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DATA SHEET

NEC / MOS INTEGRATED CIRCUIT

cc DA st Nt uPD3797

5300 PIXELS x 3 COLOR CCD LINEAR IMAGE SENSOR

The uPD3797 Is a color CCD (Charge Coupled Device) linear image sensor which changes optical images to
electrical signel and has the function of color separation.

The uPD3797 has 3 rows of 5300 pixels, and each row has a single-sided readout type of charge transfer register.
And It has reset feed-through fevel clamp clrcuits, sample and hold circults and voltage amplifiers. Therefore, It is
suitable for 600 dpl/A4 color image scanners, color facsimiles and so on.

FEATURES

+ Valid photocell : 5300 pixels x 3
+ Photocell's pitch : 7 um
+ Line spacing  : 28 um (4 lines) Red line-Green line, Green line-Blue line
» Color fiiter : Primary colors (red, green and blue), pigment fitter (with light resistance 107 Ix-hour)
* Resolution : 24 doVmm A4 (210 x 287 mm) size (shorter side)
600 dpi US letier (8.5" x 117) size (shorter side)
» Drive clock level : CMOS output under 5 V operation
+ Data rate 1 5 MHz MAX.
« Power supply : +#12V
« On-chip circuits : Reset feed-through level clamp circuits
Sample and hold circuits
Voltage amplifiers

ORDERING INFORMATION
Part Number Package
uPD3797D CCD linear image sensor 22-pin ceramic DIP (CERDIP) (400 mil)
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NEC uPD3797
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NEC

uPD3797

PIN CONFIGURATION (Top View)

CCD linear image sensor 22-pin ceramic DIP (CERDIP) (400 mil)

\J
Outpuyt signal 3 (Red) Vour3 1 22 Va2  Output signal 2 (Green)
Ground GND 2 21 Vouri  Output signal 1 (Blue)
- | - - 7
Resetgatecdock ¢RB | 3 20 | Voo Output drain voltage
Reset leed-through level  4c18 | 4 i
damp clock 19 NC No connettion
Sample and hold clock  ¢SHB 5 18 NC No connection
No connection NC | 6 B g ° 7] NC No connection
|5 | &
No connection NC 7 16 NC No connection
Shitt register clock 2 92 8 15 02 Shift register dock 2
Shitt register clock 1 o1 9 14 o1 Shift register dock $
Transfer gate clock 3  ¢TG3 10 13 ¢TG1  Transfer gate clock 1
(for Red) g g g (for Blue)
Ground GND 11 12 oTG2 Transfer gate clock 2
(for Green;
PHOTOCELL STRUCTURE DIAGRAM PHOTOCELL ARRAY STRUCTURE DIAGRAM
(LIne spacing)

7

7 Aluminum
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NEC ___uPD3797

ABSOLUTE MAXIMUM RATINGS (Ta = +25 °C)

Parameter Symbol Ratings Unit
Output drain voltage Voo ~0.310 +15 v
Shift register clock voltage Vo, Va2 -031tc +15 \
Reset gats clock voltage Vere ~031tc +15 v
Sample and hold clock voltage Vs ~0310 +15 v
Resoet feed-through level clamp clock voitage: Vs - -0.3 to +15 \Y
Transter gate clock voltage V101 to Vercs T 0310415 \
Operating ambient temperature Ta -25 to +60 *C
Storage temperature Tug —40t0 +100 C

Caution Exposure o ABSOLUTE MAXIMUM RATINGS for extended periods may affect device rellabllity;
exceeding the ratngs could cause penmanent damage. The parameters apply independently.

RECOMMENDED OPERATING CONDITIONS (Ta = 425 °C)

Parameter Symbol MIN. TYP. MAX. Unit
Output drain voitage Voo 1.4 12.0 12.86 v
Shitt register clock high leve! Vv, Vau 4.5 5.0 5.5 v
Shift register clock low leve! Vo, Vau -03 0 +0.5 Y
Reset gate clock high leve! Verow 4.5 5.0 5.5 v
Reset gate clock low level VoL -03 0 +0.5 v
Sample and hold clock high leve! Vesuan 4.5 5.0 5.5 v
Sample and hold clock low level Vs-a 03 o +0.5 v
Reset teed-through level clamp dock high level | Vecisk 4.5 5.0 5.5 v
Reset faed-through level clamp clock law level | Vel -03 ] +0.5 v
Transfer gate clock high leve! Viyran 1o Vross 4.5 varNote |y, Nate v
Transfer gate dlock low level Voerait to Veroa -0.3 0 +0.5 Y
Data rate fems - 1.0 5.0 MHz

Note When Transfer gate clock high level (Verar to Vyraan) is higher than Shift register clock high level (Vein),
Image lag can increase.
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NEC uPD3787

ELECTRICAL CHARACTERISTICS

(TA = +25 °C, Voo = 12 V, data rate (fss) = 1 MHz, storage time = 5.5 ms, )
fight source: 3200 K halogen lamp +C-5008 (infrared cuit filter, t = 1mm), input signal clock = 5 Vpop
Parameter Symbol Test Conditions MIN. TYP. MAX, Unit
Saturation voltage Vin 20 3.0 - v
Saturation expasure Red SER 0.268 ix-s
Green | SEG 0.294 Ixes
Blue SEB 0.492 Ixes
Photo response non-uniformity PRNU Vour= 1.0V 6 20 %
Average dark gignal ADS Light shielding 02 4.0 mv
Dark signal non-uniformity DSNU Light shielding 2.0 40 mv
Power consumption Pw 400 700 mW
Output impedance 2o 0.5 1 kQ
Response Red R 7.8 1.2 14.6 Viixes
Green Rs 74 102 13.3 Viix-¢
Blue Re 4.2 6.1 8.0 V/ix-3
Image lag IL Vost= 1.0V 3.6 10.0 %
Ofiset levet Notat Vos 4.0 5.5 7.0 v
Output fall delay time Note2 4 Vout = 1.0V 40 ns
Total transfer efficiency TTE Vour = 1.0V, 7] 98 %
data rate « § MH2
Response peak Red 630 nm
Green . 540 nm
Blue 460 nm
Dynamic range DR1 Via /DSNU 1500 times
DR2 Ve /0 3000 times
Reset feed-through noise Notw! RFTN Light shielding. -1000 -300 +500 my
: Non-sample and
hold mode
Random noise <] Light shieiding - 1.0 - my
Notes 1. Refer io TIMING CHART 2,
2 When the fall time of ¢1 (t1} is the TYP, value {referto TIMING CHART 2).
o7
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NEC uPD3797
INPUT PIN CAPACITANCE (Ta = +25 °C, Voo = 12 V)

Parameter Symbol | Pin name| PinNo. | MIN. TYP. | MAX, Unit
Shift register clock pin capacitance 1 Co 91 9 400 pF
_ 14 400 pF
Shift tegister clock pin capacitance 2 Ce o 8 400 pF
18 400 pF
Resat gate clock pin capacitance Cen ¢RB 3 16 pF
Sample and hold clock pin capacitance Cene ¢SHB 5 15 pF
Reset feed-through leve! clamp clock pin capacitance |Cecs ¢CLB 4 15 pF
Transfer gate clock pin capacitance Csc #TG1 13 100 pF
#TG2 12 100 pF
¢TG3 10 100 pF

Remark Pins 9 and 14 (¢1), 8 and 15 (¢2) are each connected inside of the device.

SAMPLE AND HOLD FUNCTION

¢SHB Output type

Pulse Sample and hold type

OC low levei Non-sample and hold type

DC high level Prohibited
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TIMING CHART 2 (for each color)
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NEC _uPD3797

¢TG1 to ¢TG3, ¢1, ¢2 TIMING CHART

90% -
¢TG1100TG3
10 % -

22 23

Symbol MIN. TYP. | MAX. Unit

H,2 0 25 ns
t3 30 60 ns
t4 60 250 ns
t5 60 | 200 ns
16, 17 0 25 ns
18 40 100 ns
19, 110 0 25 ns
t11 10 50 ns
112 0 5 ns
13 40 150 ns
114, 115 0 25 ns
116 0 30 ns
17, 118 0 10 - ns
119, 120 0 50 T ns
73] 3000 | 10000 ns
22, 23 800 | 1000 ns
¢1, ¢2 cross points
$2
—
4V ormore - 0.5V or more
$1 -t ‘

Remark Adjust cross points of ¢1 and ¢2 with input resistance of each pin.
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NEC 4PD3787

DEFINITIONS OF CHARACTERISTIC ITEMS

1. Saturation voltage: Vsu
Output signal voltage at which the response linearity Is lost.

2. Saturation exposure: SE .
Product of intensity of illumination (Ix) and storage time (s) when saturation of output voltage occurs.

3. Photo responss non-uniformity: PRNU
The output signal non-uniformity of all the valid pixels when the photosensitive surface is applied with the light
of uniform Hilumination. This Is calculated by the following formula.

PRNU (%)._%‘_ x 100

Ax ; maximum of |x-X |

5300
Xx

x= 1
~ 5300
x, : Output voltage of valid pixel number j
VOUT et == om0 om e e ot s e e o n e
Register Dark X
DC level Ax 3 R
‘W

4. Average dark signal: ADS
Average oulput signal voltage of all the valid pixels at light shielding. This is calculated by the following formula.

5300
X
}- 1
5300
di : Dark signal of valid pixel number |

5. Dark signal non-uniformity: DSNU
Absolute maximum of the differance between ADS and voltage of the highest or lowest output pixel of all the valid
pixels at light shielding. This is caleulated by the following formula.
DSNU (mV) : maximum of {dj - ADS |j« 11035300
di : Dark signal of valid pixe! number |

VOU" ———————————————————————————

Register Dark ~— AA v' St

DC level

ADS

i~

J\— DSNU

10
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NEC uPD3797

P ——————

8. Output impedance: Zo
Impedance of the output pins viewed from outside.

7. Response: R
Output voltage divided by exposure (Ix-s).
Note that the response varies with a light source (spectral characteristic).

8. Image Lag: IL
The rate between the last output voliage and the next one after read out the data of a line.

e

911G __rL ﬂ . rl
Light | ON OFF

Vour
Wi

Vi
IL (%) = Vour x100

9. Random noise: o
Random noise o is defined as the standard deviation of a valid pixel output signa! with 100 times (=100 lines}

data sampling at dark (light shielding).

Vies ine 100

This is measured by the DC level sampling of only the signal level, nat by CDS (Correlated Double Sampling).
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NEC 4PD3797

APPLICATION CIRCUIT EXAMPLE
+5V +12V

10Q T
2'2'A%
- o
o
T™
uPO3797 | 0.14F 47 yF2SV
! Voutd J Vour2 2 %—O
2 21
| aND Vort 18110
—_— 3 20
oRB8 O—— - ¢RB Voo
— E : 4 19
4CLB sCLB NC pdd
eSHB 3 ¢ SHB Ne 2
[ o
: H l [4-
: -] 17
L N NG & &
i 7 16 0.1 uF 10uFNBV
NC NC SRRRL
' 4.7Q 8 15 :
20 ; >0—’V‘/‘ ” 9”22
w70 | 14
>o—~v¢ o1 o
: 13
¢TG3 oTG1
12
GND »1G2

Remarks 1. When intemnal sample and hold circult of the uPD3797 is not necessary, connect pin 5 (¢SHB) to
GND.
2. The inverters shown in the above application circuit example are the 74HC04.

B1 to B3 EQUIVALENT CIRGUIT
12v

CCD

Vour 280945

13
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uPD3797

PACKAGE DRAWING

CCD LINEAR IMAGE SENSOR 22 PIN CERAMIC DIP(CERDIP)(400mil)

(Unit : mm)
1bit
5.0+0.3
I _r [ .. .U ... ...
0 lm
N
: o
o
e =1r {3 |2
- |

lauuuu?-ﬂ'_ﬂ—n

42.2+025

48.820.5

2.58+0.3

4.33t+0.5

(5.27)
4.68£0.5

0.4610.06

254

Name Dimensions Refractive index

Glasscap | 47.5x9.25x0.7 1.5

22D-1CCD-PKG9
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uPD3797

SUNSTAR

NEC.

RECOMMENDED SOLDERING CONDITIONS

When soldering this product, it is highly recommended to observe the conditions as shown below.
If ather soldering processes are used, or if the soldering is performed under different conditions, please make sure

to consult with our sales offices.
For more details, refer to our document “Semiconductor Device Mounting Technology Manuatl“(C10535E).

Type of Through-hole Device

uPD3797D: CCD linear image sensor 22-pin ceramic DIP (cERDIP)/ ,({00 mil)

Process Conditions
Partial heating method Pin temperature: 260 °C or below,
Heat Time: 10 seconds or less (per pin)
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NEC uPD3797

NOTES FOR CMOS DEVICES

(® PRECAUTION AGAINST ESD FOR SEMICONDUCTORS

Note: Strong electric field, when exposed to a MOS device, can cause destruction of
the gate oxide and ultimately degrade the device operation. Steps must be
taken to stop generation of statlic electricity as much as possible, and quickly
dissipate it once, when it has occurred. Environmental control must be
adequate. When it Is dry, humidifier shouid be used. It is recommended to
avold using Insulators that easlly bulld static electricity. Semiconductor
devices must be stored and transported in an antl-static container, statlc
shielding bag or conductive material. All test and measurement tools Including
work bench and floor should be grounded. The operator should be grounded
using wrist strap. Semiconductor devices must not be touched with bare
hands. Simllar precautions nesd to be taken for PW boards with semiconductor

devices on it.
@ HANDLING OF UNUSED INPUT PINS FOR CMOS

Note: No connection for CMOS device inputs can be cause of malfunction. If no
connection Is provided to the Input pins, it Is possible that an internal input
level may be generated due to noise, etc., hence causing malfunction. CMOS
device behave differently than Blpolar or NMOS devices. Inputlevels of CMOS
devices mustbe fixed high oriow by using a pull-up or puli-down circuitry. Each
unused pin should be connected to Voo or GND with a resistor, It itis considered
to have a possibllity of being an output pin. All handling related to the unused
pins must be judged device by device and related specifications governing the
devices.

(® STATUS BEFORE INITIALIZATION OF MOS DEVICES

Note: Power-on does not necessarily define Initial status of MOS device. Production
process of MOS does not define the Initial operation status of the device.
Immediately after the power source is turned ON, the devices with resetfunction
have not yet been Initlallzed. Hence, power-on does not guarantee out-pin
levels, I/O settings-Or contents of registers. Device Is not Initialized untll the
reset signal Is recelved. Reset operation must be executed immediately after
power-on for devices having reset function.

19
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NEC LPD3797

[MEMO]

The application circuits and their parameters are for reference only and are not intended for use in actual design-ins.

No part of this document may be copied or reproduced in any form or by any means without the prior written
consent of NEC Corporation. NEC Corporation assumes no responsibliity for any errors which may appear in
this document.

NEC Corporation does not assume any liability for infringement of patents, copyrights or other intellectual property
rights of third parties by or arising from use of a device described herein or any other liability arising from use
of such device. No license, either express, implied or otherwise, Is granted under any patents, copyrights or other
intellectual property rights of NEC Corporation or others.

While NEC Corporation has been making continuous effort to enhance the reliability of its semiconductor devices,
the possibility of defects cannot be eliminated entirely. To minimize risks of damage or injury to persons or
property arising from a defect in an NEC semiconductor device, customers must incorporate sufficient safety
measures in its design, such as redundancy, fire-containment, and anti-failure features.

NEC devices are classified Into the following three quality grades:

"Standard", “Special", and "Specific". The Specific quality grade applies only to devices developed based on a
customer designated "quality assurance program"® for aspecig  application. The recommended applications of
a device depend on its quality grade, as indicated below. Customers must check the quality grade of each device
before using it in a particular application.

Standard: Computers, office equipment, communications equipment, test and measurement equipment,
audio and visual equipment, home electronic appliances, machine tools, personai electronic
equipment and industrial robots

Special: Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster
systems, antl-crime systems, safety equipment and medical equipment (not specifically designed
for life support)

Specific: Aircrafts, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems or medical equipment for life suppon, elc.

The quality grade of NEC devices is "Standard” unless otherwise specified in NEC's Data Sheets or Data Books.
If customers intend to use NEC devices for applications other than those specified for Standard quality grade, -
they should contact an NEC sales representative in advance.

Anti-radioactive design is not implemented in this product.
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