NC ' MOS .INEGRATED CIRCUIT
EI.ECTRONDEVICE ‘LLPD3735’ 3735A

5000-BIT CCD LINEAR IMAGE SENSOR WITH PERIPHERAL CIRCUIT

The uPD3735 (3735A) is a 5000-bit high sensitivity CCD {Charge Coupled Device) linear image sensor
which changes optical images to electrical signal.

The pPD3735 (3735A) has an output amplifier which has high gain and wide output range.

Built-in sample and hold circuit converts and cutputs independent CCD register in every bitto continuous
video signal. So itis easy to interface to A/D converter or Bi-level converter.

FEATURES *
» Valid photocell 5000-bit

» Photocell's pitch 7 ym

» High response sensitivity Providing a response 8 times (uPD3735)/6.3 times (uPD3735A) betterthan

the existing equivalent NEC product (uPD3571) to the light from a daylight
fluorescent lamp

» Peak response wavelength 550 nm (green)

» Resolution 16 dot/mm across the shorter side of an A3-size (297 x 420 mm) sheet
« Power supply +12V

« Drive clock level CMOS 5 V clock

» High speed scan 720 usfline {uPD3735), 560 us/line (uPD3735A)

» Built-in circuit Sampie and hold circuit

» Data rate 7 MHz (uPD3735), 9 MHz (uPD3735A)

ORDERING INFORMATION

Part Number Package Quality Grade
uPD3735D 22-pin ceramic DIP (CERDIP) (400 mil) Standard
uPD3735A0D 22-pin ceramic DIP (CERDIP) (400 mil) Standard

Please refer to "Quality grade on NEC Semiconductor Devices™ (Document number IEI-1209) published by NEC
Corporation to know the specification of quality grade on the devices and its recommended applications.

The information in this document is subject to change without notice
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NEC po s

PIN CONFIGURATION (Top View)

T—-
No connection 1 NC ¢RB | 22 | Reset gate clock
Sample and. hold clock 2 $SHB NC Ll 20 No connection
No connection 3 | NC NC | 20 | No connection
Output unit drain voltage 4 Voo AGND | 19 Analog GND
Analog ground 5 | AGND Vout | 18 | Output
No connection 6 | NC nC | 17 | No connection
No connection 7 NC NC | 10 No connoction
No connection 8 NC NC | 15 No connection
Last gate clock 2 9 2L ¢1 ] 14 | shift register clock 1
Shift register clock 2 | 10 2 ¢7G | 13 | Transter gate clock
Digitat GND 11 | DGND 1L | 12 | tastgate clock 1

PHOTOELEMENT STRUCTURE DIAGRAM

5 pm 2 pm

P\ Crsone s

Aluminum
electrode

T pm
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NEC uPD3735, 3735A

ABSOLUTE MAXIMUM RATINGS (Ta = 425 °C)

Parameter Symbol Ratings Unit
Output unit drain voltage Voo -0.3to +15 v
Shift register clock voltage Ve -0.31t0 +15 \")
Reset signal voltage Vero -0.3t0 +15 \'}
Transfer gate signal voitage Ve " —0.3t0+15 v
Sample and hold signal voltage Vesus -0.3to +15 v
Operating ambient temperature Tomt -25 to +60 *C
Storage temperature Twne —40 to +100 C

* RECOMMENDED OPERATING CONDITIONS (Ta=-25 to + 60 °C)

Parameter Symbol MIN. TYP. MAX. Unit
Output unit drain voitage Voo 11.4 12.0 12.6
Shift register clock @1, P2 signal high level Ve, ¢4 45 6.0 5.5 v
Shift register clock @1, ¢z signal low level ’ Vi, en -0.3 0 C.5 v
Reset signal @as high level Venau 4.5 5.0 5.5 v
Reset signal Pas fow level VenrsL -0.3 0 05 v
Transfer gate signal high level Veron 45 Vo Note1 | vy, Noted v
Transfer gate signal low level Véror -0.3 0 0.5 v
Sample and hold signal high level Vosuan 45 5.0 5.5 \'
Sample and hold signal low level VesuaL -0.3 0 05 A"
Data rate for 0.2 1 Note 2 MHz

Notes 1. When VéicH > Vg, image lag increases.
2. 7 MHz (yPD3735), 9 MHz (uPD3735A)

1&5
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NEC uPD3735, 3735A

ELECTRICAL CHARACTERISTICS
Te = +25 °C, Voo = 12 V, f¢1 = 0.5 MHz, data rate = 1 MHz, storage time = 10 ms ’ *
light source: 3200 K halogen lamp + C500 {infrared cut fiiter), input clock = 5 Vrp

Parameter Symbol Test Conditions MIN. TYP, MAX, Unit
Saturation voltage Vsar 16 . 2.0 ' \
Saturation exposure SE Daylight color pPD3735 0.16 ‘ ix-s
fluorescent lamp
uPD3735A 0.21
Photo response non-uniformity PRNU | Vour = 500 mV £2 +10 %
Average dark signal ADS Light shielding 0.5 2.0 mV
uPD3735A: Data rate = 2 MHz, 0.15 0.6
Storage time = 3 ms
Dark signal non-uniformity DSNU | Light shielding uPD3735 ~2.0 %3 +10
uPD373SA -2.0 i3 +18
uPD3735A: Data rate = 2 MHz, -0.6 $2.7 +5.4
Storage time = 3 ms
Power consumption Pw 300 450 mw
Output impedance Zo 0.5 1 kQ
Response Ar Daylight color uPD3735 B.4 12 15.6 V/ix-s
fluorescent lamp
uPD3735A 6.7 95 | 124
Rw Wiamp uPD3735 25.2 36 46.8
uPD3735A 20.0 285 371

Response peak wavelength ; 550 nm
Image lag IL Vour= 1V ] n
Offset level Vos 3.0 4.8 6.6 v
Input capacity of shift register clock pin { Cé» ) 900 pF
Ce: . 800 - )
Input capacity of reset pin Cona 5 10 pF
Input capacity of sample and hold pin| Césus 5 10 pF
Input capacity of last gate clock pin Con 50 100 pF
Con :
fqput capacity of transfer gate signal | C¢vwe 100 200 pF
pin
Output rise delay time te uPD3735 40 . ns
pPD3735A | 30
Register imbalance Al Vour = 500 mV 3 %
Transfer efficiency TTE Vour = 500 mV, fgn = 10 MHz .92 98 %
Dynamic range DR Vsar/DSNU uPD3735 666 times
pPD3735A 222
Reset feed through noise RFSN | Light shielding 0 350 600 mV
Sample and hold noise SHSN | Light shielding -50 0 50 mV

B L42?525 0051693 032 A /2
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NEC ' uPD3735, 3735A

TIMING CHART 1

(SH) ——+— + +

08 (Optical black) 18 bits Vakd Phoml: 000 bits
! 14
Invalid invakid
photocell photocelt
2 bits 2 bits

Remark Vout = Qutput when ¢SHB is not used {When ¢SHB is not used, connect ¢SHB pin to GND).
Vout {SH) = Output when ¢SHB is used. ’

* TIMING CHART 2

u 12

,
70

10 %. S

90 %
> 0% /

oL

Sampling noise
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NEC | 1PD3735, 3735A

TIMING CHART for ¢TG, ¢1, ¢1L, 92, ¢2L *

tiz tw tiy

0%

16 ‘
' 0% \

t1a te

¢ 0L

]

uPD3735 (Unit: ns}) #PD3735A ‘ {Unit: ns)
Parameter MIN, TYP. MAX. Parameter MIN. TYP. MAX,
t, t2 0 50 150 t, t2 [+] 50 150
ta 30 100 (500) ta 25 100 {500)
s 40 300 {500) t 30 300 {500)
te, t7 0 50 100 te. & 0 50 100
0t 35 150 {500) Bt 25 150 (500)
ts 0 100 (150) ty [ 100 (150)
tio, th 0 50 100 tio, th 0 50 100
tiz, ta 0 50 100 tia, ty 0 50 100
tie, t1s 0 100 (500) tie, tis 0 100 {500)
trs 500 1000 | {5000) tis 500 1000 | (5000)

Remark The MAX. in the table above shows the operation range in which the output characteristics are kept
almost enough for genaral purpose, does not show the limit above which the uPD3735 (4PD3735A) is

destroied.
CROSS POINTS for 1, 92 CROSS POINTS for ¢1L, ¢2
e 92
2V or more / 2V or more 2Vof more -;).SVormou

#2 . L

CROSS POINTS for ¢1, ¢2L

'Y

2V or more 0.5V or more

o2
Remark Adjust cross point of (¢1. 92), (¢1L, ¢2), (1, 92L) by each pin external input resistor. /48,

B 427525 0051695 905 WA
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'NEC 1PD3735, 3735A

DEFINITIONS OF CHARACTERISTIC ITEMS
1. Saturation voltage: Vsar
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 response non-uniformity: PRNU
The peak/bottom ratio to the average output voltage of all the valid bits calculated by the following formuta.

Vmax. or Vmin,

PRNU (%) = 1 x 106
DA

n : Number of valid bits
Vi: Output voltage of each bit

j=1

Register Dark
DC level

4. Average dark signal: ADS
Output average voltage in light shielding.

n
1
ADS(mV) = ;z{v,
]:

5. Dark signal non-uniformity: DSNU
The difference between peak or bottom output voltage in light shielding and ADS.

ADS
Register Dark A- - o it h—
OC level Y WL DSNU MIN.
. DSNU MAX.

/AT
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NEC

1PD3735, 3735A

6. Output impedance: Zo
Output pin impedance viewed from outside.

7. Response: R
Qutput voltage divided by exposure (Ixs).

Note that the response varies with the light source.

8. Image Lag: IL

The rate between the last output voltage and the next one after read out the data of a line.

" _Tl I M

Light l oN l OFF

- ] |

v
Lag = —— x 100 (%) Vour
Vour

9. Register Imbalance: Ri

The rate of the average voltage which is the difference between the output voltage of Odd and Even bits,

against the average output voitage of all the valid bits.

1 n
;z_'i Vi"ViHl
=

Rlz2 ————— x 100 (%)

1 n
AL

=1

I Ly2?7525 0051kL97 788 IR
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NEC | 1PD3735, 3735A

STANDARD CHARACTERISTIC CURVES {Ta =25 °C)

DARK OUTPUT TEMPERATURE
CHARACTERISTIC STORAGE TIME QUTPUT VOLTAGE
: CHARACTERISTIC
8 2
at
B Ct it ik’ d
° 1]
g 2f ¢ :
3 E a
- SN O 3 !
5 , g '
2 : e '
k] - ' ] H
2% : g E
' 0.2 i
025} : :
E ' 0.1 :
0.1 L A A
o 10 20 30 40 50 ! 5 10
. Storage Time (ms)
Ambient Temperature Ta (C)
SPECTRAL RESPONSE CHARACTERISTIC
100
80 I
R
E 60 [
I3
o
2
[=
g wl
@
20 |-
0 1 1 i L 1 1 1
400 600 800 1000 1200

Wavelength {(nm}

(3

B Luy27525 0051698 L1y HN

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NEC - uPD3735, 3735A

APPLICATION EXAMPLE

QO +12v
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O v
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NEC ' 1PD3735, 3735A

PACKAGE DIMENSIONS (Unit: mm)
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Name Dimensions Refractive index |-
Glass cap 475%x9.25x0.7 1.5

(5>
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LPD3735, 3735A

NEC

RECOMMENDED SOLDERING CONDITIONS

The following conditions (see table below) must be met when soldering this product.
For more details, refer to our document “SEMICONDUCTOR DEVICE TECHNOLOGY MANUAL" {IEI-1207).

Please consult with our sales offices in case other soldering process is used, or in case soldering is done under

different conditions.

Table 1 Type of Through Hole Device

pPD3735, 3735A: 22-pin ceramic DIP (CERDIP) (400 mil}

Soldering process Soldering conditions

Wave soldering Solder temperature: 260 °C or below,
(Only lead part) Fiow time: 10 seconds or below
Partial Pin temperature: 260 °C or below,
heating method Time: 10 scconds or batow

Caution Do not jet molten solder on the surface of package.

/134
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