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Applications and Features by CCD Type Number

Type Number Main Applications Features
Monochrome ® High sensitivity in near infrared region
@ High resolution with 420 TV horizontal scan
LC9911 .
lines
®EIA TV system
Monitor cameras
Infr eras s . .
ared cam o High sensitivity in near infrared region
® High resolution with 420 TV horizontal scan
LC9913 .
lines
®CCIR TV system
®High sensititivity
e® High resolution with 560 TV horizontal scan
LC9915G lines
Monitor cameras @ High output with saturation output of 500mV
Image input cameras for image signal ®EIA TV system
pracessors . o
. ) o High sensitivity
Special cameras for medical use @ High resolution with 560 TV horizontal scan
LC9917G lines
®High output with saturation output of 500mv
®CCIR TV system ’
Cameras for car use ®1/3 inch optical size
Bar code readers @ High sensitivity in near infrared region
LC9931B . .
Gastrocameras @ Horizontal scan lines: 280 TV lines
®EIA TV system
Door vision cameras ®1/6 inch optical size
Videophones @ High sensitivity in near infrared region
LC9943 . . .
Toys @ Horizontal scan lines: 120 TV lines
elLow cost
Color o High sensitivity
e Horizontal scan lines: 330 TV lines
LC9965
ONTSC TV system
o High output with saturation output of 700mV
8-millimeter VTRs
e High sensitivity
e Horizontal scan lines: 330 TV lines
LC9967
®PAL TV system
® High output with saturation output of 700mV
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j Characteristics

® Color Frame Transfer CCD

The pickup and storage sections of this second generation image sensor are separated to
give both high sensitivity and high resolution. Color stripe filters allow easy configuration
of a high-perfomance color camera system.

m Sensor Characteristics (LC9965)

Parameter Symbol Min Typ Max Unit Remarks
200 mV Ye signal
Sensitivity s*i 100 mvV G signal
160 mV Cy signal
e | 2
Saturation voltage Vsat 700 mV
. Smear SM 0.08 % f rTan':Hszhift frequency
7 characteristics 7 1

1 With CCV 51F (illuminance 1550NT, color temperature 5100°K) pattern box, lens aperture F8 and infrared filter.

m Spectral Sensitivity Characteristics (LC9965)
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Characteristics

® Monochrome Frame Transfer CCD

= Enlargement of Sensor Array = External View

The pickup and storage sections of this second generation image sensor are separated to
give excellent high sensitivity and high resolution with low smear in both the visible and
infrared spectral regions.

= Sensor Characteristics (LC9911)

Parameter Symbol Min Typ Max Unit Remarks
Sensitivity g *2 100 mvV
™ 1
Saturation voltage Vsat 400 mV
Smear SM 0.08 %
y characteristics Y 1
¥2 With CCV 31F (illuminance 1320NT, color tempetature 3100°K) pattern box, lens aperture F11. .

m Spectral Sensitivity Characteristics (LC9911)

100

A: No infrared filter
80 B : With C500 infrared filter
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[LC9965] [LC9967]
[LC9915G] [LC9917G]
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m Pin Description
(LC9965,9967,9915G, 9917G)

Pin Number |

Description

Substrate

Overflow drain

Sensor array clock

Sensor array clock

Reset gate

Positive power supply

Output data

Load gate

Output driver source

CCD output gate

Horizontal clock

Horizontal clock

Test pin

Test pin

Storage array clock

Storage array clock

Storage array clock

Storage array clock

Sensor array clock

Sensor array clock
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External Dimensions and Pinouts
[LC9943]
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m Pin Description
Pin Number Description
1 Substrate
2 Qverflow drain
3 Sensor array clock
4 Sensor array clock
5 CCD output gate
6 Output driver source
7 Load gate
8 OQutput data
9 Output driver drain
10 Protector GND
1 Horizontal clock
12 Horizontal clock
13 Storage array clock
14 Storage array clock
15 Storage array clock
16 Storage array clock
17 Sensor array clock
18 Sensor array clock

Unit: mm

10.40
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External Dimensions and Pinouts
[LC9911] [LC9913] [LC9931B]
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= Pin Description m Pin Description
(LC9911,9913) (LC9931B)
‘ Pin Number Description Pin Number Description
1 | Substrate 1 Substrate
2 ’~ Overflow drain 2 Overflow drain
3 Sensor array clock 3 Sensor array clock
4 Sensor array clock 4 Sensor array clock
5 Storage array clock
5 Reset gate
6 Storage array clock —
7 Storage aray clock 6 Positive power supply
8 Storage array clock 7 Output data .
9 Reset gate 8 Load gate
10 Positive power supply 9 Output driver drain
" Qutput data 10 CCD output gate
12 Load gate 11 Horizontal clock
13 Output driver source 12 Horizontal clock
14 CCD output gate 13 Test pin
15 Horizontal clock 14 Test i
est pin
16 Horizontal clock = i
17 Test pin : Storage array clock
18 Test pin 16 Storage array clock
19 Storage array clock 17 Storage array clock
20 Storage array clock 18 Storage array clock
21 Storage array clock 19 Sensor array clock
22 Storage array clock 20 Sensor array clock
23 Sensor array clock ‘
24 Sensor array clock
25 Sensor array clock
26 Sensor array clock
27 Sensor array clock
28 Sensor array clock




SANYO SEMICONDUCTOR CORP LIE D WM 799707k 0012584 156 EETSAJ

Camera Block Diagram
Color Camera [LC9965, 9967]

Video out

-0

_. o
'j Auto iris
Monochrome Camera [LC9915G, 9917G]

CCD
Video out
[ . AA,,,__O
e R, 77_0
Auto iris
[LC9943]
YCCD
1 Video out
L e a —0
- ;.;___O
Auto iris
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Device Families

= Color Image Sensors

LC9965 2/3 11.5 X13.5 800 x 490 340TV NTSC 20S-DIC
LC9967 2/3 10.8 X10.4 800 X 550 340TV PAL 20S-DIC
= Monochrome Image Sensrs

e | RS | | e | SRR | e | oo
LC9911 2/3 16.0 X13.3 574 X 485 420TV EIA 28R-DIC
LC9913 2/3 150 X11.0 600 X 590 420TV CCIR 28R-DIC
LC9815G 2/3 11.56 X13.5 800 X490 560TV EIA 20S-DIC
LC9917G 2/3 11.5X11.0 800 < 582 560TV CCIR 20S-DIC
LC9931 1/3 12.7 X7.0 400 X 504 280TV EIA 20S-DIC \’
LC9943 1/6 15.0 X15.0 180 X130 — — 18H-DIC

CCD System Combinations
Moneee ™ | Brver | MBiver: | Timing | Sampling | AGC/iis | p oS | Gepiicior

LCg911 LB890OM LB8902M LC9901 CX10045 CX10046 CX10047 CX7930A

LC9913 LBéQOOM LB8902M LC8903 #1 ¥ LA7261M %2

LC9915G LB890OM LB8902M LC9903 #1 %1 LA7261M 2

LC9917G LLB8SOOM LB8902M LC9903 ¥ ¥ LA7261M 2

LC99831B LB8300OM LB8902M LC9902 1 #1 LA7261M X2

LC9943 LB8904M LC9904A #1 g LA7261M 2 '

#¥1 Contained in LA7261M
# 2 Contained in timing IC.

Color CCD Vg:it‘i,‘;?l Hosir‘?‘c,):rtal Timing Sampling AGC/lris Prgi:ggse::ing Encoder
LC9965 LB8901M LB8902M LC9903 LA7264M %3 LA7263M LA7266M
LC9967 LLB8901M LB8302M LC9903 LA7264M 3 LA7263M LA7266M

3 Contained in LA7263M

for designing equipment to be mass-produced.

The application circuit diagrams and circuit constants herein are included as an example and provide no guarantee

The information herein is believed to be accurate and reliable. However, no responsibility is assumed by SANYO for
its use; nor for any infringements of patents or other rights of third parties which may result from its use.
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Peripheral Devices

Applicable
NIryr‘::er Name Type Function Package
Number
LC9901 CCD timing IC LC9911 Generates drive and timing pulses for CCDs. QP64
LC9913
LC9902 CCD timing IC LC9931B | Generates drive and timing putses for CCDs and signal QP64
processing pulses.
Sync generator on chip.
Capable of external sync, using the built-in phase
comparator.
LC9903 CCD timing IC LC9915G | Generates drive and timing puises for CCDs and signal QIP64
LCO9917G | processing puises.
LC9965 Sync generator on chip.
LCO967 Capable of external sync, using the built-in phase
comparator.
Features electronic shutter and long-term exposure
modes, non-interlacing capability.
LCS904A CCD timing I1C LC9943 Generates drive and timing pulses for CCDs. QP64
Sync generator on chip.
Capable of external sync (V reset, H reset).
Features electronic shutter.
LB8300M CCD vertical All Type | Vertical eight-block driver, two of which are capable of MFP24
driver Nos. providing drive on the three-value level.
LB8901M CCD vertical All Type | Vertical eight-block driver, two of which are capable of MFP24S
driver Nos. providing drive on the three-value level.
LB38902M CCD horizontal All Type | Horizontal three-block driver. MFP16FS
driver Nos.
LB8904M CCD vertical/ LC9943 Vertical eight-block/horizontal two-block driver, one of MFP30S
horizontal driver which is capable of providing drive on the three-value
level.
LA7261M B/W signal All B/W | Correlation double sampling, AGC, y-compensation, white | QIP48
processor IC CCDs clip, aperture compensation, 752 driver, 1H select switch.
LA7263M Color signal Color NTSC/PAL use, clamping, blanking, AGC, color separation | QIP48
processor IC CCDs sampling, Ywn matrix, 4-channel processing (Yn, R, G, B)
with y-compensation, WC, and pedestal setting, etc.
LA7264M Sampling IC Color Correlation double sampling. MFP14
CCDs
LA7266M Color encoder IC Color NTSC/PAL use, color difference matrix, chroma modulati- QiP44
CCDs on, fader, low illuminance suppression, aperture compensa-
tion, 758 driver.
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