DATA SHEET

N E C MOS INTEGRATED CIRCUIT

1PD3725D-01

5000-BIT X 3 CCD COLOR LINEAR IMAGE SENSOR

The uPD3725D-01 is a high sensitivity 5000-bit X 3 CCD (Charge Coupled Device) color image sensor *
which changes optical images to electrical signal and has the function of color separation.

The pPD3725D-01 has 3 rows of 5000-bit photocell array and 6 rows of 2500-bit charge transferred
register, so it is suitable for high resolution color image scanner and degital color copier.

FEATURES

* Valid photocell : 5000-bit X 3

* Photocell's pitch : 14 um

* Line distance  : 112 um (8 lines) R(red) bit-Gigreen) bit, Gbit-B(blue)bit

* Color filter : Primary colors (red, green and blue), pigment filter (with light resistance 10Ix<Hour)
+ Resolution : 16 dot/mm across the shorter side of a B4-size (257 X 364 mm) sheet

+ Drive clock level : CMOS output under 5 V operation

+ Data rate ¢ 16 MHz MAX,

» High speed scan : 320 us/line
* Power supply :+12V

ORDERING INFORMATION

Part Number Package Quality Grade
pPD3725D-01 24-pin ceramic DIP {CERDIP) (600 mit) 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.

Document No.IC-3058 The mark * shows revised points.
(0.D No.IP-8508) )
mm&mm1mp © NECC on 1992 gs/
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NEC uPD3725D-01

BLOCK DIAGRAM
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NEC 4PD3725D-01

PIN CONFIGURATIONS (Top View)

./

Signal output 3 (GREEN) Vo3| 1 24 {Vourd Signel output 4 (GREEN)
Sigral output 8 (RED) VourB ] 2 23 {Vourl Signal output 1 (BLUE)
Signal output 5 (RED) Von5] 3 22 [VourZ Signel output 2 (BLUE}

Output drsin voltage Voo | 4 21 [GND Ground
Resetclock 2 #R28] 5 20 [#R18 Resetdock 1
Last-stage shift register clock 2 #2L] 6 clola 19 191L  Last-stage shift register clock 1
Ground GND] 7 18 1#1A1  Shift register clock 1
Shift register clock 1 ¢#1A4] 8 17 ]#2A1  Shift register clock 2
Shift register cdock 2 #244] 9 16 |$TG1 Transfer gate clock 1
Transfer gate clock 3  #TG3| 10 g g g 15 |#1A2  Shift register clock 1
Shift ragister clock 1 143 ] 11 14 [$2A2  Shift register clock 2
Shift register clock 2 $2A3[ 12 13 |#TG2 Transter gate clock 2

PHOTOCELL STRUCTURE DIAGRAM
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NEC uPD3725D-01

ABSOLUTE MAXIMUM RATINGS (Ts = +25 °C)

Psrameter Symbol Ratings Unit
Output drain voitage Voo 0.3t0 +18 v
Shift register clock voitage Vo, Va 0.3 to +15 \
Reset signal voltage Van, Vaas <0310 +18 \ 4
Transfer gats signast voitage Vere 0.3t +18 v
Operating smbient tampersture Tem -28 to +80 c
Storage temperature T ~40 to +100 c

RECOMMENDED OPERATING CONDITIONS (T. = +25 °C)

Parameter | symbol MIN. TYP MAX, Unit
Power supply Voo 1.4 12.0 128 v
Shife register clock signal high level Vo, Ve 48 5 5.8
Shift register clock signal low level Vou, Ve -0.3 0 0.8 v
Reset signal high level Verim, Voo 4.5 5 55 \'
Reset signal low level Ve, Veom, 03 4] 05 v
Transfer gste signal high levei Veran 4.5 - 55 v
Transfer gate signal low level Ve -0.3 0 0.8 v
Data rate 2 X fanre, 2 X fuan - 2 18 MHz

Remark  ¢1: ¢1A1 to 91A4, ¢1L
$2: 42A1 to ¢2A4, 920

Gl
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NEC : _ uPD3725D-01

ELECTRICAL CHARACTERISTICS *

To=425°C, Voo = 12V, fens, fezs = 1 MHz, data rate = 2 MHz, storage time = 10 ms
light source; 3200 K haiogen lamp +C500 (infrared cut filter), input signal clock = 5 Ve

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Ssturation voltage Vaar 1.0 1.3 - v
SER 0.3 Ixs
Saturation exposurs SEG 03 Ixes
SEB 0.8 Ixes
Photo responss non-uniformity PRNU Vou = 500 mV +8 M 311 %
Average dark signal ADS o1 5 mv
DSNU 0.5 6 mv
Power consumption Pw 300 500 mw
Output impedance 2o 0.5 1 [ o3
Ra 2.7 3.87 5.03 Vxes
Response Ra 2.66 3.80 4.91 V/ix-s
Re 1.45 207 2.70 VAxes
image lag i Vout = 500 mV 2 5 %
Offset level Vos 4 6 8 v
Output fali delay time | ) 33 40 47 ns
Transfer sfficiency TTE 92 98 %
Register imbalance Ri Vour = 560 mV -4.0 0.0 4.0 %
Red response peak 630 nm
Green response peak 540 nm
8lue response peak 460 nm
Dynamic range DR Vaar/DSNU 2600 times
Reset feed through noise - RFSN 300 500 mv

68
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NEC uPD3725D-01
* INPUT PIN CAPACITANCE
Pargmeter Symbo! |Pin name| Pin No. | MIN. TYP. MAX, Unit
o761 '
Transfer gate pin capecitance Core oTG2 13 300 pF
#TG3 10
sR18 20
Reset clock pin capacitance Cen 50 pF
#R28 5
L 19
Last stage shift register clock pin capacitance Ca 100 pF
.8 (]
1A 18
AL s
Shift register clock pin capacitance A Coa 250 pF
R2A1 17
$2A4 9
91A2 15
#1A3 1
Shift register clock pin capscitance B Cee 500 pF
92A2 14
$2A3 12

69
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NEC uPD3725D-01

TIMING CHART 3 {(Usual speed drive fémis, feres = 1 to 5 MH2)

tio
t It
#1L, #1AT to #1A4 / 0% \ /
10% ,
t t»
L ety
2L, $2A1 t0 $2A4 \ / | b2 \
& ts L
#R2B
[t1s the s
N /S
14
vour2, 4.6 B 0% o
; 10% PR s—": ;,4' ‘ -

Vo1, 3,5

TIMING CHART 4

90%
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10%

ML M1A1 to 9144 tr b » 5, t

TG2 \ t17 s, e e, try
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=
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NEC uPD3725D-01

Recommended Timing (Usual speed drive f¢mp, féns = 1 to 5 MHz)

{(Unit: ns)
Symbeol MIN. TYP. MAX,
t, tn 0 10 -
t2, tiz 0 50 -
t, ta, tis, tw (] ] -
t, tre 20 50 -
ta, te 20 50 -
v, tn 20 50 -
ts, te 4] 50 -
ts, tre 1000 2000 -
¢1A, §2A cross points ) #1L, ¢2A cross points
A #$2A
. r2 v
son |2V or more 2V or more . or more 0.5V or more
¢1A, ¢2L cross points
1A
f.
2Vormore 0.5V or more
s2L

Remark 1. Adjust input resistance of each pin for cross points (914, $2A), (#1L, $2A) and {¢1A, ¢2L)
2. ¢1A: ¢1A1, 91A2, ¢1A3
$2A: 92A1, $2A2, ¢2A3

V3
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NEC £PD3725D-01

TIMING CHARTS (High speed drive fgnis, fgnzs = 5 to 8 MHz) x

two
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NEGC uPD3725D-01

* Recommended Timing (High speed drive fgns, f¢nze = § to 8 MHz)

{Unit ns)
Symbol MIN, TYP. MAX.
, tn 0 10 -
2, ta 0 30 -_
t, ts, t, U 0 8 -—
tae, U 20 w2 -—
te, tw 10 20 -—
tn, tw 0 10 _—
tw 80 100 _

Caution When driving uPD3725D-01 according to timing shown in TIMING CHART 1 at high speed, period
of signai output is shorten, therefore data may not be sampled normaly.
To sample data normally, drive uPD3725D-01 according to timing shown in TIMING CHART 5.
To extend the period of signal output, falling edge of last gate shift register clock ¢1L, ¢2L should
be sarlier than that of shift register clock ¢1A, p2A.
When making the falling edge of ¢1L, ¢2 early, output signal is effected by noise from reset clock
¢R1B, ¢R2B. To avoid the effection of this noise, the falling edge of gR1B, ¢RZB should be set
earlier.
Driving at high speed, drive capabiiity is necessary to be powered up. So design the peripheral
circuit referring to peripheral circuit example 2.

S5
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NEC 4PD3725D-01

DEFINITIONS OF CHARACTERISTIC ITEMS

1. Saturation voitage: Vaar
Output signal voltage at which the response linearity is lost.

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

3. Photo response non-uniformity: PRNU
The peak/bottom ratio to the average output voltage of ail the valid bits cslculsted by the following

formula.
Vaax. or Ve -1
PRNU(%)= 1 n x 100
IV
j=1
n: Number of valid bits
Vi: Output voitage of each bit
[
Vs, 18

FEV
-1

Register Dark Viax.
DC level j

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

1 n
ADS(mV) = ry IV
i=1

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

L’V
Register Dark A. PR
D.ébvd i

S —_—)
Y 2 —— DSNU MIN,
DSNU MAX.

8. Output impedance: 2o
Output pin impedance viewed from outside.

7. Response: R

Qutput voltage divided by exposurs (Ix-s).
Note that the response varies with the light source.

>
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NEC uPD3725D-01

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

i [ R
Ught | ON 1 OFF

Vour
l l l ’Vl '

Vour

Lag= v‘é‘ﬂ-xxoo (%) I I

9. Register Imbalance: RI

The rate of the average voltage which is the difference between the output voitage of Odd and Even bits,
against the average output voitage of all the valid bits.

n
-;-ZM -Vi+1l

Rl = i=1 X 100 (%)

n
T2V

=1

VY
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NEC uPD3725D-01

STANDARD CHARACTERISTIC CURVES (Ta = +25 °C)

DARK OUTPUT TEMPERATURE
CHARACTERISTICS
STORAGE TIME OUTPUT VOLTAGE
8t 2
4F
L }
o } =
[]
s :
[ ]
g N S ;
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[) (]
[} [}
§ 05 : 5 ;
) []
: i
0.25 : 02 3
: H
‘ :
[} [}
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0.1 A 5 " N . 1
0 10 20 30 40 50 1 5 10
Ambient Temperature Ts (*C) Storage Time (ms)

Response Ratio {%)
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LPD3725D-01
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1PD3725D-01

NEC
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NEC . uPD3725D-01

* PACKAGE DIMENSIONS (Unit: mm)

144
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NEC _ 1PD3725D-01

RECOMMENDED SOLDERING CONDITIONS
The following conditions (sse table bsiow) must be met when soldering this product.
For more details, refer to out document *SEMICONDUCTOR DEVICE TECHNOLOGY MANUAL" (1El-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

H#PD3726D-01:24-pin ceramic DIP {600 mil)

Soldering process Soldering conditions

Wave soldering Solder temperature: 280 °C or below,
(Only lead part) Flow time: 10 seconds or below

Partial Pin temperature: 260 *°C or beiow,
heating method Time: 10 seconds or below

Caution Do not jet moiten soider on the surface of package.
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