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NEC Electronics Inc. IMAGE SENSOR
PRELIMINARY INFORMATION
Description Pin Configuration
The uPD791 is a CCD (charge-coupled device) linear
image sensor that changes optical images to electrical neg 3 P GND
. i w2 23] G
signals. It has 4096 photo-elements, two lines of 2061- P =be:
bit CCD charge transfer registers, two output amplifi- era e 21Pne
ers, and two compensation signal amplifiers. ncls 201NC
e20]¢ 1w e2
The photo-elements have excellent response char- erd? o7 wBes
acteristics because of their PN junction construction. eni 8 170 op2
They are 7 by 5 ym separated by 2-um channel Vo Q¢ 16 D vVoo-
stoppers cs1[] 10 1sPcs:
) Vouri O 11 4 [JVourz
The CCD charge transfer registers have very high GND [ 12 13 voo
transfer efficiency, above 89.996 percent. 83-0031454
Features Pin Identification
O Excellent photo-electrical characteristics Pin Name *Function
D Single 12-voit power supply 1 NC No connection
O Compensation amplifier signal can reduce output 2 T Tast input
signal noise 3 Teat inout
D High resolution of 16 dots per mm across 25.6-cm L e
page 4 16 Transfer gate clock input
O Transfer efficiency above 99.996 percent 5 KC Ko connection
O 24-pin ceramic DIP 6.7 o2 &1 Replster clock input
) 8 @RI Reset gate clock 1 inpul
Appllcaﬂons 9 Vo Reset part power supply input
Facsimile 10 €S, Compensation signa! 1 sutput
OCR (optical character reader) 13| Vouni Qutput 1 (bit 1,3, 5...}
Instrumentation 12 GND ground
. . 13 v Gutput amplifier power supply input
Ordering Information 0 utput amptifler powsr $upPy TP
14 Vout2 Output 2 (bit 2, 4, 6..)
Part o:,;:::f 15 €S Compensation signal 2 eutput
Number Package Temperature 16 Vog Butput pate blas input
pPD791D 24-pin ceramic BIP —2510 +55°C 17 on2 Reset gate clock 2 input
18,18 o1 02 Register clock Input
2021 NC No cennection
22 62 Test input
2 6 Test input
24 eND Sround

*All NC pins should be connected to ground.
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Electrical Characteristics

Ta=+25°C; source of light, 2856 K tungsten lamp; exposure period =5.0 ms; g1, fe2,

and VRp = 12.0 Vi Vog = 3.2 Vi Vgy and Vgz = 0 V.

and fgr =1MHZ; external load resistance =2 kQ; Vop

Limits Test
Parameter Symbol Min Typ Max Unit Ceonditions
Saturation Output Voltage Vsat 300 400 mv
Saturation Exposure SE 0.22 Ixes
Photo-Response Nonunliormity PRNU +5 +18 % Vout = 200 mV; infrared cut filter, Corning 1-76
Average Dark Signa! ADS 2 10 my No exposure
Dark Signal Nonuniformity DSNU 10 20 mv No exposure
Working Power Consumption Pp 10 150 230 nw Current of pins 9 and 13 x supply veHage
Speciral Response Range Limits SR 63 1.1 pm
Sensitivity ] 1300 1800 3000 mV/Ixes
Dffset Voltage Vio 4 6 8 v 0% favel of Vgyy In timing waveforms
Output Delay Time ip 80 120 ns 8se timing waveforms.
3:}[{]&;;n08 between Voyt1 and dVout +10 % Vour: = 200 mV
Reference Characteristics Recommended Operating Conditions
tmits Ta=—2510+55°C
Parameter Min Typ Max Unit Limits
Input Capaciiance 8t ¢y or ¢ (pins 6,7.18.18) 400 800 1200 of Parameter Symbol Min Typ Max Unit
Input Capacitance at o (pins 8, 17) 5 10 15 pF Output Amplifier Supply Voltage Vgp 114 120 126 V
input Capacitance at ¢1g (pin 4} 50 100 150 pF Reset Part Supply Voitage Vap 14 120 126 V
Output Impedance st Vgy or CS (pins 10,11, 14, 0 20 ko Output Bate Bias Valtage Vos 21 32 31 W
15) with 2-k0) external {oad resistor Test Terminal 6; Veltage Vg1 0 v
Test Terminal 6 Veilage Vg2 (1] v
Absolute Maximum Ratings Test Terminat 10 Voltage Vip 0 120 15 V
Ta= 2 OC' - Tes! Terminal ¢ Voltage Voln 0 v
:::Zr‘P::psI::prI: :‘:‘:’"a"g:":;:ze- = :g: ::: ::z: High Level of Register Clock Signal  Vgigon 80 120 125 V
Output Gate Valtage, Vg 3310218V Low Level of Register Clock Signal ~ Vg1e20 —03 0 05 V
Regiter Ciock Signal Voltage, Vg1 g2 ORI TIBY e il Trander e Vot 00 120 125 V
Transter Gate Clock Signal Voltage. Vg ~03t0 +18V Lew Level of Transfer Gate v 03 0 05 v
Rese! Gate Clock Signal Volfage, Vgp —03t0+18V Clock Signal oT6L L -
Operating Temperature, Tgpy —25t0 +55°C
Storage Temperature, Ts::: —40 10 +100°C g:g:kl-;mﬂ puss Eae Ven 80 120 125
Comment: Stress above those listed under “Absolute Maximum Low Level of Reset Bate VanL -03 0 05 V
Ratings"” may cause permanent damage to the device. This is a stress Clock ignal
rating on|y. gnd functional ogergtion o.f the device.at these or any Register Clock Signal Frequency i 1 35 MHz
other conditions above those indicated in the operational sections of {see Note) #lo2
::iisnspecitit':a'tion is not implied. Fxposure to absolqte ma.xirpgm Reset Bate Clock Signal
g conditions for extended periods may affect device reliability. Frequency (sss Note] feR 1 85 MHz

Note: At tower frequencies, tp of output signal is >100 ns. (See

Timing Waveforms.)
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Timing Waveforms
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Definitions of Electrical Parameters

Saturation Output Voltage [Vsat). An output signal
level above which the PRNU (photo-response non-
uniformity) is =10% or the response is nonlinear.

Saturation Exposure [SE]. Product of illuminance (Ix)
and exposure period (s) in which the output is
saturated.

Photo-Response Nonuniformity [PRNU]. Percentage
of peak output level and bottom output level against
average output level of all valid photo-elements in
static and uniform light.

PRNU (%) =(W_A>_<_‘:i'\wi— 1) x 100
1y
n
=1

where
n = number of valid photo-elements
V; = output voltage of each photo element

Vuin

-

)
Tima
=<

Viax

83-003152A

Average Dark Signal [ADS]. Average output leve! of
valid photo-elements with no exposure.

n
ADS (mV) =13,
ni

Dark Signal Nonuniformity [DSNU]. Peak output level
with no exposure.

OSNU

83-003153A

Working Power Consumption [Pw]. Product of supply
voltage and current when supply voltage is 12.0 V.

Spectral Response Range Limits [SR]. Short side and
long side limits of response spectral range having
sensitivity above 5 percent of sensitivity of most
sensitive wavelength.

100%

Ouiput Voltage

8%

83-003154A

Sensitivity [S]. Quotient of the output level divided by
exposure (Ixes).

Offset VAollage [Vos]. Outputterminal potential with no
exposure.
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Example of Driving Circuit

(Sheet 1 0f 2)
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Example of Driving Circuit (Cont.)
(Sheet 2 0f 2)
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Note:
1. Supply voltage for clock g
2. it ringing is preseni on the ¢ f ry cting 8 resistor and capaclior in series
between pin 8 (#r1) and grounnd and between pin 17 ($R2) and ground as damping circuits.
Approximate vaiues are 68 2 and 330 pF.
83-002160C
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Operating Characteristics

Ta=25°C
Signai Output Dark Signal
800 1
N ) /
/
g / 2
< 300 (-4
© 3
- >
% 20 . 3 )
3 § 1
4
|
/ !
100 < = :
g | :
o & 0.1 . &
0 0.1 0.2 . 0.3 0 10 20 30 40 50
Exposure (Ixes) Amblent Tempersture Ta (°C)
Relative Spectrum Response MTF
1.0 100

0.9 ’/_\ White fiuorescen! lamp

oe // \ - \ Lens: f = 38 mm F4.S

07 N\

0.6 / \ “ \‘
N

S ¢
S

Aelative Response
o
L
|
MTF (%)
3

/

o
~

\& g
0 3 ° 8
04 0.6 0.8 1.0 1.2 0 2 4 6 L} 10 12 “ 16
Wavelength pm) Spatial Frequency (dots/mm)




