L L 

110 Flag Conditions 

L Zero Results of previous commands Acc=O 
H Non zero Results of previous commands Acc=O 
L Plus Results of previous commands Acc;::O 
H Minus Results of previous commands Acc<O 
L Over flow Results of previous commands Ac~1 or 

Acc<-1 
H BSQ Barrel shifter operation command (positive 

value floating-point type conversion) up to 
the previous command is odd numbered 
shift bit 

L (keep) } ~ctually same value as unconditional 
H (keep) JU mp 

• Below zero and Non zero cannot be used 
Acc+P -Ace Acc+4P-Acc 
Acc+R -Ace Acc+4R-Acc 

Elements from this command, execute the command of the address ahead of the jump, 
unconditionally 

(3) Sub 
routine 
call 
CAL 

Return 
RTN 

115 II~ 113 

H L H 
H H L 

115 111 110 

115 15 14 

L H L 

112 

H 
H 

This command executes the command of address ahead 
of the jump for the sub routine. Also it pushes to the 
stack the address following this command. 

Next this command pops out the address from the stack 
and executes the command of that address. 
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(4) Loop jump 
Sets the number of loops (0 to 15) in the 4 bit loop counter to repeatedly execute a certain 

group of commands (1 to 16 times). · 

Loop co.unter set 
LCS (C) 

Loop counter and 
loop address set 

LTS (C) 

Loop address set 
LPS 

Loop jump 
LPJ 

Example) Program 

LTS (1) 

115 114 113 112 111 110 15 14 Number of loops 

• 
H L L L Cs C1 C, c, C•l:2"'C, lStil:C til:O 

' .. 
Sets the number of loops in the loop counter 

ll5 114 113 112 

H L L H 

111 110 15 14 

c. c. c, c. 

Number of loops 

• C•:E2"'C1 
I •0 

lStil:C til:O 

Sets the number of loops in the loop counter and also pushes into the 
stack the next instruction address (loop head address) 

115 111 110 
15 14 

L H H 

115 Ill 110 
15 14 

L L H 

. Pushes the next instruction address (loop head 
address) into the next instruction address 

Decrements the loop counter value 
CD c~ jumps to the address in the stack 
@ C<O Pops out the stack. and proceeds in order to 

the command of the following address 

Execution 

LTS 1-+C 
Command group A Command group A 
LPJ . 
Command group B 

LPJ . C-1• 0-+C ( ~ ) 
Command group A 
LPJ C·1s -1-+C ( <O ) 
Command group B 

The stack has a double structure. Accordingly, the following can be executed. 
•The subroutine inside the subroutine 
•The loop jump inside the sub routine 
•The subroutine inside the loop jump 

The loop jump inside the loop jump cannot be executed 

- 338-



SONYe 

Execution command and machine language 

123 122 

0 0 
0 

0 

121 120 

16* 16 
16*32 
32* 16 
32*32 

K*D 
121 120 

0 0 

0 0 
0 1 

0 

K*D 
K*X 
X*D 
X*X 

119 118 117 

0 0 
0 0 

0 1 
0 

0 
0 
1 

K*X 
121 120 

0 1 

0 

0 

0 
1 
0 

116=0 

O+P 
Acc+P 

0-P 
Acc-P 

O+R 
Acc+R 

IR I 
Acc-R 

CXD1160AP/AQ 

116=1 

0+4P 
Acc+4P 

0-4P 
Acc-4P 

OHR 
Acc+4R 

J 4R I 
Acc-4R ······· Ace Without latching 

X*D 
121 120 

1 0 

X*X 
121 120 

I I 

115 114 113 

0 0 0 

12-----0 12 o 12-----0 12-----0 

0 0 

0 0 

0 

0 0 

0 

0 

® .. ~~ I J I 04 t%1 .. K6 .. I J I . ~ . I 
K, Id. rl *D• K, Id. r} *X 
(LP J, RTN. LPS) (LP J. RTM. LPS) 

00~1·~4· 1· '06° ·1 
Kc* D, Id. r} 

(LP J, RTN. LPS) 

l1i'J Ke. J J I Y. I 
K, ld.rl *D+ K-Y 

(LP J. RTM. LPS) 

00~ 1 ·~I I"~, .. I 
K+ * D, Id. r} D-Y 

(LP J. RTN. LPS) 

lsJ ~ J ' ~4· I c I . 040 J 
Kc *De 

ILCS (CJ • LTS (CJ l 

l%1 . I. . I Kz J I. I . o.· I 
Ki *De 

(JMP (Al • CAL (Al l 

l%1. ~ · 1~21;. 1 ·o~· I 
K+*Di D-Y 

IJMP (Al . CAL (AJ l 

I ,F, , • y I I I A " I 
K+*D+ K-Y 
JP (Fl (A) 

00 I °K61 IJ 1 ·04 
K, Id. r} *Ace Acc-D, 

(LP J, RTN. LPS) 

M ' '~6 · I I J 1 · y I I 
K, Id. r} *Ace Acc-Y 

CLP J, RTN. LPS) 

ffi~l ·~· 1· ·0e· ·1 
K+* X X-D, Id. rl 

CLP J, RTN. LPS) 

I sJ c I . ~ 4• I c I . ~ . I 
Kc *X 

ILCS (C) . LTS (CJ } 

M . ~' l~zl A J 'o~. I 
Ki* Ace Acc-D, 
UMP (Al • CAL (Al l 

~·~.·IKzil.J'~'i 
Ki *X 

(JMP (A) I CAL (Al } 

I '/ I ' ~ I I ' ~ " I 
K+ *X 

JP (Fl (Al 
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M ~ I ' ~ I I ' I ~61 
I I 

x * o. Id. r} 

CLP J, RTN. LPS) 

00 J I 'K4 I ' I 06, I I 
Ace* o, Id. r} Acc-K, 

(LP J, RTN. LPS) 

® 1 
• Ks .. J J J . ~ . I 

X * Dt X-K, Id. r} 

CLP J, RTN. LPS) 

l1i1 ~ 1 ·~I I ' '~61 I I 
Ace* D, Id. r} Acc-Y 

(LP J, RTN. LPS) 

Isl c 1 · ~ • I c 1 · ~4· I 
X*D• 

ILCS (CJ , LTS (CJ } 

r11 ~ I , ~~ J ' ~ , I ~z J 

Ace* Di Acc-K, 
UMP (AJ . CAL (AJ I 

li1 I. J ' ~ • I . I. . I 02 I 
X*Di 

UMP (AJ • CAL (AJ I 

I 'F' 1 · ~ . I A I ' I 

X*D+ 
JP (Fl (Al 

M ~ I ' ~ ' I ' D~ " I 
X*X X-D, {d. r} 

CLP J, RTN. LPS) 

M ~ I ' y . I . D~ " I 
Acc*Acc Ace -Y 

o, Id. rl setting 
(LP J. RTN. LPS) 

txl~l ·~· 0 ·;·I 
X*X X-Y 

(LP J. RTN. LPS) 

00~1·~!'·~··1 
o, Id. rl setting D-Y 

(LP J, RTN. LPS) 

Isl c I ' ~ ' I c I ' ~' I 
X*X X-Y 

{LCS (CJ . LTS (CJ I 

M)<J'.f'j"ll''I 
Acc*Acc Ace -Y 

UMP (Al • CAL (Al } 

l$<1'~'1";."I 
X*X 

UMP (Al I CAL (A) I 

I .F. I y . I A ' I 
Acc*Acc Acc-Y 

JP (Fl (Al 
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19 18 17 16 

13 12 11 10 

0 0 0 0 

0 0 0 I 

0 0 1 0 

0 0 I 1 

0 l 0 0 
0 I 0 I 

0 I I 0 
0 I 1 I 

I 0 .0 0 

I 0 0 I 

I 0 I 0 

I 0 1 I 

1 I 0 0 

I 1 0 1 

I 1 l .0 

1 1 1 I 

112 Ill 110 

0 0 0 

0 0 I 

0 1 0 

0 l l 

I 0 0 

I 0 l 

1 I 0 

1 1 l 

Ill ILO 15 14 

c, c, c, c. 

CX01160APIAQ 

19 18 17 16 

x y 

13 12 II 10 

0 0 0 0 -- Assignment when 
transfer command is 

1 I H Serial 1/0 CH 1 

I I L Input register 0 0 0 I -- not to be given 
I 2 H Serial 1/0 CH2 

I 2 L Input register 0 0 I 0 RH R register 

0 0 I I RL 

OlH Serial 1/0 CH1 

OIL Output register 0 I 0 0 OIH Serial 1/0 CH1 

02H Serial 1/0 CH2 0 I 0 I OIL Output register 

02L Output register 0 I I 0 02H Serial 1/0 CH2 

0 I I I 02L Output register 

D!H Delay 1/0 

OIL Input register I 0 0 0 DOH Delay VO 

I 0 0 I DOL Output register 

0 I BI 1 H 
fliositive value 

1 0 oating point ty"pe 
BOIH Barrel shifter output data 

BOIL a15 a14 a13 ill ill 0- O 

B02H 0 q3 q2 q1 qO 0-0 I 0 I I B I I L Arithmetic left shift 

B02L 0 0 q3 q2 q1 0-0 I I 0 0 BI 2 H Arithmetic right shift. 

AH ACC data output 1 I 0 I (keep) 

AL I I 1 0 (keep) unused 

1 1 1 I (keep) 

Flag I l l I LO J 112 s 112 C/J 

zero O o none 0 LCS 0 JAP 

Non zero 0 LPJ I LTS I CAL 
Plus O RTN 
Minus LPS 
Over flow 

BSQ 
(keep) 

(keep) 

C (l5iil:C iil:O) Ill 110 19 18 15 14 13 12 II 10 

loop counter 
setting quantity 
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Jump 

system 

address 

0-63 
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K 112 111 110 19 18 17 16 address D 112 Ill 110 19 18 l7 16 address 

K,(d) Rs R, R2 R, R, Ro Oto 63 Do (d) ds d, d, d, d, do 0 to63 

K, (r) 0 Rs R, R, R, R, Ro -32 to +31 D1(r) 0 ds d, d, d, d, do -32 to +31 

K, -8 to +7 o. -8 to +7 

K, -2 to +1 o, -2to+1 

K. +1 o. +1 

Points on Execution Commands 

Execution cycle 
A command can be repeatedly executed from the command 0 address by means of the 

forced 0 address jump every Serial 1/0 sampling cycle. 
Now, Assume that from the time 0 address has started, up until just before 0 address jump 

the number of cycles is N. (Cycle 0 to cycle (N-1)) 

(i) Cycle 0 to cycle (N-3) .......... Normal cycle: Execution possible 
CJ) Cycle (N-2) ............................ KSL cycle: with the exception of K-RAM access, 

execution possible 
@ Cycle (N-1) ............................ KSH cycle: Execution impossible (Any command will do) 

• To provide time for K-RAM, I-RAM and the micro computer to interface CJ) and @ are 
available. 

The number of cycles N is given through the following formula, with Is for sampling frequency 
and fkck as cycle clock frequency. 

fkck N fkck ---!< < --+! rs rs 

If fkck is a whole number N .. fkck/fs .. N1. Cycle 0 to cycle (N1-1) 
If fkck is not a whole number there are 2 cycle patterns 

N• { N1, Cycle 0 to Cycle (N1-1) 
N1+1, Cycle Oto Cycle N1 

General expression N 

fkck/fs whole number N=N1 

fkck/fs is not a whole N=N1 
number Ni+1 

Cycle o to cycle (N-3) 
Normal cycle 

Cycle O to cycle (N1-3) 

Cycle O to cycle (N1-3) 
Cycle 0 to cycle (N1-2) 
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Cycle (N-2) Cycle (N-1) 
KSL cycle KSH cycle 

Cycle (N1-2) Cycle (N1·1) 

Cycle (N1-2) Cycle (N1-1) 
Cycle (N1-1) Cycle N1 
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Therefore when fkck/fs is a whole number 

CD Cycle O to cycle (N1·3) ........ Normal cycle: Execution possible 
@ Cycle (N1-2) ............................ KSL cycle: with the exception of K·RAM access, 

execution possible 
@ Cycle (N1·1) ............................ KSH cycle: Execution impossible (Any command will do) 

Or when fkck/fs is not a whole number 

A Cycle O to cycle (N1·3) : Execution always possible at normal cycle. 
B cycle (N1·2) : Tums into normal cycle or KSL cycle. 

Execution possible with the exception of K·RAM 
C cycle (N1-1) : Tums into KSL cycle or KSH cycle. 

A command that does not use transfer command. 
(In fact, execution impossible) 

D cycle N1 : Tums into KSH cycle or does not exist. 
Execution impossible (Any command will do) 

Example 1) When fkck-6.144 MHz fs=48 KHz 

fkck =lZB 
rs 

:. N=N1=128 Cycle 0 to cycle 127 

{ CD Cycle 0 to 125 
:. @ Cycle 126 

@Cycle 127 

Example 2) When fkck=6.144 MHz fs-44.1 KHz 

fkck =139. 3 ... 
rs 

. N { N1 = 139 cycle 0 to cycle 138 
· · = N1+1 = 140 cycle 0 to cycle 139 

l A Cycle 0 to cycle 136 
. B Cycle 137 
· · C Cycle 138 

D Cycle 139 
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Serial 1/0 and Register 
(1) Serial VO input register 

The conditions for transfers with serial 1/0 input register as source or for cycle n without 
MPY are: 

N-4_!_ < n < N-22_ +M 
4 4 

SIN delay from M BCK falling edge 

As M=22_ (KCKJ 
4 

I 
N-4- <n <N :.N-4 :On :ON-I 

4 
fKCK 

• -- ,. for whole number 
fS 

n= {N-4 :On ::ON-11 = {N,-4::0n ::ON.-11 

Cycle O to cycle (N1-5) .............. Serial input data transferred to the previous 
sampling space is in this space register and can 
be handled freely. 

Cycle (N1-4) to cycle (N1-1) ...... In this space usage of serial 1/0 input register is 
prohibited. 

• In certain cases cycle (N1-2) can be used. Check when necessary. 

• fKCK ,. for whole number n= (N-4 :On :ON-I I 

rs ~-------------------------~ 
Cycle O to cycle (N1-5) Serial input data transferred to the previous 

sampling space is in this space register and can be 
handled freely. 

Cycle (N1-4) to cycle N1 ······-····In this space usage of serial 1/0 input register is 
prohibited. 

(2) Serial 1/0 output register 
Cycle n conditions for transfers that can not be executed with serial 1/0 output register as 
destination 

I fKCK 3 fKCK 
N-44 +re -M<n < N-24 t re fB ... bit clock frequency 

M is a delay margin to be ignored here I fKCK 3 fKCK 
N-4- + -- <n < N-2- t --

4 fB 4 fB 

24 bit clock system 

I . I fKCK 
N-4- t - --<n 

4 48 rs 
3 I < N-2- t -
4 48 

32 bit clock system 

I l fKCK < Ni _22_ t _l_ 
N-44 + 64 -rs-<n 4 64 

fKCK 
rs 

fKCK 
rs 

• As no margin is taken for the left side, in certain cases prohibited cycles are 
not included. Check when necessary. 
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Example 1) fKcK=6.44 MHz fs=48 KHz N=N1=128 {Cycle 0 to cycle 127) 

Serial 110 input register n• {N,-4:0n :ON,-11 • 1124 :iOn :i012i I 
. { Cycle O to cycle 123 .............. usable 
" Cycle 124 to cycle 127 .......... unusable 

Serial 110 output register 24 clock system 
l l 3 l 

N-4- + - 128<n < N-2- + -128 
4 48 4 48 

7 l 
N-1-<n <N- -

12 12 

N-l:iOn :ON-1 

n•N-l•N,-1•127 

{ Cycle 0 to cycle 126 .............. usable 
:. Cycle 127 ................................ unusable 

Serial 110 output register 32 clock system 
l l 3 l 

N~4- + - 128<n < N-2- + -128 
. 4 ~ 4 ~ 

N-2_!_ < n < N- 2_ 
4 4 

N-2:i0n :ON-1 

CXD1160APIAQ 

n• ( N-2:0n :iON-1 I = I N,-2 :an :ON,-11 = (126 :an :i0127 I 

. { Cycle 0 to cycle 125 .............. usable 
.. Cycle 126 to cycle 127 .......... unusable 
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Example 2) fKcK=6.144 MHz fs=44.1 KHz { N1 •139 (Cycle O to cycle 138) 
NH1 .. 140 (Cycle 0 to cycle 139) 

Serial 110 input register n= IN,-4Sn SNd • !135 Sn :501391 

. { Cycle 0 to cycle 134 .............. usable 
· · Cycle 135 to cycle 139 .......... unusable 

Serial 110 output register 24 clock system N-4+ + -k-(139. 3 ... ) < n < N-2+ t -k-(139. 3 ... ) 

N-1. 3 ••. <n < N+O. l. .. 

n= IN-1.0 I = IN,-1. N,.o I = !138.139.0I 

. { Cycle 1 to cycle 137 .............. usable 
· · Cycle 137, 139, cycle 0 ........ unusable 

1 1 3 1 
Serial 110 output register 32 clock systerr N-44 + 64(139. 3 ... ) < n < N-24 I 54039. 3 ... ) 

N-2. 0. . . < n < N-0, 5 ... 

N-2:itn :itN-1 

n= IN-2. N-11 = (N,-2, N.-1. Nil = (137. 138.1391 

. { Cycle 0 to cycle 136 .............. usable 
· · Cycle 137 to cycle 139 .......... unusable 

Delay 110 (Serial mode) and register 
( 1) Delay 110 input register 

Delay 110 input register is input twice during 1 sampling period. For one of those 2 
instances the timing is the same as for serial 110. For the other instance the conditions for 
the transfer with this register as source or the cycle n when MPV cannot be executed are: 

1 rKCK 1 1 rKCK 3 <--- -2- +M ----4- <n 
2 rs 4 2 rs 4 

as M= + (KCKl 

_!._ rKCK _4_!._ < n < _!__ rKCK _2_!._ 
2 rs 4 2 rs 4 

1 rKCK 1 
accordingly n2 • {mun· n < - -- -4- I · · 2 rs 4 

Cycle O to cycle n2 ...................... data transferred during LACK L level of the 
previous sampling level is in the register and can 
be handled freely. 

Cycle (n2+ 1 ), cycle (N2+2) ............ Usage prohibit cycle 
Cycle (n2+3) to cycle (N1-S) .......... data transferred during LACK H level of the 

present sampling period is in the register and can 
be handled freely 

Cycle (N1·4) to cycle (N1·1) .......... Usage prohibit cycle 

•In certain cases cycle (n2+3) also becomes usage prohibit cycle. 
Please check when necessary. 
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(2) Delay VO output register 
Delay 1/0 output register outputs twice during 1 sampling period. For one of those 2 
instances the timing is the same as for serial 110. For the other instance, the conditions for 
cycle n where transfer" with this register as destination can not be executed are 

I fKCK I fKCK I fKCK 3 fKCK 
- - -4- + - -M<n <- - -2- + 
2 rs 4 rs 2 rs 4 re 

as M=O [KCK] 

fKCK _4__!_ + fKCK I rKC~ _2_2_ + rKCK 
rs 4 re < n 2 rs 4 rs 2 

24 bit clock system 
25 rKCK 1 25 fKCK 3 

48 rs +4 <n < 48 rs -24 
32 bit clock system 

33 fKCK 1 
- -4- <n 

64 rs 4 

•In certain cases, as the left side margin is not included, cycles that become 
prohibited are not included. Please check when necessary. 

Example 1) fKcK .. 6.144 MHz fs=48 kHz N-N1 .. 12a (Cycle Oto cycle 127) 

1 1 1 
Delay 1/0 input register n1 <-2 128-4- ~ 60- - :.nz=59 

4 4 

I Cycle O to cycle 59 ....•.....•..•.......... usable 
:. Cycle 60 to cycle 61 ...................... unusable 

Cycle 62 to cycle 123 .................... usable 
Cycle 124 to cycle 127 .................. unusable 

Delay VO output register 24 clock system 
25 I 25 3 

- 128-4- <n <- 128-2-
48 4 48 4 

5 11 
62-<n <63-

12 12 

N=63 

. Cycle 63 ......................... ; .................. unusable ( 
Cycle 0 to cycle 62 ........................ usable 

· · Cycle 64 to cycle 126 .................... usable 
Cycle 127 .......................................... unusable 
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Delay 110 output register 32 clock system 
33 1 33 3 

- 126-4- <n <- 126-2-
64 4 64 4 

61_!_ <n <63_!_ 
4 4 

n= {62. 631 

( 
Cycle O to cycle 61 ........................ usable 

:. Cycle 62 to cycle 63 ...................... unusable 
Cycle 64 to cycle 125 .................... usable 
Cycle 126 to cycle 127 .................. unusable 

Example 2) fKCK=6.144 MHz fs=44.1 KHz N1 =139 (Cycle 0 to cycle 138) 
Ni+ 1 =140 (Cycle 0 to cycle 139) 

Delay 1/0 input register 
1 1 

n1 <2 139. 3 ... -4 4 = 65. 4 ... :.n=65 

( 
Cycle 0 to cycle 65 ........................ usable 

:. Cycle 66 to cycle 67 ...................... unusable 
Cycle 68 to cycle 134 .................... usable 
Cycle 135 to cycle 139 .................. usable 

Delay 1/0 output register 24 clock system 
25 1 25 3 48 139. 3 ... -4 4 <n <48139. 3 ... -24 

68. 3... < n < 69. 8... o=69 

(
Cycle 1 to cycle 68 ........................ usable 
Cycle 69 ............................................ unusable 
Cycle 70 to cycle 137 .................... usable 
Cycle 138 to cycle O ...................... unusable 

Delay 1/0 output register 32 clock system 
33 1 33 3 64 139. 3 ... -4 4 < n < "64139. 3 ... -24 

67. 5. . . < n < 69. 0.. . n= {68. 691 !Cycle 0 to cycle 67 ........................ usable 
Cycle 68 to cycle 69 ...................... unusable 
Cycle 70 to cycle 136 .................... usable 
Cycle 137 to cycle 139 .................. unusable 
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Delay 1/0 (delay mode) and register 

( 1 ) 32 bit delay mode 
32 bit Conditions where delay mode can be realized 

rs :o 1 ~6 rKcK that is No <:136 

The relation between data to write in DO register and data to read from DI register is. 
•DO register 

[ 
Cycle 0 to cycle 66 : data written last in this period is set as CH1 (n) 
Cycle 67 : write prohibit 
Cycle 68 to cycle (N1-2) : data written last in this period is set as CH2 (n) 
Cycle (N1-1), (N1) : write prohibit 

•DI register 

[ 
Previous cycle 134 to cycle (Ni-2), cycle 0 to cycle 65 

: In this period CH1 data (n-r) can read 
Cycle 62 to cycle 125 : In this period CH2 data (n-r) can read. 
Cycle (N1-1), (N1) : read prohibit 

(2) 30 bit delay mode 
30 bit Conditions where delay mode can be realized 

rs :o 1!8 rKcK that is N,;;;: 128 

The relation between data to write in DO register and data to read from DI register is. 
• DO register 

[ 
Cycle O to cycle 62 : data written last in this period is set as CH1 (n) 
Cycle 63 : write prohibit 
Cycle 64 to cycle (N1-2) : data written last in this period. is set as CH2 (n) 
Cycle (N1-1), (N1) : write prohibit 

•DI register 

[ 
Previous cycle 126 to cycle (Ni-2), cycle 0 to cycle 61 

: In this period CH1 data (n-r) can read 
Cycle 62 to cycle 125 : In this period CH2 data (n-r) can read. 
Cycle (Ni-1), (N1) : read prohibit 
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Application example 1 

SOT 
SCK 

Microcomputer XSLD 

GNO--+-<>--i 
22. 5792MHz--+---t 

co 
C X 011250 DA 1 S l----..--'B""C<"-K!...---f-j1--J 

LRCKl-.--t---'L~R~C~K"----11--t---i 

Application example 2 

CNO 

22.57t2MH1 

' +5V 

CAii >----~~ 

CXD1160AP/AQ 

CAS 

DO 
·i------------io I DRAM for 

12E!----------j WE Delay 

t----------..,RAS 
L~~,--------~AO~ A7 

(TOP VIEW) 

,-----------1~ 
00 

,--------~--iot DRAM !or 
,----------!WE 0.lay 
.--------'"Im 
,..-----.-----j A0-A7 

OAC 

co 
CXD1125Q OAI~ 1---'""'"---"-+-----------"°"1 

~~l----'!!;,!\-----1------------"""1 
DAC 

(TOP VIEW) 
CXD1160AQ 
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Package Outline Unit: mm 

CXD1160AP 2Bpin DIP (Plastic) 600 mil 4.2 g 

28 

0.5 tO,I 

t.2 t0.15 

CXD1160AQ BOpin QFP (Plastic) 1.6 g 

0 

0.8 

15 

0 

! ~d 
::I +I 

IO CD 
cl •;,i 

z 

41 

- 350-

O'tot5' 

DIP·28P-04 

40 

QFP-80P-L01 



SONY@ CXD12445 
Digital Filter for CD Player 

Description 
CXD12448 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 

Package Outline 

40 pin SDIP (Plastic) 

35.31MAX 

v 
• Input voltage V1 -0.5 to Voo +0.5 v 
• Storage temperature Tstg -55 to +150 oc 
• Allowable power dissipation Po 500 mW (Ta=60°C) 

Recommended Operating Conditions 
• Supply voltage Voo 4.75 to 5.25 v 
• Operating temperature Topr -10 to +60 oc 
• OSC frequency Ix 12.0 to 18.5 MHz 

- 351 -
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Block Diagram 

Pin Configuration (Top View) 

GND 

TESTl 

ATT 

SHIFT 

LATCH 

SOFT 

INI T 

N.C. 

XIN 

Voo 

Voo 

BCK 

DATA 

LRCK 

DPOL 

INAF 

LFS 

SONY/I' S 

N.C. 

TEST2 
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TESTS 

TEST7 

TESTG 

TESTS 

EMP 

NS 

APT/WS 

BCKO 

DATAL 

GND 

GND 

DA TAR 

LRCKO 

LE/WS 

OUTIB/18 

OFST 

OPOL 

MUTE 

TEST4 

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 12S. 

18 SONY/l 2S 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 (12S format) 

28 LRCKO 0 LRCKO output 

29 DATAR 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) VIH -

Latch) VIL -

lu -

VoH lo=-2mA 

VoL lo= 2mA 

Symbol Conditions 

Fx 

Fscx 

tw1s Defined at Duty 

!IDS 

!IDH 

!ILRS 

!ILRH 

twos Fx=16.9MHz 

!ODS Sony output mode 
8Fs. BCK24 

to DH CL=50pF 

twos Fx=16.9MHz 

taos I'S output mode 
8Fs. 

!OOH CL=50pF 

twos Fx=18.5MHz 

taos Sony output mode 
8Fs. BCK24 

!OOH CL=5QQf 

twos Fx=16.9MHz 

taos I'S output mode 
8Fs. 

!OOH CL=50_£F 

!R, IF 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 % 

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 

L tw B I 

BCK ..; Voo/2 
tw1e 

~ 

hos ~ 
DATA Voo/2 

I 

hLRH hLRS 

LRCK Voo/2 

•Output 

_____.. ...--tF tR _,._ woe ---BCKO VooxO 
VooxO 

.9 
Voo/2 

•1 Ir twos 

toos tooH toos 

DAT AO Voo/2 

LRCKO Voo/2 
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twosF 

SHIFT 
Voo/2 

twosF 

hAS 
f1AH t1AS 

ATT 

fw1LA 

LATCH 

Item Symbol Conditions Min. Typ. Max. Unit 

Shift pulse width TWISF 600 ns 

ATT set up time TIAS 300 ns 

ATI 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 

- 356-



SONY@ 

Functions 
Conceptual block diagram 
An outline block diagram of this LSI is shown below. 

DPOL NS 

r- - - - -1- - - - - -1- - - - - - T - - - - - -1 

IN FIR1 

1. Noise shaping 

I I 
I 
I 
I 

EMP 

Fl R2 

SOFT ATT 

FIR3 

CXD1244S 

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 

1.01-----

0 
I 
1 • 
I 
I 

T 

/J 
I I 

I 
I 

T 

• t 

I 

SOFT 

si'L _______ r_=_2_s_G_1_Fs 1 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 
3F~ (H) -0.017 dB 

001 (H) -60.206 dB 

000 (H) -= 

The attenuate value from 001 (H) to 3FF (H) can be obtained through the following formula. 

l Input data J 
A TT =201og dB 

1024 

Example: Attenuate data for 3FA (H) 

[ 
1018 

ATT =201og ----
1924 

J dB=-0.051 dB 

2) Attenuator operation 
Suppose that there are pieces of attenuator data ATT1, ATT2 and ATT3 and that 
ATT1>ATT3> ATT2 and that the place of attenuator data ATT1 is transferred first and ATT2 
transferred next. II ATT2 is transferred before. The value of ATT2 is reached (during the state 
of A in Fig.1 ),the attenuation directly approaches the value of ATT2. If ATT3 is transferred 
before the value of ATT2 is reached (during the state of B or C in Fig.1). the attenuation is 
carried on from the value at the time (B or C) to approach the value of ATT3. Transition from 
one piece of attenuator data to another is the same as in the case of softmuting. 

1.0(0dBI ---~ 

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. 

12 bit 

ATT 

LSB 11 10 9 8 7 6 5 4 3 

SHIFT 

LATCH 

CXD1244S 

2 MSB 

(1) A TT 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", ATT cannot be transferred. 
(3) With INIT at f, 400 (H) is set as ATT data. 

ATT 

400!Hl 

SOFT 

ATT3 

SOFT 

OOO!H)'--~~~~~~--''-----''---1~~......,,__~~~~~~~~~~~~--

t 
POWER ON I 

SOFT__J-----' 

• The transition from ATT1 to ATT2 takes place in soft muting operation. 
• During attenuate operation SOFT is set to either ON or OFF, it turns back to the original ATT 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 11=50µs and 't2=15µs at fsA4.1kHz. 
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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 16/18 Offset value 

L x L 0000 (H) 
L x H 00000 (H) 
H H L 02AA (H) 
H H H 02AA8 (H) 
H L L FD55 (H) 
H L H FD554 (H) 

6. Muting 
By turning MUTE to "H" or INIT to "L", the output can be muted. Then, the offset value set at 

the offset is output. When INIT is at "L", O data is input to this LSI. 

7. Data polarity 
Inversion and non inversion of the output data can be selected by means of DPOL. 

When DPOL is at "H'', non inversion. 
when DPOL is at "L", inversion. 

8. 1/0 synchronizing circuit 
1) Principle 

A window featuring 1 O internal system clocks (XIN/2) is set. The sync circuit observes whether 
the rising edge (LRCK f) of LRCK that is input, has entered the window or not. When the power 
supply is turned on, should 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 LRCK f is inside the window but located close to one of the 2 edges of the 

window, the sync may miss with the mingling of external noise or other Re sync operation. To 
this effect it is necessary to apply resync, without fault, after supply is turned on. ReSync 
operation is executed with the INIT f timing. Sync. circuit is initialized and LRCK is located in the 
center of the window. 
Moreover, when the sync falls out of the window, INAF output turns to "H" level. 

3) Non synchronous MUTE 
When INAF is at H, 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. 

~ 
BFs 4Fs 

SONY 12S 12s 
(Control pin) 
SONY/12S 'L' 'H' <--
LEFS no effect 'L' 'H' 
OUT16/18 At will no effect <--

(Output pin) BLRCK 4LRCK <--
LRCKO 24BCK l 16BCK <--
BCKO DAT AL J Staggered MIX data 
DAT AL DA TAR DATA 'L' 
DAT AR APT ws <--
APT/WS 
LE/WS LE ws <--

10. 1/0 signal latch timing 
1) Input 

DPOL, SOFT, MUTE, OFST, OPOL, INIT, SONY/12S, LFS, OUT16/18, NS, EMP 
The above indicated input signals are latched by means of internal clocks equivalent to LRCK. 

2) Output 
LRCKO, DATAL, DATAR, APT.WS, LE/WS 
The above indicated output signals are latched by means of internal clocks equivalent to BCKO. 
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1/0 Timing Chart 

Input 

LRCK 

BCK 

DATA 

Output 

(SONY l 

LRCK 

APT/WS 
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BCK 

DATA l} (16bit Model 
DATA R 

DATA l} (18bit Model 
DATA R 

Output (128) 

< 12 S l 

LRCK 

APT/WS 
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SCK 
CD 4fs Mode 

DATA L 

DATA R 
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DATA l 

DATA R 
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44.IK 
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~I ------
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Filter characteristics (for 4Fs) 

-0.1990 

ro -0.1995 
~ 

el -0.2000 c 
0 

fr 
"' -0.2005 0: 

-0.2010 
0.0 

0.0002 

ro 0.0001 

~ 

" 0.0000 "' c 
0 

fr 
"' -0.0001 
0: 

-0.0002 
0.0 

0.0 
ro 
"O or 
"' -50.0 c 
0 

fr 
"' 0: 

-100.0 

0.0 

Frequency characteristics 

5.0 10.0 

Frequency (KHz) 

15.0 

Ripple characteristics 

5.0 10.0 15.0 

Frequency (KHz) 

Attenuate 

,,.,,,. L k. l 
44.1 88.2 132.3 

Frequency (KHz) 

------1 

20.0 

20.0 

. 
176.4 

CXD1244S 

Filter characteristics (for 8Fs) 

Frequency characteristics 

-0.1990 ~---~---~--------~ 

ro -0.1995 c------+-----+----+------; 
~ 

~ -0.2000 t------1-----+----t-----1 
0 

fr 
" 0: -0.2005 t------j------+-----+-------j 

ro 
~ 

"' "' c 
0 

fr 
" 0: 

ro 
"O 
or 
"' c 
0 

fr 
'" 0: 

-0.2010 ~---~---~----~---~ 
0.0 

0.0002 

0.0001 

0.0000 

-0.0001 

-0.0002 
0.0 

0.0 

-50.0 

-100.0 

0.0 

5.0 10.0 

Frequency (KHz) 

15.0 

Ripple characteristics 

5.0 

I J_ 

88.2 

10.0 

Frequency (KHz) 

Attenuate 

1 I 
176.4 

Frequency (KHz) 

15.0 

J_ I 
264.6 

20.0 

20.0 

352.8 
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Pulse D/A Converter* 

Description 
The CXD2552Q is a pulse D/A converter developed 

for digital audio products; compact disc player and 
others. 

Features 
• PLM pulse converter 
• 3rd order noise shaper 
• Direct digital sync 
• Master clock 1024Fs 
• 2 channel built in 

Absolute Maximum Ratings 
• Supply voltage Voo --0.5 to +6.5 V 
• Input voltage V1 --0.3 to Voo+0.3 V 
• Allowable power dissipation 

Po 500 mW (Ta=60°C) 
• Storage temperature 

Tstg -55 to + 150 ·c 

Recommended Operating Conditions 
• Supply voltage Voo 4.75 to 5.25 V 
•Operating temperature Topr -10 to 60 °C 
• OSC frequency fx 32.0 to 49.7 MHz 
• Supply voltage difference 

Vor>-Voo2, Vor>-DVoo, Vor>-XVoo ± 0.1V 
Vss-Vss2, Vss-DVss, Vss-XVss ± 0.1V 

Block Diagram and Pin Configuration 

01NITI>-----; 
00.,0------< 

CXD2552Q I 

44 pin QFP (Plastic) 

• 
Structure 

Silicon gate CMOS IC 

Applications 
Compact disc player, digital amplifier, BS tuner 

• Sony Corporation developed the Pulse D/ A converter and designed the LSI circuitry that incorporates the Multi-Stage Noise 
Shaping technique originated by NTT (Nippon Telegraph and Telephone Corporation). 

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by 
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the 
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits. 
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Pin Description 

Pin No. Symbol 1/0 Description 

1 Voo2 - Analog power supply 

2 Vss - Analog GND 

3 R (-) 0 Reh PLM output (Opposite phase) 

4 Voo - Analog power supply 

5 Vss2 - Analog GND 

6 Vsus - Sub straight. Connect to GND. 

7 LACKO 0 LACK output 

8 DM2 I Dither polarity 

9 DM1 I Dither designation 

10 POL I PLM output polarity "L • : Positive phase "H" : Opposite phase 

11 DVoo - Digital power supply 

12 TEST3 I Test pin. Fixed at "L" level in normal operation mode. 

13 MUTE I Turns interpolator output into 0 data. Effective at "H". 

14 LACKI I LACK input 

15 DAI I Reh data input 

16 DU I Leh data input 

17 BCKI I BCK input 

18 TEST1 I Test pin. Fixed at "L" level in normal operation mode. 

19 TEST2 I Test pin.Fixed at "L" level in normal operation mode. 

20 SYNC I Sync control pin 

21 INIT I Resynchronized by rising edge of this signal 

22 128Fs 0 128Fs output 

23 Vsus - Sub straight. Connect to GND. 

24 512Fs 0 512F s output 

25 DINIT 0 Delay INIT signal output 

26 INAF 0 When 1/0 sync is missed "H" is output. 

27 DVss - DigitalGND 

28 Vsus - Sub straight. Connect to GND. 

29 Vss2 - Analog GND 

30 Voo -- Analog power supply 

31 L (-) 0 Leh PLM output (Opposite phase) 

32 Vss - Analog GND 

33 Voo2 -- Analog power supply 

34 Vss - Analog GND 

35 L (+) 0 Leh PLM output (Positive phase) 

36 Voo - Analog power supply 

37 Vs us - Sub straight. Connect to GND. 
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Pin No. Symbol 1/0 Description 

38 ·"J0/ss - ClockGND 

39 XIN I Crystal oscillation input pin (1024Fs) 

40 XOUT 0 Crystal oscillation output pin 

41 "J0/oo - Clock power supply 

42 Voo - Analog power supply 

43 R(+) 0 Reh PLM output (Positive phase) 

44 Vss - Analog GND 

Electrlcal Characteristics 
DC Characteristics (Voo=Voo2=DVoo=XV00=5.0V ± 5%, Vss=Vss2=DVss="J0/ss=OV, Topr=-10 to 60°C) 

Item Symbol Condition Min. Typ. Max. Unit 

"H" input voltage VtH - 0.76Voo v 
"L" input voltage VtL - 0.24Voo v 
Input leak current lu - ±5.0 µA 

"H" output voltage (DINIT. INAF) VoH lo=-1mA Voo--0.5 v 
"L" output voltage (DINIT, INAF) VoL lo=1mA 0.4 v 
"H" output voltage (512Fs, LACKO) VoH lo=--0.4mA Voo--0.5 v 
"L" output voltage(512Fs. LACKO) VoL lo=0.4mA 0.4 v 
"H" output voltage (128Fs) VoH lo=--0.3mA Voo--0.5 v 
"L" output voltage (128Fs) VoL lo=0.3mA 0.4 v 
"H" output voltage (R+, R-, L+, L-) VoH lo=-15mA Voo--0.5 v 
"L" output voltage (R+, R-, L+, L-) VoL lo=15mA o~5 v 
"H" output voltage (XOUT) VoH lo=-2.0mA V~o--0.5 v 
"L" output voltage (XOUT) VoL lo=2.0mA 0.4 v 
Current consumption loo - 55 80 mA 

AC Characteristics (Voo=Voo2=DVoo=XV00=5.0V ± 5%, Vss=Vss2=DVss=XVss=OV, Topr=-10 to 60°C) 

Item Symbol Condition Min. Typ. Max. Unit 

BCKI pulse width tw 38 nsec 

DATAL, R set up time tsud 18 nsec 

DAT AL, R hold time thdd 18 nsec 

LACKI set up time tsulr 18 nsec 

LACKI hold time thdlr 18 nsec 

PLM output rise/fall time tr, ti CL=300pF 10 nsec 
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•Input 

tw tw 

BCKI 

I tsud thdd 
11 ·' •I 

I I 
I I I 

DATA L R x x x 
thdlr tsulr 

I 

LACKI x 
•Output 

90% Yoo 

PLMsel I 
PLM OUTPUT I 

I 
10% Yoo I 10% Yoo 

I 
I 

I I 
trp/m ~ I+- tfplm ~ 

,,._ 
I I 

- 367 -



SONY CXD25.520 

Analog Characteristics (Voo=Voo2=0Voo=XVoo=5.0V, Vss=Vss2=DVss=XVss=OV, Ta=25 °c) 

Item Symbol Condition Min. Typ. Max. Unit 

Total harmonic 
THO 

1 kHz, OdB data 
0.0030 % 

distortion (Fs=44.1 kHz) 

1kHz, 

S/N ratio S/N 
OdB/- oo dB data 

96 dB (Fs=44.1 kHz) 
(A filte used) 

Electrical Characteristics Testing Method 

The testing of total harmonic distortion and S/N ratio is shown in Fig. 1. and 2. 

100P 

9.IK 4.7K 5.SK 
R-ch 

PLM-

L-ch 220P 

9.IK 4.7K 
1000PI 

PLM-t 

100P 

Fig. 1. 

384Fs 3 multiplier 128Fs osc 
CIRCUIT 

1024Fs 

SH I BASOKU(A0725C l 
1Fs 8Fs 

DIGITAL PLM 
ANALOG 

SIGNAL D/F OLI DAC L ANALOG SWITCH DISTORTION 
GENERATER DATA (CXD1244) CXD2552 PLM CIRCUIT BOX ANALYZER 

(1681Tl ORI R 

Fig. 2. 
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SONY CXD25520 

Description of Function 

1/0 Synchronizing Circuit 

1) Theory of operation 
A window featuring 8 internal clocks (256Fs) is set. The sync circuit observes whether the rising edge 
(LACK _f) of the LACK input has entered the window or not. 
When power supply is turned on. should LACK _f be out of the window. the sync circuit stops the internal 
processing in timing with the center of the window. The processing is started synchronously with the 
appearance of the next LACKS . Synchronization between the exterior system and this LSI is established 
through this operation. 

2) Resynchronization by means of INIT 
Even when LACK S is inside the window but located close to one of the two edges of the window, 
synchronization may be upset by the mingling of external noise. To this effect, it is necessary to apply resync 
without fail after power supply is turned on. Resync operation is executed from the rising edge of INIT and 
timed after 4 periods of Fs rate LACK. The sync circuit is initialized and LACKS is located at the center of the 
window. 
Moreover, when synchronization falls out of the window, INAF output turns to "H" level. 

!NIT input _J f! 

Here resynchronization is applied. 

Internal !NIT 
signal 

DINIT outDUt 

Input Timing (Bfs rate) 

LRCKI 

BCKI 

DLI 

~f 

4 periods of Fs rate LRCK 
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Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume respon.sibility for 
any problems arising out of the use of these circuits or for any infringement of thir<I party patent and other right due to same. 
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SONY 

Package Outline 

34 

Unit:mm 

44pin OFP (Plastic) 1.19 

D 1 7.6 ±0.4 

D 14.0 ±o.2 

22 
N 
o• 
-H 

CD 
..... 

2.7±0.1 ~· -10· 

.:.3"'.1'-'M::.:.A:..:X:i-~.+..~D O.l 5 

SONY NAME QFP-44P-L12 
EI AJ NAME •OFP044-P-1414-AX 
JEOEC COOE 
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SONY CXD2555QI 
Audio Delta Sigma Type A/D+D/A+D/F 

CXD2555Q is a delta sigma type (2nd order delta 
sigma noise shaping) ND & D/A with a digital filter. 

Features 
Two Channel ND, D/A with over-sampling, 
Decimation digital filter. 

Analog circuit for ND included 
Distortion level: 0.01% (ND, D/A) 
S/N: 90dB for D/A 

80dB for ND 

Functions 
1 Fs data rate 1/0 possible 
Multi chip system possible 
Serial data inter face:32 slot 

RighVLeft Adjusted Data 
MSB/LSB first in selections 

Master clock Selection: 
256Fs/512Fs/768Fs/1024Fs 

Fs selection: 
8KHz/16KHz/32KHz/44.1 KHz/48KHz 

Provides several clock outputs, devided by a rnasterclock 

Description of Operation 

ADVANCED INFORMATION 

48pin QFP (Plastic) 

~---~--~---~~-------------

1. Serial Data Interface LACK, BCK, SOUT, SIN, MASL, MLSL 
Serial data format is same for both SIN and SOUT - 2's complementary 2 channel serial data. Each channel has 16bit 
data at 32bit slot. MASL mode select the 16bit data timing - data comes first or later. MLSL mode select MSB first or 
LSB first. 

~~-1-----
MASL 

·---··-----
H Data First 

_L ___ -DataLate-

2. Master Mode/Slave Mode MS, LACK, BCK 
When multiple chips are used together, one of the I Cs is used as "Master" and output LRCK, BCK. Other ICs are 
receiveing these clocks as "Slave" chips. . 
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2. (Con't) Slave Mode 

(Example) 

Input 

CXD2555Q 
LACK 

BCK 

MS --

{Slave 
Mode) 

CXD25551 
LACK 

BCK 

---·-

3. Crystal Oscillation Frequency Select XTLI, XTLO, XSLO, XSL 1, UCLK, XCLK. 
If XSL2 = "L" the crystal frequency is selected by XSLO and XSL 1 as shown in Table 1. 
If XTU receives CMOS level input signal, XTLO should open. 

XSL2 XSL1 XSLO C~talFr~ XCLK 

L L L 256Fs 256Fs 

L L H 512Fs 256Fs 

L H L 768Fs 256Fs 

L H H 1024Fs 256Fs 

Table 1 - Crystal Frequency Select 

(Example) 

DSP 

UCLK 

128Fs 

256Fs 

384Fs 

512Fs 

CXD2555/2558 (Slave) 
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4. Low Frequency Fs Mode XTLI, XTLO, XSLO, XSL 1, XSL2 
If XSL2 = "H'', Low frequency sample rate (Fs=8KHz, 16KHz) can be selected as shown in Table 2. 

XSL2 XSL1 XSLO C!Y_stal Fr~ *Low Fr~ Fs Mode 

H L L 256x32KHz 

H L H 256x32KHz 

H H L 512x32KHz 

H H H 512x32KHz 

Table 2 - Low Fequency Fs Mode Select. 

*32KHz based crystal frequency gives these Fs frequencies. 

If 44.1 KHz Is base frequency then Low Frequency Fs are either 22.05KHz or 11.025KHz. 

If 48KHz Is base frequency then Low Frequency Fs are either 24KHz or 12KHz. 

5. DIA Output Mode Selection 

D/A Output Mode Common Differential 

DAS LO L H 

DASL1 L L 

Mode Application 

Common: Low output impedance, use"+" pin only. 
Differential: Common noise cancel. 

Pin Description 

Pin No. Symbol 1/0 Description 

VDD CH-1 D/A Analog Vee 

2 AOUT1+ 0 CH-1 D/A Analog Output(+) 

3 vss CH-1 D/A Analog GND 

16KHz 

8KHz 

16KHz 

8KHz 

4 UCLK 0 User clock output 1/2 of master clock frequency 

5 XCLK 0 256Fs Clock output 

6 VDD Digital Vee 

7 XTLI Oscillating input for Master Clock. 

CXD2555Q I 

Crystal freq. is dependent upon the selection of XSLO 0-2 

8 XTLO 0 Oscillating output for Master Clock 

9 vss Digital GND 

10 vss CH-2 D/A Analog GND 

11 AOUT2+ 0 CH-2 D/A Analog Output(+) 

12 VDD CH-2 D/A Analog Vee 

13 AOUT2- 0 CH-2 D/A Analog Output(-) 
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[ CXD2555Q I 

Pin Description (Con't) 

Pin No. S:tmbol 1/0 Description 

14 vss CH-2 D/A Analog GND 

15 VSS CH-2 AID Analog GND 

16 AIN2 CH-2 AID Analog Input 

17 VDD CH-2 AID Analog Vee 

18 NC 

19 SUB IC SUB terminal AC couele to GND 

20 NC 

21 VSS Digital GND 

22 XMCK2 0 Over Sampling_Q!9ck Output (128Fs) 

23 TEST Test Pin -----
24 CLR Clear (Active Low) 

25 VDD Digital Vee 

26 MS M_aster/Slave Selection "H"-Master Mode, "L"-Slave Mode 

27 LACK 1/0 If MS="H" Output Mode. 

If MS="L" lneut Mode 

28 BCK 1/0 If MS="H" Output Mode. 

If MS="L" Input Mode 

29 SIN I Serial Data lneut (2's complementa~, 32bit slot) 

30 SOUT 0 Serial Data Output (2's complementa~. 32bit slot) 

31 vss Digital GND 

32 MASL 16bit serial data slot selection 

"H"-data first "L"-data late 

33 MLSL Selection for MSB first or LSB first 

"H"-MSB first "L"-LSB first 

34 XSLO C~stal Freguenc)' Selection 

35 XSL1 C~stal Freguenc)' Selection 

36 XSL2 C~stal Freguency Selection 

37 DAS LO D/A Output Select 

38 DASL1 D/A Output Select ----------
39 WO Window Open Mode "H"-Window Mask, "L"-Window Open 

40 VDD Di ital Vee 

41 NC 

42 NC 

43 SUB IC Subterminal AC Couele to GND 

44 VDD CH-1 AID Analog Vee 

45 AIN1 CH-1 AID Analog Input 

46 vss CH-1 AID Analog GND 

47 vss CH-1 D/A Analog GND 

48 AOUT1- 0 CH-1 D/A Analog Output(-) 
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VDD • AOUT HB +- 2 
vss () 3 

UCLK <- 4 
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3 6 XSL2 
3 5 +- XSLl 
3 4 +- XSLO 
3 3 <-- MLSL 
3 2 <- MASL 
3 1 () vss 
3 0 SOUT 
2 9 SIN 
2 8 <--> BCK 
2 7 <--> LRCK 
2 6 +- MS 
2 5 • VDD 
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ADC/DAC Block Diagram 

A IHI 

sour 

!ill Ill 

-iGE~H~H ~:~ c= - - : 
ILJ\r(J [!:ATB] \ ~ 

---. --- .. --. -~. -- . . lliJ 

RAMl 
'----------------- -------------------------- ---· 

~--c . 
ADD~ ! 

IG X 128 

· RAM2 

r~luJ '":~:"1 
~-~-~ liJ: ! ~ 

OiEGZ] j ' ----------·--··'·---· [) 

----------~r--~51-KTI-i 

~i~J I 

TIMING 

[i1MITlrn] i 
·----------------· ------------------

- Block Name 

A:ADC 
B:MAF 
C:OAC 
D: I /F 
E:ADD 
F:MPY 
G:ACC 
H:MEM 
l: Tl M 
J:CLK 
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CXD2555Q 
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[----=-~====:==~=~-----
46pin OFP (Plastic) 0.7g 

36 

37 

48 

0 15.3 ±0.4 

+ 0.4 
012.0 -0.1 

25 

12 

24 

13 

+OJ. 5 
_,,_0.:..:::3_-...c:o·:.::.1 -l+-+f-Hl + 0 1 2 "" 

- • 11!11 + 0.3 
2.2-0.1 

SONY NAME QFP-48P-L04 
EIAJ NAME •QFP04B-P-1212-B 
JEOEC CODE 
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CD·ROM Processing 
Part Number Function Voltage Package Page 

CXDI 185AO SCSI Controller Direct interface w/CXDI 1860 5V 64POFP 383 

CXDI 1860 CD-ROM Decoc::ler (ECC, Buffer control) 5V 80P OFP 413 

CXDI 196R CD-ROM Decoder with ADPCM, D/F 5V 80PVOFP 457 

CXD2500AO/ AOZ CD Digital Signal Processor 5V 80POFP 460 
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SONY@ 
SCSI Controller LSI 

Description 
The CXD1185AQ is a high performance CMOS 

SCSI controller LSI that conforms to ANSIX3. 131 · 
1986 standards. The CXD1185AQ is capable of 
operating in both initiator and target modes. It satis· 
fies all standard SCSI bus features, such as arbitra· 
tion, selection and parity generation/check tune· 
tions. A 24-bit data transfer byte counter and 16· 
byte FIFO are built into the hardware. Two separate 
buses for data and processor makes high speed data 
transfer possible. 48 mA (sinking) port is built-in to 
achieve reduction in the number of external 
components. 

The chip offers a set of high level commands at 
SCSI phase level. It is also possible to read/write all 
individual SCSI signals. The combination of the 
above two makes programs simpler and at the same 
time improves programability. 

Features 
•Satisfies all SCSI bus features, including arbitra· 

tion, selection, parity generation/check and 
synchronous data transfer mode. 

•Maximum synchronous data transfer rate of 
4.0MB/sec and maximum asynchronous data 
transfer rate of 2.5 MB/sec. 

•Provides two separate parts for the data bus and 
the CPU bus. 

•Built-in user-programmable timer for selection/ 
reselection timeout operation. 

•Supports 8-bit microcomputer bus. 
•Supports programmed 1/0 and OMA transfer 

modes. 
• Built-in 48mA (sinking) SCSI port. The SCSI port 

can be used as either single-ended port or differen· 
tial port. 

Absolute Maximum Ratings (Ta=25°C, V55 =0V) 

CXD1185AQ I 

Preliminary 

64pin QFP (Plastic) 

•Built-in 24-bit data transfer counter. 
•Built-in 16-byte FIFO. 
•Supports SCSI phase commands. 
•All SCSI control signals are software control· 

lable. 
•All interrupt conditions are software maskable. 
•Built-in 4-bit general-use 1/0 port. 
•Programmable SCSI RST drive time. 
•Programmable interrupt pin (IRQ) active logic 

level. 
• 64-pin QFP. 

Application 
SCSI controller 

Structure 
CMOS process 

•Supply voltage Yoo V55 -0.5 to +7.0 v 
•Input voltage V1 V55 -0.5 to V00 +0.5 v 
• Output voltage Vo V55 -0.5 to V00 +0.5 v 
•Operating temperature Topr -20 to +75 oc 
•Storage temperature Tstg -55 to +150 oc 
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Block Diagram 

RST 

BSY 

ATN 

MSG 

C/D SCSI 

1/0 Control 

SEL 

REQ 

DMA Control 

ACK 

FIFO Counter 

IS,7-10,~ 

DB7-DBO 
FIFO 

D7-DO 
47-64 

ID 

Parity 

DP 55 Generate/Detect 

DBP 15 
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CXD! 185AQ 

Pin Configuration 

51 33 

52 

64 

1 9 

Pin Description 

Pin no. Symbol 1/0 Description 

1 A3 I Register select signa I bit 3 

2 A2 I Register select signa I bit 2 

3 Al I Register select signal bit 1 
---I 

4 AO I Register select signal bit 0 

s DBO 1/0 SCSI bus DBO signal 

6 Vss GND <note 1> 

7 DBl 1/0 SCSI bus DBl signal 

8 DB2 1/0 SCSI bus DB2 signal 

9 DB3 1/0 SCSI bus DB3 signal 

10 DB4 1/0 SCSI bus DB4 signal 

11 Vss GND <note 1> 
--

12 DBS 1/0 SCSI bus DBS signal 

13 DB6 1/0 SCSI bus DB6 signal 

14 DB? 1/0 SCSI bus DB? signal 

lS DBP 1/0 SCSI bus DBP signal, odd parity 

16 Vss GND <note 1 > 
17 ATN 1/0 SCSI bus ATN signal 

18 BSY 1/0 SCSI bus BSY signal 

19 ACK 1/0 SCSI bus ACK signal 

20 RST 1/0 SCSI bus RST signal 

21 Vss GND <note 1 > 
22 MSG 1/0 SCSI bus MSG signal 

23 SEL 1/0 SCSI bus SEL signal 

24 CID 1/0 SCSI bus C/D signal 

2S REQ 1/0 SCSI bus REQ signal 
+---

26 VDD +sv <note 1 > 
27 Vss GND <note 1 > 
28 1/0 1/0 SCSI bus 1/0 signal 
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SONY"" CXDI 185AQ 

Pin no. Symbol 1/0 Description 
-----+--=--+ 

29 RES I Reset all registers, negative logic 
-----+------+----+-------- --------------+ 

30 CS I Chip select signal, negative logic 
-------t--~---tt----t 

_31 __ -+--R=E---t __ I __ l_nt_erna~r~g_i_st_e_r _read_s_ig_na_I_, _ne_gati:i_e_lo~~~-------
32 WE I Internal register write signal, negative logic 

!-----+------+ 

33 C7 1/0 CPU bus bit 7 
----------------------------------

34 C6 1/0 CPU bus bit 6 
f-----+-------t---t-----------------------------------

35 C5 1/0 CPU bus bit 5 
---------------------

36 C4 1/0 CPU bus bit 4 
l------+-------+---t-------------------------------

37 C3 1/0 CPU bus bit 3 
1-----+-----+-----+---------------------------------------1 

38 C2 1/0 CPU bus bit 2 
l------+------+---+-------------------------------------

39 Cl 1/0 CPU bus bit 1 
-----+-------·-- -----------------------------------+ 

40 CO 1/0 CPU bus bit 0 
f-----r------+-----+---------------------------------1 

41 V55 t----~ND ~~2_ ____________________________ _, 
42 IRQ 0 Interrupt request signal 

1------+------+-----t---------·---------------------j 

43 DRQ 0 DMA request signal 
t-------+----------

44 DACK I DMA acknowledge signal, negative logic 

45 WED I Data bus write signal, negative logic <note 3> 
--------------~-------+ 

46 RED I Data bus read signal, negative logic <note 3> 
-----------

47 DO 1/0 Data bus bit 0 <note 3> 
-----t------+----+----------------------------------t 

48 D 1 1/0 Data bus bit 1 <note 3> 1-------+--------t--- ____________________________ ___, 

49 D2 1/0 Data bus bit 2 <note 3> 
------------------------1 

50 D3 1/0 Data bus bit 3 <note 3> 
------ -------- ---- -----·--------------------------------------------

51 D4 1/0 Data bus bit 4 <note 3> 

52 D5 1/0 Data bus bit 5 <note 3> 
1-----1---- ---1---1-

53 D6 1/0 Data bus bit 6 <note 3> 
!-------+------\--- ----------------------------------

54 D7 1/0 Data bus bit 7 <note 3> 
!-----+-----+- ---------------------~ 

55 DP 1/0 Data bus parity signal <note 4> 

56 V55 GND <note 1> 

5 7 CLK I Clock input,5 - 16MHz 

_,_ 58 V00 +5 V <note 1> 

59 INIT 0 Initiator operation indicator signal 
----+----+---+--------------------------------+ 

60 TARG 0 Target operation indicator signal 
1-----+-------~----t-----------------------------; 

61 PO (DOE) 1/0 General-use port bit 0 (SCSI data output authorization) <note 2> 
l------+--------t---+-------

62 Pl (ARB) 1/0 General-use port bit 1 (arbitration in progress) <note 2> 
-----1--------+---+--------------------------------· 

63 P2 (BSYO) 1/0 General-use port bit 2 (SCSI BSY output) <note 2> 

64 P3 (SELO) 1/0 General-use port bit 3 (SCSI SEL output) <note 2> 

<Note 1 > All V00 and V55 pins should be connected to the power supply and ground, respectively. 
<Note 2> Items in parentheses ( ) indicate the meaning of the signal when operating in the SCSI differential 

mode. 
<Note 3> In systems where the CPU and data buses are not separate, connect the WED and RED pins to 

WE and RE, respectively, and Pins D7·DO to Pins C7·CO. 
<Note 4> If the data bus parity signal is not used, pull up the DP pin using a resistor. 

- 386-



SONY@ 

Electrical Characteristics 
DC characteristics 

Item 

Supply voltage 

High level input voltage 

Low level input voltage 

-

SCSI bus pin input voltage hysteresis 

High level output voltage 

Low level output voltage 

SCSI bus pin output voltage 

Input leak current 

Input leak current (double-way pin) 

1/0 Capacitance 

Item 

Input pin 

Output pin 

Input/Output pin 

Symbol Conditions 

v[)[) 
.. -- -----·------

V111T 

Vll.T 
---1 

vT+.vT-

Vo11 l011 =-2mA 

Var. 10 r.=4mA 

Vo1.s 10 1. =48mA 
.. ·----··-

11.11 
··-+--

11.12 

Symbol 

CIN 

CouT 

C110 

AC characteristics (Ta = -20 to + 75"C, V00 = 5V ± 10%) 

CXDll85AQ 

Min. Typ. Max. Unit 

4.5 5.0 5.5 v 
·-· ·-j 

2.2 v 
-

0.8 v 

0.2 v 
----1 --· 

Vnn-0.5 v 
·--

0.4 v 
-·--

0.5 v 

-10 10 µA 

-40 40 µA 

Min. Typ. Max. Unit 
r---

9 pF 

11 pF 

11 pF 

The following capacitances are assumed : input, output pins : 65pF, input /output pins : 125pF. 

Clock input 

CLK \,_ __ _ 

Item Symbol Min. Typ. Max. Unit 

Clock period Tcyc 5 16 MHz 

Clock pulse high level width (period: 16MHz) Tckhw 31 33 ns 

Clock pulse low level width (period: 16MHz) Tcklw 31 33 ns 

Reset input 

t i RES 

Tresw 

Item Symbol Min. Typ. Max. Unit 

Reset pulse width Trcsw 100 ns 
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Register write 

A3-AO r 
-'~asw 

cs 

WE 

C7-CO 

p3-PO 

Item 

Address setup time (vs. WE ! ) 
CS setup time (vs. WE ! ) 
WE pulse width 

Date setup time (vs. WE i ) 
Address hold time (vs. WE i ) 
CS hold time (vs. WE i ) 
Data hold time (vs.WE i) 
Port delay time (vs. WE i) 

Register read 

t;Tosr 

A3-AO 

cs 

RE 

C7-CO 

P3-PO 
~ Tpsr 

Item 

Address setup time (vs. RE ! ) 
CS setup time (vs. RE ! ) 
Data delay time (vs.RE ! ) 
Address hold time (vs. RE i ) 
CS hold time (vs. RE i ) 
Date hold time (vs. RE i) 
Port setup time (vs. RE ! ) 
Port hold time (vs.RE i) 

- 388-

CXD1185AQ 

Tpdw t-
Symbol Min. Typ. Max. Unit 

Tasw 0 ns 

Tcssw 0 ns 

Tww 70 ns 

Tcsw 30 ns 

Tahw 0 ns 

Tcshw 0 ns 

Tchw 10 ns 

Tpdw 100 ns 

Tohr~ 

Tphr t 
Symbol Min. Typ. Max. Unit 

Tasr 0 ns 

Tcssr 0 ns 

Tcdr 130 ns 

Ta hr 0 ns 

Tcshr 0 ns 

Tchr 5 25 ns 

Tpsr 0 ns 

Tphr 0 ns 
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OMA write 

DRQ _) i y 

DACK 
--!"""~' Edrhda=:/ 

WED 
+··r '"· =:t"':""' =t-­

--f~Tdhw~--
D7-DO, DP 

-----------~ 

Item Symbol Min. Typ. 

DRQ fall time (vs. DACK J) Tdrlda 

DACK setup time (vs. WED J) Tdasw 0 
WED pulse width Tww 50 
Data setup time (vs. WED t ) Tdsw 20 
DACK hold time (vs. WED t ) Tdahw 10 
Data hold time (vs. WED t) Tdhw 10 
DRQ rise time (vs. DACK t) Tdrhda 

DACK fall time (vs. DACK t ) Tdahl 50 

OMA read 

DRQ _) j 

i'"''""' =t--
D 7 - D 0 ._o_P _________ T_d_d_r l======~== lT=d h='f ________ _ 

DACK 

RED 

Item Symbol Min. Typ. 

DRQ fall time (vs. DACK J) Tdrlda 

DACK setup time (vs. RED i) Tdasr 0 
Data delay time (vs. RED J) Tddr 

DACK hold time (vs. RED t) Tdahr 10 
Data hold time (vs. RED t) Tdhr 5 
DRQ rise time (vs. DACK t ) Tdrhda 

DACK fall time (vs. DACK t ) Tdahl 50 
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Max. Unit 

70 ns 

ns 

ns 

ns 

ns 

ns 

110 ns 

ns 

Max. Unit 

70 ns 

ns 

90 ns 

ns 

25 ns 

110 ns 

ns 
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Item Symbol Min. Typ. Max. Unit 

ACK fall time (vs. REQ ! ) Talrl 120 ns 

Data setup time (vs. ACK ! ) Tdsa 55 ns 

ACK rise time (vs. REQ i) Tahrh 90 ns 

Data hold time (vs. REQ i ) Tdhr 195 ns 

Initiator asynchronous transfer input 

REQ 

ACK 

Item Symbol Min. Typ. Max. Unit 

ACK fall time (vs. REQ ! ) Talrl 120 ns 

ACK rise time (vs. REQ i) Tahrh 90 ns 

Target asynchronous transfer output 

REC 

ACK 

DBn 

Item Symbol Min. Typ. Max. Unit 

Data setup time (vs. REQ ! ) Tdsr 55 ns 

REQ rise time (vs. ACK ! ) Trhal 90 ns 

Data hold time (vs. ACK-!) 
-+-- t-~ 

Tdha 195 ns 

REQ fall time (vs. ACK i ) Trlah 120 ns 

Target asynchronous transfer input 

REQ 

ACK 

Item Symbol Min. Typ. Max. Unit 

REQ rise time (vs. ACK ! ) Trhal 90 ns 

REQ fall .time (vs. ACK i ) Trlah 120 ns 
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Initiator synchronous transfer output 

CLK 

REQ 

ACK 

DB n 

Item Symbol Min. Typ. Max. Unit 

ACK fall time (vs. CLK t) Talckh 130 ns 

ACK rise time (vs. CLK t ) Tahckh 100 ns 

Data hold time (vs. CLK t ) Tdhckh 170 ns 

Target synchronous transfer output 

CLK 

REQ 

ACK 

DBn 
T d he k h' t _______ -J 

1\- x~----

Item Symbol Min. Typ. Max. Unit 

REQ fall time (vs. CLK t) Trlckh 130 ns 

REQ rise time (vs. CLK t) Trhckh 100 ns 

Data hold time (vs. CLK t ) Tdhckh 170 ns 
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Description of Functions 
1. Internal registers 

CXD1185AQ possesses 16 internal registers. The CPU can control CXD1185AQ by reading and writing 
these registers. ' 
A summary of the registers is provided below. 

Address Read Write 

0 Status Command 

1 SCSI data <-

2 Interrupt request 1 ( * ) 
3 Interrupt request 2 Environment setting 

4 SCSI control monitor Selection/reset timer 

5 FIFO status ( * > 
6 SCSI ID <-

7 Transfer byte counter (low) <-

8 Transfer byte counter (middle) <-

9 Transfer byte counter (high) <-

A Interrupt authorization 1 <-

B Interrupt authorization 2 <-

c. Mode <-

D Sync transfer control <-

E SCSI bus control <-

F 1/0 port <-

< * > No register assigned to this address. 

1·1. Status register (RO : R) 
This register is used to monitor the status of CXD1185AQ. 

7 6 5 4 3 2 1 0 
MRST MDBP INIT TARG TRBZ MIRQ CIP 

MRST : Monitors the SCSI bus RST signal, positive logic. 
Monitors the SCSI bus DBP signal, positive logic. 
"1" when CXD1185AQ is in initiator status. 

MDBP: 
INIT 

TARG 

TRBZ 
MIRQ 

CIP 

When this bit is set to "1 ", all commands except ones which are valid in target status and in 
disconnected status are accepted. 

: "l" when CXD1185AQ is in target status. 
When this bit is set to "1" , all commands except ones which are valid in initiator status and in 
disconnected status are accepted. 

: When this bit is set to "l ", it indicates that the transfer byte counter count is zero. 
: Monitors the interrupt request signal ( IRQ signal ). 

This bit is set whenever interrupt request occurs and cleared once interrupt request 1 register and 
interrupt 2 register are read. This bit is not affected by the content of the interrupt authorization 
register. The logic level of this bit is not affected by the SIRM bit in the environment setting register. 
Indicates that a chip command is being executed. 
While this bit is "l'', no new commands can be written to the command register, with the exception 
of the "Reset Chip" command. 
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1·2. Command register (RO : W) 
This is the register to which CXD1185AQ commands are written. 
When a command is written to this register, status register bit 0 (CIP) is set. When the command is executed 
and terminated, interrupt request register bit 7 (FNC) is set, and the CIP bit and command register are 
cleared. 

7 6 5 4 3 2 0 

CATI CATO DMA TRBE CMD3 CMD2 CMDl CMDO 

CATI, CATO : 
Sets the category code given to CXD1185AQ. 
CXD1185AQ commands are divided into the following four categories : 

CATI CATO Mode 

0 0 Commands which are valid in any status 

0 1 Commands which are valid in disconnected status 

1 0 Commands which are valid in target status 

1 1 Comannds which are valid in initiator status 

If the current status of CXD1185AQ does not match with the category code in the command received, 
the CIP and command registers are cleared. No interrupt is generated in this case. 

DMA DMA mode 
When this bit is set to "1" and a transfer command is executed, DMA transfer takes place via the data 
bus (D7-DO). During the DMA transfer, any attempts by the CPU to read/write SCSI data register via 
CPU bus is ignored. 

TRBE : Activates the transfer byte counter. 
When this bit is set to "l" and a transfer command is executed, the transfer byte counter value is 
decremented each time a byte of data is transferred. 
When the counter reaches "O" the next data request is stopped. At this point, if the data transfer 
mode is output to SCSI or in DMA mode, CXD1185AQ will continue to transfer any data remaining 
in FIFO until it is empty. If a transfer command is executed when this bit is set to "O", 1 byte of data 
will be transferred regardless of the value of the transfer byte counter. In this case the transfer byte 
counter is not decremented. When DMA bit is set, TRBE bit must also be set. These two bits can be 
set simultaneously during command write. 
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CMD3, CMD2, CMDl, CMDO : 
Indicates the command code. 
CXD1185AQ responds to the following commands. See the command description section for detailed 
information. 

Category OMA TRBE Command code Command 

0 0 0 0 0 0 0 0 No Operation 
0 0 0 0 0 1 Reset Chip 
0 0 0 0 1 0 Assert RST 
0 0 0 0 1 1 Flush FIFO 
0 0 0 1 0 0 Assert SCSI Control 
0 0 0 1 0 1 Deassert SCSI Control 
0 0 0 1 1 0 Assert SCSI Data 
0 0 0 1 1 1 Deassert SCSI Data 

0 1 0 0 0 0 0 0 Reselect 
0 0 0 0 0 1 Select without ATN 
0 0 0 0 1 0 Select with ATN 
0 0 0 0 1 1 Enable Selection/Reselection 
0 0 0 1 0 0 Disable Selection/Reselection 

.1 0 * * 0 0 0 0 Send Message 

* * 0 0 0 1 Send Status 

* * 0 0 1 0 Send Data 
0 0 0 0 1 1 Disconnect 

* * 0 1 0 0 Receive Message Out 

* * 0 1 0 1 Receive Command 

* * 0 1 1 0 Receive Data 

1 1 * * 0 0 0 0 Transfer Information 

* * 0 0 0 1 Transfer Pad 
0 0 0 0 1 0 Deassert ACK 
0 0 0 0 1 1 Assert ATN 
0 0 0 1 0 0 Deassert ATN 

< * > Don't care, except that if OMA bit is set to "l", TRBE bit must be set to "l". 

1·,3. SCSI data register (Rl : R/W) 
This register is used when transferring data between the SCSI bus and the CPU bus. 
When data is output to the SCSI bus via the CPU bus, data can be written to this register if the FIFO status 
register bit 4 (FIF) is "O". 
When data is input from SCSI bus, data can be read from this register if the FIFO status register bit 7 (FIE) 
is "O". 
When "Assert SCSI data" is executed the 16 byte FIFO becomes a 1 byte FIFO. Any value written to the 
register will be on the SCSI bus instantly and a read operation will return the current SCSI data bus value. 
When a OMA transfer is performed via the data bus, reads and writes to the SCSI data register are performed 
using the WED, RED and DACK signals. 

1-4. Interrupt request registers 1 and 2 
These registers show the cause of the interrupt. 
When an interrupt authorized by interrupt authorization registers 1 or 2 is generated, the IRQ pin is set 
immediately. 
Bits in the interrupt request registers 1 and 2 are cleared once the registers are read by the CPU. When all 
interrupt bits are cleared, MIRQ bit (in the status register) and the IRQ pin are cleared. 
Note that interrupt bits in these registers are set regardless of the values in the interrupt authorization 
registers. If interrupt requests are software polled, interrupt request registers 1 and 2 should only be read 
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when the MIRQ bit, in the status register, is "l". 

1-4-1. Interrupt request register 1 (R2 : R) 
This register's interrupt conditions can be masked in the interrupt authorization register 1. 
When one of the bits in this register is set, MIRQ bit in the status register is set. If the interrupt bit is 
authorized in the interrupt authorization register 1, the IRQ pin is activated simultaneously. 

7 6 5 4 3 2 0 

STO RSL SWA SWOA ARBF 

STO Selection Time Over 
Indicates a time out error during selection. Also, indicates that the SCSI bus RST signal has been 
driven for the time set in the selection/reset timer if the mode register bit 4 (TMSL) is set to "l ". 
The selection time out time and SCSI bus RST signal drive time are determined by the value of the 
selection/reset timer register. 

RSL Reselected 
Indicates that reselection has taken place. FNC bit in the interrupt register 2 is set after reselection. 
The CPU may not write new commands to the command register until the FNC bit is set. This bit is 
not set unless the "Enable Selection/ Reselection" command is executed. 

SWA Selection With ATN 
Indicates that selection has taken place with the SCSI bus ATN signal driven. FNC bit in the interrupt 
register 2 is set after selection. The CPU may not write new commands to the command register until 
the FNC bit is set. This bit is not set unless the" Enable Selection/Reselection" command is executed. 

SWOA Selection Without ATN 
Indicates that selection has taken place. FNC bit in the interrupt register 2 is set after selection. The 
CPU may not write new commands to the command register until the FNC bit is set. This bit is not 
set unless the "Enable Selection/Reselection" command is executed. 

ARBF Arbitration Fail 
Indicates that CXD1185AQ lost in the arbitration for the right to use the SCSI bus. This bit is set 
when, after receiving a selection/reselection command, the chip waited for bus free and entered 
arbitration only to be encountered by another device with higher priority. As soon as this bit is set 
the selection/reselection command is terminated. To participate in another arbitration a new selec­
tion/reselection command must be written to the command register. 

1·4·2. Interrupt request register 2 (R3 : R) 
This register's interrupt conditions can be masked in the interrupt authorization register 2. 
When one of the bits in this register is set, MIRQ bit in the status register is set. If the interrupt bit is 
authorised in the interrupt authorization register 2, the IRQ pin is activated simultaneously. 

7 6 5 4 3 2 0 

FNC DCNT SRST PHC DATN OPE SPE RMSG 

FNC Function Complete 
Indicates that the received command was executed and terminated. 

DCNT Disconnected 
Indicates that a disconnect has taken place in the initiator mode. 

SRST SCSI Reset 
Indicates that the SCSI bus RST pin was driven. This bit is also set when the "Assert RST" command 
is executed. 

PHC Phase Change 
Indicates that the SCSI phase has been changed. This bit is set if CXDl 185AQ is operating in the 
initiator mode and the target has changed the SCSI phase (MSG, 1/0, C/D signal), and drove REQ. 
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DATN Drive ATN 
Indicates that the SCSI bus ATN signal has been driven. This bit is set if the CXD1185AQ is operating 
in the target mode and the initiator has driven the ATN signal. 

OPE Data bus Parity Error 
Indicates a parity error on the data bus. This bit is only set if environment setting register bit 5 
(OPEN) is set to "l". In initial status odd parity (environment register bit 6 set to "0") is selected. 

SPE SCSI bus Parity Error 
Indicates a parity error on the SCSI bus. Parity check takes place during the selection phase and data 
transfer phases. 

RMSG REQ in Message Phase 
Indicates that the REQ signal has been driven during the message phase when the CX01185AQ is 
in initiator mode. This bit is used when two different batches of message data have been received 
during the message phase or if the target requests that a message be resent. 

1·5. Environment setting register (R3: W) 
This register is used to set the operating mode of the CX01185AQ. 
Normally, some value must be written to this register immediately after a hardware reset from the CPU. 

7 6 5 4 3 2 0 
OIFE. SOPM OPEN SIRM FSl FSO 

DIFE Selects the differential mode. 
When this bit is set to "1", general·use 1/0 port Pins P3·PO are assigned for differential mode bits. 

SOPM : Selects the data bus parity condition. 
This bit is set to "O" for odd parity and to "1" for even parity. However, its value is irrelevant if the 
OPEN bit is set to "O". 

OPEN Enables parity generation/check for the data bus. 
If this bit is set to "1 ", data bus parity signal is input/output via the DP pin. 

SIRM Selects the IRQ signal logic level. 
After a hardware reset is performed, the IRQ signal output is positive logic. To change the IRQ signal 
to negative logic. "1" must be set in this bit. 

FSl, FSO : 
Used to select the CX01185AQ clock division ratio. 
The appropriate values, as shown in the table below, must be written into these bits to match the 
external clock frequency applied to the CXD1185AQ: 

Input frequency (MHz) FSl FSO 
Clock division 

ratio 

16·13 0 0 4 
12·9 0 1 3 
8·5 1 * 2 

For the changes made to these bits to be effective, "Chip Reset" command must be executed. 
Bits FSl and FSO are set for a clock division ratio of "4" after a hardware reset. 
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1-6. SCSI control monitor register (R4 : R) 
Current status of all SCSI control signals can be read directly from this register. 

7 6 5 4 3 2 0 
MBSY MSEL I MMSG I MCD MIO MREQ MACK MATN 

MBSY : 
MSEL : 
MMSG: 
MCD 
MIO 
MREQ 
MACK: 
MATN: 

Monitors the SCSI bus BSY signal. Positive logic. 
Monitors the SCSI bus SEL signal. Positive logic. 
Monitors the SCSI bus MSG siganl. Positive logic. 
Monitors the SCSI bus CID signal. Positive logic. 
Monitors the SCSI bus 1/0 signal. Positive logic. 
Monitors the SCSI bus REQ signal. Positive logic. 
Monitors the SCSI bus ACK signal. Positive logic. 
Monitors the SCSI bus ATN signal. Positive logic. 

1-7. Selection/reset timer register (R4 : W) 
This register is used to set the selection time out time or the SCSI bus RST drive time. 
The real selection time out time can be calculated by the following equation : 

TIME (µs)=fDivX(VAL+l)X8,192 
eye 

feye Input frequency (MHz) 
Div Clock division ratio (See section on Environment setting register) 
VAL Value written to the selection/reset timer register 

Generally the selection time out time is set to 250ms. 

CXDl!85AQ 

When the selection/reset timer register is used to set the drive time for the RST signal a "1" must be written 
to mode register bit 4 (TMSL). 
The real RST signal drive time can be calculated by the following equation : 

TIME(µs) = ~ivX(32XVAL+38) 
eye 

feye Input frequency (MHz) 
Div Clock division ratio (See section on Environment setting register) 
VAL Value written to the selection/reset timer register 

1-8. FIFO status register (R5 : R) 
This register is for monitoring the FIFO status. 

7 6 5 4 3 2 0 

FIE FIF FC3 FC2 FCl FCO 

FIE FIFO Empty 
Indicates that the FIFO is empty. 

FIF FIFO Full 
Indicates that the FIFO is full. 

FC3, FC2, FCl, FCO : 
Indicate the number of bytes of data stored in the FIFO. 
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1-9. SCSI ID register (R6 : R/W) 
This register is used to set the SCSI owner ID and the target ID for selection. 
The upper three bits in this register have different meanings during reads and writes. 

7 6 5 4 3 2 1 0 

SID2 SIDl SIDO I OID2 I OIDl I OIDO I (Read) 

7 6 5 4 3 2 0 

TID2 TIDl TIDO OID2 OIDl OIDO 

SI02, SIDl, SIDO : 
Indicates which device last selected/reselected the CX01185AQ. 

TI02, TIDl, TIDO : 
The target ID is written to these bits prior to selection. 

0102, 0101, 0100 : 
The owner ID is written to these bits. 

1-10. Transfer byte counter (high, middle, low) (R9, R8, R7 : R/W) 

(Write) 

CXD1185AQ 

The 24-bit counter calculates the number of remaining bytes of transfer data during data transfer between 
SCSI bus and the CPU bus or data bus. To activate the transfer byte counter, command register bit 4 (TRBE) 
must be set when writing to the command register. 
When data is output to the SCSI bus, the transfer byte counter is decremented at each rise of the WE or 
WED signal. When data is input from the SCSI bus, is decremented at each fall of the ACK signal when in 
the initiator mode and at each fall of the REQ signal when in the target mode. 

1-11. Interrupt authorization registers 1 and 2 (RA, RB : R/W) 
These registers are used to determine on which interrupt the IRQ pin should be activated. 
The bit positions in these two registers correspond to the bit positions in the.interrupt request registers. The 
IRQ pin will be activated if an interrupt bit becomes "1" and the corresponding bit in the interrupt authoriza­
tion register is also set to "l ". 

1-12. Mode register (RC: R/W) 
This register is used for setting the modes of CXD1185AQ. 

7 6 5 4 3 2 0 

HOPE HSPE HATN TMSL SPHI BOMA 

HOPE : When this bit is set to "1 ", data transfer will be terminated if a parity error is detected on the data 
bus during a data transfer. However, this bit is irrelevant if environment setting register bit 5 (OPEN) 
is set to "O". 

HSPE When this bit is set to "l ", data transfer will be terminated if a parity error is detected on the SCSI 
bus during a data transfer. 

HATN : When this bit is "1" in target mode, data transfer will be terminated if an ATN signal is driven on the 
SCSI bus. 

TMSL When this bit is set to "l ", the selection/reset timer register is used to set the duration of the SCSI 
bus RST signal. 
This bit must not be overwritten with a new value if status register bit 0 (CIP) is set to "1". If it is 
required to drive RST signal when the CIP bit is "l", first execute "Reset Chip" command, then 
overwrite this bit. 
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SPHI When this bit is set to "O", if target changes the phase signal during the execution of a transfer 
command and the REQ pin is active, interrupt request register 2 bit 4 (PHC) is set immediately. If this 
bit is set to "1", in the mode in which data is input from the SCSI bus, the PHC bit is not set until 
all the FIFO contents are transferred to the CPU bus or the DMA bus. 

BDMA : Burst DMA mode. When this bit is set to "1", the DRQ pin be "l" for the whole of the DMA transfer. 

1-13. Synchronous transfer control register (RD: R/W) 
This register is used to set the transfer period and the offset for synchronous transfers. 

7 6 5 4 3 2 0 

TPD3 TPD2 TPDl TPDO TOF3 TOF2 TO Fl TOFO 

TPD3, TPD2, TPDl, TPDO: 
Bits used to set the transfer period for synchronous transfers. 
The transfer period is designated according to the following equation : 

Div 
RATE (µs)=-f -X-2 x(VAL+l) 

eye 

fcyc Input frequency (MHz) 
Div Clock division ratio (see section on Environment setting register) 
VAL Value written to TPD3-0 
TOF3, TOF2, TOFl, TOFO : 

Bits used to set the offset for synchronous transfers. 
The asynchronous transfer mode is selected by writing "O" to all of these bits. 

1-14. SCSI bus control register (RE : R/W) 
This register is used to control the control signals used by the SCSI bus. 
Reading this register consists simply of reading the value which was written there previously. However, if 
the "Assert SCSI Control" command is executed, "O"s will be read out The "Assert SCSI Control" command 
must be executed in order to output this register's value to the SCSI bus. 

7 6 5 4 3 2 0 
ABSY ASEL AMSG ACD AIO AREQ AACK AATN 

ABSY 
ASEL 
AMSG 

ACD 

AIO 

AREQ 

AACK 

AATN 

When this bit is set to "1", the SCSI bus BSY signal is driven. 
When this bit is set to "1" , the SCSI bus SEL signal is driven. 
When this bit is set to "1 ", the SCSI bus MSG signal is driven. 
However, it is not driven unless CXD1185AQ is in the target mode. 
When this bit is set to "l", the SCSI bus C/D signal is driven. 
However, it is not driven unless CXD1185AQ is in the target mode. 
When this bit is set to "1", the SCSI bus 1/0 signal is driven. 
However, it is not driven unless CXD1185AQ is in the target mode. 
When this bit is set to "1 ", the SCSI bus R EQ signa I is driven. 
However, it is not driven unless CXD1185AQ is in the target mode. 
When this bit is set to "1 ", the SCSI bus ACK signal is driven. 
However, it is not driven unless CXD1185AQ is in the initiator mode. 
When this bit is set to "1 ", the SCSI bus ATN signal is driven. 
However, it is not driven unless CXD1185AQ is in the initiator mode. 
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1-15. 1/0 port (RF : R/W) 
This register is used for input/output switching of the general-use 4-bit port and for reading/writing the 
contents of the port. 

7 6 5 4 3 2 0 
PCN3 PCN2 PCNl PCNO PRT3 PRT2 PRTl PRTO 

PCN3, PCN2, PCNl, PCNO : 
These bits are used for input/output switching of individual bits when Pins P3-PO are used as a 
general-use port. When a "1" is written to any of these bits, the corresponding port is set to the output 
mode. 
All these bits are cleared when a hardware reset is performed. Note that first "O" must be written to 
all these bits before writing a "1" to environment setting register bit 7 (DIFE). 

PRT3, PRT2, PRTl, PRTO : 
This is the 4-bit 1/0 port. 
The values written to whichever of these four bits have been set to output mode by PCN3-PCNO are 
output via Pins P3-PO. By reading these bits it is possible to monitor the values of Pins P3-PO 
directly. 

2. Command Description 
This section gives description of all the commands supported by the CXD1185AQ. 
With the exception of "Reset Chip", the following commands can only be written to the command register 
when the Cl P bit in the status register (bit 0) is "O". 

2-1. Commands valid in any status 
The following commands can be issued when the CXD1185AQ is in any of its three statuses : disconnect­
ed, initiator or target. 
The chip is, at any given time, in one of the three status disconnected, initiator or target. This section is 
divided into following subsections. 

•Commands valid in any status 
•Commands valid in disconnected state 
•Commands valid in initiator mode 
•Commands valid in target mode 

• No Operation 
This command has no effect on the CXD1185AQ. 
However, the FNC bit is set when the command is completed. 

•Reset Chip 
This command initializes the CXD1185AQ. 
Except for the environment setting register, all registers of the CXD1185AQ are cleared. If the clock 
division ratio is changed in the environment setting register, this command must be executed. 
This command can be executed regardless of the value of the CIP bit. 

•Assert RST 
This command drives the SCSI bus RST pin. 
When this command is executed, interrupt request register 2 bit 5 (SRST) is set and an interrupt is 
generated. The SCSI RST signal is active for 25 µs. However, if the RST signal drive duration needs to 
be changed, it is necessary to set mode register bit 4 (TMSL) to "1" and write the drive duration to the 
selection/reset timer register before executing this command. 

•Flush FIFO 
Initializes FIFO. 
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•Assert SCSI Control 
Outputs the value of the SCSI bus control register to the SCSI bus. 
In initiator mode ACK and ATN signals can be asserted. 
In target mode REQ, MSG, C/D and 1/0 signals can be asserted. 
This instruction is only needed in program 1/0 transfer. 
On program 1/0, see 5-1. 

• Dea ssert SGS I Co ntro I 
Prohibits the content of the SCSI bus control register from being output to the SCSI bus. 

CXDl 185AQ 

Once the "Assert SCSI Control" command is executed, some of the SCSI bus control signals are output 
from the SCSI bus control register until this command is executed. 

•Assert SCSI Data 
Outputs the value of the SCSI data register to the SCSI bus. 
However, data is not output in the following circumstances : 

i ) A phase change interrupt (PHC) is generated in initiator mode. 
ii) In initiator receive mode (SCSI bus 1/0 signal is high). 
iii) In target receive mode (SCSI bus 1/0 signal is low). 
iv) The mode is neither initiator nor target. 
This instruction is only needed in program 1/0 transfer. 
On program 1/0, see 5-1. 

• Deassert SCSI Data 
Prohibits the value of the SCSI data register from being output to the SCSI bus. 
Once the "Assert SCSI Data" command is executed, the SCSI bus data signals are output from the SCSI 
data register until this command is executed. 

2-2. Commands valid in disconnected status 
The following commands are valid only in disconnected status. If any of these commands are issued in any 
other state, the GIP bit and the content of the command register are cleared immediately. 

•Reselect 
This command executes arbitration/reselection from disconnected status. 
When this command is executed, the CXD1185AQ switches to the target mode. 
Before issuing this command, the owner ID (0102-0) and target ID (TIO 2-0) values must be written in the 
SCSI ID register. 

•Select without ATN 
This command executes arbitration/selection from disconnected status. 
When this command is executed, the CXD1185AQ switches to the initiator mode. Before issuing this 
command, the owner ID (0102-0) and target ID (TID2 -0) values must be written in the SCSI ID register. 

• Select with ATN 
This command executes arbitration/selection from disconnected status. 
During selection the ATN signal is driven on the SCSI bus. 
When this command is executed, the CXD1185AQ switches to the initiator mode. Before issuing this 
command, the owner ID (OID2-0) and target ID (TID2-0) values must be set in the SCSl_l[)_register. If, 
after this command is executed, message-out phase is to be terminated, the "Deassert ATN" command 
must be executed prior to the transfer of the last message byte. 
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•Enable Selection/Reselection 
Activates selection/reselection interrupts. 
When this command is executed, the FNC bit is set immediately and the contents O·f the CIP bit and 
command register are cleared. Once this command is executed, RSL/SWA/SWOA interrupts (in interrupt 
request 1 register) are set during selection/reselection phase. When one of the selection/reselection is 
executed this will occur before the FNC interrupt. · 

Seleetion/reselection is also enabled after the following events. 
o Hardware reset 
o Execution of "Reset Chip" 
o Assertion of SCSI bus RST signal 
o Disconnect in initiator mode 

•Disable Selection/Reselection 
Prohibits any response to selection/reselection. 
Once this command is executed, the RSL/SWOA/SWA interrupts in interrupt request register 1 will not be 
generated. 

2·3. Commands valid in target status 
The following commands are valid only in target status. 
If any of these commands are issued in any other state, the CIP bit and the Content of the command register 
are cleared immediately. 
In the case of data send commands, the transfer data must not be written before the command is written 
in the command register and the necessary SCSI phase change is confirmed by software. In target mode, 
handshaking on the SCSI bus is terminated under the following conditions : 

1. The REQ signal is in any state and if: 
o a hardware reset is performed. 
o the "Reset Chip" command is executed. 
o the SCSI bus RST pin is driven. 

2. The command completes with REQ inactive if : 
o a parity error is generated on the SCSI bus or the data bus. (However, this is not the case if the mode 

register HOPE and HSPE bits are set to "O".) · 
o the SCSI bus ATN signal is driven. (However, this is not the case if the mode register HATN bit is set 

to "O".) 
o while the transfer byte counter is in use : 

the OMA bit is set to "l", the status register TRBZ bit is set to "l" and the FIFO status register FIE 
bit is set to l, or in receive mode, the. OMA bit is set to "0" and the status register TRBZ bit is set 
to "l". 

o While executing a single byte transfer : 
the mode is send and the FIE bit is set to "l ", 
or the mode is receive and FIFO status register bits FC3·FCO are all set to "l". 

3. Handshaking is temporarily interrupted with REQ inactive if : 
o while the transfer byte counter is in use : 

the mode is send and the FIFO status register FIE bit is set to "l", 
or the mode is receive a.nd the FIFO status register FIF bit is set to "l". 

o during synchronous transfer, the difference in the number of REQs and ACKs reaches the offset 
specified in the synchronous transfer register. · · 

o the mode is receive, during synchronous transfer, the number of FIFO bytes remaining is fewer than the 
offset specified in the synchronous transfer register. 
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•Send Message 
The CXD1185AQ changes the phase to Message In by making the SCSI bus MSG and 110 signals active 
and the CID signal inactive. The message bytes are then sent. 
If there is more than one message byte or if the message must be sent all at once, the transfer byte counter 
must be used. 

• Send Status 
The CXD1185AQ changes the phase to Status and sends the status byte to the initiator. 
It makes the SCSI bus 110 and CID signals active and the MSG signal inactive. 

•Send Data 
The CXD1185AQ changes the phase to Data In and sends the data bytes to the initiator. 
It makes the SCSI bus 110 signal active and MSG and CID signals inactive. 
If more than one data byte must be sent all at once, the transfer byte counter must be used. 

• Disconnect 
Makes all SCSI signals inactive, except for the RST signal. 

• Receive Message Out 
The CXD1185AQ changes the phase to Message In and receives the message bytes from the initiator. 
It makes the SCSI bus MSG signal active and the 110 and CID signals inactive. 
If there is more than one message byte or if the message must be received all at once, the transfer byte 
counter must be used. 

•Receive Command 
The CXD1185AQ changes the phase to Command and receives the command bytes from the initiator. 
It makes the SCSI bus CID signal active and the MSG and 110 signals inactive. 
If the command bytes must be received all at once, the transfer byte counter must be used. 

•Receive Data 
The CXD1185AQ changes the phase to Data Out and receives the data bytes from the initiator. 
It makes the SCSI bus MSG, CID and 110 signals inactive and received the data bytes. 
If more than one data byte must be received all at once, the transfer byte counter must be used. 

2-4. Commands valid in initiator status 
The following commands are valid only in initiator status. 
If any of these commands are issued in any other state, the CIP bit and the content of the command register 
are cleared immediately. 
In the case of data send commands, the transfer data must not be written before the command is written 
in the command register. 
Once the execution of a transfer command is commenced in initiator mode, handshaking on the SCSI bus 
is terminated under the following conditions: 

I. The ACK signal is in any status and if : 
o a hardware reset is performed. 
o the "Reset Chip" command is executed. 
o the SCSI bus RST pin is driven. 

2. The command completes with ACK inactive if : 
o phase change occurs and PHC bit in interrupt request register 2 is set to "l". 

If this is the case and the OMA bit is set to "1'', the DRQ signal also remains inactive. 
o while the transfer byte counter is in use : 

the OMA bit is set to "1'', the status register TRBZ bit is set to "1" and the FIFO status register FIE 
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bit is set to 1, or in receive mode, the DMA bit is set to"O" and the status register TRBZ bit is set to 
"l". 

o while executing a single byte transfer : 
the mode is send and the FIE bit is set to 1, 
or the mode is receive, FIFO status register FIE bits FC3·FCO are all set to "l". 

3. The command completes with ACK active if : 
o the mode is receive and a parity error occurs on the SCSI bus. (However, this is not the case if the mode 

register HSPE bit is set to "O".) 
o status is message·in phase, the TRBE bit is set to "O'', the REQ signal is active and a l·byte message 

is received. 
Note that in the above two cases the "Deassert ACK" command must be executed afterwards. 

4. Handshaking is temporarily interrupted with ACK inactive if : 
o while the transfer byte counter is in use : 

the mode is send and the FIFO status register FIE bit is set to "l". 
o during synchronous transfer , the difference in the number of REQs and ACKs reaches the offset 

specified in the synchronous transfer register. 
o during synchronous transfer, the number of FIFO bytes remaining is fewer than the offset specified in 

the synchronous transfer register. 

5. Handshaking is temporarily interrupted with ACK active if : 
o while the transfer byte counter is in use : 

the mode is receive and the FIFO status register FIF bit is set to "1". 

•Transfer Information 
In the initiator mode, causes data transfer to take place. 

•Transfer Pad 
In the initiator mode, causes data transfer to take place. 
Note that unlike ."Transfer Information", the data output by the CXD1185AQ are all "O"s and parity 
generation is not performed. 
In addition, no parity check is performed on any data input to the CXD1185AQ. 
Except for these two exceptions, this command is identical to the "Transfer Information" command. 

• Deassert ACK 
Makes the SCSI ACK signal inactive. 

•Assert ATN 
Makes the SCSI ATN signal active. 

• Deassert ATN 
Makes the SCSI ATN signal inactive. After executing the "Select with ATN" or "Assert ATN" command, 
the SCSI bus ATN signal remains active until this command is executed. 

3. Reset Operation 
There are four initializing methods for the CXD1185AQ: 

•hardware reset 
•execution of the "Reset Chip" command 
•assertion of RST signal on the SCSI bus 

·· •disconnection 
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3-1. Hardware reset 
This returns the CXDl 185AQ to its initial status. 
However, environment setting register bit 1 (FSl) is set to "l", making the initial clock division ratio to "4". 
All of the internal circuits are also initialized. 

3-2. Execution of the "Reset Chip" command 
CXDl l 85AQ can be initialized by "Reset Chip" command (command code "01 "). This command is effective 
regardless of the CIP bit in the status register. 
This command resets all registers with the exception of the environment setting register. 
All read only registers except for bits 7 and 6 of the status register and the SCSI control monitor register 
are cleared. 
Since the "Reset Chip" command clears all write registers, any SCSI bus signal it used to drive will also be 
cleared. 

3-3. Assertion of RST signal on the SCSI bus 
When the SCSI bus RST signal is active, signals on the SCSI bus being driven by the CXDl l 85AQ are made 
inactive with the exception of the RST pin. 
Bits 4 and 3 (INIT and TARG bits) are also cleared. 

3-4. Disconnection 
If the CXDl l 85AQ is operating in initiator mode and a disconnect interrupt is generated, a reset identical 
to the one in 3-3 takes place. 

4. Interrupt Operation 
In this section various interrupts, generated by the CXDl 185AQ, are discussed in greater detail. If the 
internal interrupt conditions of the CXDl 185AQ are satisfied, ''l''s are written to the appropriate bits in 
interrupt request registers 1 and 2 and the MIRQ bit in the status register. IRQ pin becomes active only if 
the interrupt is authorised in the interrupt authorization registers. 

4-1. Arbitration interrupts 
When a selection command is executed, the CXD1185AQ waits for bus free. Once bus free is detected it 
outputs the BSY signal and the owner ID to the SCSI bus and enters arbitration. If, during arbitration, 
another device with higher priority enters arbitration or if the SEL signal is driven on the SCSI bus, 
arbitration fails and ARBF is set to "l". The FNC bit is also set a while later. If arbitration is successful it 
enters selection phase. 

4-2. Interrupts when selected/reselected 
After "Enable Selection /Reselection" is executed, if the owner ID and the SEL signal appear on the SCSI bus, 
SWOA bit is set to "l". If ATN signal also appear at the same time, SWA bit is set instead. If 1/0 signal 
appears instead of ATN signal, then, RSL is set. 

4-3. Interrupts when selection/reselection command is executing 
CXD1185AQ enters arbitration and after obtaining the right to use the SCSI bus it enters selection/ 
reselection phase by sending the target ID, the owner ID and SEL signal onto the bus. At this point, the value 
of the selection/reset timer register is loaded into the hardware timer (not user accessible) and decrementing 
begins. Note that TMSL bit in the mode register must be "1" for the loading to take place. If there is no 
response from the target device by the time the hardware timer reaches "O", selection time over occurs and 
the STO bit is set to "l" and, afterward, the FNC bit is set to "l". 
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4-4. Data transfer phase interrupts 

•The RMSG and PHC bits are valid interrupts only when INIT bit (status register bit 4) is set to "l". Also, 
the DATN bit is valid only when the TARG bit (status register bit 3) is set to "1". The SPE and OPE bits 
are valid both in initiator and target modes. 

•The RMSG bit is set to "l ", if, in initiator mode, the target device activates REQ after changing the SCSI 

bus phase to either Message-In or Message-Out. If the message is of multiple byte, it is set each time REQ 
is activated. 

•The PHC bit is set to "1", if, in initiator mode, the target device activates REQ after changing the SCSI 
bus phase. If the new phase is either Message-In or Messag.e-Out, RMSG bit is also set to "l". 

•The DATN bit is set to "l", if, in target mode, the initiator asserts ATN on the SCSI bus. Once the interrupt 

request register 2 is read by the CPU the bit is cleared even if ATN continues to be active. 
•The SPE bit is set when a parity error is detected on the SCSI bus during receive mode data transfer in 

both initiator and target mode. In initiator mode, it is set on receiving the REQ. In target mode it is set on 
receiving the ACK The SPE bit is also set if parity error is detected during selection/reselection. 

•OPE bit is set when a parity error is detected on the data bus while writing data into FIFO. It is set at the 
rise of the FIFO write signal, WED. This bit is valid only if the OPEN bit in the environment setting register 

is set to "l". If the SDPM bit in the environment register is "1", even parity check is carried out. Otherwise 

odd parity check is carried out. 

4-5. Other interrupts 

•The SRST bit is set to "1" when the SCSI bus RST signal becomes active. It is also set if the "Assert RST" 
command is executed and the CXD1185AQ drives the RST pin. 

•The DCNT bit is set to "l" if the CXD1185AQ is operating in the initiator mode and the target device 
makes the BSY signal on the SCSI bus inactive. Normally, in initiator mode, this bit is set at the end of 

a series of SCSI operation when the SCSI bus phase becomes bus free. 

5. Data Transfer 
In this section procedures for transferring data to and from the CXD1185AQ is described. Data can be 
transferred between the CPU and the CXD1185AQ in the following three ways: 

1. Program 1/0 transfer 
2. CPU 1/0 transfer 
3. OMA transfer 

5-1. Program 1/0 transfer 
This method is used to transfer data between the CPU bus and the CXD1185AQ. The CPU manages SCSI 
handshaking entirely through software. By issuing the "Assert SCSI Control" and "Assert SCSI Data" 
commands, all of the SCSI bus bits can be software controlled. After the above two commands are issued, 
values can be written to the SCSI bus control register and the SCSI data register to carry out the SCSI 
handshake. 
When the "Assert SCSI Data" command is issued, the CXD1185AQ internal FIFO counter is fixed at "O". As 
a result, only one byte of data can be received by the data register. Reading the SCSI data register results 
in reading the SCSI data bus directly. If the CXD1185AQ is in neither initiator nor target mode (status 
register bits 4 and 3 both set to "0"), none of the bits in the SCSI bus control register can be output to the 
SCSI bus except ABSY and ASEL. If the CXD1185AQ is in initiator mode, the AACK and AATN bits are 
output to the SCSI bus. In the target mode, the AMSG, ACD, AIO and AREQ bits are output. 
When phase change (PHC) interrupt occur in initiator mode, output to the SCSI data bus is inhibited. In such 
case, read the SCSI control monitor register and watch the phase in the SCSI control register with that of 
the SCSI bus. When "Assert SCSI Control" instruction is executed in target mode, pins on the SCSI bus, 
except BSY, are released. 
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The phase can be controlled by setting appropriate values to the SCSI bus control register. The contents 
of the SCSI control register and/or SCSI data register are output continually after "Assert SCSI Control" 
and/or "Assert SCSI data". Therefore, when program 1/0 transfer is completed the "Deassert SCSI Control 
"or" Deassert SCSI Data" command must be written to the command register. 

5-2. CPU 1/0 transfer 
This method is used to transfer data between the CPU bus and the CXD1185AQ without using DMA. 
Transfer commands can be issued when the CPU is in either the initiator or the target mode. When issuing 
these commands, command register bit 5 (DMA) must be set to "O". 

• Outputting data to the SCSI bus 
During the transfer, the CPU must monitor the FIFO status and make sure that it does not attempt to write 
to the Fl FO when it is full (Fl FO is full when Fl F bit in the Fl FO status register is "l ") ( * ). In target mode, 
after issuing the transfer command, the CPU must check that the SCSI bus phase is changed to the 
appropriate phase, by software, before any transfer data is written. 

( *) Before writing a value to the data register a transfer command must be written to the command 
register. 

•Reading data from the SCSI bus 
After a transfer command is written to the command register, the CPU must monitor the FIE bit in the FIFO 
status register so as to make sure that it does not attempt to read an empty FIFO. The CPU must monitor 
the FNC bit in the status register to detect the end of transfer. The CPU, at the end of the transfer, must 
continue to read any remaining data in the FIFO. 

5-3. DMA transfer 
This method is used to transfer data between the Data bus and the CXD1185AQ. Transfer commands can 
be issued when the CPU is in either the initiator or the target mode. When issuing commands command 
register bits 5 (DMA) and 4 (TRBE) must be set to "1". When a transfer is initiated the DRQ pin (Pin 43) 
becomes active. Then, when the DACK pin (Pin 44) becomes active, the DRQ pin becomes inactive (when 
mode register bit 0 (BDMA) is set to "0") and one byte of data is either written to or read from the FIFO. 
If the environment setting register bit 5 (OPEN) is set to "1", the data bus parity is calculated from the DP 
pin (Pin 55). During reads the parity bit is generated, and during writes parity bit check takes place. During 
DMA transfer, the CPU bus and data register are cut off. Hence, data register reads/writes from the CPU 
are ignored. 

6. Programming Overview 
The CXD1185AQ supports SCSI phase level commands. As a result, when it is operating it is possible to 
perform programming without imposing a burden on the software. In this section actual methods for 
programming CXD1185AQ are introduced along with an explanation of all SCSI phases, assuming that the 
CXD1185AQ is in the initiator mode. 

< I nitia I settings > 
The CXD1185AQ is completely initialized when the power is turned on or after a hardware reset. Therefore, 
the following initial settings must be performed. 

CD Environment setting register initialization 
The enviroment setting register is set to an initial value and initial clock division ratio of "4". Therefore, 
a new appropriate value must be written to match the external clock frequency as described in section 1-5. 
If required, ''l''s must be written to the other bits at the same time. 
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® "Reset Chip" command execution 
The new clock division ratio becomes valid only after executing the "Reset Chip'' command. (The other bits 
are valid as soon as they are written.) Therefore, if the clock division ratio is to be changed, the "Reset 
Chip" command must be executed after changing the FSI and FSO bits in the environment setting register. 

< Arbitration/selection execution > 

@ SCSI ID setting 
The owner ID and target ID must be written to the SCSI ID register to prepare for selection. 

@ Arbitration/selection 
Write ''l''s to some of the bits of interrupt authorization registers 1 and 2 (ARBF, STO, FNC, etc.) as 
required. Write "Select with ATN" command into the command register. If message-out phase is not 
necessary after selection, instead, write "Select without ATN" command. In this example "Select with 
ATN" is assumed. Wait for the CIP bit in the status register to become "l" and read the interrupt request 
registers. 
If arbitration failed and ARBF bit is "1", repeat@. Normally, if selection time over occurs and STO bit set 
to "l", "Assert RST" command is executed. 

< Message-out phase execution > 

@ Switching to the message-out phase 
Wait until the target device switches the SCSI blls to the message-out phase (PHC bit set to "l "). 

® Halting ATN signal drive 
Execute "De-assert ATN" command to inactivate the ATN signal on the SCSI bus. 

<]) Sending message byte 
Confirm that the CIP bit is "O" in the status register. Write "Transfer Information'' command to the 
command register (OMA bit and TRBE bit are set to "O"s for a single byte message). Write the message 
byte into the SCSI data register. After confirming that the CIP bit is to "O", read interrupt request registers 
1 and 2. 

< Command phase execution > 

@ Switching to the command phase 
Wait until the target device switches the SCSI bus to the command phase (PHC bit set to "l "). 

® Command send 
Set the number of command bytes in the transfer byte counter. Write "Transfer Information" command 
into the command register. (this time set the TRBE bit to "l" and OMA bit to "0"). Write the command 
bytes into the SCSI data register. After confirming that the Cl P bit is set to "O", read interrupt request 
registers 1 and 2. 
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< Data-in phase execution > 

@) Switching to the data-in phase 
Wait until the target device switches the SCSI bus to the data-in phase (PHC bit set to "1 "). 

@ Data receive 
Set the number of transfer data bytes in the transfer byte counter. Write "Transfer Information" command 
into the command register (with both OMA bit and TRBE bit set to "1 "). Note that programming of OMA 
controller is also required before starting OMA transfer. After confirming that the CIP bit is set to "O", read 
interrupt request registers 1 and 2. 

< Status phase execution > 

@ Switching to the status phase 
Wait until the target device switches the SCSI bus to the status phase (PHC bit set to "l"). 

@ Status receive 
Write "Transfer Information" command in the command register (both OMA bit and TRBE bit are "0"). 
After confirming that the CIP bit is set to "O", read interrupt request registers 1 and 2. 
The status byte is read from the data register. 

< Message-in phase execution > 

@ Switching to the message-in phase 
Wait until the target device switches the SCSI bus to the message-in phase (PHC bit set to "1 "). 

@ Message receive 
Write "Transfer Information" command in the command register (both OMA bit and TRBE bit are "0"). 
After confirming that the Cl P bit is set to "O'', read interrupt request registers 1 and 2. The message byte 
is read from the data register. 

® Halting ACK signal drive 
Message-In is exceptional in that after the message byte is read, ACK is not inactivated automatically. 
"Deassert ACK" command must be executed to inactivate ACK signal. 
Write" Deassert ACK" command in the command register. After confirming that the CIP bit is "0", read 
the interrupt request registers. 

< Disconnect > 

@ Wait until the DCNT bit is set to "l ". 
All SCSI phases are covered in Q) - @above. If a disconnect message is sent from the target device when 
in the data phase, the status phase is skipped and processing continues with the message in phase. When 
reselection is performed from the target device (RSL bit set to "1"), it is necessary to wait until the FNC 
bit is set to "l". Then read the monitor SCSI control register and perform the processing appropriate for 
the current SCSI phase. 
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Appendix A 

Register Summary 

READ 

7 6 5 4 3 2 1 0 Register 

RO MRST MDBP INIT TARG TRBZ MIRQ GIP Status register 

Rl Data register 

SWASWOA ARBF 
- ----

R2 STO RSL Interrupt request register 1 

R3 FNC DCNT SRST PHC DATN OPE SPE RMSG Interrupt request register 2 
- -----·---

R4 MBSY MSEL MMSG MCD MIO MREQ MACK MATN SCSI control monitor register 
-----·------·----.. ---

R5 FIE FIF FC3 FC2 FCl FCO Fl FO status register 
--------·- -----

R6 TID2 TIDl TIDO 0102 0101 0100 SCSI ID register 
·--------·- ------

R7 Transfer byte counter (low) 
--··-------- -- -------· 

RS Transfer byte counter (middle) 
. --

R9 Transfer byte counter (high) 
--·--

RA STO RSL SWA SWOA ARBF Interrupt authorization register 1 
----------- ---·-----

RB FNC DCNT SRST PHC DATN OPE SPE RMSG Interrupt authorization register 2 
--- -------~--

RC HOPE HSPE HATN TMSL SPHI BDMA Mode register 
----------

RD TPD3 TPD2 TPDl TPDO TOF3 TOF2 TOFl TOFO Synchronous transfer register 

RE ABSY ASEL AMSG ACD AIO AREQ AACK AATN SCSI bus control register 

RF PCN3 PCN2 PCNl PCNO PRT3 PRT2 PRTl PRTO 1/0 port register 

WRITE 

7 6 5 4 3 2 1 0 Register 

RO CATI CATO OMA TRBE CMD3 CMD2 CMDl CMDO Command register 

Rl Data register 

R2 < * ) 
R3 DIFE SDPM OPEN SIRM FSl FSO Environment setting register 

R4 Selection/reset timer register 

R5 < * ) 
R6 SID2 SIDI SIDO 0102 0101 0100 SCSI ID register 

R7 Transfer byte counter (low) 

RS Transfer byte counter (middle) 

R9 Transfer byte counter (high) 

RA STO RSL SWA SWOA ARBF Interrupt authorization register 1 

RB FNC DCNT SRST PHC DATN OPE SPE RMSG Interrupt authorization register 2 

RC HOPE HSPE HATN TMSL SPHI BDMA Mode register 

RD TPD3 TPD2 TPDl TPDO TOF3 TOF2 TO Fl TOFO Synchronous transfer register 
--

RE ABSY ASEL AMSG ACD AIO AREQ AACK AATN SCSI bus control register 

RF PCN3 PCN2 PCNl PCNO PRT3 PRT2 PRTl PRTO 1/0 port register 

< * > No register assigned to this address. 
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Appendix B 

Command Summary 

Category DMA TRBE Command code Command 

0 0 0 0 0 0 0 0 No Operation 

a 0 a o o 1 Reset Chip 

0 0 0 0 1 0 Assert RST 

0 0 0 0 1 1 Flush FIFO 

0 0 o 1 a o Assert SCSI Control 

0 0 a 1 o 1 Deassert SCSI Control 

0 0 a 1 1 o Assert SCSI Data 

0 0 0 1 1 1 Deassert SCSI Data 
- -

a 1 0 0 0 0 0 0 Reselect 

0 0 0 0 0 1 Select without ATN 

0 0 a o 1 o Select with A TN 

0 0 0 0 1 1 Enable Selection/Reselection 

0 0 0 1 0 0 Disable Selection/Reselection 

1 0 * * o o a o Send Message 

* * 0 0 0 1 Send Status 

* * 0 0 1 0 Send Data 

0 a 0 0 1 1 Disconnect 

* * 0 1 0 0 Receive Message Out 

* * o 1 a 1 Receive Command 

* * 0 1 1 0 Receive Data 

1 1 * * 0 0 0 0 Transfer Information 

* * 0 0 0 1 Transfer Pad 

0 0 0 0 1 0 Deassert ACK 

0 0 0 0 1 1 Assert ATN 

0 0 0 1 0 0 Deassert A TN 

* > Don't ca re. 
However, if the DMA bit is set to "l", the TRBE bit is always also set to "l". 
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Package Outline Unit: mm 
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>-------~2~3.9±0.~ 
+04 
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CD-ROM Decoder 

Description 
CXD1186Q is a CD-ROM decoder LSI. 

Features 
•Corresponds to CD-ROM, CD-I and CD-ROM XA 

formats. 
•Real time error Correction. (Erasure Correction 

using C2 pointer from CD player.) 
• Double speed playback. 
•Connection to standard SRAM up to 64K bytes, as 

buffer memory, possible. 

Applications 
CD-ROM driver 

Structure 
Silicon gate CMOS IC 

Absolute Maximum Ratings (Ta=25°C) 

80pin QFP (Plastic) 

•Supply voltage Vnn -0.5 to + 7.0 V 
•Input voltage V, -0.5 to Vnn+0.5 V 
•Output voltage V0 -0.5 to Vnn+0.5 V 
•Operating temperature Topr -20 to + 75 ·c 
•Storage temperature Tsts -55 to +150 ·c 

Recommended Operating Conditions 
•Supply voltage Vnn +4.5 to +5.5 (standard+5.0) V 
•Operating temperature Topr -20 to +75 ·c 
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Block Diagram 
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SONY CXD1186Q 

Pin Description 

Pin No. Symbol 1/0 Description 

1 INT 0 Interrupt request signal VS, CPU 

2 GND - GND pin 

3 AO I CPU address signal 

4 Al I CPU address signal 

5 A2 I CPU address signal 

6 A3 I CPU address signal 

7 HMDS I Host mode select signal 

8 HAO I Host address signal 

9 HAl I Host address signal 

10 XHCS I Chip select negative logic signal from host 

11 HINT 0 Interrupt request negative logic signal to host 

12 GND - GND pin 

13 XHRD 1/0 Data read strobe signal from host or to SCSI control IC 

14 XHWR 1/0 Data write strobe signal from host or to SCSI control IC 

15 HDBO 1/0 Host data bus 

16 HD Bl 1/0 Host data bus 

17 HDB2 1/0 Host data bus 

18 HDB3 1/0 Host data bus 

19 HDB4 1/0 Host data bus 

20 HDB5 1/0 Host data bus 

21 HDB6 1/0 Host data bus 

22 HDB7 1/0 Host data bus 

23 GND - GND pin 
·~· 

24 HDBP 1/0 Error flag, Host data bus 

25 XRST I Reset negative logic signal 

26 HDRQ 0 
Data request positive logic signal to host. Or DMA aknowledge negative logic 
signal to SCSI control IC 

27 XHAC I 
DMA aknowledge negative logic signal from host. Or data request positive logic 
signal from SCSI control IC 

28 XTC I Terminal count negative logic signal 

29 ADRQ I DMA request positive logic signal from ADP 

30 XAAC 0 DMA aknowledge negative logic signal 

31 BAO 0 Buffer memory address 

32 BAl 0 Buffer memory address 

33 Voo - Power ( + 5V) supply pin 

34 BA2 0 Buffer memory address 

35 BA3 0 Buffer memory addres 

36 BA4 0 Buffer memory address 

37 BAS 0 Buffer memory address 

38 BA8 0 Buffer memory address 

39 BA7 0 Buffer memory a.ddress 
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Pin No. Symbol 1/0 Description 

40 BAB 0 Buffer memory address 

41 BA9 0 Buffer memory address 

42 GND - GND pin 

43 BAIO 0 Buffer memory address 

44 BAll 0 Buffer memory address 

45 BA12 0 Buffer memory address 

46 BA13 0 Buffer memory address 

47 BA14 0 Buffer memory address 

48 BA15 0 Buffer memory address 

49 XMOE 0 Buffer memory output enable negative logic signal 
-

50 XMWR 0 Buffer memory write negative logic signal 

51 BOBO 1/0 Buffer memory data bus 

52 GND - GND pin 

53 BDBl 1/0 Buffer memory data bus 

54 BDB2 1/0 Buffer memory data bus 

55 BDB3 1/0 Buffer memory data bus 

56 BDB4 1/0 Buffer memory data bus 

57 BDB5 1/0 Buffer memory data bus 

58 BDB6 1/0 Buffer memory data bus 

59 BDB7 1/0 Buffer memory data bus 

60 BDBP 1/0 Buffer memory pointer data bus 

61 XTL2 0 Crystal oscillation circuit output pin 

62 XTLl I Crystal oscillation circuit input pin 

63 GND - GND pin 
-". 

64 HCLK 0 1/2 frequency divided clock signal of XTLl 

65 LRCK I LR clock from CD player 
--f---' 

66 DATA I Serial data from CD player 

67 BCLK I Bit clock from CD player 

68 C2PO I C2 pointer from CD player 

69 DBO 1/0 CPU data bus 

70 DBI 1/0 CPU data bus 

71 DB2 1/0 CPU data bus 

72 DB3 1/0 CPU data bus 

73 Von - Power ( + 5V) supply pin 

74 DB4 1/0 CPU data bus 

75 DB5 1/0 CPU data bus 

76 DB6 1/0 CPU data bus 

77 DB7 1/0 CPU data bus 

78 xcs I Chip select negative logic signal from CPU 

79 XRD I CPU Strobe negative logic signal to read out this IC internal register 

80 XWR I CPU strobe negative logic signal to write in this IC internal register 
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Electrical characteristics 
DC characteristics 

Item 

Input voltage 
1 H level 

J L level 

TTL SCHMITT hysterisis 

Input current of pull up input 

Input current of pull down input 

Output voltage 
1 H level 

J L level 

Open drain output L level 

Oscillation cell l H level 
Input voltage J L level 

Logic threshold value 

Feedback resistance 

Output voltage 
1 H level 

J L level 

Symbol Condition 

Vrn1 

v,u 

V1+ -V,_ 

IIL V,L=OV 

lrn Vrn=Voo 

VoH1 loH=-2mA 

Vou loL =4mA 

VoL2 10L =4mA 

Vrn 

VIL 

LV,h 

RFB VIN =V55 or Von 

VoH loH=-8mA 

VoL loL=8mA 

•Input pin with pull up resistance 
•Input pin with pull down resistance: 
•TTL Schmitt input pin 

XHCS, HAO, HAl, XTC 
C2PO, HMDS, ADRQ 
XRST 

•Open drain output pin 
•Two-way data bus always pulled up. 
•Oscillation cell 

Input : XTLl 
Output : XTL2 

HINT 

CXDI 186Q 

V00 =5V±l0%, V55 =0V, T0p=-20 to 75"C 

Min. Typ. Max. Unit 

2.2 v 

0.8 v 

0.2 0.4 v 

-40 -100 -240 µA 

40 100 240 µA 

V00 -0.8 v 

0.4 v 

0.4 v 

0.7V00 v 

0.3V0 o v 

Voo/2 v 

500K lM 2M .n 
Voo/2 v 

Voo/2 v 

1/0 capacitance V00 =V1=0V, f=lMHz 

Item Symbol Min. Typ. Max. Unit 

Input pin CIN 9 pF 

Output pin CouT 11 pF 

1/0 pin C110 11 pF 
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AC Characteristics (Ta=-20 to 75°C, V00 =5V±l0%, Output Load=50pF, f :5 24.576MHz) 
1. CPU Interface 

(1) Read 

AOto3 

xcs 

XRD 

DBOto7 

Item Symbol Min. Typ. Max. 

Address setup time (vs. XCS & XRD ! ) tSAR 30 

Address hold time (vs. XCS & XRD i ) tHRA 20 

Data delay time (vs. XCS & XRD ! ) tDRD 60 

Data float time (vs. XCS & XRD i ) tFRD 0 10 

Low level XRD pulse width tRRL 100 

(2) Write 

AOto3 

xcs 

XWR 

DBOto7 

Item Symbol Min. Typ. Max. 

Address setup time (vs. XCS & XWR ! ) tsAW 30 

Address hold time (vs. XCS & XWR i) tHWA 20 

Data setup time (vs. XCS & XWR i ) ts ow 40 

Data hold time (vs. XCS & XWR i) tHWD 10 

Low level XWR pulse width twwL 50 

Where & in the chart indicates logical multiplication. 
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2. Memory interface 
(1) Read 

BA01o15 =r i'--_ 
Lt .. , '{'--_t"'-~tttOAJ XMOE 

-----------IFtsoo ~..._ ___ _ BDB01o7,P )-- ~ 

Item Symbol Min. Typ. 

Address setup time (vs. XMOE t) tsAO Tw-22 

Address hold time (vs. XMOE i) tHOA Tw-9 

Data setup time (vs. XMOE i) tsno 45 

Data hold time (vs. XMOE i) tHOD 0 

Low level XMOE pulse width tRRL 2•Tw 

(2) Write 

BA01o15 

XMWR 

BDBOto7,P 

~f-----------1i'--_ 
__ t:::.:.!:t"~" •;r~-towo~_-_--~t""" __ --_--~5.,....:::t-j---

Item Symbol Min. Typ. 

Address setup time (vs. XMWR n tSAW Tw-29 

Address hold time (vs. XMWR i) tHWA Tw-9 

Data delay time (vs. XMWR t) tnwn 

Data float time (vs. XMWR i) tFWD 10 

Low level XMWR pulse width twwL 2•Tw 

Where Tw=l/f. 
Usually, when f= 16. 934MHz, use a RAM with access time within 120nsec. 
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3. Host interface 
(1) Read 

HAOtol 

XHCS 

XHRD 

HDBOto7,P --------~ 
f.-----l 

Item Symbol Min. 

Address setup time (vs. XHCS & XHRD n tsAR 30 
Address hold time (vs. XHCS & XHRD i) tHRA 20 

Data delay time (vs. XHCS & XHRD. t) toRD 

Data float time (vs. XHCS & XHRD i) tFRD 0 

Low level XHRD pulse width tRRL 100 

(2) Write 

Item Symbol Min. 

Address setup time (vs. XHCS & XHWR t ) tsAW 30 

Address hold time (vs. XHCS & XHWR i ) tHWA 20 

Data setup time (vs. XHCS & XHWR i) ts ow 40 

Data hold time (vs. XHCS & XHWR i) tHWD 10 

Low level XHWR pulse width twwL 50 
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4. HOST OMA cycle (80 type bus) 
(1) Read 

HDRQ 

XHAC 

XHRD 

toRD1;:::=====::'.::::J tFRD 

HDBOt o 7. P --------1 r--------

Item Symbol 

HDRQ fall time (vs. XHAC i) tDARI 

HDRQ rise time (vs. XHAC i) tDAR2 

XHAC setup time (vs. XHRD i) tSAR 

XHAC hold time (vs. XHRD i) tHRA 

Low level XHRD pulse width tRRL 

Data delay time (vs. XHRD i) tDRD 

Data float time (vs. XHRD i) tFRD 

(2) Write 

HDRQ 

XHAC 
tsAW,__ __ _ 

XHWR 

HDB01o7.P --------1 
r------1 

Item Symbol 

HDRQ fall time (vs. XHAC i) tDARI 

HDRQ rise time (vs. XHAC i) tDAR2 

XHAC setup time (vs. XHWR i ) tsAW 

XHAC hold time (vs. XHWR i) tHWA 

Low level XHWR pulse width twwL 

Data setup time (vs. XHWR i) tsow 

Data hold time (vs. XHWR i) tHWD 
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5. HOST OMA cycle (SCSI bus) 
(1) Read 

SDRQ 

XSAC 

XHRD 

Item 

XSAC fall time (vs. SDRQ i ) 
XSAC delay time (vs. XHRD t) 

XSAC delay time (vs. XHRD i) 
Low level XHRD pulse width 

Data delay time (vs. XHRD t) 

Data hold time (vs. XHRD i) 

(2) Write 

Item 

XSAC fall time (vs. SDRQ i ) 
XHWR delay time (vs. XSAC i) 
XSAC delay time (vs. XHWR i ) 
Low level XHWR pulse width 

Data setup time (vs. XHWR t ) 
Data float time (vs. XHWR t ) 

Where T in the chart indicates: 
Tw for 3 cycle mode 
2•Tw for 4 cycle mode 
3•Tw for 5 cycle mode 

Here TW=l/f 

CXD1186Q 

\~ ______ _,/ 

Symbol Min. Typ. Max. Unit 

too A Tw n 

to AR 0 n 

tDRA Tw n 

tRRL T+59 n 

tDRD 90 n 
-

tHRD 0 n 

Symbol Min. Typ. Max. Unit 

tooA Tw n 

toAW Tw n 

tow A Tw n 

twwL T n 

ts ow T+24 n 

tFWD 27 n 
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6. ADPCM OMA cycle 

ADRQ 

XAAC 

r \~~~~~~~~; 
-L""=i 

XHWR ____.~=t-~:=-=r,____·d -
HDBOto7,P ~ ~ 

Item 

XAAC fall time (vs. ADRQ i) 

XHWR delay time (vs. XAAC i ) 
XAAC delay time (vs. XHWR i ) 
Low level XHWR pulse width 

Data setup time (vs. XHWR i) 
Data float time (vs. XHWR i) 

where T in the chart indicates: 
Tw for 3 cycle mode 
2•Tw for 4 cycle mode 
3•Tw for 5 cycle mode 

Here Tw=l/f 

7. XTLl and XTL2 pins 

Symbol Min. Typ. 

too A 

toAW 

tow A 

twwL T 

tsow T+24 

tFWD 27 

CXD1186Q 

Max. Unit 

Tw n 

Tw n 

Tw n 

n 

n 

n 

(1) For Self oscillation (Topr=-20 to 75'C, V00 =5.0V±l0%) 

Item 

Oscillation frequency 

(2) When a pulse is input to XTLl 

Item 

"H" level pulse witdh 

"L" level pulse witdh 

Pulse period 

Input "H" level 

Input "L" level 

Rise time 
Fall time 

XTLI 

Symbol Min. Typ. Max. Unit 

fMAX 16.9344 24.576 MHz 

(Topr=-20 to 75'C, V00 =5.0V±10%) 

Symbol Min. Typ. 

tWHX 15 

tWLX 15 

tw 40.7 

Vrnx Voo-1.0 

VILX 

tR, tF 

--- VIHX 

·------------------ V1HKXO. 1 

~--~·--------------------tlLX 

-11 -
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Description of Function 
1. Pin description 

Below is a description of pins by function. 

1.1 ·CD player interface (4pins) 
(1) DATA (input) 

Serial data from CIRC LSI (digital signal processing LSI for CD) 
(2) BCLK (input) 

Bit clock. Clock for DATA Strobe. 
(3) LRCK (input) 

LR clock. Indicates Len and Reil of Data input 
(4) C2PO (positive logic input) 

C2 pointer signal from CIRC. Indicates an error is included in the Data input. 
Interface mode with the CD player is controlled at DRVIF register. 

1.2 Buffer memory interface (27 pins) 
(1) XMWR (memory write, negative logic output) 

Data write strobe signal of the buffer memory. 
(2) XMOE (memory output enable, negative logic output) 

Data read strobe signal of the buffer memory. 
(3) BAO. to 15 (Buffer memory address, output) 

Address signal of the buffer memory. 
(4) BOBO to 7 (Buffer data bus, 1/0) 

Data bus signal of the buffer memory. 
(5) BDBP (Buffer data bus, 1/0) 

Buffer memory data bus signal for error pointer. 

1.3 CPU interface (16 pins) 
(1) .XWR (CPU write, negative logic input) 

Write strobe signal of the CPU register. 
(2) XRD (CPU read, negative logic input) 

Read out strobe signal of the CPU register. 
(3) XCS (CPU chip select, negative logic input) 

Chip select negative logic signal from the CPU. 
(4) AO to 3 (CPU address, input) 

Address signal for the CPU selection of the IC internal register. 
(5) · DBO to 7 (CPU data bus, 1/0) 

CPU data bus signal. 
(6) INT (CPU interrupt, output) 

Interrupt request output to the CPU. This pin polarity is controlled at the CONFIG register. 

1.4 Host interface (19 pins) 
(1) HMDS (Host mode select, input) 

CXD1186Q 

Signal for the host mode selection. This pin is pulled down inside the IC by means of a resistor at a 
standard 50kn. 

"L" or open: connected to Intel 80 type host Bus .. 
"H": connected to SCSI controller IC. 

(2) HDRQ/XSAC (Host data request/SCSI aknowledge, output) 
When HMDS is at "L", OMA data request positive logic signal to host. 
When HMDS is at "H", OMA aknowledge negative logic signal to SCSI control IC. 
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(3) XHAC/SDRQ (Host DMA aknowledge/SCSI data request, input) 
When HMDS is at "L", DMA aknowledge negative logic signal from host. 
When HMDS is at "H", DMA data request positive logic signal from SCSI control IC. 

(4) XHWR (Host write, negative logic 1/0) 
When HMDS is at "L" and ADMAEN also at "L", data write strobe input from host. 
When HMDS is at "H" and ADPCMEN at "L", data write strobe output to SCSI control IC. 
When ADMAEN is at "H", data write strobe output to audio processor (ADP). 

(5) XHRD (Host read, negative logic 1/0) 
When HMDS is at "L" and ADMAEN also at "L", data read strobe input from host. 
When HMDS is at "H" and ADMAEN at "L", data read strobe output to SCSI control IC. 
When ADMAEN is at "H", data read strobe output to ADP. 

(6) XHCS (Host chip select, negative logic input) 
This pin is pulled up inside the IC by means of a resistor at a standard '50kO. 
When HMDS is at "L", chip select input from host. 
When HMDS is at "H", this signal is not used. Either Fix to "H" or keep open. 

(7) HAO and 1 (Host address, input) 
These pins are pulled up inside the IC by means of a resistor at a standard 50k0. 
When HMDS is at "L", address input from the host. 
When HMDS is at "H", these signals are not used. Either fix to "H" or keep open. 

(8) HDBO to 7 (Host data bus, 1/0) 
Host data bus signal. 

(9) HDBP (Host data bus, 1/0) 
Host data bus signal for error pointer. 

(10) HINT (HOST interrupt, output) 
This pin is an open drain output. 
When HMDS is at "L", interrupt request negative logic output to host. 
Whf!n HMDS is at "H", this signal is not used. 

(11) XTC (Terminal count, negative logic output) 
This is pulled up inside the IC by means of a resistor at a standard 50k0. 

CXD1186Q 

When HMDS is at "L", data transfer complete instruction negative logic input from the host. 
When HMDS is at "H", this signal is not used. Either fix to "H" or keep open. 

1.5 Audio processor (ADP) interface (2 pins) 
(1) ADRQ (audio processor DMA request, positive logic input) 

This pin is pulled down inside the IC by means of a resistor at a standard 50k0. 
DMA data request signal to ADP. When not connected t.o ADP and CXD1186Q, either fix to "L" or 

keep open. 
(2) XAAC (audio processor DMA aknowledge, negative logic output) 

DMA aknowledge signal from ADP. 

1.6 Others (4pins) 
(1) XTLl (Chrystal!, input) 
(2) XTL2 (Chrystal2, output) 

Crystal oscillator connecting pin for master clock oscillation. 
(3) HCLK (halfclock, output) 

Half frequency divided clock of the master clock. 
(4) XRST (Reset, negative logic input) 

Chip reset signal. 

Pins BDBO to 7, BDBP, DBO to 7, HDBO to 7 and HDBP are pulled up inside the IC by means of a 
resistor at a standard 25kO. 
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2. Register function 
This IC is controlled from the CPU by means of 19 registers for each of write and read, respectively. 

2.1 Write register 

2.1.1 Drive Interface (DRVIF) register 
bitO DIGIN (Digital IN) 

"H" ; When Digital In (See fig. 2.1.1) is connected, this bit is set to "H". 
"L" ; When connected to CIRC LSI, this bit is set to "L". 
bits 2 to 5 are effective only when DIGIN is at "L". 

bitl LSBlST (LSB First) 
"H" ; When data is cor;inected to CIRC LSI output through LSB first, this bit is set to "H". 
"L" ; When data is connected to CIRC LSI output through MSB first, this bit is set to "L" 

bits 2 and 3: BCKMDO, 1 (BCLK mode 0, 1) 
These bits are set according to the number of BCLK clocks output during one word by CIRC LSI. 

BCVKMDl BCKMDO 
"L" 
"H" 
.. X" 

16BCLKs/Word 
24BCLKs/Word 
32BCLKs/Word 

More over, when there are 24 or 32 clocks within 1 word, the 16 bits of data before LRCK edge, become 
effective. 

bit4 
"H" 
llLTI 

bit5 

BCKRED (BCLK Rising Edge) 
; Data is strobed with BCLK rise. 
; Data is strobed with BCLK fall. 

LCHLOW (LCH LOW) 
"H" ; When LRCK is at "L", it is determined to be LCH data. 
"L" ; When LRCK is at "H", it is determined to be LcH data. 
l!O. When DIGIN="H", We automatically have. 

LSBIST=BCKMDl ="H", BCKRED=LCHLOW="L". 
bit6 DBLSPD (Double Speed) 

"H" ; at double speed PB, this bit is set to "H". 
"L" ; at normal speed PB, this bit is set to "L". 

bit7 C2PLIST (C2PO Lower·byte 1st) 
"H" ; When 2 bytes of data are input to C2PO, the Lower·byte and the upper·byte are input in the order. 
"L" ; When 2 bytes of data are input to C2PO, the Upper·byte and the Lower·byte are input in the order. 

Table 2.1.l indicates the setting value of bits 0 to 7 when Sony made CIRC LSI is connected. Fig. 2.1.l (1) 
to (4) indicates the input timing chart. 

Here, the upper byte means the upper 8 bits including MSB from CIRC LSI, Lower byte indicates the lower 
8 bits including LSB from CIRC LSI. 

Changes in value for the respective bits in this register have to be executed in the decoder disable condition. 
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Table 2.1.1 DRVIF Register setting value 

Sony made CIRC LSI 
DRV IF Register 

bit? bit6 bit5 bit4 bit3 bit2 bitl 

CDL30 series 
L * L L L H L 

CDL35 series 

CDL40 series 
L * L H L H L 

(48bit slot mode) 

CDL40 series 
L * H I L H x H 

(64bit slot mode) 

(Note 1) * at normal speed PB set to "L", at double speed PB set to "H". 
(Note 2) 

CXD1186Q 

bitO 
Timing chart 

L Fig. 2.1.l (2) 

L Fig. 2.1.l (3) 

L Fig. 2.1.l (4) 

CDL30 series CXD1125Q/QZ, CXD1130Q/QZ, CXD1135Q/QZ, 
CXD1241Q/QZ, CXD1245Q, CXD1246Q/QZ, 
CXDl 247Q/QZ/R and others. 

CDL35 series CXD1165Q, CXD1167Q/QZ/R and others. 

CDL40 series CXD2500Q/QZ and others. 

2.1.2 Decoder Control (DECCTL) register 
bitO to 2: DECMDSL2, 1, 0 

(Decoder Mode Select 2, 1, 0) 
DECMDSL2 1 0 

''L'' "L" "X" 
j'L'' jjH" "X" 
,.H" jjl" "L" 
''H'' ''L" "H" 
"H" "H" "L'' 

Decoder disable 
Monitor only mode 
Write only mode 
Real time correction mode 
Repeat correction mode 

"H" "H" "H" CD-DA mode 
bit3 AUTODIST (Auto Distinction) 

"H" Error Correction perfomed according to the Mode byte and FORM bit read from Drive. 
"L" Error Correction is performed according to the following MODESEL and FORMSEL bits. 

bit4 FORMSEL (Form Select) 
bit5 MODESEL (Mode Select) 

When AUTODIST is at "L" the sector is corrected as the following MODE or FORM. 
MODES EL FORMSEL 

"L" "L" MOD El 
"H" "L" MODE2, FORMl 
"H" "H" MODE2, FORM2 

bit6 ECCSTR (ECC Strategy) 
"H" ; Error correction is performed with consideration to respective data error flag. 
"L" ; Error correction is performed without consideration to respective data error flag. When an 8bit/ 

Word RAM is connected, turn this bit to "L". 
bit? ENDLADR (Enable DLADR) 

"H" ; When this bit is set to "H", DLADR is enabled. 
When, either write only mode, real time correction, or CD·DA mode is being executed, the decoder 
stops the buffer write as DADRC and DLADR turn equal. 
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"L" ; When this bit is set to "L", DLADR is disabled. 
During the execution of write only mode or real time coreection, even if DADR.C a.nd DLADR turn 

. equal, the decoder does not stop buffer write. 
(See paragraph 4 for details) 

2.1.3 OMA Control (DMACTL) register 
bitO HSRC (Host Source) 

"H" ; Data is transferred from the host to the buffer memory. 
"L" ; Data is transferred from the buffer memory to the host. 

bitl HDMAEN (HOST OMA Enable) 
"H" ; OMA of the host port is enabled. 
"L" ; OMA of the host port is prohibited. 

bit2 ENXTC (Enable XTC) 
"H" ; OMA completion of the host port through XTC pin input is enabled. 
"L" ; OMA completion of the host port through XTC pin input is disabled. 

bit3 ENHXFRC (Enable XHFRC) 
"H" ; OMA Completion of the host port through HXFRC is enabled. 
"L" ; OMA completion of the host port through HXFRC is disabled. 

bit4 ADMAEN (ADP OMA Enable) 
"H" ; OMA of the audio processor port is enabled. 
"L" ; OMA of the audio processor port is prohibited. 

Also, prohibits turning HDMAEN and ADMAEN simultaneously to "H". 
bit5 CSRC (CPU Source) 

"H" ; Data is transferred from the CPU to the buffer memory. 
"L" ; Data is transferred from the buffer memory to the CPU. 

bit6 CDMAEN (CPU OMA Enable) 
"H" ; OMA of the CPU port is enable. 
"L" ; Dlll!A of the CPU port is prohibited. 

blt7 RESERVED 
Unused, Keep set to "L". 

2.1.4 Configuration (CONFIG) register 
bitO RESERVED 

Unused, Keep set to "L". 
bits 1 and 2: SDMACYCl, 0 (SCSI OMA CYCLE) 

OMA transfer between this IC, SCSI control IC and ADPCM processor is executed in the following cycle. 
SDMACYCl 0 

"L" "L" 3 cycle. 
''.L" "H" 4 cycle, 
"H" "X" 5 cycle, 

bit3 SBSCTL (SCSI Bus Control) 
Setting this bit to "H" forces XHWR, XHRD, HOBO to 7 and HDBP into high impedance condition. 

bit4 CINTPOSI (CPU Interrupt Positive) 
"H" ; INT pin turns to High active. 
"L" ; INT pin turns to Low active. 

bit5 9 BITRAM 
"H" ; When a 9 bit/word RAM is connected, this bit is turned to "H". 
"L" ; When a 8 bit/word RAM is connected, this bit is turned to "L". 

bits 6 and 7: RESERVED 
Unused, Keep set to "L". · 
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2.1.5 Interrupt Mask (INTMSK) register 
Turning the respective bits of the register to "H" enables interrupt request from this IC to the CPU by means 

of the corresponding interrupt status (That is, When interrupt status is turned on, INT pin is activated) The 
value of the respective bits in this register does not affect the corresponding interrupt status. 

bitO DECINT (Decoder Interrupt) 
When the Decoder is executing one of the respective modes, write only, monitor, or real time 

correction, if Sync mark is detected or introduced, DECINT status is turned on. However, When 
Sync detection window is open, if sync interval is less than 2352 byts, Decint status is not turned 
on. 

Also, when Decoder repeat correction mode is being executed, everytime one correction is 
completed DECINT status is turned on. 

bitl HDMACMP (Host OMA Complete) 
When OMA of the host port is completed through HXFRC or XTC pins, HDMACMP status is 

turned on. 
bit2 DRVOVRN (Drive Over Run) 

When ENDLADR bit (bit?) of DECCTL register is set to "H", and the DECODER has executed 
write only, real time correction mode or CD-DA mode, as DADRC and DLADR become equal, 
DRVOVRN status is turned on. 

However, in CD-DA mode, even when ENDLADR bit is turned to "L", DRVOVRN status is turned 
on. 

bit3 HSTCMND (Host Command) 
As the host writes a command in the Command register, HSTCMND status is turned on. 

bit4 HCRISD (Host Chip Reset Issued) 
By having the host write "H" in CHPRST bit (bit?) of the Control register, this IC is reset and 

HCRISD status is turned on. 
bit5 RSL TEMPT (Result Empty) 

The host reads the Result register, As the Result register becomes empty RSL TE MTS status 
turns on. 

bit6 DECTOUT (Decoder Timeout) 
After setting the Decoder to either, monitor only, write only or real time correction modes, if, 

even after sector 3 time (normal speed PB 40.6ms) passes, sync is not detected, DECTOUT 
status is turned on. 

2.1.6 Clear Interrupt Status (INTCLR) register 
When any of the respective bits of this register is set to "H", the corresponding interrupt status is cleared. 

After the interrupt status clearance, the bit automatically turns to "L". Accordingly there is no need for the CPU 
to set to "L" again. 

bitO DECINT (Decoder Interrupt) 
bitl HDMACMP (Host OMA Complete) 
bit2 DRVOVRN (Drive Over Run) 
bit3 HSTCMND (Host Command) 
bit4 HCRISD (Host Chip Reset Issued) 
bit5 RSL TEMPT (Result Empty) 
bit6 DECTOUT (Decoder Timeout) 

2.1. 7 Drive• Last•Address register Low (DLADR-L) 

2.1.8 Drive•Last·Address register High (DLADR-H) 
When the Decoder is executing either of write only, real time correction mode or CD-DA mode, CPU sets the 

last address that writes into the buffer, data from the drive. When ENOLA DR bit of DECCTL register is set to 
"H" and the Decoder is executing the above modes, if data from the drive is written into the buffer at the 
address specified from DLADR, all writing into the buffer is prohibited after that. 
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2.1.9 Drive·Addres•Counter Low (DADRC·L) 

2.1.10 Drive•Addres•Counter High (DADRC-H) 
This counter keeps the addres.s that writes data from the drive into the buffer. When drive data is written 

into the buffer, DADRC contents is output form BAO to 15. For every byte written in the buffer, DADRC is 
incremented. Before the Decoder executes either write only, real time correction mode or CD·DA mode, CPU 
sets the buffer write head address to DADRC. 

This counter can alse be used as the OMA address of the CPU port. During OMA execution of the CPU port, 
DADRC contents is output from BAO to 15, DADRC is incremented at every byte of OMA execution. 

CPU can read or set DADRC contents at any time. Do not alter DADRC contents during either write only, 
real time correction or CD-DA mode and the OMA execution of CPU port. 

2.1.11 Host•Address•Counter Low (HADRC-L) 

2.1.12 Host•Address•Counter High (HADRC-H) 
This counter keeps the address that writes data from the host into the buffer or reads from the buffer. During 

execution of the host port OMA, HADRC contents are output from BAO to 15. The counter is incremented at 
every OMA of the host port. 

Before execution of the host port OMA, CPU sets the OMA head address to HADRC. 
CPU can read or set HADRC contents at any time, Do no alter HADRC contents during host port OMA 

execution. 

2.1.13 Host•Transfer•Counter Low (HXFRC-1) 

2.1.14 Host•Transfer•Counter High (HXFRC-H) 
This counter indicates the number of host port OMA transfers. It is decremented at every host port OMA. 
When ENHXFRC bit (bit3) of DMACTL register is set to "H" and HXFRC value turns to 0, the host port OMA 

is disabled. At that time it is possible to send an interrupt request from this IC to the CPU. 
CPU can read and set HXFRC contents at any time. Do not alter HXFRC contents during Host port OMA 

execution. 

2.1.15 
bitO 

bitl 

bit2 
"H" 

Chip Control (CHPCTL) register 
CPUBWOP (CPUBWPO) 
Sets the pointer value for CPU port OMA (buffer write). 
CHPRST (Chip Reset) . 
Setting this bit to "H" initializes the interior of this IC. After the initialization of the interior of 

this IC is completed, this bit automatically turns to "L". Accordingly it is not necessary to set the 
CPU to "L". 

SWOPN (Sync Window Open) 
; Setting this bit to "H" opens the window to allow for SYNC Mark detection.Sync protection circuit 

inside this IC is disabled. 
"L" ; Setting this bit to "L" controls the window through the sync protection circuit inside the IC. 

bit3 PRSTART (Repeat Correction Start) 
Setting the Decoder to repeat correction mode and this bit to "H" starts the sector error 

correction. As correction starts, this bit automatically turns to "L". Accordingly it is not necessary 
to set the CPU to "L". 

bit4 to 7: Do not fail to set to "L". If set to "H" IC operation is not guaranteed. 

2.1.16 CPU Buffer Write Data (CPUBWDT) register 
With the CPU port OMA (buffer and write), data is written into this register. When CDMAEN of DMACTL 

register=CSRC="H", write into this register is subject to the request of CPU port OMA (buffer write). See 
paragraph 6 for details. 
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2.1.17 Host Interface Control (HIFCTL) register 
When HMDS is at "L", this register controls the hard ware of the host interface. 
bitO HI NT #1 (Host Interrupt #1) 

This bit value becomes the value of HINTSTS #1 (bitO) from STATUS register on the host side. 
bitl HINT #2 (Host Interrupt #2) 

This bit value becomes the value of HINTS TS #2 (bitl) from STATUS register on the host side. 
bit2 HINT #3 (Host Interrupt #3) 

This bit value becomes the value of HINTSTS #3 (bit2) from STATUS register on the host side. 
(Note) Once "H" is written, until bits 0 to 2 are cleared from the host or the chip is reset, keep at "H". 

It is not possible to access the register from the CPU and turn bits 0 to 2 from "H" to "L". 
Accordingly, to set any of these bits, it is not necessary to take into consideration the value of other 
bits. 

When HINTSTS bits #1 to 3 from HIFSTS register that corresponds to the above bits are at "H", 
it is prohibited to write "H" in the above bits. Therefore, before the CPU writes "H" in the above bits 
HIFSTS register should be read, and confirmation made that corresponding HINTSTS bits #1 to 3 
are at "L". 

bit3 to 5: RESERVED 
Unused. Keep set to "L". If set to "H" the IC operation is not guaranteed. 

bit6 CLRRSL T (Clear Result) 
When this bit is set to "H", the result register is cleared. When these register's clearance is 

completed, this bit automatically turns to "L". Therefore, there is no need for the CPU to set back 

bit? CLRBUSY (Clear, Busy) 
When this bit is set to "H", BUSYSTS bit of HINTSTS register is cleared. When these register' 

s clearance is complete, this bit turns automatically turns to "L". Therefore, there is no need for 
the CPU to reset to L. 

2.1.18 Drive Result (DRVRSL T) register 
This register is utilized to transfer the command execution result to the host, when HMDS="L". This register 

is composed of a 10 byte FIFO. For details see 4.2.1. 

2.1.19 Register Adress (REGADR) register 
bitO to 6: Do not fail to set to "L". If set to "H" the IC operation is not guaranteed. 
bit? REGADRO (Register AddressO) 

This bit is used for the register address expansion. 

2.2 Read out register 

2.2.1 Current Minute Address Low (CMADR·L) register 

2.2.2 Current Minute Address High (CMADR-H) register 
Indicates the buffer memory address where the current sector (after cor.rection is completed) minute bytes 

are writen. 

2.2.3 Header (HDR) register 
A 4 byte register that indicates the current sector Header byte. 
By reading address OH successively 4 times the CPU can know the Header byte value of the current sector, 

starting from the MINUTE byte. 

2.2.4 Sub Header (SHOR) register 
A 4 byte register that indicates the current sector Sub Header byte. 
By reading address 1 H successively 4 times, the CPU can know the Sub Header byte value of the current 

sector, starting from the File byte. 
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2.2.5 Header Flag (HDRFLG) register 
Indicates the Header and Sub Header error pointer value. 

2.2.6 Interrupt Status (INTSTS) register 
The value of the respective bits in this register indicates the condition of the corresponding interrupt status. 

The bit value of INTMSK register does not affect the above mentioned bits. 
bitO DECINT (DECODER Interrupt) 
bitl HDMACMP (Host OMA Complete) 
bit2 DRVOVRN (Drive Over Run) 
bit3 HSTCMND (Host Command) 
bit4 HCRISD (Host Chip Reset Issued) 
bit5 RSL TEMPT (Result Empty) 
bit6 DECTOUT (Decoder Timeout) 

2.2.7 DECODER Status (DECSTS) register 
bitO NOSY NC 

Indicates that Sync Mark could not be detected and that SYNC was inserted. 
bitl SHRTSCT (Short Sector) 

Indicates the Sync Mark interval was within 2352 bytes. This sector does not execute ECC and 
EDC. 

bit2 ECCOK (ECC OK) 
Indicates there are no more errors from the header of the sector where error correction was 

completed up to P Perity byte. 
(In FORM2, this bit turns to don't care.) 

bit3 EDCOK 
Indicates EDC check showed there were no errors. 

bit4 CORDONE (Correction Done) 
Indicates that sector contains bytes that were error corrected. , 

bit5 CORINH (Correction Inhibit) 
Indicates there was an error flag at MODE (and FROM) bytes when AUTODIST bit of DECODER 

register was turned to "H". This sector does not execute ECC and EDC. 
bit6 ERINBLK (Erasure in Block) 

Turns to "H" when C2 pointer from CIRC LSI stood in 1 byte or more of all the bytes, with the 
exception of current sector sync byte. 

bit7 EDCALLO (EDC ALL ZERO) 
This bit turns to "H" when there are no error flags in any of EDC parity bytes of current sector, 

and the value is at OOH. 

2.2.8 MODEFORM (MDFM) register 
This register is effective only during the execution of Real time correction mode or Repeated correction mode. 
bitO CFORM (Correction FORM) 
bitl CMODE (Correction MODE) 

These bits indicate whether this IC identified MODE or FORM in that sector and executed error 
correction. 

CMODE CFORM 
"L" "L" MOD El 
"H" "L" MODE2, FORMl 
"H" "H" MODE2, FORM2 

bit2 to 4: RMODEO, l, 2 (Raw MODE) 
RMODEl, 0 : Indicates the lower 2 bits value of raw MODE byte. 
RMODE2 Indicate the logical sum of the upper 6 bits and pointer in raw MODE byte. 
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2.2.9 DMA Status (DMASTS) register 
bitO CBFWRDY (CPU Buffer Write Ready) 

This bit turns to "\-!" when data written from CPU into CPUBWDT register is written in the 
buffer memory. As CPU writes the next data into CPUBWDT register, it turns to "L" until that 
data is written into the buffer memory. Also, when CSRS is set to "H" and CDMAEN to "H" 
(DMACTL register), this bit turns to "H". 

CPU confirms this bit is at "H" and writes in the data into CPUBWDT register. 
bitl CBFRRDY (HPU Buffer Read Ready) 

When data read from buffer memory is kept ready in CPUBRDT register, this bit turns to "H". 
When CPU reads CPUBRDT register out it turns to "L". 

CPU confirms this bit is at "H" and reads out data from CPUBRDT register. 
bit2 CBFRDPO (CPU Buffer Read Pointer) 

Indicates the value of the pointer bit read from the buffer memory. 
bit? REGADR (Register Address) 

This bit indicates the value of bit? from Register Address register. 

2.2.10 DADRC·L 

2.2.11 DADRC-H 

2.2.12 HADRC-L 

2.2.13 HADRC-H 

2.2.14 HXFRC-L 

2.2.15 HXFRC-H 

2.2.16 CPU Buffer Read Data (CPUBRDT) register 
CPU port DMA (buffer read) data is read out from this register. 
When CDMAEN of DMACTL register is at "H" and CSRC at "L", the read out of this register is set for the 

DMA (buffer read) request of the next CPU port. 

2.2.17 Host Parameter (HSTPRM) register 
When HMDS is at "L", this register is used to know the command parameter from the host. This register is 

composed of 10 byte FIFO. 

2.2.18 Host Command (HSTCMD) register 
When HMDS is at "L", this register is used to know the command from the host. 

2.2.19 Host Interface Status (HI FSFS) register 
When HMDS is at "L", this register is used to know the host interface condition. 
bitO HINTSTS #1 (HOST Interrupt Status #1) 

This bit turns to "H" as CPU writes "H" into HINT #1 (HIFCTL register bitO). It turns to "L" 
when the host writes "H" into CLRINT #1 (Control register bitO). This bit is used as interrupt 
status monitor to the host. 

bitl HINTSTS #2 (Host Interrupt Status #2) 
This bit turns to "H" as CPU writes "H" into HINT #2 (HIFCTL register bitl). it turns to "L" 

when the host writes "H" into CLRINT #2 (Control register bitl). This bit is used as interrupt 
status monitor to the host. 
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bit2 HINTSTS #3 (Host Interrupt Status #3) 
This bit turns to "H" as CPU writes "H" into HINT #3 (HIFCTL register bit2). it turns to "L" • 

when the host writes "H" into CLRINT #3 (Control register bit2). This bit is used as interrupt 
status monitor to the host. 

bit3 PRMRRDY (Parameter, Read Ready) 
This bit at "H" indicates that HSTPRM register is not empty, so that Parameter data can be 

read out from the CPU. When this bit is at "L", HSTPRM register is empty and Parameter data 
cannot be read out from the CPU. 

bit4 PRMFULL (Parameter.Full) 
This bit at "H" indicates HSTPRAM register is full. 

bit5 RSLWRDY (Result Write Ready) 
This bit at "H" indicates that HSTPRM register is not full, so that the CPU can write Result 

data. When this bit is at "L" DRVRSLT register is full and the CPU can not write Result data. 
bit6 RSLEMPT (Result Empty) 

This bit at "H" indicates DRVRSL T register is empty. 
bit7 BUSYSTS (Busy Status) 

This bit has the same value as that of BUSYSTS (bit7) of the status register on the host side. 
This bit turns to "H" as the host writes a command in the Command register. It turns to "L", 

as the CPU sets CLRBUSY bit of HIFCTL register. 
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* * * * * Write register * * * * * 
Drive Interface (DRVIF) 

7 6 
I 

5 4 I 3 2 I I a I 

DI GIN 
LSBlST 

BCKMDO 
BCKMDl 

BCKED 
LCHLOW 

DBLSPD 
C2PL1ST 

DMA Control (DMACTL) 

3 2 I 0 

HSRC 
HDMAEN 

ENXTC 
ENHXFRC 

ADMAEN 
CSRC 

CDMAEN 
CORWRIDS 

Interrupt Mask (INTMSK) 

; 6 5 4 3 2 a I 
' 

DEC INT 
HDMACMP 

DRVOVRN 
HSTCMD 

HCRISD 
RSLTEMPT 

DE CT OUT 

Chip Control (CHPCTL) 

1 I 6 5 I 4 I ~ 2 I I ? 
' ' ' 
' 
: CPUBWPO 
( CHPRST 
' SWOPN 

RPSTART 
"L" 

'L" 
"L" 

"L" 

CXD1186Q 

DECODER Control (DECCTL) 

3 I 2 I o I 

DECMDSLO 
DECMDSL! 

DECMDSL2 
AUTODIST 

FORMSEL 
MODESEL 

EC CS TR 
ENDLADR 

Configuration ( CONFIG) 

RESERVED "L" 
SD MA CY CO 

SDMACYCI 
SBSCTL 

CINTPOSI 
9BITRAM 

RESERVED "L" 
RESERVED "L" 

Clear Interrupt Status (INTCLR) 

7 I 6 I 5 I 4 3 2 0 
: 

! ' 
DE TINT 

HDMACMP 
DRVOVRN 

HSTCMD 
HCRISD 

RSLTEMPT 
DECTOUT 

Host Interface Control (HIFCTL) 

"L" 
CLRFIFO 

CLRBUSY 
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"L" 
"L" 

2 0 
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HINT#l 

HINT#2 
HINT#2 



* * * * * Read register * * * * * 
Header Flag 

6 5 3 2 0 

DTTYPE 
SUBMODE 

CHANNEL 
FILE 

MODE 
BLOCK 

SECOND 
MINUTE 

DECODER Status 

s I 5 4 3 2 0 

NOSYNC 
·sHRTSCT 

ECCOK 
EDCOK 

CORDONE 
CORI NH 

ERINBLK 
DCALLO 

Drive•Last•Address•Low 
Drive•Last•Address•High 

Drive•Address•Counter· Low 
Drive•Address•Counter· High 

Host•Transfer•Counter•Low 
Host• Transfer•Counter• High 

Host• Address• Counter• Low 
Host•Address•Counter•High 

CPU Buffer Write register 

Drive Status register 

Register Address register 

Interrupt Status 

7 6 5 4 3 2 0 

DEC INT 
HDMACMP 

DRVOVRN 
HSTCMD 

HCRISO 
RSLTEMPT 

DE CT OUT 

MODE FORM 

7 
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CFORM 
CM ODE 

RMODEO 
RMODEl 

RMODE2 
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DMA Status 

7 6 5 2 I 0 I 

CBFWRRDY 
CBFRDRDY 

CBFRDPO 

REGADR 

Header register 

Sub Header register 

Current· Minute· Address• Low 
Current•Minute•Address•High 

Drive• Last•Address• Low 
Drive• Last· Address• High 

Drive• Address •Counter• Low 
Drive•Address•Counter•High 

Host· Transfer• Counter• Low 
Host• Transfer• Counter• High 

Host•Address•Counter• Low 
Host•Address•Counter• High 

CPU•Address•Couter•Low 
CPU •Address•Couter• High 

CPU Buffer Read register 

Host Command register 
Host Parameter register 

Host Interface Status 

7 6 5 4 0 

HINT#l 
HINT#2 

HINT#3 
PRMRRDY 

PRMFULL 
RSLWRDY 

RSLEMPT 
USYSTS 
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CXD1186Q register 

Write Read 

ADDRESS REGISTER-ADDRESS REGISTER-ADDRESS 

L 1 H L H 

0 DRVIF CON FIG HOR 

1 DECCTL SHOR 

2 DMACTL HDRFLG 

3 INTMSK MODEFORM 

4 INTCLR DECSTS 

5 DLADR·L INTSTS 

6 DLADR·H DMASTS 

7 DADRC·L 

8 DADRC·H 

9 HXFRC·L 

A HXFRC·H TEST2 

B HADRC·L TEST! 

c HADRC·H TESTO 

D CPUBWDT l HIFCTL CPUBRDT HSTCMD 

E CHPCTL l DRVRSLT CMADR·L HSTPRM 

F REGA DR CMADR·H HIFSTS 

3. DECODER Operation 
Here after, the block containing functions CD and ~ is called DECODER. 

CD Interface with CIRC LSI 
The data stream from CIRC LSI is taken in, while sync detection, descramble and data write to the 

buffer are executed. 
~ Error correction 

Executes error correction of the sector written in the buffer. 

3.1 DECODER operation mode 
The Decoder features 4 operation modes set by means of DECMDSELO to 2 bits of DECCTL register. 

DECMDSL2 1 0 
''L'' "L" "X" Decoder disable 
''L'' "H" .,X" Monitor only mode 
"H" •'L'' Ill'' Write only mode 
"H" "L'' .,H" Real time correction mode 
.,H" "H" "L'' Repeat correction mode 
.. H" "H" .'H'' CD-DA mode 

(1) Decoder disable 
DECODER operation is disabled. 

(2) Monitor only mode 
Data from the drive is not written in the buffer. Raw data from the drive is written in the Header, Sub 

Header and HDRFLG registers. 
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(3) Write only mode 
Set to this mode, first Sync pattern detection is performed. As sync pattern is detected, write from that 

sector into the buffer starts from minute byte. The buffer memory address of this minuute byte, is the 
value set to DADRC though the CPU before setting the DECODER mode. Sectors after that, and the 
Sync pattern too, a re written into the buffer. 

This buffer write continues until either CD Decoder is disabled or~ when ENDLADR is at "H", DLA DR 
value becomes equal to that of DADRC. 

(4) Real time correction mode 
Buffer write works the same as write only mode. 
At the same time, error correction of the sectors already written in the buffer is executed in real time. 

(When this mode is set and while the first sector is being written in the buffer, as long as a whole sector 
is not yet stored in the buffer, correction is not executed.) 

(5) Repeat correction mode 
Data from the drive is not written in the buffer. Error Correction of sectors already written in the buffer 

can be executed repeatedly. This way, errors that could not be corrected during real time correction 
mode, can now be corrected. 

(6) CD·DA mode 
To write CD·DA (Digital audio) Disc data into the buffer, this mode is set. As this mode is set, write 

into the buffer is executed from the lower byte of LCH. 
This buffer write continues until either CD Decoder is disabled, or~ When EN DLA DR is at "H", DLA DR 

value becomes equal to that of DADRC. 

3.2 DADRC (Drive Address Counter) 
DADRC is the counter that holds the address when data from the drive is written into the buffer. When data 

from the drive is written into the buffer, the contents are output from BAO to 15 as buffer memory address. 
CPU can set or read DADRC contents. CPU sets the buffer write head address in DADRC before the setting 
of Decoder write only mode, real time correction mode and CD-DA mode. 

3.3 DLADR (Drive Last Address) 
DLADR is the register that indicates in bytes the value of DADRC that stops the drive data buffer write 

during the execution of write only mode, real time correction mode and CD·DA mode. When ENDLADR bit of 
DECCTL register is at "H" and the above modes are being executed, if DADRC value becomes equal to DLA DR, 
it stops the buffer write data from the drive. Then, DRVOVRN status is on. When sync interrupt applies and 
DRVOVRN bit is at "H", have CPU disable the DECODER. When ENDLADR bit is at "L", even if DADRC value 
becomes equal to DLADR, buffer write of the data from the drive is not stopped and DRVOVRN status does 
not turn on. 

Through the usage of DLADR, buffer overran of the drive can be prevented. 
When a value is set to DLADR, make sure to set the upper byte first and the lower byte next in the order. 

(Even in case only the value of one of the bytes is to be changed, set both bytes in the mentioned order. If this 
is not performed, IC operation can not be guaranteed.) The DLADR upper byte is first set then the lower byte 
is set and until data from the drive is written in the buffer, the above function is disabled. DLADR setting 
should be made carefully. 

3.4 Error correction 
(1) MODE FORM discrimination 

Mode and Form discrimination in the sector that performs error correction is executed in bits 
AUTODIST, FORMSEL and MODESEL of DECCTL register, as indicated in Fig. 3.5. 
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(2) ECC strategy can be chosen through ECCSTR bit of DECCTL register. 
At "H'', error correction is performed taking into consideration error flags from respective data. 
At "L", error correction is performed without taking into consideration error flags from respective 

data. 
For systems using 8 bit word RAM, turn ECCSTR to "L". 
When double speed PB is executed (DBLSPD of DRVIF register is at "H"), transfer speed to the host 

slows down. Data transfer speed to the host when XTLl frequency is set to 16.9344MHz is shown 
below, Moreover, this data transfer speed is the value obtained when data buffer write from the drive, 
error correction and data transfer to the host are executed at the same time. 

ECCSTR Data Transfer Speed 

Normal PB speed 
L 

H 2.lMB/S 

Double PB speed 
L 

H 0.7MB/S 

From the above table, it appears that during double speed PB, data transfer speed to the host 
decreases. During double speed PB, Read data speed from the Drive is at 176.4KB/S. Data transfer 
speed to the host at 0. 7MB/S is quite faster than this Read speed. Actually, transfer speed to the host 
does not decrease and as Read data speed from the drive doubles, transfer speed to the host also 
approximately doubles. 

3.5 CPU control of the IC during Real time correction 
CPU control of the IC during the IC execution of Real time correction mode is Shown in Fig. 3.6. 

3.6 CPU control of the IC during Repeat correction 
CPU control of the IC during the IC execution of Repeat correction mode is shown in Fig. 3. 7. 

4. Host interface 

4.1 Host l/F mode 
This IC can be connected to the following, as the host interface. 

CD SCSI controller IC (CXD1180AQ, CXD1185DQ and others) 
® Intel 80 type host bus 

This mode is set by means of HMDS pin, as shown below. 

When Type 80 is connected, HMDS input is at"L". Otherwise, HMDS pin is set to open. 
When SCSI control IC is connected, HMDS input is at "H". 

4.2 Connected to Intel 80 type host bus 
When this IC is connected to Intel 80 type host bus either "L" is input to pin HMDS or it is left open. This 

connection is shown an Fig. 4.2. 

4.2.1 Command/Status transfer between the Host and the CPU. 
(l) Register 

The host can access each of the 4 write and read registers. Using pins XHCS, HAO, HAl, XHRD and 
XHWR, it reads and writes their registers. OMA transfer is also possible with RDDATA and WRDATA 
registers despite XHCS, HAO and HAl values. Their registers are selected by means of XHAC, XHRD, 
XHWR and OMA transfers perfomed with the host. Parameter register and Result register are 10 bytes 
FIFO registers. "L" input to XHAC and XHCS is prohibited at the same time. 
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*Write register 
• Command register (address 0) 

The host writes commands in this register. As the host writes in this register, interrupt request is applied 
from this IC to the CPU. Bit assignment and function attribution is performed by means of a control 
program. 

• Parameter register (address 1) 
To execute commands, the host writes into this register command parameters. This is a 10 bytes FIFO 

register. 
•Write Data (WRDATA) register (address 2) 

This register serves to write data from the host into the buffer memory. Data can be written into either 
1/0 mode or OMA mode. This register is composed of a 2 x 9 bits Fl FO. 

• Control register (address 3) 
This register is for the direct control of the hard ware in this IC by the host. 
bitO to 2: INTCLR #1 to 3 (Clear Interrupt #1 to 3) 

Setting these bits to "H" will clear the corresponding interrupt status, After the clearance 
of interrupt status in these bits, they automatically go back to "L". 

bit3 to 5: ENINT #1 to 3 (Enable Interrupt #1 to 3) 
Setting these bits to "H" will enable the corresponding interrupt status. 
The host can read the respective bits value from the status register. 
When the corresponding interrupt status is at "H", it is prohibited to write "H" to these bits, 

accordingly, before the host sets these bits to "H", the status register should be read out and 
interrupt status confirmed. 

bit6 CLRPRM (Clear FIFO) 
Setting this bit to "H" clears the Parameter register, After these registers are cleared, this 

bit automatically goes back to "L". 
bit? CHPRST (Chip Reset) 

Setting this bit to "H" initializes the inside of this IC. As the inside of this IC initialization 
is completed, this bit automatically return to "L". Setting this bit to "H" enables interrupt 
request to the CPU. 

*Read out register 
• Status register (Address 0) 

The host uses this register to read this IC status. 
bitO to 2: INTSTS #1 to 3 (Interrupt Status #1 to 3) 

The value of the respective bits is the same as that of the bits corresponding to HIFCTL 
register of the sub CPU. When interrupt corresponding to the respective bits is enabled, they 
turn to "H" and interrupt request to the host is output. 

bit3 to 5: ENINTST #1 to 3 
(Enable Interrupt Status #1 to 3) 
The value of the respective bits is the same as that of the bits corresponding to Control 

register. 
bit6 DREQSTS (Data Request Status) 

Indicates this IC is in buffer memory data transfer request condition versus the host. This 
bit has the same value as that of pin HDRQ. In 1/0 mode, when buffer memory data tranfer 
is executed, access WR DATA register or RD DATA register after the host confirms this bit is 
at "H". 

bit? BUSYSTS (Busy Status) 
This bit turns to "H" as the Host writes a command into the command register. It turns to 

"L" as the CPU sets CLRBUSY bit of HIFCTL register. 
• Result register (address 1) 

The Host reads the results after the command execution from this register. 
This is a 10 bytes Fl FO. 
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·Read Data (RDDATA) register (addres 2) 
This register is for the Host to read data from the buffer memory. Data can be read in 1/0 mode or OMA 

mode. It is composed of a 2 X9 bits FIFO. 
• FIFO Status register (address 3) 

This register is for the HOST to read the status of Parameter or Result register. 
bitO PRMWRDY (Parameter Write Ready) 

When this bit is at "H" it indicates that parameter register is not full, and that the Host can 
write parameter data. 

bitl PRMEEMPT (Parameter Empty) 
This bit at "H" indicates Parameter register is empty. 

bit2 RSLRRDY (Result Read Ready) 
This bit at "H" indicates that Result register is not empty, and that the Host can read 

Result data. 
bit3 RSLFULL (Result Full) 

This bit at "H" indicates Result register is full. 
bit4 to 7: RESERVED 

Unused. 

Address Write Read 

0 Command Status 

1 Parameter Result 

2 Write Data Read Data 

3 Control FIFO Status 

Control 

6 5 4 3 2 0 

CLRINT#l 
CLRINT#2 

CLRINT#3 
ENINT#l 

ENINT#2 
ENINT#3 

CLRFIFO 
CHPRST 

Status 

7 0 

INTSTS#l 
INTSTS#2 

INTSTS#3 
ENINTSTS#l 

ENINTSTS#2 
ENINTSTS#3 

DREQSTS 
BUSYSTS 

FIFO Status 

7 
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(2) Host and sub CPU controlling order 
An example of the Host and CPU controlling order is shown in Fig. 4.2.1. 
In this case the host gets to know interrupt status by polling Status register, Interrupt request can 

also be enabled. 

4.2.2 Data transfer between the Host and the buffer memory. 
Data transfer between the Host and the buffer memory is executed through this IC. This IC incorporates a 

2X9 bits FIFO (WRDATA, RDDATA register) to speed up data transfer. 
(1) Data transfer in OMA mode 

Data transfer between the Host and FIFO inside this IC, is performed through handshake utilizing 
HDRQ/XSAC and XHAC/SDRQ, 

HDRQ/XSAC becomes the HDRQ data transfer request signal from this IC to the host while XHAC/ 
SDRQ becomes the corresponding aknowledge signal XHAC. 

CD Data transfer from the Host to the buffer memory (HSRC at "H") 
When HDMAEN is at "H" while FIFO in not FULL and XHAC is at "H", this IC activates HDRQ. As 

a knowledge signal XHAC comes back from the host, HDRQ is inactivated. With the rising edge of XHAC, 
data is written into FIFO. Data written into FIFO is written in the buffer memory address in the order 
prescribed by HADRC. 

® Data traunfer from the buffer memory to the host (HSRC at "L") 
When HDMAEN is at "H", buffer read data from the address prescribed by HADRC is written into the 

FIFO. As data is written into FIFO, if XHAC is at "H", this IC activates HDRQ. As the a knowledge XHAC 
comes back from the bost, HDRQ is inactivated. During the period when XHAC is at "L", This IC outputs 
the FIFO data to HOBO to 7. 

(2) Data transfer in 1/0 mode 
The host can transfer data to and from the buffer memory, by writing or reading registers WRDATA 

and RDDATA. In this case the control of CXD1186Q by the CPU is the same as during OMA transfer 
mode. 

Fig. 4.2.2 indicates the Host control flow when data transfer is performed in 1/0 mode between the 
Host and the buffer memory. 

(3) Data transfer completion 
The 3 following methods are for data transfer completion. 
• HXFRC is used. 
• XTC pin is used. 
• HDMAEN bit is set to "L". 

CD When HXFRC is used 
When HXFRC is used for data transfer completion, perform the following before the CPU starts data 

transfer. 
• Set the number of data transfer bytes at HXFRC. 
·Set ENHXFRC=HDMAEN="H" and the data transfer direction (HSRC bit). This starts data 

transfer. 
HXFRC is decremented everytime data is written into FIFO. 
When HXFRC turns to 0, writing of data into FIFO after that is not performed. Then, when all the FIFO 

data is transferred to the buffer memory or the Host, HDMACMP status (DMASTS register) sets on. 
When HDMACMP bit of INTMSK register is set to "H", this IC outputs interrupt request (INT output) 
to the CPU. 
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® When XTC pin is used 
When XTC pin is used for data transfer completion, perform the following before the CPU starts data 

transfer. 
·Set ENXTC=HDMAEN="H" and the data transfer direction (HSRC bit). This status data trans­

fer. 
During the Host final OMA byte transfer, turn XTC pin and XHAC, XHAC, XHWR, XHRD to "L". This 

way, data transfer to the host is no more perfomed. (HDRQ is not output to the host.) When HSRC is 
at "L" and XTC turns to "L", after XHAC becomes inactive, this IC turns to HDMACMP status. In this 
case, 1 byte of unnecessary data from the buffer memory may already be written in the FIFO. 

There, care should be exercised as the last address of HAD RC transfer + 2 is indicated. When HSRC 
is at "H", the IC turns to HDMACMP status, when the writing into the buffer memory of data written 
into the FIFO as XTC at "L", is completed. 

In either case, as HDMACMP status sets on, and HDMACMP bit of INTMSK register is set to "H", this 
IC outputs interrupt request (INT output) to the CPU. 

Both ENXTC and ENHXFRC bits of DMACTL register, can simultaneously be set to "H". 
(Note) In either CD or® case, after HDMACMP sets on, before starting up data transfer again, turn 

bit 1 of INTCLR register to "H" and clear HDMACMP register. 
@ When HDMAEN bit is set to "L" 

When HDMAEN bit is set to "L" during data transfer with the Host, data transfer is stopped. There 
data transfer between this IC and the Host or the buffer memory may be stopped half-way. The value 
of HADRC and HXFRC after that is not guarauteed. Also, in this case, HDMACMP status does not set 
on. 

(4) CPU control of the IC 
CPU control of the IC when data transfer is perfomed between the Host and the buffer memory is 

illustrated as follows. (In this exanple execute data transfer completion using HXFRC) 
CD The number of transfer bytes is set to HXFRC. 
® HADRC is set at the OMA head address. 
@ HDMEAN and ENHXFRG bits of DMACTL register are set to "H". 
@ As the transfer of the specified number of bytes is completed, HDMACMP bit of DMASTS register 

turns to "H". (There, this IC can output an interrupt request to the CPU) 
@ Also, HXFRC is at OOOOH, while HADRC value stands as the value next to that of the buffer memory 

address transferred last. 

4.3 When connected to SCSI control IC 
When this IC is connected to SCSI control IC, HMDS pin is set to "H". 

4.3.1 Connection method to SCSI control IC 
• An example for the connection of this IC to an SCSI control IC where CPU bus and OMA bus are not 

separated (IE CXD1180AQ) is shown in Fig. 4.3.1. 
To switch CPU and OMA buses, an external circuit is required. 

·An example for the connection of this IC to an SCSI control IC where CPU and OMA buses are 
separated (IE CXD1185AQ) is shown in Fig. 4.3.1-2. 

4.3.2 Data transfer between SCSI control IC and the buffer memory 
Data transfer between SCSI control IC and buffer memory is performed through this IC. 
(1) Data transfer handshake 

XHAC/SDRQ become the data transfer request signal SDRQ from SCSI control IC to this IC. HDRQ/ 
XSAC become the corresponding aknowledge signal XSAC. 

CD Data transfer from SCSI control IC to this IC (HSRC at "H") 
When HDMAEN is at "H", SDRQ input while FIFO is not Full will make this IC activate XSAC. Data 

is written into FIFO with the rising edge of XHWR. 
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~ Data transfer from this IC to SCSI control IC (HSRC at "L") 
When HDMAEN is at "H", SDRQ input while FIFO is not EMPTY will make this IC activate XSAC. It 

also outputs data from FIFO to HOBO to 7 during the period XHAC is at "L". 
(2) Completion of data transf~r 

The 2 following methods are for the completion of data transfer. 
• HXFRC is used. 
• HDMAEN is set to "L". 

For either method refer to paragraph 4.2.2. 
(3) Data transfer cycle 

(4) 

The data transfer cycle between, this IC and SCSI control IC can be controlled through SDMACYC 0 
and 1 bits from CON FIG register. CPU sets these bits in coordination with the speed of SCSI control IC 
(See A. C characteristics) 

SDMACYCl 0 
"L" "L" 3 cycles. 
"L" ,.H'' 4 cycles. 
"H" ,.x,, 5 cycles. 

CPU control of the IC 
For CPU control of the IC when data transfer is executed between SCSI control IC and the buffer 

memory, see paragraph 4.2.2. 

5. Data transfer between audio processor and buffer memory 
Data transfer between ADP and the buffer memory is performed through this IC. 
(1) Data transfer handshake 

ADRQ pin is the data transfer request signal from ADP to this IC. XAAC pin becomes the correspond­
ing aknowledge signal. When ADMAEN is at "H" and ADRQ is input while FIFO is not Empty, this IC 
activates XAAC and outputs FIFO data to HOBO to 7 during the period where XAAC is at "L". 
(Note 1) HADRC and HXFRC are used for the transfer of data between both this IC and the host and 

this IC and ADP. Accordingly, HDMAEN and ADDMAEN cannot be set to "H" simultaneously. In case 
both are set to "H" simultaneously, HDMAEN will turn to "H" and admaen to "L", inside the IC. 

(Note 2) Even When HMDS is at "L" (connected to Intel 80 type host bus), turning ADMAEN to "H" 
will make XHWR and XHRD pins change from input to output. Therefore access from the host to this 
IC register is not possible. Watch out for signals collision. 

(2) Completion of data transfer 
There are 2 ways to complete data transfer. 

• Using HXFRC. 
• Turning ADMAEN bit to "L". 

For details on the 2 methods refer to Paragraph 4.2.2 .. 
(3) Data transfer cycle 

(4) 

The data transfer cycle between this IC and ADP can be controlled using bits SDMACYC 0 and 1 from 
CON FIG register. CPU sets these bits to match ADP transfer speed. 
(See figure) 

SDMACYCl 0 
''L" "L" 3 cycles. 
"L" "H" 4 cycles. 
"H" "X" 5 cycles. 

CPU control of the IC 
For CPU control of the IC when data is transferred between ADP and the buffer memory, refer to 

Paragraph 4.2.2. 
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6. CPU port OMA 
• CPU control of the IC 

An example on CPU control of the IC when CPU port performs OMA is indicated in Fig. 5.1.2. When CPU 
port performs OMA, the address uses DADRC Accordingly, when the Decoder is performing any of the 
following modes write only, real time correction, CD-DA, CPU cannot access the buffer memory. 

When CSRC is at "L'', turning CDMAEN to "H" (DMACTL register) will cause data from the buffer 
memory to be read and written into CPUBRDT register. 

When CDMAEN is turned to "H", it is prohibited to change CSRC value. To change CSRC value turn 
CDMAEN to "L". 

START 

N 

y 

N 

Modal t correction 

N 

Set 
cor I nh••tr 

Form 1 correction 
Form 2 correcHon 

Fig. 3.5 MODE FORM Discrimination method 
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DECODER disable 

RO CMADR 

RE TRY 

END 

Fig. 3.6 CPU control of the IC during real time correction 
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RePeat 
correction 

SET DECCTL (Repeat ) 
"'-~~~"""'T~~~~....1 correction mode 

SET CHPCTL 

RD INTSTS 

Clear DEC Interrupt 

RO HOR.HORFLG 

RO OECSTS 

RO CMAOR 

DECODER disable 

Transfer to Host 

Decode 
remaining sector 

(RPSTART) 

N 

y 

N 

y 

y 

y 

ENO 

Fig. 3.7 CPU control of the IC during repeated correction 
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SRAM 

'° "-

I ~ ' 
~ 

' 0 0 < "' "' :;:, 

DATA XHI N 

BCLK 
~ CXD2500Q LRCK XHAC 

C2PO XHWR 

XHRD Type 80 CPU bus 

XHCS 

CXD1186Q HA0, 1 

.'.!"80-7_:,"._ 

~ ADPCM 
HMDS~"L" ~~:~ DECODER 

~ 
~ 

~ 0"' ~ 

~ ~ 

~ ~ u ~ z x x 

CPU 

Fig. 4.2 CXD1186Q connection (Type80 CPU bus) 
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( 

START 

RD Status 

WR 
Parameter 

WR 
Command 

OMA Start rH3 

RD Status 

RD Result 

END 

Interrupt Processing 

RD INTSTS 

RD HSTCMD 

RD HSTPRM 

WR INTCLR 
08 

Command start 

Return 

WR 
ORV RSLT 

WR 
HIFCTL 

Fig. 4.2.1 Host and Sub CPU control 
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START 

n=N 

RD STATUS 

RD RDDATA 
(WR WRDATA) 

n=n-1 

END 

N :number of transfer byte 

N 

Fig. 4.2.2 1/0 mode data transfer 
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SRAM 

CXD2500Q 

CXDl 1860 

HMOS="H"' 

CPU 

XHAC 

HORQ 

External circuit 
(For exomPle G/A) 

CXD1180AQ 

Fig. 4.3.1-1 CXD1186Q connection (connecting method 1 with SCSI control IC) 

SRAM 

CXD2500Q 

CXDl 1860 

HMOS='"H'" 

CPU 

XHAC 
ORO 

DACK CXD 1185AQ 
WEii 
RED 

00_1 1~ 1w ~ ~ 1n ~ 

Fig. 4.3.1-2 CXD1186Q connection (connecting method 2 with SCSI control IC) 

- 454 -

CXDl186Q 



SONY CXDl!86Q 

CD 
n;N n;N 
m;M CD m;M 

® setDADRC;M ® setDADRC;M 

WR DMACTL WR DMACTL 

0 CDMAEN;"H" 0 CDMAEN;"H" 
CSRC;"H" CSRC;"L" 

RD DMASTS RD DMASTS 

® 
® 

WR DMACTL 

© © 
CDMAEN;•L• 

WR CPUBWPO 

0 
WR CPUBWPO 

WR CPUBWDT 
0 

WR CPUBWDT 

® n;n-1 ® 
n;n-1 

WR DMACTL 
CDMAEN;"L" 

END END 

Fig. 5.1 CPU buffer write control Fig. 5.2 CPU buffer read control 
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Package Outline unit: mm 

80pin QFP (Plastic) l.6g 

40 

g.;;. ;g. 
+' .. 0 OJ 

o::s" ['-·: 

25 

SONY NAME OFP-BOP-L01 
EI AJ NAME •QFPOBO-P-1420-A 

JEOEC CODE 
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CD-ROM Decoder 

Description 
The CXD1196R is a CD-ROM decoder LSI with a 
built-in ADPCM decoder. 

Features 
• CD-ROM, CD-I, CD-ROM XA format 

compatible 
• Real time error correction 

80pin VOFP (Plastic) 

• Double speed reproduction compatible (when 
Voo=5.0± 10%) 

• Can be connected to a standard SAAM up to 
32Kbytes (256 Kbits) 

·• All audio output sampling frequency of 132.3kHz 
(Built-in oversampling filter) 

• Built-in de-emphasis digital filter 
• Capable of Voo 3.5V operation 

Application 
CD-ROM drive 

Structure 
Siiicon gate CMOS IC 

Absolute Maximum Ratings (Ta=25 °C) 

• Supply voltage Voo Vss -0.5 to +7.0 
• Input voltage V1 Vss -0.5 to Voo +0.5 
• Output voltage V1 Vss -0.5 to Voo +0.5 
• Operating temperature Topr -20 to +75 
• Storage temperature Tstg -55to +150 

Recommended Operating Conditions 

v 
v 
v 
oc 
oc 

• Supply voltage Voo +3.5 to +5.5 (+5.0 Typ.) V 
• Operating temperature T opr -20 to +75 °C 
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Block Diagram 

CZPO 

SCLK 

DATA 

LACK 

MAO-PMl4 
5-l I, 13-20 

GALO! S rl ELD ECC 

SYNDROME GEN CORRECTOR 

CLOCK GEN 

XMOE X""'11 MOB0-!.()87 

2, I Z.U, lZ, •z .52, 63, 72 

GNO Voo 

- 458 -

CXD1196R 

00-07 

XRO 

~A 

XCS 

AO 

I NT 

IHTP 

ORO 



CXD1196R 

Pin Description 

No. Symbol 1/0 Description 

1 TD? 1/0 Test pin 

2 GND --- Ground pin 

3 XMOE 0 Buffer memory output enable negative logic signal 

4 XMWR 0 Buffer memory write enable negative logic signal 

5 MAO 0 Buffer memory address {LSB) 

6 MA1 0 Buffer memory address 

7 MA2 0 Buffer memory address 

8 MA3 0 Buffer memory address 

9 MA4 0 Buffer memory address 

10 MA5 0 Buffer memory address 

11 MA6 0 Buffer memory address 
------ --

12 GND --- Ground pin 
- - - - - --

13 MA? 0 Buffer memory address 
-·--·~ -

14 MAS 0 Buffer memory address 

15 MA9 0 Buffer memory address 

16 MA10 0 Buffer memory address 

17 MA11 0 Buffer memory address 

18 MA12 0 Buffer memory address 

19 MA13 0 Buffer memory address 

20 MA14 0 Buffer memory address {MSB) 
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CD Digital Signal Processor 

Description 
The CXD2500AQ/AQZ is a digital signal process­

ing LSI designed for use in compact disc players. It 
has the following functions: 
•A wide frame jitter margin (±28 frames) realized 

by a built-in 32K RAM. 
•Generation by the use of a digital PLL of bit clock 

pulses for strobing the EFM signal with a capture 
range of ±150kHz or more. 

• EFM data demodulation 
•Enhanced protection of EFM Frame Sync signals 
•Powerful error correction based on a refined super 

strategy 
Error correction Cl : Double correction C2: 
Quadruple correction 

•Double-speed play back and vari-pitch play back 
• Reduced noise generation at track jumping 
•Auto zero-cross muting 
• Subcode demodulation and subcode Q data error 

detection 
• Digital spindle servo system (incorporating an 

oversampling filter) 
• 16-bit traverse counter 
• Built-in asymmetry correction circuit 
•CPU interface using a serial bus 

Block Diagram 

NC 

<~ 

xx 

-o 
XU 
u~ 
>> 
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BOpin QFP (Plastic) 

• Servo auto sequencer 
•Output for digital audio interface 
•Digital level meter and peak meter 
• Bilinguality 

Features 
•All digital signals for regeneration are proces­

sed using one chip. 
•The built-in RAM enables high-integration 

mounting. 

Structure 
·Silicon-gate CMOS IC 

• ASYINl\etry 
correction. 

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license 
by any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating 
the operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits. 
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Pin Configuration 

FOK 
FSW 

MON 
MOP 

>.!JS 
LOCK 

lllTI 
vcoo 
VCOI 
TEST 

POD 
v .. 

[lKJ 
[lKJ 
[]!.!J 

VPCO 

VCK! 

FILO 
F Ill 

PCO 
AV .. 
CLTV 

AV~ 

Rf 

~ 0 
~ < 

~ ~ < 

Absolute Maximum Ratings 
•Supply voltage V DD 
•Input voltage v, 
•Output voltage Vo 
•Operating temperature T opr 

•Storage temperature T sts 

Recommended Operating Conditions 
•Supply voltage V DD 
•Operating temperature T opr 

•Input voltage VIN 

~ 

5850 
SCOR 
WFCK 
EMPH 

DOUT 
>.1)2 

C 16M 

C4M 
FSTT 

XTSL 
XTAO 
XTA I 

v .. 
APTL 
APTR 

DAO! 
DA02 

DA03 
DA04 

OA05 
OA06 

OA09 

~ ~ ~ u J ii ~ 
~ 

0 0 0 0 0 0 

-0.3 to + 7.0 v 
-0.3 to + 7.0 v 
-0.3 to +7.0 v 
-20 to +75 "C 
-40 to +125 "C 

4.75*' to 5.25• 3 (5.0V typ.) 
-20 to +75 

•Supply voltage differences V ss -AV ss 
V DD-AV DD 

V ss-0.3V to. V 00 +0.3 
-0.1 to +0.1 
-0.1 to +0.1 

v 
"C 
v 
v 
v 

CXD2500AQ/AQZ 

* 1 The minimum V DD value of 4. 75V is for the double-speed play back mode with vari-pitch control reset. 
It is 3.6V in the low power consumption, special regeneration mode.* 2 In normal-speed play back 
mode the minimum V DD value is 4.5V 

* 2 Low power comsumption, special play back mode 
This is a normal-speed play back mode entered when the LSI is set for double-speed internal operation 
whereas the crystal oscillation frequency is halved. 

* 3 The maximum V DD value of 5.25V is for the double-speed play back mode with vari-pitch control reset. 
For normal-speed play back and low power consumption special play back mode, the maximum V DD 

value is 5.5V. 

1/0 Capacity 
• Input pins Cl 
• Output pins CO 

Note: Test Conditions 
V DD=V 1=0V 
f M=lMHz 

12pF max. 
12pF max. at high impedance 
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Pin Description 

Pin No. Symbol 1/0 Description 
1------t------r-,-----·--t----------------------------------------------1 

1 FOK I Focus OK input pin. Used for SENS output and servo auto sequencer. 
I--------+----+--+---- - ------------~-------j 

2 FSW 0 Z.O Output used to switch the spindle motor output filter. t------+-- - -_______________ ___, 
3 MON 0 1.0 Output for spindle motor ON/OFF control 

t------t-----t----t--------+---------
4 MDP 0 l ,Z,O Output for spindle motor servo control 

t---------+----+--+----+---- ---------· 
5 MDS 0 l ,Z,O Output for spindle motor servo control 

t------t-----t----t--------+--------------------------------~ 

The output of this pin is "H" when the GFS signal sampled at 460Hz is 
6 LOCK 0 1,0 "H". It turns "L" when the GFS signal turns out "L" 8 or more times in 

succession. 
!---------+-----+--~--------+-------------------------~~--~-------~ 

7 NC 

8 VCOO 0 1,0 Output of oscillation circuit for analog EFM PLL 
I---------+-----+--+----+--------·----·· 

9 VCOI I Input to oscillation circuit for analog EFM PLL. fLoCK ==8.6436MHz 
---------------------

10 TEST I Test pin. Normally at OV (GND). 

11 PDO 0 1,Z,O Output of charge pump for analog EFM PLL 
t--------+----+--~--+---------

12 V 55 GND 

13 NC 
I---------+----+-----+--------------------- - ------ -

14 NC 

15 NC 

16 VPCO 0 l ,Z,O Output of charge pump for vari-pitch PLL 

17 VCKI 
Clock input from external VCO for vari-pitch control. fc center= 16. 
9344MHz 

18 FILO 0 Analog Output of filter for master PLL (Slave== Digital PLL) 
--------------" 

19 FILI I Input to filter for master PLL 

20 PCO 0 1,Z,O Output of charge pump for master PLL 
t--------+----+-+-----1----~--------------------------~ 

21 AV 55 AnalogGND 
t--------+-------+-----+---------------------------------1 

22 CL TV I VCO control voltage input for master PLL 
1------i--------+--~---t---------------------------------, 

23 AV DD Analog power supply (+5V) 

24 RF I EFM signal input 

25 BIAS I Asymmetry circuit constant current input 
------------------< 

26 ASYI I Asymmetry comparator circuit voltage input 

27 ASYO 0 1,0 EFM full-swing output 

28 ASYE I At "L" asymmetry circuit OFF. At "H" asymmetry circuit ON 

29 NC 

30 PSSL 1 Input used to switch the audio data output mode. "L" for serial output, 
"H" for parallel output. 

31 WDCK 0 1,0 D/A interface for 48-bit slot. Word clock f=2Fs 
1-----------+----+--+----+---------

32 LRCK 0 1,0 D/ A interface for 48-bit slot. LR clock f = Fs 

33 V DD Power supply ( + 5V) 

34 DAl 6 0 Outputs DA16(MSB) when PSSL=l or serial data from 48-bit slot (2's 
l,O complements, MSB first) when PSSL=O. 

l-----+----+--+----+------
0 u t puts DAl 5 when PSSL= 1 or bit clock from 48-bit slot when PSSL= 
0. 

35 DA15 1,0 0 

-463 -



SONY CXD2500AQ/AQZ 

Pin No. Symbol 1/0 Description 
-----------------------··-----------< 

Outputs DA 14 when PSSL = 1 or serial data from 64-bit slot (2's comple-
ments, LSB first) when PSSL=O. 

36 DA14 0 1,0 
--·----- --------+--1------'C------

Outputs DA13 when PSSL= 1 or bit clock from 64-bit slot when PSSL= 
0. 

37 DA13 0 1,0 
----- ··--- 1------- ---j-----r-------·---------------------------------· 

Outputs DAl 2 when PSSL= 1 or LR clock from 64-bit slot when PSSL= 
38 DA12 0 1,0 O. 

··-··---+-----j---· ----------·---------------------------< 
39 DAll 0 1,0 Outputs DAll when PSSL=l or GTOP when PSSL=O. 

···- . ···--·---j -- ---· ------+------------ ---- --------------·--
40 DAlO 0 1,0 Outputs DAlO when PSSL=l or XUGF when PSSL=O. 

-------- ------ !-------- -··----·----------------·----·-------------
41 DA09 0 1,0 Outputs DA9 when PSSL= 1 or XPLCK when PSSL=O. 

---------· ------- ---------------
42 DAOS 0 1,0 Outputs DAS when PSSL=l or GFS when PSSL=O. 

------ ----+--· ---------------
----~~--1 ~:'\9Z~- 1,0 Outputs DA 7 wh~n PSSL= 1 or RFCK when PSSL=O.____ _ _____ _ 

44 DA06 0 1,0 Outputs DA6 when PSSL=l or C2PO when PSSL=O. 
-------i--------t---· ----·---------------------------- ·------------· 

45 DA05 0 1,0 Outputs DA5 when PSSL= 1 or XRAOF when PSSL=O. 
-----t-----+--- ----------------

46 DA04 0 1,0 Outputs DA4 when PSSL= 1 or MNT3 when PSSL=O. -----+----- +--+--- _____________ ,, ___ , ______ ·------ -----1 

47 DA03 0 1,0 Outputs DA3 when PSSL= 1 or MNT2 when PSSL=O. 
I - --- -- ------·- --- -------- -----j 

48 DA02 0 1,0 Outputs DA2 when PSSL=l or MNTl when PSSL=O. 
-- --·----·- -------------

49 DAOl 0 1,0 Outputs DAl when PSSL=l or MNTO when PSSL=O. 
--------+----+---+-· -- --·-···--··--·- .. -------

50 APTR 0 1,0 Control output for aperture correction. "H" for R-ch. _______ T ___ , _ _,_ 

--~~A __ P __ T_L __ -+_O~_l,_0----1 __ C __ o_n __ tr __ o __ l __ o __ ut~p __ ut __ f_o __ r_aperture correction. "H" for L-ch. 

52 v SS GND 
------+-~--+----------------- -----------------------------

53 XTAI I Input to 16.9344MHz Xtal oscillation circuit or 33.8688MHz input 
--------+------t--r----t----

54 XTAO 0 1,0 Output of 16.9344MHz Xtal oscillation circuit 
----------t----------1 ---+----- ·- - -------------------------. ·--------- ···-· -- --

55 XTSL 
Xtal selection input pin. "L" for 16.9344MHz Xtal, "H" for 33.8688MHz 
Xtal. 

------ -----~ --- ----+---------·--- ··-------------------------1 
56 FSTT 0 1,0 2/3 divided output of Pins 53 or 54. Unaffected by vari-pitch control. 

------- t---- ·--+--· -----1 
57 C4M 0 1,0 4.2336MHz output. Subject to vari-pitch control. 

--------+------ +-----+--- ----------------------· 
58 C16M 0 1,0 16.9344MHz output. Subject to vari-pitch control. 

----------- --------1 
59 MD2 I Digital-Out ON/OFF control. "H" for ON, "L" for OFF. 

------- ---- -- t---1-------;-----------------------------1 
60 DOUT 0 1,0 Digital-Out output pin 

---+----- ·----· ---+------- -"'"'. 
Stays "H" for regeneration disc provided with emphasis or "L" for that 

l,O without emphasis. 
i--------t------- --+----+----~--------------------------< 

62 WFCK 0 1,0 WFCK(Write Frame Clock) output 
t---------1------ 1---- --------------------< 

61 EMPH 0 

63 SCOR 0 1,0 Turns "H" when subcode Sync SO or Sl is detected. 
------ --------t--- -------i 

64 SBSO 0 1,0 Serial output of Sub P to W 

_ _§~--~XCK __ I Clock input for reading SBSO 

66 SQSO 0 1,0 Outputs 80-bit Sub Q and 16-bit PCM peak-level data. 
t-------t---- +--- ----+-------------------------------< 

67 SQCK I Clock input for reading SQSO 
----~------~----lt-------t---

68 MUTE I "H" for muting, "L" for release. 

69 SENS -- 1,Z,O SENS output to CPU 
--------+---------+· ----------------------1 

70 XRST I System reset. "L" for resetting. 
I---- ------j--+-------lt-----

71 DATA I Inputs serial data from CPU. 

72 XLAT I Latches serial data input from CPU at falling edge. 
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Pin No. Symbol 1/0 Description 
------- - --- -- ·-----j 

73 v DD Power supply ( + 5V) 
------------ - ---------

74 CLOK I Inputs serial data transfer clock from CPU. 
-·-·-·-·-·---- --· ··----·- ·--· -------··--- -----! 

75 SEIN I Inputs SENSE from SSP. 
- -------- ----------j 

76 CNIN I Inputs track jump count signal. 
-------

77 DATO 0 1,0 Outputs serial data to SSP. 
------- ---- - ---j 

78 XLTO 0 1,0 Latches serial data output to SSP at falling edge. 

79 CLKO 0 1,0 Outputs seria I data transfer clock to SSP. 
·----- -···-·--·-·-------

80 MIRR I 
Inputs mirror signal to be used by auto sequencer when jumping 128 or 
more tracks. 

Notes: •The data at the 64-bit slot is output in 2's complements on an LSB·first basis. The data at the 48-bit 
slot is output in 2's complements on an MSB·first basis. 

• GTOP monitors the state of Frame Sync protection. ("H": Sync protection window released) 
• XUFG is a negative Frame Sync pulse obtained from the EFM signal before Frame Sync protection 

is effected. 
• XPLCK is an inversion of the EFM PLL clock. The PLL is designed so that the falling edge of XPLCK 

coincides with a change point of the EFM signal. 
•The GFS signal turns "H" upon coincidence between Frame Sync and the timing of interpolation 

protection. 
• RFCK is a signal generated at 136-µs periods using a crystal oscillator. 
"'C2PO is a signal to indicate a data error. 
• XRAOF is a signal issued when a jitter margin of ±28F is exceeded by the 32K RAM. 

-465 -



SONY CX02500AQ/AQZ 

Electrical Characteristics 
DC characteristics (Yn0 =AYn0 =5.0V±5%, Yss=A Yss=OV, Topr=-20 to +75°C) 

Item Condition Min. Typ. Max. Unit Related pins 

Ym(l) 0. 7Yno v 2 Input voltage 
"H" level Q) 

001------~---t------·~----+-----~r-------+----l 
..... "' ::l~ 
0.0 
c: > 

Input voltage 
"L" level 

0.3Yoo v 
* 1 

-·---1------+------+-------~ ---- --+----t------+------+-------1 

0.8Yon v E!: Input voltage 
"H" level 

Q) 

~~------+-----t------+-----+-·----+----f----1 
..... "' ::l~ 
0.0 
c: > 

~ 
Q) 
00 

..... "' ::l~ 
0.0 
c: > 

Input voltage 
"L" level 

Input voltage 

0.2Yoo v 

V'"(3) Analog input Yss v 

* 2 

* 3 

r---r·~----1---_.,1--------r--·---r----+-----+---+----~1 

1011= -lmA 
~ Output voltage 
~ "H" level YonO) 
Q) 

v 
~ ~I----------+--------+----------------+-----+------+-----< 

~~ Output voltage 
0 > "L" level V0 ,_(l) loL=lmA 0 0.4 v 

R Output voltage 
_ "H" level Y 011(2) 1011 = -1 mA 
Q) 

v 
~001--------+--·-l--------+-------+----+------+-----l 
:> "' 
~~ Output voltage 
0 > "L" level Yot(2) loL=2mA 0 0.4 v 

g_j ~~~~~~~~ltage Yo,_(3) lot=2mA 
~c; 

6> 

0 0.4 v 

* 4 

* 5 

* 6 

t----1--------+----+------+------+------+-----+-----~---------::t: Output voltage v _ "H" level Y011 (4) lo"=-lmA 
Q) 

~~r-------+---+------+------+--------+------t----1 

~~ Output voltage 
o > "L" level 

V0,_(4) 10,_=2mA 0 0.4 v 
* 7 

--~-------jl-----t------··--+-----·--+-·----t-----1---+-------

lnput leak current lu Vl=O to 5.25V ±5 µA * 1, * 2, * 3 
--------t-----t +--- -------! 

Tristate pin 11-0 Ya=O to 5.25V ±5 µA * 8 
output leak current 

Related pins 
* 1 XTSL, DATA, XLAT, MD2, PSSL 
* 2 CLOK, XRST, EXCK, SQCK, MUTE, FOK, SEIN, CNIN, MIRR, VCKI, ASYE 
* 3 CLTV, FILI 
* 4 MOP, PDQ, PCO, VPCO 
* 5 ASYO, DOUT, FSTT, C4M, Cl 6M, SBSO, SQSO, SCOR, EMPH, MON, LOCK, WDCK, DATO,CLKO, XL TO, 

SENS, MOS, DAOl to DA16, APTR, APTL, LRCK, WFCK 

* 6 FSW 
* 7 FILO 
* 8 SENS, MOS, MOP, FSW, PDO, PCO, VPCO 
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2. AC Characteristics 

CD XTAI and VCOI pins 

(1 )During self-oscillation (Topr= -20 to + 75'C, Vno =AV00 = 5.0V± 5%) 

Item Symbol Min. Typ. Max. Unit 
---j --------j ------ ~~------- -----1 

Oscillation 
f MAX ?MHz 18 MHz 

frequency 

(2)With pulses input to XTAL and VCOI pins 
(Topr = -20 to + 75'C, Yoo =AVno =5.0V± 5%) 

Item Symbol Min. Typ. Max. Unit r----- --------t--------+-------1---~~-----I---~---- - --
"H" level 

t 13 500 ns pulse width wttx 
~-------+----------~-----+-------+---------l-----------

" L" level 
13 

,__------lex-------', 
' ' : ' r--- tw HX ----- twLx ----J. 
' ----- V1HX 

_________ V1Hxx0.9 

------------ Voo/2 

-------------- - V1HxX 0. I 

' ' 

~---~-----------------VrLx 

f----

(3)With sine waves input to XTAI and VCOI pins via capacitor 
(Topr=-20 to +75'C, Vnn=AV0n=5.0V±5%) 

Input ~::litude Sy~bol ~-i~. ___'lJ~_ -v~~~~.3 - -~~~~J 
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~CLOK, DATA, XLAT, CNIN, SQCK, and EXCK pins 
(Voo=AVoo=5.0V±5%, Yss=AYss=OV, T0.,=-20 to +75°C) 

Item Symbol Min. Typ. 

Clock frequency fcK 

Clock pulse width twcK 750 

Setup time tsu 300 

Hold time tH 300 

Delay time to 300 

Latch pulse width twL 750 

EXCK, CNIN, 
fT 

SQCK frequency 

EXCK, CNIN, 
twT 300 

SQCK pulse width 

r---1/;CK--; 
-- twcK __,..__ twcK _.... .__ _____ _ 

CLK 

DATA. 

XLT 

EXCK 
CN IN 

SOCK 

sue a 
SOCK 

' 

d=x 
' ' ' ' ' ' ' ' ' ' ' ' 
' . ' 

~ , l ' 

' ' cp 
i ~ 
:--- to --t--twL~ 

~ twT --f-- twr --i 
~Vfr~ 

cb cb 
t t t I I 

~ t 

Description of Functions 
§ 1 CPU Interface and Commands 
a CPU interface 

Max. Unit 

0.65 MHz 

ns 

ns 

ns 

ns 

ns 

1 MHz 

ns 

This interface is used to set various modes using DATA, CLK, and XLAT. 
The interface timing chart is shown below. 

~ 750ns or more 

CLOK ---i n n r 
LJ LJ LJ ---------

~ '----v-----1 

CXD2500AQ/AQZ 

Ooto Address ~750ns or more 

XLAT 

Reo Is ters 4toE 

a The command addresses of the CXD2500 and the data that can be set there are shown in Table 1-1. 
o When XRST is set to 0, the CXD2500 is reset, causing its internal registers to be initialized to the values 

listed in Table 1-2. 

- 468-



-!>­

°' \D 

I 

CXD2500A Commands 

Register Address 
Command 

name D3 D2 Dl DO D3 

4 Auto sequence 0 1 0 0 AS3 

5 
Blind(A, E), Overflow(C) 

Brake (B) 
0 1 0 

0.18ms 
1 

0.36ms 

6 KICK(D) 0 1 1 0 1 l.6ms 

7 
Auto sequencer track 

0 1 1 1 32,768 
jump (N) setting 

8 MODE specification 1 0 0 0 CDROM 

9 Fune specification 1 0 0 
1 D CLV 

l , ON·OFF 

A Audio CTRL 1 0 1 0 
Vari 
UP 

B 
Traverse monitor 

1 0 1 1 32,768 
counter setting 

Gain c Servo factor setting 1 1 0 0 
MD Pl 

D CLV CRTL 1 1 0 
DCLV 

l PWMMD 

E CLV mode 1 1 1 0 CM3 

Da,ta 1 

D2 Dl DO 

AS2 ASl ASO 

0.09ms 0.045ms 0.022ms 

0.18ms 0.09ms 0.045ms 

5.8ms 2.9ms l.45ms 

16,384 8,192 4,096 

0 
D OUT 

WSEL 
Mute-F 

DSPB A SEQ D PLL 
ON-OFF ON-OFF ON-OFF 

Vari 
Mute ATT 

Down 

16,384 8,192 4,096 

Gain Gain Gain 
MDPO MDSl MDSO 

TB TP 
CLVS 
Gain 

CM2 CMl CMO 

Table 1-1 

Data 2 

D3 D2 Dl DO 

- - - -

- - - -

- - - -

2,048 1,024 512 256 

- - - -

BiliGL BiliGL 
FLFC -

MAIN SUB 

PCTl PCT2 - -

2,048 1,024 512 256 

- - - I -

- - - -

- - - -

Data 3 

D3 D2 Dl DO 

- - - -

I 
- - - -

- - - -

128 64 32 16 

- - - -

-1- - -

-1-_l--

128 64132f 16 

- - - -

- - - -

- - - -

Data 4 

D3 D2 Dl 

- - -

- - -

- - -

8 4 2 

- - -

- - -

- - -

8 4 2 

- - -

- - -

- - -

DO 

-

-

-

1 

-

-

-

1 

-

-

-

en 
0 z 
~ 

0 
x 
0 

"' °' 0 
0 
)> 

E'. 
)> 
.0 
N 
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CXD2500A Reset Initialization 

Register 
Command 

name 

4 Auto sequence 

5 
Blind(A, E), Overflow(C) 

Brake (8) 

6 KICK(D) 

7 
Auto sequencer 

track jump (N) setting 

8 MODE specification 

9 Fune specification 

A Audio CTRL 

8 
Traverse monitor 
counter setting 

c Servo factor 
setting 

D CLV CRTL 

E CLVmode 

Address 

D3 1 D2 Dl 

0 1 0 

0 1 0 

0 1 1 

0 1 1 

1 0 0 

1 0 0 

1 0 1 

1 0 1 

1 1 0 

1 1 0 

1 1 1 

Data 1 

DO D3 D2 Dl DO 

0 0 o I o T o 
i 

1 I o 1 0 1 
I 

o I o I 1 1 1 

1 0 0 0 0 

0 0 0 0 0 

1 1 0 0 1 

o I o 0 1 1 

1 0 0 0 0 

0 I 0 I 1 1 0 

1 0 0 0 0 

0 0 0 0 J_ 0 

Table 1·2 

Data 2 

D3 D2 Dl DO D3 

- - - - -

- - - - -
_I_ - - -

0 0 0 j 1 0 

- - - - -
0 0 0 - -
o I o - - -
0 0 0 1 0 

- - - - -

- - - - -

- - - - -

Data 3 

D2 Dl DO D3 

- - - -

- - - -

- - - -
0 0 0 0 

- - I - -
- - - -
- - - -
0 0 0 0 

- - - -
- - - -
- - - -

Data 4 

D2 Dl 

- -

- -

- -

0 0 

- -
- -
- -
0 0 

- -
- -
- -

DO 

-

-

-
0 

-
-
-
0 

-
-
-

r.n 
0 z 
~ 

{') 
x 
0 

"' ~ 
0 
> .g 
> 
'° N 
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§ 1-2 Meanings of Data Set at Command Addresses 
$4X Command 

Command AS3 AS2 

CANCEL 0 0 

FOCUS-ON 0 1 

1 TRACK JUMP 1 0 

10 TRACK JUMP 1 0 

2NTRACK JUMP 1 1 

N TRACK MOVE 1 1 

ASl ASO 
---I 

0 0 

1 1 

0 RXF 

1 RXF 

0 RXF 

1 RXF 

RXF=O FORWARD 
RXF=l REVERSE 

CXD2500AQ/AQZ 

o If a Focus-ON command ($47) being executed is canceled, $02 is issued and the auto sequence operation 
is discontinued. 

o If a Track Jump or Track Move command ($48 to $4F) being executed is canceled, the auto sequence 
operation is discontinued. 

$5X Command 
Used to set timers for the auto sequencer. 
Timers set: A, E, C, and B 

Command D3 D2 

Blind(A,E), Over flow(C) 0.18ms 0.09ms 

Brake(B) 0.36ms 0.18ms 

Dl 

0.045ms 

0.09ms 

Example: D2=DO=l, D3=Dl=O (Initial Reset) 
A=E=C=0.112ms 
B=0.225ms 

$6X Command 
Used to set a timer for the auto sequencer. 
Timer set: D 

Command D3 D2 Dl 

DO 

0.022ms 

0.045ms 

DO 

KICK(D) 11.6ms 5.8ms 2. 9ms 1.45ms 

Example: D3=0 D2=Dl=DO=l (Initial Reset) 
D=10.15ms 

$7X Command 
Used to set the number (N) of auto sequencer track jumps/moves. 

Data 1 Data 2 
Command 

D3 D2 Dl DO D3ID2 Dl DO D3 

Auto sequencer track T 215 214 213 212 211 i 210 2' 2' 2' 
jump number setting I 

Data 3 Data 4 

D2 Dl DO D3 D2 Dl DO 

2' 2' 2' 2' 2' 21 20 

This command is used to set the value of "N" for execution of a 2N track jump or N track move. 
o The maximum number of tracks that can be counted is 65,535. However, in the case of 2N track jumps, 

it is subject to the mechanical restrictions due to the optical system. 
o When the number of tracks to be jumped is smaller than 16, the signals input from the CNIN pin are counted. 

When it is 16 or larger, the signals input from the MIRR pin are counted. This count signal selection 
contributes toward improving the accuracy of high-speed track jumping. 
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$8X Command 

Command 03 02 01 DO 
!----

MODE specification CD ROM 0 
D. OUT 

WSEL 
Mute-F 

Command bit C2PO timing Processing 

CDROM=l 1-3 
CDROM mode is entered. In this mode, average value inter· 
polation and preceding value holding are not performed. 

CDROM=O 1-3 
Audio mode is entered. In this mode, average value interpolation 
and preceding value holding are performed. 

___ C_o_m_m_a_nd_bi_t__ _ ___ P_ro __ c_es_s_in_g ___________ _ 
D.out Mute F=l When Digital Out is ON (pin MD2=1), DA output is muted. 

D.out Mute F=O DA output muting is unaffected by the setting of Digital Out. 

D/A Out D.out Mute with F=l 

MD2=1 MD2=0 
(D. out-ON) (0. out-OFF) 

-
Mute-ON -oodB -oodB 

Mute-OFF -oodB OdB 
--

Command bit Sync protection window width Application 

r-WSEL=l ±26 channel clock pulses * Antirollingness is enhanced. 
-----------

WSEL=O ±6 channel clock pulses Sync window protection is enhanced. 

* In normal-speed play back, the channel clock frequency is 4.3218MHz. 
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$9X Command 

Command 
Data 1 Data 2 

r--63----,- D2 Dl T- DO- -- --63 - I D2 Dl 
f-----·------·-·------- --- -------- -·I ---+---- --1-- -- ---- -- -+-------j-----

DCL V DSPB A.SEQ 1 D.PLL BiliGL 11 BiliGL 
Fune specification 

ON-OFF ON-OFF ON-OFF ON-OFF MAIN Sub 
FLFC 

Command bit CLV mode Contents 
f---- - -- --+----- - -----1 ------------- ----------1 

DCLV ON-OFF=O 

In CLVS mode FSW=L, MON=H, MDS=Z, MDP=servo control signal with 
____________ _, car~r f~e_g~el1~_9_f_ ?~Q':i_z_ a_t_1:!l==~-o~4~D_~z _at_1:_" = 1__-1 

In CLVP mode 

I- -- ----------

FSW=Z, MON=H, MDS= speed control signal with carrier 
frequency of 7.35kHz, MDP=phase control signal with carrier 
frequency of 1.84kHz 

-- ·----- ··- ·---------1-·-··---·--· ···-··-· ----- ---------·-· -- ------

In CLVS or CLVP 
(FSW and MON are mode 
unnecessary) 

DCLV ON-OFF= 1 

DCLV When 
PWM, MD=l 

DCLV When 
PWM, MD=O 

MDS=PWM polarity signal, Carrier fre-
quency= 132kHz 

MDS=PWM absolute value output (binar­
y), Carrier frequency= 132kHz 

-- .- - -·- -- - -----------------1 

MDS=Z 

l MDP=ternay PWM output Carrier fre­
quecy = l 32kHz 

In the Digital CLV servo mode with DCLV ON-OFF set to 1, the sampling frequency of the internal digital filter 
is switched at the same time as switching between CLVP and CLVS. 
Therefore, for Cl VS, the cut-off frequency IC is 70Hz with T 8 set to 0 or 140Hz with T 8 set to l. 

Command bit Processing 
------1 

DSPB=O 
Norma I-speed play back. ECC quadruple correction is made. Vari-pitch control is 
enabled. +--------- -------·-·-- ----- - -- -~·----- --- --·------ ----- ------·----------- --------1 

DSPB= 1 Double-speed play back. ECC double correction is made. Vari-pitch contro I is disabled. 

However, during PLL lock in FLFC can be set to 0. 
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SENS Output 

Microcomputer serial register 
ASEQ=O ASEQ=l values (latching unnecessary) 

$OX z SEIN(FZC) 

$1X z SEIN(A.S) 

$2X z SEIN(T.Z.C) 

$3X z SEIN(SSTOP) 

$4X z XBUSY 

$5X z FOK 

$6X z SEIN(Z) 

$AX GFS GFS 

$BX COMP COMP 

$CX GOUT GOUT 

$EX OV64 OV64 
--------j 

$7X, 8X, 9X, DX, FX z 0 

Description of SENS signals 

SENS output Meaning 

z SENS pin is at high-Z state. 

SEIN Output of the SEIN signal input from the SSP to the CXD2500 

XBUSY Turns "H" when auto sequencer operation is terminated. 

FOK Output of the signal (normally FOK input from RF) input to the FOK pin. Turns "H" 
when Focus OK is received. 

GFS Turns "H" when regenerated Frame Sync is obtained at the correct time. 

Used in counting the number of tracks set in register B. This output turns "H" when 

COMP the count is latched in register B then the count is latched in register B once more. It 
is reset to "L" level when the count of CNIN inputs reaches the value set in the first 
register B. 

---
Used in counting the number of tracks set in register B. This output turns "H" when 

COUT the count is latched in register B then the count is latched in register C. It is toggled 
every time the count of CNIN inputs reaches the value set in register B. 

----··--··--·-·----·-.-· 

OV64 
Turns "L" when the channel clock pulse count has exceeded 64 after passage of the 
EFM signal through the sync detection filter. 

Command bit Meaning 
--·---·-------·---

DPLL=O RFPLL enters analog mode. PDO, VCOI, and VCOO are used. 
·-·~ 

DPLL=;:l RFPLL enters digital mode. PDO becomes Z. 

Command bit 
BiliGL BiliGL 

MAIN=O MAIN=l 

BiliGL SUB=O STEREO MAIN 

BiliGL SUB=l SUB Mute 

Definition of Bilingual MAIN, SUB, and STEREO 
MAIN: The input L-ch signal is output to both L-ch and R-ch. 
SUB: The input R-ch signal is output to both L-ch and R-ch. 
STEREO: The input L-ch signal is output to both L-ch and R-ch. 
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$AX Command 

Command 
Data 1 Data 2 

03 02 Dl DO 03 D2 

Audio CTRL 
Vari Vari 

Mute ATT PCTl PCT2 
UP OWN 

Vo r I up 

Vo r I OWN LJlJI 
XTal 0% vco 0% :+D.1%:+0,2%: +0.3% '+0.2%,+0, 1%' +0% :-0.1%'1 -0.2%' XTal 0% 

PI t ch -----~-------l--·+-+-+-----+- ------
Command bit Meaning 

Muting is off unless condi-
Mute=O tion to make muting 

occurs. 

Mute=l 
Muting is on. 
Peak register reset. 

Condition for Muting CXD2500A 
CD Mute= 1 in register A 
®Pin Mute=l 

Command bit 

ATT=O 
r-----------

ATT=l 

@ D.OUT Mute F= 1 in register 8 with D.Out ON (pin MD2=1) 
@) Elapse of over 35ms after the turning low of GFS 
@ BiliGL MAIN=Sub= 1 in register 9 
@ PCTl =l and CPT2=2 in register A 
In the case of CD~@, zero-cross muting not exceeding 1 ms is performed_ 

Meaning 

Attenuation is off. 

-12dB 

Command bit 

PCTl PCT2 
Meaning PCM Gain ECC correction capacity 

+---------- -------j 

0 0 Normal mode XOdB Cl : Double, C2: Quadruple 

0 1 Level meter mode XOdB Cl: Double, C2: Quadruple 

1 0 Peak meter mode Mute Cl: Double, C2: Double 

1 1 Normal mode XOdB Cl: Double, C2: Double 

Level Meter Mode (See timing chart 1-4.) 
o This mode makes the digital level meter function available. 
o Inputting 96 clock pulses to SQCK causes 96bits of data to be output to SQSO. Of the output data, the first 

80bits comprise Sub-Q data communicating the data format to the Sub Code interface. The next 15 bits 
constitute PCM data (absolute value) ordered LSB-first. The last bit identifies the channel involved. That 
is, if the last bit is "H", the PCM data has been generated in L-ch. If it is "L", the data has been generated 
in R-ch. 

o The PCM data is reset once it is read. At the same time, the L/R flag is reversed. While this state is kept 
until the next read operation is started, maximum value detection is continued; the detected maximum value 
is subsequently output. 
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Peak Meter Mode (See timing chart 1-5.) 
o In this mode, the maximum value of PCM data is detected whether the channel involved is L·ch or R·ch. To 

read the detected maximum value, it is necessary to input 96 clock pulses to SQCK. 
o When 96 clock pulses have been input to SQCK, 96bits of data is output to SQSO. At the same time, the 

data is re-set in an internal register of the LSI. 
That is, the PCM peak detection register is not reset when it is read. 

o To reset the PCM peak register, set both PCTl and PCT2 to 0. Or, Set $AX mute. 
o In this mode, the absolute time of Subcode Q is controlled automatically. 

Namely, every time a peak value is detected, the absolute time when the CRC was passed is stored. The 
program time operation is performed in the normal way. 

o The last bit (l/R flag) of the 96-bit data stays 0. 
o In this mode, the preceding value holding and average value interpolation data are fixed to level (-oo). 

$CX Command 

Command D3 D2 Dl DO Explanation 
+--------------' 

Servo factor setting 
Gain Gain Gain Gain Only DCLV=l is effec· 

MD Pl MDPO MDSl MDSO tive. 

CLV CTRL ($DX) 
Gain DCLV=l and DCLV=O 
CLVS are both effective. 

This command is used to externally set the spindle servo gain when DCLV= 1. 

"Gain setting for Cl VS mode: GCLVS 

Gain Gain Gain 
GCLVS 

MDSl MDSO CLVS 

0 0 0 
-----1 

-12dB 
------1 

0 0 1 -6dB 

0 1 0 -6dB 

0 1 1 OdB 

1 0 0 OdB 

1 0 1 +6dB 

o Gain setting for CLVP mode: GMDP, GMDS 

Gain Gain 
GMDP 

MD Pl MDPO 

0 0 -6dB 

0 1 OdB 

1 0 +6dB 

Note: When DCLV=O, the CLVS gain is determined 
as follows: 
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$DX Command 

Command D3 D2 Dl DO 

CLV CTRL 
DCLV 

TB TP 
CLVS 

PWMMD Gain 

-= See "$CX Command." 

Command bit Explanation (See timing chart 1-6.) 

DCLV PWM MD=l Specification of PWM mode for digital CLV. Both MDS and MDP are used. 

DCLV PWM MD=O Specification of PWM mode for digital CLV. Ternary MDP values are output. 

Command bit Explanation 

TB=O In CLVS or CLVH mode, bottom value is held at periods of RFCK/32. 

TB=l In CLVS or CLVH mode, bottom value is held at periods of RFCK/16. 

TP=O In CLVS mode, peak value is held at periods of RFCK/4. 

TP=l In CLVS mode, peak value is held at periods of RFCK/2. 

In CLVH mode, peak holding is made at 34kHz. 

$EX Command 

Command D3 D2 Dl DO 

CLV mode CM3 CM2 CMl CMO 

CM3 

0 

1 

1 

1 

1 

1 

0 

STOP 
KICK 
BRAKE 
CLVS 

CLVP 
CLVA 

CM2 CMl CMO Mode 

0 0 0 STOP 

0 0 0 KICK 

0 1 0 BRAKE 

1 1 0 CLVS 

1 0 0 CLVH 

1 1 1 CLVP 

1 1 0 CLVA 

: Spindle motor stop mode 
: Spindle motor forward run mode 
: Spindle motor reverse run mode 

Explanation 

See Timing Chart 1-7. 

See Timing Chart 1-8. 

See Timing Chart 1-9. 

: Rough servo mode for use for drawing disc run into RF-PLL capture range when the RF-PLL circuit 
lock has been disengaged 

: PLL servo mode 
: CLVS and CLVP are automatically switched modes during normal player status. 
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Timing Chart 1-6 
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OCLV•I OCLV PWM MO=I 

STOP 

MOS 
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MOP L 

FSW and MON are the same as for DCLV=O 

Timing Chart 1-8 
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Timing Chart 1·9 
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§ 2 Subcode Interface 
In this section, the subcode interface will be explained. 
The contents of the subcode interface can be externally read in two ways. The subcodes P through W 
totaling 8bits can be read from SBSO by inputting EXCK to the CXD2500. 
Sub Q can be read after conducting a CRC check on the 80bits of information in the subcode frame. 
First, check SCOR and CRCF, then input 80 clock pulses to SQCK and read the data. 

§ 2·1 · P·W Subcode Read 
These subcodes can be read by entering EXCK immediately after the fall of WFCK. (See Figure 2-1). 

§ 2-2 80bit Sub Q Read 
Figure 2-2 shows a block diagram of the peripheral part of the 80-bit Sub Q register. 

o The Sub Q regenerated on a bit-per-frame basis is input to the 80-bit serial/parallel register and the CRC 
circuit. 

o When the results of a CRC on the 96bits of Sub Q are OK, CRCF is set to 1 and the 96-bit data is output 
to SQSO. 
Furthermore, the 80-bit data is loaded into the 80-bit, parallel/serial register. 
If SQSO is found "H" after the output of SCOR, the CPU realizes that a new set of data has been loaded after 
passing a CRC. 

o When 80-bit data is loaded CXD2500A, the bit arrangement is ·reversed within each byte of the data. 
Therefore, the bits are ordered LSB-first within each byte, even though the byte arrangement is kept 
unchanged. 

o When 80bits of data are confirmed to have been loaded, SQCK is input to read the data. Subsequently in 
the CXD2500A, the input of SQCK is detected and the retriggerable Mono/Multi is reset during Low. 

o The time constant of the retriggerable Mono/Multi ranges from 270 to 400 us. During SQCK High if it is 
less than this time constant, the Mono/Multi is kept being reset, preventing the contents of the P/S register 
from being loaded into the P/S register. 

o ~hile the Mono/Multi is kept reset, data loading into the peak detection parallel/serial register and 80-bit 
parallel/serial register is forbidden. 
Therefore, while data read operation is carried out at clock periods not exceeding the time constant for the 
Mono/Multi, the contents of these registers are retained without being rewritten, for example, when a CRC 
is passed. 

o The CXD2500A permits the peak detection register to be connected to the shift-in of the 80-bit P /S register. 
The input and output terminals of Ring Control 1 are interconnected in the peak meter mode as well as level 
meter mode, while those of Ring Control 2 are interconnected only in the peak meter mode. 
The purpose of these Ring Control arrangements is to reset the registers every time their contents are read 
in the level meter mode, while preventing their contents from being destroyed by read operation during the 
peak meter mode. 
To enable this control, it is essential to input 96 clock pulses for read operation in the peak meter mode. 

o As mentioned earlier, the detection of a peak value in the peak meter mode is followed by the storing of the 
next absolute time. 
A timing chart for these operations is shown in Figure 2-3. 

Note: The "H" as well as "L" duration of the clock pulses to be input to the SQCK pin to perform the 
above-described operations must be between 750ns and 120µs. 
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Timing Chart 2-1 
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§ 3 Other Functions 

§ 3·1 Channel Clock Regeneration Using Digital PLL Circuit 
o Demodulation of the EFM signal regenerated using an optical system requires the use of channel clock 

pulses. 
The EFM signal to be demodulated has been modulated into an integer multiple of the channel clock period 
T, ranging from 3T to 11 T. 
To read the information conveyed by the EFM signal, it is essential to correctly recognize the value of the 
integer and, hence, to use channel clock pulses. 
In a real CD player, the pulse width of the EFM signal fluctuates being affected by fluctuations of the disc 
rotation. ·For this reason, it is necessary to use a PLL in regenerating channel clock pulses. 

Figure 3-1 shows a block diagram of the 3-stage PLL contained in the CXD2500A. 
o The 1st-stage PLL is used for vari-pitch regeneration. To use this PLL, it is necessary to prepare an LPF and 

a VCO as external parts. 
The minimum pitch variation achievable is 0.1 %. The output of this 1st-stage PLL is used as the base signal 
for all the clock pulses to be used in the LSI. 
When vari-pitch control is not performed, connect the output pin of XTAO to the VCKI pin. 

o The 2nd-stage PLL generates R.F. clock pulses for use by the 3rd-stage digital PLL. 
o The 3rd-stage comprises a digital PLL used to regenerate channel clock pulses. It realizes a capture range 

of ± 150kHz (normal condition) or more. 
o The digital PLL features a secondary loop. It is controlled through the primary loop (phase) and secondary 

loop (frequency). 
When FLFC= 1, the secondary loop can be turned off. 

0 Wheh high frequency components such as 3T, 4T or else, are offset, turning off the secondary loop will 
provide better play ability. 
In this case, however, capture range reaches 50kHz. 
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§ 3·2 Frame Sync Protection 
0 During CD player operation at normal speed, Frame Sync is recorded about every l 36µs (at 7.35kHz). 

This signal can be used to identify the data within each frame. When Frame Sync cannot be recognized for 
any data, the data cannot be identified and, as a result, it is treated as an error. Therefore, correct Frame 
Sync recognition is very important to ensure high playability for the CD player. 

o For Frame Sync protection, the CXD2500A employs window protection, front protection and rear protection. 
These measures combined realize powerful Frame Sync protection. The CXD2500 offers two window widths, 
one for use when the player is subjected to rotational disturbance and the other for use without such 
disturbance involved (WSEL=O/l). 
The front portection counter is fixed at count 13 and the rear protection counter at 3. Therefore, if, while 
Frame Sync signals are regenerated normally, regenerated signals cannot be detected, for example, due to 
flaws on the disc, up to 13 frames can be interpolated. If the number of frames with undetected Frame Sync 
exceeds 13, the window is released and the Frame Sync signals are re-synchronized. If no Frame Sync is 
correctly detected in 3 successive frames immediately after Frame Sync re-synchronization performed 
following a window release, the window is released at once. 

§ 3-3 . Error Correction 
o On CDs, each data unit (8bits) is formated so that it is contained in two correction codes, Cl and C2. Cl 

consists of 28 bytes of information and a 4-byte parity, whereas C2 are made up of 24 bytes of information 
and a 4-byte parity. Both Cl and C2 comprise a reed Solomon code with a minimum distance of 5. 

o Cl realizes double corrections and C2 quadruple corrections, both, by the refined superstrategy method. 
o When correction by Cl is made, a Cl pointer determined according to the contents of the error, the status 

of EFM signal regeneration and the condition of CD player operation is attached to the corrected data so as 
to prevent erroneous correction by C2. 

o The status of error correction can be monitored from outside the LSI. It is indicated as shown in Table 3-2. 
o If an uncorrectable data error is detected, the previous data that has been held is substituted for the 

erroneous data or substitute data is created by average-value interpolation. In either case, a C2 pointer 
attached to the substitute data is set high. 

MNT3 MNT2 MNTl MNTO Description 
·~· 

0 0 0 0 Cl: No error detected. Cl pointer reset. 

0 0 0 1 Cl: 1 error corrected. Cl pointer reset. 

0 0 1 0 

0 0 1 1 

0 1 0 0 C 1 : No error detected. Cl pointer set. 

0 1 0 1 Cl: 1 error corrected. Cl pointer set. 

0 1 1 0 Cl : 2 errors corrected. Cl pointer set. 

0 1 1 1 Cl: Uncorrectable error. Cl pointer set. 

1 0 0 0 C2: No error detected. C2 pointer reset. 

1 0 0 1 C2: 1 error corrected. C2 pointer reset. 

1 0 1 0 C2: 2 errors corrected. C2 pointer reset. 

1 0 1 1 C2: 3 errors corrected. C2 pointer reset. 

1 1 0 0 C2: 4 errors corrected. C2 pointer reset. 

1 1 0 1 

1 1 1 0 C2: Uncorrectable error. Cl pointer copied. 

1 1 1 1 C2: Uncorrectable error. C2 pointer set. 

Table 3-2 Indication of error correction status 
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§ 3-4 DA Interface 
o The CXD2500A has two modes of DA interface. 
a). 48-bit slot interface 

Vol Id 

I nvol rd 

CXD2500AQ/AQZ 

strobe 

Val Id 

This is an MSB-first interface made up of LRCK signals with 48bit clock cycles per LRCK cycle. While the 
LRCK signal is high, the data going through this interface is of the left channel. 

b). 64-bit slot interface 
This is an LSB-first interface made up of LRCK signals with 64bit clock cycles per LRCK cycle. While the 
LRCK signal is low, the data going through this interface is of the left channel. 
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§ 3-5 Digital Out 
There are three digital-out formats: type 1 for use at broadcasting stations, type 2, form 1 for use in general 

civil applications, and type 2, form 2 for use in software production. The CXD2500A supports type 2, form 
L 

The clock accuracy for the channel status is automatically set at level II when the Xtal clock is used or level 
Ill when vari-pitch control is made. 

CRC checks are conducted on the Sub Q data on the first 4 bits (bits 0-3). The data is input only after two 
checks are passed in succession. 

The Xtal clock is set to 32MHz, and variable pitch is reset When DSPB is set to 1, as D out is output, set 
MD2 to 0 and D out to off. 

Dl'Oital out c bit 10 11 1i 13 14 15 

From sub a 
0 0 0 0 1 0 0 0 0 0 0 0 

100 101 COPY EmPh 

16 0 0 0 0 0 0 0 0 0 0 0 0 0 0/1 0 0 

48 

0 

176 

Bits 0-3: Sub Q control bits required to pass the CRC twice in succession. 
bit 29 : Varipitch: 1 Xtal: 0 

Table 3-6 Digital Out C bits 

§ 3·6 Servo Auto Sequencer 
The servo auto sequencer controls a series of operation including auto-focusing and track jumping. When 

an auto sequence command is received from the CPU, the servo auto sequencer automatically executes 
auto-focusing, 1-track jumping, 2N track jumping and N track moving. 

During auto sequence execution (X Busy=Low), as SSP (servo signal processing LSI) is used exclusively, 
commands from the CPU are not transferred to SSP. Still, commands can be sent to CXD2500A. 

To make this servo auto sequencer usable, connect a CPU, RF and SSP to the CXD2500Q as shown in Figure 
3-7 and set A.SEQ ON-OFF of register 9 to ON. 

When X Busy is at Low, as the clock turns from Low to High, from there and for a maximum of lOOµsec, 
X Busy does not turn to High. 

As this clock is at Low (when X Busy is at Low), and through the monostable multivibrator that is reset, 
when X. Busy changes from Low to High, transfer of error data to SSP is prevented. 

(a) Auto Focus ($47) 
In auto focus operation, 'focus search up' is perfomed, FOK and FZC are checked, and the focus servo is 

turned on. When a $47 is received from the CPU, the focus servo is turned on through the steps shown in 
Figure 3-8. Since this auto focus sequence bigins with 'focus search up,' it requires the pickup to be put down 
(focus search down) beforehand. 

Blind E of register 5 is used to prevent FZC from flapping. The focus servo is turned on when FZC goes low 
after staying high for a period longer than E. 
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CXD2500Q System Configuration for Auto Sequencer Operation (Example) 

RF 

SSP 

Ml RR MfRR 

FOK FOK 

CXD2500A 

c, out CNI N 

SENS SEIN 

DATA DATO 

CLK CLKO 

XL T XLTO 

Figure 3.7 

Auto focus 

END 

DATA 

CLOK 
Ml cro-comPuter 

XLAT 

SENS 

(Checking whether FZC has stayed high 

longer than time E set in register 5.) 

Figure 3·8 (a) Flowchart of auto focus operation 
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l47Latch 

XLT 

FOK 

SE IN(FZC) 

BUSY 

BL Ind E 
Command to SSP $03 $08 

Figure 3-8 (b) Timing chart for auto focus operation 

(b) Track Jump 
Track jump operation includes 1, 10 and 2N track jumps. Do not .perform this track jump unless the focus, 

tracking and sled servos are on. Such steps as tracking gain up and braking are not included in this track 
jump. Therefore, the commands for tracking gain up and brake on ($17) must be issued in advance. 
o 1-track jump 

When a $48 (or a $49 for a REV jump) is received from the CPU, the servo auto sequencer executes a FWD 
(REV) I-track jump as shown in Figure 3·9. The values of blind A and brake B must be set in register 5. 

o 10-track jump 
When a $4H (or a $48 for a REV jump) is received from the CPU, the servo auto sequencer executes a FWD 
(REV) 10-track jump as shown in Figure 3-10. The principal difference between the 1-track and 10-track 
jumps is whether the sled is kicked or not. In the 10-track jump, the actuator after being kicked is braked 
when CNINs have been counted for 5 tracks. When the actuator has adequately slowed down as a result 
of braking, the tracking and sled servos are turned on (this actuator slow-down is detected by checking 
whether the CNIN period has exceeded the time specified as overflow C in register 5). 

o 2N track jump 
When a $4C (or a $4D for a REV jump) is received, the servo auto sequencer executes a FWD (REV) 2N track 
jump. The number of tracks to be jumped is determined by N whose value is to be set in register 7 
beforehand. The maximum permissible number is 2". In reality, however, it is subject to limitation imposed 
by the actuator. 
When N is smaller than 16, the jumps are counted by means of counting CNIN signals. If N is not smaller 
than 16, MIRR signals are counted instead of the CNIN signals. 
The 2N track jump sequence is basically the same as the 10-track jump sequence. The only difference 
between them is that, in the 2N track jump sequence, the sled is kept moving for time D specified in register 
6 after the tracking servo is turned on. 

o N track move 
When a $4E (or a $4F for a REV move) is received from the CPU, the servo auto sequencer executes a FWD 
(REV) N-track move as shown in Figure 3-12. The maximum value that can be set for N is 21•. The track 
moves are counted in the same.way as for 2N track jumps. That is, when N is smaller than 16, the moves 
are counted by means of counting CNIN signals. If N is not smaller than 16, MIRR signals are counted 
instead of the CNIN signals. In this N track move, only the sled is moved. This method is suitable for a large 
track move ranging from several thousand to several tens of thousand of tracks. 
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Track 

(REV kick 1s made for REV 1ump.) 

(FWD kick IS made for REV jump.) 

END 

Figure 3-9 (a) Flowchart of 1-track jump 

$48(REV=$49)latch 

XLT 

CNIN 

1 Bl I n d Brake B 

Commands to SSP $28($2C) 
$2C($28) $25 

Figure 3.9 (b) Timing chart for 1-track jump 
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XLT 

CNIN 

Commands to SSP 

CXD2500AQ/AQZ 

10 Tr ock 

(5 CNINs are counted.) 

(Checking whether the CNIN period has 

!.-------~ exceeded the value of overflow C.) 

END 

Figure 3·10 (a) Flowchart of 10-track jump 

$4A(REV=$4B)lotch 

LJ 
' ' ' ' ' ' ' ' ' ' ' ' ' i---.;...---------'-----lr 

Bl Ind CNIN 5count 

l2A(l2F) 12E(l2B) 

Figure 3·10 (b) Timing chart for lO·track jump 

-498 -

overflow 

125 

' ' ' ' ' 



SONY 

2N Track 

ENO 

CXD2500AQ/AQZ 

(For the first 16 times CNIN is counted. 

After that MIRR is counted.) 

Figure 3-11 (a) Flowchart of 2N track jump 

$4C(REV=$40)latch 

xuLJ 
(M~~~~ ---.!-----..-.I n........_l I 1 1 

_
1 

__.....
1 I~! 11 

_
1
___._l I I !WJ ____ I __ 

' ' ' ' ' I I 

BUSY ----i~~~~~t--~~~~~~~~~~~~~~~~~~--~~~i~~~~~~--1 
Commands to SSP 

BI Ind A 

CNIN(MIRR) 
N count Overflow 

$2A($2F) $2E($2B) 126($27) 

Figure 3-11 (b) Timing chart for 2N track jump 
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N Track- move 

ENO 

CXD2500AQ/ AQZ 

(Up to N< 16 CNIN is counted while MIRR 

is counted until N;i.16.) 

Figure 3-12 (a) Flowchart of N track move 

$4E(REV=l4F)lotch 

XLT 

CNIN 

(MIRR) 

Commands to SSP 

I 111
111 

Bl Ind A CNIN(MIRR) N count 

122(123) 

'' 111 11 I 
~.~--~~~~~~~ 

I 
I 
I 
I 
I 
I 

$25 

Figure 3-12 (b) Timing chart for N track move 
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§ 3.7 Digital CLY 
The digital CLV is a digital spindle servo, a block diagram of which is shown in Figure 3-14. It is capable 

of outputting MOS or MOP error signals by the PWM method after raising the sampling frequency up to 
130kHz based on the normal speed in the CLVS, CLVP or another appropriate mode. It permits gain setting, 
also. 

Olgltol CLV 

CLVS U/D MOS Error MOP Error 

Ga In 0. -6d8 

CLV P/S---

KI CK. BRAKE STOP Modulation 

Mode Select MOP 

MOS 
DCLVMD 

Figure 3·14 Block diagram 
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§ 3-8 Asymmetry correction 
Block diagram and circuit example are shown on Fig. 3·15. 

D2500A 

RI 

Figure 3-15 Asymmetry correction application circuit example 

Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for 
any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same. 
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Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for 
any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same. 
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65 

BO 
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Application Notes 
Reference Number Description Recommended IC's Page 

CAYO! Audio ND+ DIA interface CXD25550 509 

CAV02 NT5C/PAL encoder Y, C interface CXAI l45P/M 511 

CAV03 NT5C/PAL decoder & Comb filter CXA I 2285, CXL5504M 512 

CXD2011 Q, CXK l 2025/0, 
CAV04 Digital comb filter interface CXDI 1760, CXAl3655, 515 

CXDl030M 

CAV05 NT5C/PAL Encoder, RAMDAC interface 
CXAI l45M, CXDI030M, 

517 
CXKl2025/0 

CAV06 Gen Lock circuit CXAl3655, CXDI030M 518 

CXAl2285, CXDI 1790, 

CAV07 NT5C/PAL Decoder digital interface 
V702 I, CXD I I 72AM. 

520 
CXD I 030M, CXK I 206M, 
CXAl3655 

CAV08 New CD-ROM Decoder CXDI 196R, CXD25520 522 
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Application Note CAV01 
Audio A/D+D/A • CXD2555Q interface 

1. Minimum requirement for ADC input. 
The external Low Pass Filters are used for eliminating aliasing noise, because there is a decimation filter 
(I 28fs sampling). This IC only needs to cut off more than 64fs frequency component. The sampling fre­
quency ( Fs) is more than 8KHz. Therefore, the roll off can be more than 500KHz. Only I st order filter is 
required. 

2. MAF (Moving Average Filter) 
This block is down sampling, PDM (Pulse Density Modulation) data which is filtered at 128 times over 
sampled. The data rate will be 4 times fs. 32 input data are manipulated, averaged and transferred to 
the next stage. 

3. PDM Output 
Output data rate is I 28fs. If fs=48KHz, the rate is 6. I 44MHz. The Wave form is as follows: A middle level 
represents high impedance output. The number of" I" and "O" pulses give the analog output level. If its 
analog output level is at center level, the number of" I" and "O" are equal. 

+SV 

bias 
level 

ov 

.··~ 

~128fs~ High impedance 

Filtering is necessary to eliminate I 28fs component. Attenuation level for stop band frequency compo­
nent is -45dB level. If it is necessary to increase this level, additional LPF is recommended to be used. 

4. Simple External Circuit (See affached circuit diagram) 
It is recommended that the two peripheral chips to be used for computer applications, and the Common 
mode DAC output may simplify your system. 

SN74HC299 Tl 8 bit Seri-Para Converter 
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CXD2555Q External Circuit Example 

_,_______,,_~ 4Vpp max 

Audio 
input 

Control 
logic 

0 

0 

4.7K 

Vee (+5V) Vee 

CXD2555Q 

(DASLO=OAStt=·L•) 

16 
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Application Note CAV02 
NTSC/PAL Encoder Y, C Interface 

RGB encoder - CXAI I 45P/M can provide Y, C output. The following is the circuit diagram to apply this 

output. S-VHS requires 75ohm drive capability for Y, C output. Output level should be adjusted with 
I Kohm potentiometers. Recommended parts are the following, and are available from TOKO America 
(Telephone: 708/297-0070). 

3.58MHz Band Pass Filter H286BAIS-6276DCD 

4.43MHz Band Pass Filter H286BAIS-4963DCD 

H288LSMS-3245PKD Delay Line 

@1----~· 

~''" 0-

0.1 

@--ir---~· 
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RG in/out 



Application Note CAY03 
NTSC/PAL Decoder & Condi Filter 

1. NTSC Co111poslte Vlcleo Y /C Separation 
Because NTSC composite video signal is a modulated signal of Y and C, the following crosstalk may oc­
cur in signal process: 

Cross Color Y to C Crosstalk 

Dot Crawling C to Y Crosstalk 

To avoid above errors, normally I H delay line is used for Y/C separation. The chroma signal phase has a 
180 degree shift in evey H interval (Interlaced). the Y and C signal can be separated in the following way: 

NTSC 
Comp. 
Video 

In 

1H Delay 

+ r------ y 

r------c 
.+ 

• Ill c 

However, the low frequency components concentrated on harmonics of the sub carrier frequency will be 
combed away, and it will reduce the vertical resolution and decrease the sharpness of image in the verti­
cal direction. 
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The following scheme can improve the vertical resolution: 

Amplitude Vertical Resolution Chrominance 

Spectrum (NTSC/PAL composite signal) 

Amplitude 
Vertical resolution 

\ 
Nfh (N+ 1 /2)fh Color SC Frequency 

+~y 
NTSC 

Comp. __ _.L.__i ---1•.ij~_1_H_D_e_la_y_~----•li 
Video -

In 

------------+----~c 

Comb filter 

Improved comb filter 

~------------+--~~~-B_P_F__,>-------<e>------· C 

NTSC j i- .~ 
~~:J1e~·--~•,._1 ---•-~[ __ 1 _H_o_e_1a_Y _ __,>------•---__,• .. ( Delay )~e-__. Y 

In 

This can improve both cross color error and vertical resolution, but requires more components. Sony 

Digital comb filters can be recommended if the digital signal processor converting the digital Y, C data 

to RGB is available (See Application Note CAV04). 

The simple solution may be the combination of BPF (Band Pass Filter) and Notch filter as mentioned in 

Sony NTSC/PAL decoder data sheet. It is better in video applications because there are more low fre­

quency components existing in the sub carrier harmonics (n + 1/2) x fh. 

The comb filter is suitable for the still picture application, it can increase SNR. CXL5504M is NTSC CCD 

delay line recommended for Y/C separation. 

3. PAL Decoder 
4.43MHz trap and BPF (Band Pass Filter) combination are used for the PAL system. Besides, DAT and 

I H delay line (Glass delay type) for chroma demodulation, Ultrasonic Delay line is also recommended. 

A supplier for the I H delay line and a notch filter is Panasonic (Telephone: 201/348-5200) I H CCD delay 

line can not be used for this application because there is no sync signal added on the chroma output 

signal at pin 21. Asahi Glass Corporation (Telephone: O I I -8 I -3-32 I 8-5 781) 
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4.43MHz notch filter 

4.43MHz notch filter 

4.43MHz Band Pass Filter 

400ns Delay Line 

300ns LPF 
} 700ns 

A285TCHS· 7566 

EFC-A4434BF 

H286BAIS·4963DCD 

H345HEC-6277VFD 

H288LSMS-3245PKD 

IH Ultrasonic Delay Line (PAL) FED-VN645-A43 

I H Glass delay line (PAL) 

Delay Adjust Transformer 

ADL-CPl44S 

BTKANS- I 8267DTY 

An application circuit is shown below: 

o--~J\ 

PAL 
Comp. 
video 

in 
1K 

500 

0.01 
[ 

24 21 19 

NTSCIPAL 
Decoder 

CXA12285 

Y/UNout 
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Application Note CAV04 

CXD2011 Q Application Note 1 
1 • What is the digital comb filter? 
The NTSC/PAL digital video system requires many ICs to compensate for several errors - cross color, dot 

crawling, interline flickers, and so on. Y/C separation process is the key to eliminate these errors. The 

I H comb filter is used for eliminating cross color, and dot crawling because these errors are caused by Y 

to C or C to Y crosstalk (See Application Note CAV03). 

The current digital TV system uses interframe Y/C separation, which is superior for the still video applica­

tion. However the number of field memories are necessary and the noise from the moving picture can 

not be eliminated. (Therefore, I H comb filter is used together with the interframe Y/C separators and 

the detector circuit for movement detection decide to switch between two Y/C separators.) But, the sim­

ple I H comb filter can not compensate the cross color when there is no correlation in the adjacent lines. 

It is better to use BPF in such a case. 

The digital comb filter - CXD2011 Q is developed for improving the quality of the moving picture Y/C 

separation, combining together with the interframe Y/C separation. Both still video and moving picture 

quality can be improved. 

In typical video applications (VCR, TV), the CXD2011 Q alone can fulfill the function of noise compensa­

tion. IC switches I H comb and BPF by detecting the difference in the adjacent line data. 

2. How to use CXD2011 Q in the computer system. 
Combination of 8 bit 20MSPS ND - CXD 11760, the digital Y/C data (8 bit) can be generated. This exam­

ple shows the overlay application with VGA controller IC. I H Digital delay line - CXK 12025/Q are 

utilized to change the H sync frequency from 15. 743KHz to 3 I .486KHz for NTSC system. 

VGA Interface Block Diagram 

CXK1202S/Q 

1Hdelay 
line (only needed in PAL) 

in 

CXD1176Q 
8 

Hout 

Gen Lock Block 

Sync 
Sep 

CXA1365S 

VRI 

HRI 

x2 

CXD2011Q 

Digital 
comb filter 

CLK 
(4fs) 

CXD1030M 

Double 
Scan 
Conv 

VGA 
Sync 
Lock 
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Double Scan Speed Converter 
The VGA chip does not have H, V sync input to synchronize with the external video sync. The future 
VGA chip may have the internal PLL to lock the pixel clock with the external sync signal. The Gen Lock 
circuit example will be described in Application note - CAV06. The Digital mixer circuit, and Y/C to .RGB 
conversion circuit may be necessary. The double scan method can be used for converting external H 
sync frequency to that of VGA. 

Y, C signals from Digital Comb filter are interlaced signals with l 5.743KHz sync cycle. 

Double scan means interlace to non-interlaced conversion - Read one line and write 2 lines with double 
speed. 2 !Cs can be switched Read and Write Cylce each other. However, this method cause flicker be­
tween the fields. Recommendation is using just one field (even or odd). 

CH1 

Hsync 
Data Out 

01 

CH1 read write write read wlite 

CH2 read write write read 

Hsync ·01 
o~_-_·--·-

Data Out I CH1 CH1 CH2 CH2 CH1 CH1 

Sfsc 4fsc 
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Application Note CAVOS 
NTSC/PAL Encoder, RAMDAC Interface 

1 • VGA Interface 
Utilizing the NTSC/PAL encoder, RAMDAC output can be stored into the VCR and/or can be displayed 

on a TV monitor. However, the non-interlaced signal should be converted to the interlaced video. One 
way of doing this, is by using the I H digital delay lines in the following circuit: 

Hs~o1 
(VGAout) ~ -~ 01 

Pixel 0 I ~>-----t---'O 
clock~ 

Vsync 0 Vr 

(VGAout) 

Timing Diagram 

Hsync 

01 

02 

1H 

DL1 read 

DL2 

PO-P7 
(data) 

8 CXK1202Q a 
.-----ti---"""I 1 H delay 

CLK OE 
01 

CXK1202Q a 
--~ 1H·delay 

CU< 0€ 
01 01 

Csync 
CXD1030M 

SC (3.58 MHz for NTSC) 

1H 

read 

1H 

write read 
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Application Note CAV06 
Gen Lock Circuit 

I. Gen Lock System 
The Sync separator - CXA I 365S and the Sync generator - CXD I 030M are recommended to be used to­
gether. When the H sync drop happens in the VCR signal source, CXD I 030 can generate H sync during 
the lack of sync period. Also 4fsc (4 times sub carrier frequency) generated in Gen Lock circuit. (Detail 
circuit diagram is shown on page 6-11 ). 

2. VGA Sync Lock Circuit 
The software solution may work in V sync lock with the external video. The future VGA chip needs to 
have V reset input at least to simplify the interface circuit. Because of lack of V, H sync input the VGA 
chip should be locked with the pixel clock. The hardware solution; H sync from both VGA and video are 
compared together with PLL and lock the pixel frequency. To adjust the timing difference in V sync, H 
sync from either VGA or video is taken away in each V interval, if there is more than I H time difference. 
The following is the diagram for this PLL circuit: 

Comp 
video o---. 

in 

HS+2 

Hout 

Pixel CLK 

VGA Hs 

CLK 
(4fsc) 

Gen lock 
block 

lJ 
i 

lJ 

t------· 31.5 KHz 

Vs 

Vertical timing 

H extraction timing 
(1 H shift/V interval) 

LJ u 
~ 

~u 
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Normally the Gen Lock circuit does synchronize the sub carrier of the video to that of the internal clock 

generator. I H delay line (CXL5504M or CXK I 202S/Q type) requires an accurate, 4 times sub carrier fre­

quency; the NTSC/PAL signal process needs this frequency clock. However, it is not necessary to be 

locked with Y sync in the computer applications. Instead, H sync must to be locked with the pixel clock 
for Graphic displays. The pixel clock frequency is quite different from Video sub carrier (See Applica­
tion note CAV07). 

The actual video signal sometimes has the unstable H sync signal - jitter and tracking error. Loosing H 
sync in several H sync intervals may occur, so extracting H from video can not fulfill the Gen Lock func­

tion. Gen Lock circuit "generates" the H sync; CXD I 030M is used for this purpose. Simplified Gen Lock 

block is as shown here: 

Comp 
video 

in 

CLKO 

11=14.31818 MHz (NTSC) 

12 = 14.1875 MHz (PAL) 
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Application Note CAV07 
NTSC/PAL Decoder Digital Interface 

1 . Computer Video In Applications 
Digital interface to the computer requires A to D converters (ND's). The speed range is 12-18 MHz, the 
resolution is 5-10 bit. RAMDAC requires RGB input with 5 bit resolution for video. XGA requires addi­
tional bit for B. Possibly the 6 bit 20 MHz ND is the best choice for VGA overlay application. 
Teleconference type applications require Y/UN (Y/R-Y/B-Y) digital interface. The sampling frequency is 
chosen by the display resolution. (Typically 640x480) DI ( 4:2:2) format set the sampling frequency 13. 5 

MHz both for NTSC and PAL system. 

2. NTSC/PAL Digital decoder with D 1 /Square pixel mode selection. 

Comp 
video 

in 

NTSC/PAL 

Digital 
Decoder 

Y(R) 

U(G) 

V(B) 

BLNK 
H, Vsync 

SC1141 O M,N selection 

~ NTSC PAL 

M N M N . 

D1: 27 MHz 3 143 2 216 

S. Pixel 
NTSC: 24.54MHz 2 195 2 236 

PAL: 29.5MHz 

The circuit example is on page 6-13 (A). 

3. RGB Digital Interface for VGA. 
Compared with YUV interface, each R, G, B have up to 4.5 MHz signal band width (U, V have less than 1.5 
MHz band width). The 6 bit 20 MHz ND - CXD 1I72AM/AP is recommended to be used. The replace­
ment of CXD 11790 circuit can be found in the drawing on page 6-13(BJ. 
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(A). NTSC/PAL Dlgital Decoder with D 1 /Square pixel mocle selection. 

0 
Comp 
video 

in 

BPF 

D.L. 
+trap 

CXA1228S 

NTSC/PAL 
Decoder 

u 
y 

v 

C-Sync 

l 
C-Sync 

MC14529B 

A,B 

CXA1365S • 
CXA1030M 
.-----.HOO 

Gen 
lock 

block 

BLNK 

CXD1179Q 

8-bit, 35MHz 
ADC 

.._v_u_v_------i .. Digital Y/UN 
' (4:2:2) 

TC40183B 

10-bit 
SW 

(B). The replacement block for RGB Interface (VGA Application) 

0 
Comp 
video 

in 

SPF 

V7021 

NTSC/PAL 
Decoder 

C-Sync 

fo/2 

CXA1365S 
CXA1030M 

Gen 
lock 
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Application Note CAY08 
New CD-ROM Decoder 

The Sony CD-ROM chip set is developed for PC, Workstation applications. On the other hand there are 
simple applications like computer games. They normally use the inexpensive storage device inside; 
however this does not use SCSI interface. 

So, Sony developed the simplified version of CXD I 1860 CD-ROM decoder. This new IC -CXD I l 96R is a 
CD-ROM decoder with ADPCM decoder and Digital filter for Audio out. The package is 20mil center 
80pin Quad flat package. It is very small outline package. 

The block diagram shown here is a proposed Computer game system; where CD or DAT are used as a 
storage devices outside: CD or DAT media should be developed by the customers. 

CD-ROM Chip set: 

Data out 
T 

§ Serial 

Remote 

CXD2500AQ 

CXDI 1860 

CXDI 185AQ 

ASIC 

Audio De­
modulator 

~-C_o_n_tr_o_l ~-t--1Timing Control 

CD-DSP 

CD-ROM Decoder 

SCSI I Controller 

Computer Game 

CXDI 196R 
Data 

LRCK 
BCLK 

D·ROM 
ecoder 

CPU BUS 
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Northeast 85 Wells Avenue 617/630-8812 617/630-8890 

Newton, MA 02159 
Canada 41 I Gordon Baker Rd. 416/499-1414 416/499-8290 

Willowdale, Ontario M2H 256 ext.=2325 

Sales Representative Offices: 
Alabama: Rep. Inc .. 205/881-9270 
Alaska: Sony, 408/432-0190 
Arkansas: B-P Sales. 214/234-8438 
Arizona: Reptronix. 602/230-2630 
California: (San Diego) Addem. 6191729-9216 

(Los Angeles I Varigon, 818/594-5080 (Cameras I 
(Los Angeles) HT Sales, 714/583-.1488 (Semi) 
(Bay Area I Brooks. 415/960-3880 
(Sacramento) Brooks. 916/676-2025 

Colorado: Electrodyne. 303/695-8903 
Connecticut: Tech Rep. 617/272-5965 
Delaware: S-1 Assoc.. 703/533-2233 
District of Columbia: S-1 Assoc .. 703/533-2233 
Florida: Sigma Tech. 8131789-5522 
Georgia: Rep, Inc .. 404/938-4358 
Hawaii: Brooks, 415/960-3880 
Idaho: (South) Electrodyne, 801/264-8050 

(North) Northwest Component. 206/828-2104 
Illinois: (North) Micro-Tex. 708/765-3000 

(South) Sony, 7081773-6072 (Semi) 
(South) Sony, 714/229-4584 (Cameras) 

Indiana: Giesting. 317/844-5222 
Iowa: l.R. Sales. 319/393-2232 
Kansas: Sony, 708/773-6072 (Semi) 

Sony. 714/229-4584 (Cameras) 
Kentucky: Giesting, 606/873-2330 
Louisiana: B-P Sales. 214/234-8438 
Maine: Tech Rep. 617/272-5965 
Maryland: S-1 Assoc .. 703/533-2233 
Massachusetts: Tech Rep. 617/272-5965 
Michigan: Giesting, 313/478-8106 
Minnesota: Sony, 714/229-4584 (Cameras) 

Vector Sales. 612/631-1334 (Semi) 
Mississippi: Rep. Inc .. 205/881-9270 
Missouri: Sony, 708/773-6072 iSemil 

Sony, 714/229-4584 (Cameras) 
Montana: !East) Electrodyne. 801/264-8050 

(West) Northwest Component. 206/828-2104 

Nebraska: Vector Sales, 612/631-1334 (Semi) 
Sony. 714/229-4584 iCameras) 

Nevada: (North) Brooks. 41 5/960-3880 
(South) Reptronix, 602/345-4580 

New Hampshire: Tech Rep. 617/272-5965 
New Jersey: (North) S-1 Assoc., 516/536-4242 

(South) S-1 Mid-Atlantic, 609/866-1234 
New Mexico: Reptron ix, 505/292-1718 
New York: (Metropolitan) S-1 Assoc .. 516/536-4242 

(Upstate) Tri Tech, 716/385-6500 
North Carolina: Rep. Inc., 919/469-9997 
North Dakota: Sony, 714/229,4584 (Cameras) 

Vector Sales. 612/631-1334 (Semi) 
Ohio: !Cleveland) Giesting, 216/261-9705 

(Cincinnati) Giesting, 513/385-1105 
Oklahoma: B-P Sales. 214/234-8438 
Oregon: Solsten Microelectronics. 503/620-3285 
Pennsylvania: (East) S.I. Assoc., 609/866-1 234 

(West) Giesting, 412/828-3553 
Puerto Rico: D. K. Marketing 809/765-5380 
Rhode Island: Tech Rep, 617/272-5965 
South Carolina: Rep, Inc.. 704/563-5554 
South Dakota: Sony, 714/229-4584 (Cameras) 

Vector Sales. 612/631-1334 (Semi) 
Texas: (Austin) B-P Sales, 512/346-9186 

(Dallas) B-P Sales, 214/234-8438 
( Houston)B-P Sales. 7131782-4144 
(El Paso County) Reptronix, 505/292-1718 

Tennessee: Rep, Inc., 615/475-9012 
Utah: Electrodyne. 801/264-8050 
Vermont: Tech Rep, 617/272-5965 
Virginia: S-1 Assoc .. 703/533-2233 
Washington: Northwest Component. 206/828-2104 
West Virginia: G iesti ng, 513/385-1 I 05 
Wisconsin: (West) Sony, 714/229-4584 (Cameras) 

(West) Vector Sales. 612/631-1334 (Semi) 
(East) Micro-Tex. 414/542-5352 

Wyoming: Electrodyne. 801/264-8050 
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Distributor Offices: 
Alabama: 

Huntsville 
Arizona: 

Phoenix 
California: 

Los Angeles 
El Monte 
Ft. Valley 
Saratoga 
Irvine 
Irvine 
Los Angeles 
·Los Angeles 
Milpitas 
Orange 

Sacramento 
San Diego 
San Diego 
San Diego 
San Jose 
San Francisco 
Westlake Viii. 

Colorado: 
Denver 

Connecticut: 
Danbury 
Milford 
Wallingford 

Florida: 

- Marshall, 205/881-9235 

Marshall, 6021496-0290 

M ii gray, 805/484-405 5 
Marshall. 818/307-6000 
Bell Micro. 714/963-0667 (Semi) 
Western Micro. 4081725-1660 
Marshall, 714/458-5395 
Milgray, 7141753-1282 
Marshall, 818/878: 7000 
Western Micro, 818/707-0377 
Bell Micro. 408/434-1150 (Semi) 
Western Micro, 714/637-0200 or 
818/356-0180 
Marshall. 916/635-9700 
Aegis. 619/729-2026 
Marshall, 619/578-9600 
Western Micro. 619/453-9670 
Merit. 408/434-0800 
Marshall. 408/944-4600 
Bell Mitro; 805/496-2606 (Semi) 

Marshall, 303/451-8444 

Phase I, 2031791-9042 
Milgray, 203/878-5538 or 800/922-6911 
Marshall, 203/265-3822 

Deerfield Vantage, 305/429-1001 (Semi) 
Ft. Lauderdale Marshall, 305/977-4880 
Orlando Marshall, 4071767-8585 
Tampa Marshall. 813/573-1399 
Winter Park Milgray, 407/647-5747.or 800/432-0645 

Georgia: 
Atlanta 
Norcross 

llllnois: 
Chicago 
Chicago 

Indiana: 
Indianapolis 

Kansas: 

Marshall. 404/923-5750 · 
Milgray, 404/446-9777 or 800/241-5523 

Milgray, 708/202-1900 
Marshall. 708/490-0155 

Marshall. 3171297-0483 

Kansas City Marshall. 913/492-3121 
Overland Park Milgray, 913/236-8800 

Maryland: 
Columbia .Milgray, 301/621-8169or800/638-6656 
Columbia Vantage, 301/720-5100 (Semi) 
Silver Springs Marshall. 301/622-1118 

Massachusetts: 
Andover 
Boston 
Burlington 

Wilmington·· 
Michigan: 

Livonia 

Vantage, 508/687-3900 (Semi) 
Marshall. 508/658-081 O 
Western Micro. 617/273-:2800or 
800/34 5-2921 
Milgray, 508/657-5900. 

Marshall, 313/525-5850 

Minnesota: 
Minneapolis Marshall, 612/559-2211or1014 

Missouri: 
St. Louis Marshall, 314/291-4650 

New Jersey: 
Clifton 
Fairfield 
Elmwood Park 
Mt. Laurel 
Marlton 
Marlton 
Parsippany 

New York: 

Vantage, 2011777-41001semiJ 
Marshall. 201/882-0320 
Phase I, 2011791-2990 
Marshall, 609/234-9100 
Milgray, 609/983-5010or800/257.-7l I 1 
Western Micro. 609/596-7775 
Milgray, 20 l/335-1766 

Binghamton Marshall. 6071798-1611 
Farmingdale Milgray, 516/420-9800 or 800/MILGRAY 
Long Island Marshall, 516/273-2424 · 
New York Chori America. 212/563-3264 ICameras) 
N. Lindenhurst Phase I, 516/957-4900 
Rochester Marshall. 716/235-7620 
Pittsford Milgray, 716/834-9405 
Smithtown Vantage, 516/543-2000 (Semi) 

North Carolina: 
Raleigh 
Raleigh 

Ohio: 
Cleveland 
Cleveland 
Columbus 
Dayton 

Oregon: 
Beaverton 
Portland 
Tigard 

Pennsylvania: 
Pittsburgh 

Texas: 
Austin 
Dallas 
Dallas 
Dallas 
Houston 
Houston 

Utah: 
Salt Lake City 
Salt Lake City 

Washington: 
Redmond 
Seattle 

Wisconsin: 
Milwaukee 

Canada: 
Montreal 
Montreal 
Ottawa 
Ottawa 
Toronto 
Toronto 
Vancouver 

Marshall. 919/878-9882 
Mi lg ray, 919/790-8094 

Marshall. 216/248-1788 
Milgray, 216/447-1520 or 800/321-0006 
Marshall, 614/891-7580 

. Marshall. 513/898-4480 

Western Micro, 503/629-2082 
Marshall. 503/644-5050 
Daitron, 503/620-2879 (Cameras) 

Marshall. 4121788-0441 

Marshall, 512/837-1991 
Marshall. 214/233-5200 
Milgray, 214/248-1603 or 800/637-7227 
Industrial Vision. 800/627-6734 (CamerasJ 
Marshall. 713/895-9200 
Milgray, 713/240-5360 

Marshall. 801/973-2288 
Milgray, 801/261-2999 

Western Micro. 206/881-6737 
Marshall. 206/486-5747 

Marshall. 4141797-8400 

Marshall. 514/694-8142 
Milgray, 514/426-5900 
Marshall, 800/465-6640 
Milgray, 800/268-3315 
Marshall. 416/458-8046 
Milgray, 416/756-4481 
Marshall, 800/465-6640 
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