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cCD SINGLE-BOARD COLOR IMAGE SENSOR
(NTSC COMPLEMENTARY COLOR TYPE)

The yPD3520D is a highly censitive color image sensor employing
ccD shift registers in its scanning unit. The image size is 1/2
inch and it is suitable for application to video cameras of the
NTSC system.

The uPD3520D consists of photodiodes arranged in two dimensions,
427 horizontally and 492 vertically. Each diode has a PN junc-
tion of high sensitivity. to visible light and visual persistence

is practically nil.

The wPD3520D has a newly developed color filter of the
complementary color type with a high transmission factor, and
the generated image is gquite bright and clear.

In particular, the UPD3520D has excellent linearity and
uniformity and no skew is produced in the images, and this

feature is effective in minimizing adjustment circuits and in

The pitch of a pixel is 15.3 um in the horizontal and 9.9 um in
the vertical directions. The yPD3520D is in a 20-pin ceramic
dual in-line package (DIP) of the shrunken type (1.778 mm pitch)

suitable for minimizing weight and dimensions.
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FEATURES

an
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High sensitivity. The minimum intensity of illumination
required on the surface of subjects: 8 lux (Fl.2, aGC:12dB).

o Field-period reading system of high dynamic resolution.

o Low visual persistence without commet tail, and bright
images for low intensity of illumination. .

o No gaking.

o shielding against m;énetism allows placement near speakers.

o Vibration-hardened, and no microphonic noises are generated.

o It may be spored for a long time without degraéation.

o} A digital clock system is employed for perfect color separa-
tion for low intensity of illumination.

o Resoluticn 280 TV lines horizontally

350 TV lines vertically

o 1/2 inch image size (6.40 mm X 4.80 mm)

APPLICATION

o Color video cameras

o Color image input equipment

Wﬁ -2 -
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BLOCK DIAGRAM
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TYPICAL CHARACTERISTICS

Number of pixels in photo-
electric conversion area

427 H x 492 V

i Optical black

Two pixels before and 25

in each line

pixels after nominal area

Number of pixels in nominal
area

418 H x 485 V

Nominal area 6.395 4 H x 4.801 5V mm
Photoelement pitch 15.3 H x 2.9V um
Source clock for synchroniza- 15.891 6 (1010 fH) ' MHz
tion and scanning systems

PLL comparison frequency 15.734 265 (fH=4 fsc/910) kHz

Items Desigg:d Stznlards Unit!

Horizontal scanning period 63.555 6 | 63.555 6 us
HQrizontal nominal area scanning 52.606 4 | 52.656+0.2 us
time

Horizontal returning time 10.949 2 |10.940.2 Hs
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NTSC STANDARDS (REFERENCE)

fsc=3.579 545 Mliz
fyy =20ec/455
fv =21,/525
The figure below b =63.555 ¢33 63 ss, d =16.683 335 455 § ms
2 =52.656% .2 ps, ¢ =4d X485’/525=15.412 224 19 ms
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Aspect Ratio a:c=4:3 pjanking Time

TERMINAL CONNECTIONS (TOP VIEW)

1 Pin Mark

i

Reset Pulse:-: éR Vsun . Substrate Voltage

Reset Drain Vecltage -- Vi CGND « Clock Unit Earth

Analog Unit Earth-:

—
-
.

B L LA EL FLFLEL LA

AGND PS Photoshield

—
.
.

Amplifier Bias ... AG ‘ AP Vertical Driving Pulse 3

Output «-- Vout AN -« Vertical Driving Pulse 2

Amplifier Drain Voltage- Vov ¢V, .+ vertical Driving Pulse 4

Horizontal Driving Pulse 1 ...

¢H, LAY Vertical Driving Pulse 1

Horizontal Driving Pulse 2.

¢H, ¢VLG - vertical End Gate

.
-

—
-
.

EEEEEEEEEE

Test Terminal- T, Ts Test Terminal

Test Terminal-:‘: T2 PW{1ll]-- P Well Voltage
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TERMINAL FUNCTIONS

No. | Symbols Terminal Functions
1 #R Gate driving pulse for neutralizing signal
. charges of charge detection capacitor
2 Veo ‘| power supply for reset gate
-3 AGND Earth terminal for output amplifier unit
4 AG Bias voltage of output amplifier
5 Vout Output
6 Vob Power supply for output amplifier
i ¢Hl Driving pulse for horizontal register
8 ¢H2 Driving pulse for horizontal register
9 Tl Test terminal
10 T2 Test terminal
11 PW P well bias voltage for element separation
12 T3 Test terminal
13 SVLG Gate transferring signals from vertical
registers to horizontal registers
14 gV Driving pulse for horizontal register, transfer
1 gate pulse (4PE) is overridden
15 ¢V4 Driving pulse for horizontal register
16 ¢V2 Driving pulse for horizontal register
17 &V Driving pulse for horizontal register, transfer
3 gate pulse (gPG) is overridden
18 PS Electrode for light protection
19 CGND Earth for driving unit
20 VSUB Substrate Bias voltage
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COLOR FILTER ARRANGEMENT

Horizontal
] 15.3 um'x 427 pixels
(1,492) . (427, 492)
HV H vV
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422 pixels

. | Ye
1st Fleldl:|c|mg|c|mg G | Mgl Mgt G I Mgl G Mgl G :|Zdl-" 15
Cyl Yel Gyl ¥e | Gyl Vel YeleIYQIC)'I\'eIC)'\I,\ nd tield
(1, 1) - (427, 1)
H v H Vv
Photoelectric
Conversion
Pixels

Compatible Color Temperature 4300 K
Recommended Infrared Cut Filter BOYA C-500 with thickness of 1 mm.
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REMARKS ON OUTPUT SI

At the saturation point of the output of the CCD sensors, an

D T=¥/-5S
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GNAL PROCESSING

irregularity in saturation level may appear in the images.

CCD

sensors shall be used with their peak clipped after Sample-and-
Hold processing by the MC-5573.

The clip point shall be fixed at 500 mV or shall be adjusted

individually.
. ;el
. uration Leve
1rregular1ty of Sat
p—— i
- Leem"
Output
500 MV} ——=—f————————— —
Illumination —»
uPD3520D MC-5573
~ Sample- Optical White Y-C
ccp —1 and- —  Black peak — AGC |~ Separa-
Sensor Hold Clamp Clip tion

— Luminance
Signal
— Color

Signal
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ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Items Symbols Ratings Unit
amplifier drain voltage Vop 0 to +18 \Y
Reset unit drain voltage Vep 0 to VOD v
Photoshield voltage VPS 0 to VOD v
Vertical end gate voltage Vivre | Vew t° VOD \
Amplifier gate voltage Vac 0 to 5.0 v
Substrate voltage VSUB 0 to +20 v
P well voltage VPw -8.3 to +0.5 v
Test terminal Tl voltage Vi 0 to VOD v
Test terminal T2 voltage Voo 0 to Vg, \'
Test terminal T3 voltage VT3 0 to VOD \
Horizontal transfer pulse voltage vﬁﬁ -0.3 to VOD \
Vertical transfe} pulse voltage Vév Vow t° Vop \Y
Reset pulse voltage VéR -0.3 to VOD v
Operationzl temperature TQQ; -10 tc 455 °c
Storage temperature Tstg ~-20 to +80 °c
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RECOMMENDED OPERATION TEMPERATURE (Ta=-10 to +45°C)

Items Symbols MIN. TYP. M2X. Unit

Infrared cut filter IRF C-500 with thickness of 1 mm

Operation temperature Topt 0 +25 +45 °c

Amplifier drain

voltage Vop 14.5 15.0 15.5 \

Reset unit drain

voltage VRrD Vop~0-2| Vop Vop M

Photoshield voltage VPS 1.00 1.25 1.50 \%

Amplifier gate voltage VAG 2.7 3,0 3.3 \Y

Upper limit of .

adjustable range of \% 18 20 v

substrate voltage UL(SUB)

Lower limit of

adjustable range of \Y 4.0 4.5 5.0 \Y

substrate voltage LL(SUB)

P well voltage VPw -8.2 deV 1.0 VLéV 0.7 v

Test terminal Tl .
. voltage : le 0 v

Test terminal T2

voltage Vo2 Vop~3-9 Vop Vop v

Test terminal T3 v 0 v

voltage T3

High level voltage of

vertical transfer VH'V 0 v

pulse P

Low level voltage of

vertical transfer v -7.5 -7.0 ~-6.8 v

LgV

pulse )

Transfer gate ON

voltage *1 VdTG 11.5 12.0 12.5 \

High level voltage of

horizontal transfer v 7.7 8.0 10.0 \Y

BZH

pulse

Low level voltage of

horizontal transfer VL¢H 0 0.7 \Y

pulse

High level voltage of .

Low level voltage of

reset pulse vL¢H 0 0.7 v

High level voltage of v o v

vertical end gate HZVLG

Low level voltage of v v v

vertical end gate LEVLG LgV

*1: Clock peak voltage to be added on the vertical transfer

clock.

- 10 -
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PHOTOELECTRIC CHARACTERISTICS
(Ta=25 c, ;nfrared cutting with HOYA C-500 of 1 mm thickness)

DE.

D TG y/ '.SS.

Lu2?525 0018043 & |

No . Items Symbols| Condition MIN, |TYP. |MAX.|Unit
Saturated output 20 .
1 voltage . Vsat |times light 500| 800 i
average standard Subject
2 joutput Vo luminance: 200 250 mv
82 nt
Cesos v/
*
3 |Sensitivity S 3 283 354 Lumen
Averaged output S )
Blooming 100
5 |suppression Varm times light 5 18 '
substrate voltage *4
1/10 pattern
6 |Smear SMR of vertical 0.10 )
direction
Note: *1, *4: In both cases, the light shall have an
intensity 20 or 100 times that of the intensity
when the output from the sensor is 250 mV.

*2: Fujinon CF25L (£=25 mm, F0.85) is used as the
lens with its exposure scale set at Fl.4. It
corresponds to 23 1lx on the surface of the
sensor. For obtaining the intensity of
illumination on the surface of subjects, the
following formula is used.

Luminance (nt) = Intensity of illumination (1x)
X Reflection Ratio (%)

*3: Sensitivity value is defined to the light volume
input to the nominal area so that is can be
compared with sensors of different image sizes
direct.

Sensitivity (V/lumen) =

Output (V)

Intensity on chip surface (1x) x Area of nominal area (mz)

- 11 -
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SURROUNDING KIT BLOCK DIAGRAM (NTSC)

r
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2SA1462 '
15.891 606 MHz pPD9311G '9S5C3735 n#PD3520D MC-5573
l i Horizontal
Quarts Horizontal i ! ccp
j1lati Clock Signall Driving S/H
Osciila ion Compensation Interface Sensor
! l '
uPB423G The units included by break
Compensation lines shall be installed on
Position one substrate since their
Memory separated installation tends
to generate noise.
#PN6146G
- 1
Vertical Driving
Interface
#1’1)9310D ‘
Vertical
Priving
"l clock
»{Synchronization————— - I
signal Signal
FProcessing
Phase _.._J
Comparator
_ | Comparison
VCXO0 Clock
(14.318 MHz) ~| Subcarrier =| Encoder
3.58 MUz

e~ - ——
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TIMING CHART

o~

Horizontal Transfer/Reset Timing

2
0.9 A
0.40~0.80 A A
L 0.1 A
§ns
45 ns MIN. MIN.
LN
098 '
10 ns MIN "
-0
0! B
45 ns MIN.
7% ns MAN.
80 na MAN.
LO.S ¢ ¢

MC-5573
fcy; input ;

———

\

Light Signals

Ringing shall be minimized at the &y,
and also shooting to negative voltage
shall be avoided.

- 13 -
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OUTPUT TIMING (ONE LINE)
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VERTICAL TRANSFER TIMING

Unit: us

wo _ —— 29200 ————~ |

$iLx $.610.1 !

o | 1

]
a's' ¢ B ¢ 'B ¢ '8

A:0.30£0.05 B:0.50£0.05 C:0.6020.05

- 17 -
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?HOTODIODE READING TIMING

98 DEIEHE?SES 0018090 5 r

1st Field Unit: us
—" 0.5 M i
17 Lines
HD 1 18 Lines
T
|
) I
-
|
— i
3 | I
l {
S | |
C | 1
t |
| l |
N : |
¥ L | 1
5.0%0.] l ‘ 5.020.1 |
Alp'a ! Aln' A !
—— 22205 0.5 H =

- 18
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2nd Field

fo———— 0.5 1I ——————-I
HD r_L 2€0 Lires l'—l
= | ’ [ LT
|
{
' [
= Ll —1J
ol |
’ L [ L
#c :\—‘—\" $.010.1 ! m $.010.1 !

A:0.520.05 B:0.620.05

11:63.6

- 19 -
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COLOR SIGNAL OUTPUT TIMING

1

(1) 1lst Field

HD l"l'l"ll"II”ll"H"Il”ll"ﬂ”ﬂ“ﬂ"ﬂ"I'l”ﬂ”l'
w= — U

Y e T A e M e S e N O
e [ L L L L LT

Color Output (l-r) Y-R B-Y Y-R H-Y Y-R B-Y Y-R B-Y Y-R B-Y Y-R

(2) 2nd Field

HD -l IIOJ-l 28l n ZBZﬂ 2B3ﬂ M n 255ﬂ 286 n 2in 289 n 290ﬂ Zin ”m 29m 2i|—

é1c

Ty
HG, ! l | 44[77 | | | [7 N [ | | L__J
s N TR O N N U N S

Color Output Y-R B-y Y-R B-Y Y-R D-Y Y-R B-Y Y-R U-Y Y-R H-Y

- 20 -
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REMARKS ON COLOR SIGNALS

In the above timing diagram, color output is expressed by Y-R
and B-Y instead of R-Y and B-Y.  The reason is that, if the
carrier clock phase for color demodulation is matched with the
scanning start of each line, the polarities of demodulated
output of the R-Y component and the B-Y component are different.

For avoiding such a discrepancy, the carrier clock phases for
color demodulation shall be reverséd at every other line.

If you use the uyPD9310G or the MPD9311G, CRST shall be placed at
every other line, as shown in the figure below.

VI)U R - Y,".B - Y
PD9311G
£ HC74
. . . —— Demodulation‘COIOI
Either DO1(20) or D02 (24; R |carrier bemodulation
shall be used. The phase CLK Q —
of the demodulation .
i?r?ier may vary by 90° D a Detector
etween the cases
depending on which are R coior
used. } Component
Y-C
uPD8310G
| Separation
CRST
470 Q
HGI;:E:}——var
AGC
uPD3520D MC-5573
Image Sample-
Sensor and
Hold
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BIAS CIRCUIT

The sequence for turning on the power supply
is SUB voltage (+5V is acceptable) - +15V =+

-BV.
“+20 V
Photodiode reading pulse (¢TG) level
€150 33
+15V Hn2v
200 AQ 25C948 (o)
< -— eV
;; 100 kQ
— -7V

Main Power Supply
+5V 220 A 9.1.40

> { Transfer Cloc
oO— > ’% _|_o.ol o }’1” e vertical Transfer Clock
15953 —_— A N

LML B

-8\

2 19 1 1 16 15 u 13 12 1" ?
-—{
L)
sun CGND s @) %) e o S Ts " 3
n
c
ol
) v
0
Lal
-t
¢ Vau  AGND AG Ve Ven S  dm T T 2
= (1]
] 2 3 1 3 6 7 ) 9 10 Y
/ g
! T
- 2.2 02 -
0.0l nF 30 L2 b=
0.01 st ' ©
1340 L ’ 0.61 ¥ 100 s f g
l : { :;zz Q - " 15V
3120 80 ) 3w
4] S 8 Qq
o 415V o R0 o
- e n
2 +15V +15V oot
& O N D
& = = A
@ TRY
H Image Output
(3 l I I I I
+9V ov
—j l—o v
ﬁ MW . .ndard Voltage: B8V

i B K32
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¢H' ¢D DRIVING INTERFACE AND MC-5573 CLOCK

nPNIANIG

Please pay enough attention to the connection
diagram, since enough consideration is not
given to clock noises etc. there.

+
4 uF
16V

+j0V
] = 1S mA TYI"

155220 |
(15953)

470 Q

i

3% pF

470 Q

|39 oF

25A1462
t25A1206)

29

DT -4/-SS
98 DE'E.'—IE?SES 0014095 Y4 r

{No load € mA)

CCD Sensor
1 1'1135201)

pr—

25C3735
(25C2001)

155220

(15953)

™
24NC04

155220 |

(159530 ‘A 2SA1462
29 pF 470 Q (25A1206)

220

35F 400 v

185220
(15953)

|3

7411C00

‘HI

25C373%
(25C2901)

155220
(1895 A&
39 oF 2SAIE2

(25A1206)
100 L2

25C3735
(25C2¢01)

155220
(15953)

MC-5573

36

£
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uPD3520D gy, $, TIMING '

Horizontal: 20 ns/div

(500 mV div)

Vertical: 5Vv/div
Horizontal: 20 ns/div

2]

dinliliaife)

- S-H

MC-5573 CLOCK TIMING

Horizontal: 20 ns/div

(500 m\' div)

- MC-5573
Clock
s Viding

- 24 -
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'S'V DRIVING INTERFACE

Middle Level Power Supply

o CCD Sensor
21°'3520D)
2#1°’D61460
.' TR
Low Level —l
Power Supply —[Eswa
(-7 V) ‘
o v o©O o, {20 }———{716 |oV:
'—’l 2 ""l "||“_-|.‘ 19 foeed 17 *VJ
—{3 Vi, TO, [ 18
I 4 |NC . NC 17 I
—E:TO' Vi E"—O High Level Power Supply
_ (4112 V)
45 vo—7_56 |V (GNI)‘E—Q
[ {ne NC |14
.- - PDE3IOG I |
— 8_|TL Th |13 }—
I 20 _.I 9 |I'G, l’Uzj 12 ll
3 SETHLCE Bl 1—_1|_l

LS-J CIE:']k l(-;-e-lnera [hl:]r
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) Luminance Spectrum Sensitivity
(IR Cut, C-500 of 1 mm in thickness is used)
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EXTERNAL DIMENSION DIAGRAM  UNIT: mm
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CHIP POSITION DIAGRAM UNIT:

mm
lo.o’! (Chip Center)
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Chip inclination @ +2°
Chip size 8.00 x 6.47
Image size 1/2 inch (6.4 x 4.8)
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SECTIONAL VIEW UNIT: mm
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Shield glass

Chip

Color separation filter
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Douser
Part Name Required Size Remarks
Glass 0.7i°‘°5 Refractire index 1.5
Filter O.Sto'l Refractire index 1.5
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