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NEC PDT92
. 2048-BIT CCD
NEC Electronics Inc. IMAGE SENSOR
PRELIMINARY INFORMATION
Description Pin Configuration
The yPD799 is a CCD (charge-coin|ed device) linear
image sensor that changes optical images to electrical v'“’E ; ~ : 3::“’
signals. It has 2048 photo-elements, two lines of 1037- pog= 2 B voo
bit CCD charge transfer registers, an output amplifier, voo [ 4 21 Pvour
and a compensation signal amplifier. NcDls 20 NG
Ncls 19 PINC
The photo-elements have excellent response char- ead? PO whe:
acteristics because of their PN junction construction. ei1]s 7 Dot
They are 14 by 9 um separated by 5-um channel NCC3e 16 pere
stoppers. G2 [ 10 15 Deow
Gign upio
The CCD charge transfer registers have very high GNo [ 12 BpNe
transfer efficiency, above 99.996 percent. 830032754
Features Pin Identification
D Excellent photo-electrical characteristics Pin Name *Function
D Single 12-volt power supply 1 NC No connection
D Compensation amplifier signal can reduce output 2 Vao Resel part power supply input
signal noise 3 Fesel gat m
O High resolution of 16 dots per mm across 25.6-cm oR esel gate clock Inpul
page 4 Vog Output gate bias input
D Transfer efficiency above 99.996 percent 5.6 NC No connection
O 24-pin ceramic DIP 1.8 2. 9 Register clock input
. . 8 NC No connection
Applications 10 62 Tes! tnput
Facsimile 1 ] Test input
OCR (optical character reader) 12 6ND Bround
instrumentation 13 NC No connection
s . 14
Ordering information 0 Test inpul
15 iR Tast input
Part 0.",:?,2:,9 16 16 Transfer gate clock input
Number Package Temperature 17.18 1. &2 Register clock input
pPD799D 24-pin ceramic DIP ~2510 +55°C 18,20 NG No connection
21 Vour Output
22 Voo Output amplifier power supply inpul
23 €s Compensation signat sutput
24 GND Ground

*All NC pins should be connected to ground.
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Block Diagram
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Photo-Element Construction
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Electrical Characteristics

T, =+25°C; source of light, 2856 K tungsten lamp; exposure period = 5.0 ms; Vip, Vop. and Vgp = 12.0V;Vog =20V, VgiandVge =0V,

¢1c = 1048
Limits Test
Paramster $ymbol Min Typ Max Unit Conditions
Saturation Output Veitage Vsat 400 700 L1
Saturation Exposure ] SE 0.20 Ixes
Photo-Response Nonuniformity PRNU +14 +20 % VouT = 200 mV; infrared cut filter, Corning 1-75
Average Dark Signal ADS 3 10 my No sxposure
Dark Signal Nonunliformity DSNU § 15 mv No sxposure
Working Power Consumption Pp 25 45 70 oW Current of pins 22 and 2 x supply voltage
pactral Response Range Limits SR 03 11 #m
Sensitivity s 2000 3500 4500 mV/ixes
Otfset Voltage Vio 65 7.0 85 v 0% leve! of Vgyt in timing waveforms
Output Delay Time 1g 50 120 ne t4F 0f @1 and ¢z in timing waveforms = 30 ns
Reference Characteristics Recommended Operating Conditions
Timits Ta=—2510 +55°C
Parameter m Unit Limits
Input Capacitance sl ¢, or ¢z (pins 7.8.17.18) 400 800 1200 pF Parameter Symbol _Win Typ Max Unit
Input Capachtance at ¢ (pin 3] 5 10 15 pf Output Amplitier Supply Voitage Voo 114 120 126 V
Input Capacitance at @7 pin 16) 20 40 60 pF Reset Part Supply Voltage Vpp 114 120 126 V
Output Impedance at Vgyy or CS (pins 21,23) 1.0 20 30 k0 Output Gate Bias Voltage Vog 10 20 30 V
Test Terminal Gy Voltage Vo1 0 v
Absolute Maximum Ratings Test Terminal 6, Veltage Vg2 0 v
Ta=+25°C Test Terminal 10 Voltage Vpp 114 120 126 V
Output Amplifier Supply Voltage, Vgp —0310+18V Test Terminal ¢ Voltage Ve 0 v
Rese! Part Supply Voltage. Vao -0310+18V High Level of Register Clock Signal  Vgjeoy 90 120 126 V
Output Eate Voltage. Voo A3t +18V Low Level of Raglster Clock Signal__ Vgipz. —03 0 05V
Register Clock Signal Voltage. V142 —0310+18V High Level of Transler Gate ; 00 120 128 ¥
Transfer Bate Clock Signal Voltage, V16 —0310+18V Clock Signal oTeH : ‘
Reset Bate Clock Signal Voltage. Vp ~0310+18V Low Levai of Transfer Bate
Operating Temperature, Tgpt * —25 10 +55°C Clock Signal Voo 03 0 05V
Storage Temperature, Tgrg . —40 10 +100°C g:g:kl;m :'1 Reset Gate Ve 90 120 126 V
Cor_nme:\\: Stress above those listed under “AL?solute_ Maximum Cow Lovel of Rosel Bte
R e el eperation o ihe dovice af these or any _CIock Signa Vo 03 0 05 W
O ronoe i soooun momim W g 12 105 e
rating conditions for extended periods may affect device reliability.
Reset Bata Clock Signal { 04 35 MH:
Freguency (see Note) R

Note: At lower frequencies, tp of output signal is >100 ns. {See

Timing Waveforms.)
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Definitions of Electrfcal Parameters

Saturation Output Voltage [Vsat]. An output signal
level above which the PRNU (photo-response non-
uniformity) is 210% 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 (%) =({MAX O YMIN _ 4) x 100

1
=2 Vj
n =1
where

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

Vaix

NS 4

83-003152A

[ E]

3|
4

Average Dark Signal [ADS). Average output level of
valid photo-elements with no exposure.

1 n
ADS (mV) ==X V
N

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

DSNU

83-003183A

Working Power Consumption [Pyw]. 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%

Output Voltage

8%

Wavelength ~—e————e—pp

83-003154A

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

Offset Voltage [Vgs]. Output terminal potential with no
exposure.
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Example of Driving Circuit

(Sheet 1012)
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Example of Driving Circuit(Cont.)

(Sheet 2 of 2)
+12V
(o]
12k ¢
ro="$ inc — ano 34— | oa2yr
“0026" cs '®
" 1000pF | | 2] vap (23—
en voo [22}— 3k Outpu
voo  Vour [Zi}—1—
Ne ne [20 0.224F
NC Nec 18 22k0
¢ Oz E
(2] $ {17}
NC #1a [T}
G2 R 2—4
Gt D] 14
GND ~e 33—
wPDTIOD Y./
pe MOS memory interface
TG Note:
(1) Supply voltage for clock generating circuits is +5 V.
(2) If ringing is present on the ¢p waveform, iry connecting s resistor and
capacitor in series between pin 3 and ground as a damping circuit.
Approximate values are 68 (2 and 330 pF.
$3-003278C
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Operating Characteristics

Ta=25°C
Signal Output Dark Signat
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Relative Spectrum Response MTF
1.0 100
09 /\ '\ White Fluorescent Lamp

\\ Lens: { = 38 mm, FA.S

N

Reistive Response
2 s
N
V
MTF (%)
3

o

® 53.003280A
o
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0.4 0.6 0.8 1.0 1. 0 1 2 3 4 5 (] 7 [}
Wavelength (um) Spatial Frequency (dois/mm)
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