“NEC MOS INTEGRATED CIRCUIT

DATA SHEET

ELECTRON DEVICE v I'LP D 3 7 3 2

1760-BIT CCD LINEAR IMAGE SENSOR WITH PERIPHERAL CIRCUIT

The uPD3732is a 1760-bit high sensitivity CCD (Charge Coupled Device) linear image sensor which changes
optical images to electrical signal.

The uPD3732 has an output amplifier which has high gain and wide output range.

Built-in sample and hold circuit convert and output independent signal from CCD register in every bit to
continuous video signal. So it is easy to interface to A/D converter or Bi-level converter.

FEATURES
» Valid photocel! 1760-bit
* Photocell's pitch 14 um

« High response sensitivity Providing 8 response eight times better than the existing equivalent
NEC product (uPD35H73) to the light from a daylight fluorescent lamp
» Peak response wavelength 550 nm (green)

« Resolution 8 dotymm across the shaorter side of an A4-size (210 x 297 mm) sheet
* Power supply +12V

« Drive clock level CMOS output under 5 V operation

+ High speed scan 0.9 ms/line

« Built-in circuit Sample and holid circuit

Reset feed through level clamp circuit
ORDERING INFORMATION

Part Number Package Quality Grade
uPD3732D 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 documaent is subject to change without notice.

Document No. 1IC-2915
(0. D. No. 10-8380)
Date Published March 1992 P

Printed in Japan © NEC Corporation 1992 g
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NEC uPD3732

PIN CONFIGURATION (Top View)

No connection 1 I NC — NC | 22 | No connection
Sampie and hold clock 2 $SHB ¢RB | 1 Reset gate clock
Output unit drain voltage 3 oD ¢CLB | 20 | Reset feed through level clamp clock

Analog GND 4 | AGND NC | 19 | No connection

No connection 5 | NC NC | 18 | No connection

No connection | 6 | NC Vour | 17 | Outowt

No connection 7 I NC NC | 16 | No connection

No connection 8 | NC @1 ] 15 | Shiftregister clock 1

Transfer gate clock 9 | ¢7G ¢2 | 14 { Shitt register clock 2

Anaiog GND 10 | AGND DGND | 13 | Digital GND

No connection 11 | NC NC | 12 | Noconnection

PHOTOCELL STRUCTURE DIAGRAM
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NEC yPD3732

ABSOLUTE MAXIMUM RATINGS (T: = +25°C)

Parameter | Symbol Ratings © o Unit
Output unit drain voitage i Voo i 0.310 +15 ! v
Shift register ciock voltags | vere -0.310 +15 v
Resat signal voltage | Vers -0.310 +15 PV
Transfer gate signal voltage Vers |L -0.31t0+15 v
Sample and hoid signal voitage Vens | 0310415 Py
Reset feed through level clamp signal voltage Veas , 0310415 Py
Operating ambient temperature Torr ' =25 to +60 i *C
Storage temperature | Tsra ! —40 to +100 i eC

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

Psrameter | Symbol @ MIN. | TYP. | MAX. { Unit
Output unit drain voitage Voo : 11.4 12.0 126 v
Shift register clock §1, $2 signal high level Vow, em 45 5.0 | 55 i
Voo-3) | (Vo) | (Voos0.8) | Y
Shift register clock $1, $2 signal low level | Vou, on -03 0 o5 |
=0.3) © | wa |V
Reset signal PRB high leve! Veran 45 5.0 5.5 v
Reset signal RB low level Vera 0.3 0 0.5 v
Transfer gate signal high level Veron 4.5 §.0 58 v
(Voo =3} (Voo) (Voo +0.6)
Transfer gate signal low level Vera i -0a 0 0.5 v
(=0.3) (4] (0.8)
Sample and hold signal high level Venan 45 5.0 55 v
Sample and hold signal low level Vo -0.3 ] 0.8 v
Reset feed through level clamp signal high level Veam 45 5.0 58 v
Reset feed through level clamp signal low level Vean 03 0 0.5 v
Data rate fon 0.2 1 2 MH2

Remark Valuesin { ) are for the driver under 12 V operation.

gl
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NEC 4PD3732

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

Parameter Symbol Test Conditions MIN. TYP. } MAX. Unit
Saturation voltage Vaar 1.5 20 | l v
Saturation exposure SE Daylight color fluorescent lamp ! 0.022 I Ixs .
Photo response non-uniformity . PRNU | Vour = 500 mV | 2 | 28 - %
Average dark signal U ADS ! Light shieiding 10 ;80  mv
Dark signal non-uniformity DSNU | Light shielding -8 24 | 8 { mVv
Power consumption : Pw : 'o140 | 180 2 mw
Output impedance b 20 : I o5 | 1 1 w0
Re Daylight color fluorescent ismp | 63 | 90 N7 |
Response 4 - © Viixs
Rw W lamp ! . o210 ! )
Response peak wavelength ! l 550 | i nm
image lag IL Vorre 1V i 7 | ' %
Offset leve! (Note 1) Vos | When ¢CLB s input } 35 . 45 | 85 ; V
' 1 t
Input capacitance of shift register Co i ' { i
clock pin | 400 i | °oF
Ce2 | 4 |
Input capacitance of reset pin Cone | 5 | , oF
. |
::ut capacitance of sample and hoid c l 5 ; of
]
Input capacitance of reset feed c I 5
through level pin sas L 5 ! oF
- ) i )
ir_bput capacitance of transfer gate Cora | I 100 ! pF
signai pin ! ! i
| | i
Output rise delay time ) ! | i q20 | ' ns
Register imbaiance Rl Vout = 500 mV I I 3 %
Transter efficiency TIE | Voura 1V, data rate « 2 MMz 92 ' %
Dynamic range DR Vaar/DSNU i 500 times
Reset feed through noise RFSN 0 | 000 | 1800 | mv
Sample and hold noise | SHSN | -50 o | so mv
Bit noise 1 | BN1 | When #CLB is input s | mVes
L ; When $CLB is not input 1
Bit noise 2 (Note 2) BN2 | in case of inputting 16 mvVes
‘ ( @RB clock signal to
| ¢CLB pin
Resolution I MTF J Modulstion transfer function at 65 «
| ' nyquist frequency

Note 1. Incase of inputting ¢RB clock signal to $CLB pin, offset ieve! decrsases corresponding to RFSN.
2. When ¢CLBisnotused (in case of inputting $RB clock signal to $CLB pin), because of 1/fnoise of output
amplifier, compared with bit noise 1 (BN1), bit noise increases.
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NEC §PD3732

TIMING CHART 1
76 _N i n

OB (Optical biack) 18 dat

Fomm——mem— ko

invaidt Inveld
photocett pnotocet
2bas 2 bns

Remark  Vour = Output when @SHB is not used (When @SHB is not used, connect @SHB pin to GND)
Vout (SH) = Output when ¢SHB is used.
When ¢CLB is used, reset feed through leve! of Vout is clamped to a certain level,
(When ¢CLB is not used, input ¢RB clock to ¢CLB pin)
Note When ¢CLB is not used (in case of inputting @RB clock signal to ¢CLB pin), because of 1/ noise of
output amplifier, bit noise increases. Therefore use $CLB.

64
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- NEC uPD3732

TIMING CHART 2
1 L -
90 %
¢ 0
9?2 %
0%
BB ow w
80 %
$RE 0% —u-" U—

Vour
0%

trte s !\1 12

%0 %
gcLe 0%
90 %
H
#sHe _/ s :ﬁ
i T
s 1y OS5 tw
Vour \ Signal
- — \_/
Sampiing nowse

Remark  Vout (SH) = Output when @SHB is used.
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NEC uPD3732

TIMING CHART for ¢TG, ¢1, ¢2

90 % .

10 %
76

2 A
= —

CROSS POINTS for ¢1, ¢2

[ 2

1N

2 \
\_2V or more \_2V ormore

Remark  Adjust cross point of ¢1, 2 by @1, $2 pin input resistors.

(Unit: ns)
Paramaeter | MIN. | TYP. | MAX.
bt ] 50 | (100)
6 20 00 ! -
| o 220 300 ; -
-} 150 300 | -
"% 0 0 |, -
t 20 00 | -
B, te () so | -
t 150 | 250 | -
2 2 | s | -
m 80 | 100 | -
tie, 118, tee 0 ] -
tw 0
tw ] 10
s, te 0 50 | -
n 650 | 1000 ; (2000)
t, tn [ o ' 10 | -

Note When ¢CLB is not used (in case of inputting $RB clock signal to §CLB pin), t« = 20 ns MIN.
Remark The MAX. in the table above shows the operation range in which the output characteristics are kept
almost enough for general purpose, does not show the limit above which the uPD3732 is destroyed.
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NEC uPD3732

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 formula.

Vmax. or Vmin,

1 n
AV
i

PRNU (%) =

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

18
_E v
Register Dark n =1

DC level

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

N
]
ADS(MV) = =3V,
=1

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

ADS
Register Dark et —rh —
DC level Y \L DSNU MIN.
DSNU MAX.

6. Output impedance: 2o
Output pin impedance viewed from outside.
7. Response: R
Output voltage divided by exposure (Ix-s).
Note that the response varies with the light source.

9/
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NEC uPD3732

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

" M n
Lignt ] ON ! OFF

- T e T

Vout
v
Lag = ——— x 100 (%) |
Vour L RO,

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 voltage of all the valid bits.

1 n
;ZIV.-VMI
=t

Rl e ——————————— x 100 (%)

1 n
;ZV'
=1

L

10. Bit Noise: BN
Output signal distribution of a photocell by scan.

9
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NEC uPD3732

STANDARD CHARACTERISTIC CURVES (Ts = +25 ° C)

DARK OUTPUT TEMPERATURE
CHARACTERISTIC STORAGE TIME OUTPUT VOLTAGE

sl CHARACTERISTIC
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uPD3732
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NEC uPD3732

PACKAGE DIMENSIONS (Unit: mm)
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Glasscap | 42.2x9.0x05 | 15
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