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CDS Amp IC ' : - IR3P66

- B  T77-17

I R3F 66 CDS Amp IC
Bl Description : B Pin Connections

The IR3P66 is a CDS/AMP IC for a CCD area -
sensor.

This IC receives the CCD area sensor output, -
clamps the feed-through level of the sensor output, 3
samples and holds the signal level and then outputs )
it. i ' Agias [1] o 16] OUT

A built-in amplifier varies the gain within the range Caias [2] i5] AGND;
from 0 to 6dB. AVeer [3] 14] Gaps

The functions of the IR3P66 are the same as that . AVee: [T 3] PVee
of the IR3P68 except for an internal amplifier. . * AGND; [5] 12] FS

’ IN[6} - 11} FCDS

B Features AVees [T 6] PGND
1. Reduces the low range noise included in the CCD AGND, (8] 9] NC

area sensor output ' - NpE———
2. Incorporates a clamp capacitor
3. Incorporates variable gain amplifier (0—~6dB) .
4. 5V single power supply Top View

5. 16-pin small outline package

B Block Diagram

AGND, AVccs IN AGND; . AVeee AVea Caias Asnas

PLCf———~ {1 PLC

p

U

(9) i
(&) (10}~ 11 12 13 14 15 16
NC PGND  FCDS FS PVee Gaps AGND; OUT

PLC : Pulse level converter
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Hl Pin Functions

Pin No. | Symbol /0 Pin function
-1 Apias I Bias level pin for an amplifier R
An internal bias resistor sets the bias level -
2 Caias 1 Reference voltage pin to clamp the feedthrough level of a CCD area sensor output
3 AVce Power supply for an amplifier
4 AVcca Power supply for a clamp, and sample and hold
5 AGND, Analog GND (for input)
6 IN I Inputs the CCD area sensor output by a capacitor conjunction
7 AVces -| Vg for inputs (buffer) ’
8 AGND, GND for inputs (buffer), clamps and sample and hold
9 NC .ot
10 PGND GND for pulses ;
Pulse input to clamp the feedthrough level of a CCD area sensor output. Clamped
11 FCDS I s 10
by an “High” level
12 FS " Pulse input to sample/hold the. signal level of a CCD area sensor output. Held by
an “Low” level
13 PVce Power supply for a pulse level converter
14 Gapy I Amplifier gain adjusting input pin
15 AGND; GND for an amplifier
16 ouT (0] Amplifier output
Bl Absolute Maximum Ratings . (Ta=25C) '
Parameter | Symbol Conditions Rating Unit
I*chrAVccs - . . 7 A"/
Supply voltage Plec 7 v
Input voltage Va Pins 1, 2, 6 and 14 0~AVcc v
V; Pins 11 and 12 —0.2~PVcc+0.2 \'
Qutput current [Io | Pin 16 5. mA
Power dissipation Pp Operating temperature range 300 mW
Operating temperature Tope —10~+60 °C
Storage temperature Tatg —55~+150 °C ———
B Electrical Characteristics (1) (Vec=5V, Ta=25°C) 8 =
Parameter | Symbol Conditions MIN. | TYP. | MAX. Unit —
. W¥coi~AVeed  Pins 3, 4, 7 and 13
Operating supply voltage Ploc (Ta=—10~60C) 4.75 .| 5.00 5.25 \'
Icca Pin 3 of the circuit 1 3.3 5.0 7.5
Icce Pin 4 of the circuit 1 0.9 1.4 2.1
Supply current Teca Pin 7 of the circuit 1 13 | 20 | 30 | ™
Plcc Pin 13 of the circuit 1 5.3 8.0 13
Open terminal voltage
Ve Pin 6 of the circuit 2 2.4 2.5 2.6
Input open terminal voltage V. Pin 2 of the circuit 2 2.95 3.08 3.20 v
Vi Pin 1 of the circuit 2 2.68 2.80 2.92
Output voltage Vie Pin 16 of the circuit 2 1.9 2.15 2.4 v
Input current
Input current | L | Pin 14 of the circuit 3 —20 —5 10 | xA
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" Parameter | Symbol | Conditions [ MiN. | TYP. | MAX. | Unit
Pulse level converter (For clamp and S/H) .
Input 'L?w’ voltage ViL . Circuit 4 0.8 \4
Input “High” voltage Vi Pin 11 and 12 2.0 \'
Input “Low” current I . Vi, =0V Circuit 3 —1.1 —0.8 —0.5 mA
Input “High” current I V=5V —10 1 10 77:
gm Pin 6 gesmt.(t)rs . 8 li - k(I:
) N apacitors A b
Circuit 5
Input impedance R Pin 2 ireut - 9.5 kQ
] Rabias Pin 1 : 11.5 kQ
Qutput impedance Rour Pin 16 for resistors f=1MHz Circuit 7 190 300 Q.
Input dynamic range DR Pin 6, Gain=6dB 0.6 0.9 Ve.p
G1 V14 =0V i -1 0 1
Gain G, V=17V Circuit 6 2 3 4 dB
Gs Vi, =5V 5 . 6 7
S/H slew rate Vis Amp. gain=0dB ) 0.6 0.9 V/20ns
Hold voltage fluctuation —20 mV/ us
f=1MHz s
Hold mode feedthrough IN=300mV Circuit 8 —55 —45 ~dB
Gain=6dB
S/H offset error VES=10MHz, gain=6dB Circuit 9 8 mV
Sampling transition noise VES=10MHz, gain=6dB 40 mVp.p
P —1
Cla.mp low frequency rejection f' 00kHz Circuit 10 —33 97 4B
ratio IN=0.3Vp.p
. . V[N=0.2~0.6Vp.p . .
L .
inearity error Sampling=10MHz Circuit 7 0.5 1 %
Clamp pulse width 20 ns
Sample pulse width 20 ns

* The electrode of current coming into IC is defined as positive.
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H Electrical Characteristics (2) (AVcc=PVcc=4.75~5.25V, Ta=—10~+60°C) -
Parameter R Symbol . Conditions MIN. TYP. MAX. Unit
Alccy Pin 3 28 | 10.3 mA
Suppk mneﬁt Alccs Pin 4 0.7 2.3 mA
PPy Alccs Pin7 1.1 35 | mA
Plcc Pin 13 4.5 15 mA
Input “Low” voltage Vi : ) ) 0.7 \'
Input “High” voltage Vi . 2.0 \'4
DS FS
Input “Low” current In FC V=0V | —1.2 —0.4 uA
Input “High” current Iy . V=5V -10 10 pA
Input current 1 - Pin 14 —25 25 #A
Vin Pin 6 . 2.2 2.8 \/
Open input voltage Vebias Pin 2 2.75 - 3.40 \'J
Vabias Pinl 2.5 3.1 \'4
Open output voltage Vour Vii=Vi2=Vcc 1.65 2.55 v
V14=0~1V —15 1.5
Amplifier gain G V=17V /5 1.5 4.5 dB
V14=2.5~5V . 4.5 7.5
Hl Test Circuits
(1) Alge, Plce
AICCI A.-ICCS
1Vee
£2 $9.99
Alccs Plcc 7;}
&T) COMo
2 14
|_ @——o— -
in e
16—
e 0 ® Y m
‘ R
+ Alccy~Alccs must be measured under conditions that =
Vec=5V, and pins 11 and 12=5V. 8 =
- Plcc must be measured under conditions that Vec=5V, ) =
and pins 11 and 12=0V. ’ Ben—
(2) Open input terminal voitage, Open output terminal voltage:
f f _LVcc
3)(4 7)(13 14 %
12
H -
»;I © IR3PE6 0
16—
QOB O ©
i’ i’
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CDS Amp IC

(3) hi, bn, hg

C?_‘l/j» fcc

T
QO G
;F@
1LE®®

DINOE @G
IR3P66 () 1Oy

(4) Vi, Viu

’

55
211 3)(4 7 )13 14
£F© IR3P66 %

4

On a vector impedance meter f=

Vee

1

IR3P66 1

0oe o Y9
1MHz
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CDS Amp IC . IR3P66
(6) Gain
)4 Jch
ff 20kQ
G0N0
3)(4 7 )13 14
: e @G—rs
IN , IR3P66 @}——FCDs
GOOmVp_p _._o
(OJOXOCIRO)
T Signal 0.IMHz Sine wave
T | V.
LT
1 [ i 1 1 I [
reps_ Lt LA E lr o 10MHz duty 25%

-10MHz duty 25%

3
|
22

(7) S/H slew rate '

HH
§_l‘nj

Omla)
CHER

DOMONROEST
HO @ Timing
) IR3PG6 @—04— generator
- OO O @l—o  TIL:SNZ4SMN

Il

IN
(duty 75%)

= 18
) Ilnput level

s ~--H level

#l__l L_,i” *Use a grounded PWB
4
_ T
2
T

1

FCDS Il
dut 2 ! .
(duty 25%) 4 e --L level

T bt —2 —amy '-1—1 -
T 8 -=-H level
FS "'i— - eve;
(duty 25%) T

4 ---L level

T=%_ f : Sampling rate f=10MHz/
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(8) Hold mode feedthrough

4 v 1 ‘-_lfcc_

3X4) (13 @ -
_ @@+ Fs
we—H® IR3P66 @lFCDS
n .} Spectrum
G) (D) G) analyzer

h:

———e e

Input signal : 0~10MHz sweep,
300mVp_p

----5V

[
—ov 10MHz duty 25%

3n
L
N

(9) Sample and hold offset error, sampling transition nolse

1 N

4 4 7 %

T T ’ « duty 50%
@) () @ -=-5V

NRopo ' — 4 i

J;l IR3P66 0

4 _ T 100MHz

Oscilloscope

#L-—‘ \—j’ *Use a grounded PWB
7 - 7
FS —— OV

ouT

1 Vee

Sampling transition noise
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(10) Clamp frequency characteristics

Spectrum
analyzer

IR3P66

£1
=

1 [§

™

T 2
TOOOO OW 25ns
UG @ THs
In. IR3P66 — J_I_I'L--..w
o @@ ® @ 10MHz duty 25% .

*Use a grounded PWB

4

Input : 0~10MHz Sweep signal

0.3Vp_p

(11) Frequency characteristics

et
Qutput|

113}

[OOT
®

P00 @ @

S

D (D) ® W

IR3P66

@
@

7

B Basic Connection Diagram

2
Input ‘.tﬁj

$i

7

#* Use a grounded PWB

|

L ELE

5

0
I

IR3P66
E—-n— S/H pulse
E—*—- Clamp pulse
10 ’

i/

E——’Jr |
'’
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H Description of Operation

-

CDS pulse Sampling pulse ) 5V

CCD signal

CCD signal |

CDS pulse l l

"

-=———Reset level

«<———Feedthrough level

i ~<—Signal leyel
! <«=——H level
L level

Sampling pulse

H level

<———L level

i/__

1
Amp. output I’ Timing Diagram

The IR3P66 inputs a CCD area sensor output by a

capacitor conjunction, and clamps its feedthrough .
level at pin 2 (Cpas electrode). Then it samples and

holds the difference between the signal level and the
feedthrough level, which is amplified through a re-
verse amplifier to output. ’
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«<«——Feedthrough level

Switches of a clamp and a S/H circuit should be
closed by turning a pulse input to “H” and opened to
llL’l' . .
To apply voltages to pin 14 (Gapy) sets the ampli- -
fier gain within the range from 0 to 6dB.

(Higher the voltage on pin 14, higher the gain.)
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B Electrical Characteristic Curves

Frequency Characteristics

0 V=5V | .
Vin=03Vp_p FS=FCDS=5V
—2.0 \{g&'ﬂ 0~6dB——
g —40 N :
;_5.3 —6.0 AN _
The characteristic curves except for 0dB
—8.0 should be removed in proportion to the
amp gain. |
|
oM 10M 20M 30M 40M ,
Frequency (Hz) S/H, 1/0 Characteristics
(mVp-p) r
1200 IN T LI LIZ¥Input level duty 75%
<2 FCDS _fi_ML_ft_N Pin 11 duty 25% .
4 FS JLILJLN_Pinl2 duty 25% A 1B
E 1000 ouT —\_/—\_zOutput level =
—_ Vee=5V, Ta=25°C, Amp.oun 0dB LY
< 800 €]
R=
. & .
600 A ! (Equivalent to 270K pixels) -
) Pin 12 cycle 100ns
g Pulse width 25ts
— 400 B : (Equivalent to 360K pixels) |
5 Pin 12 cycle 70ns
& Pulse width 19.7ns
3 200 C : (Equivalent to 400K pixels)
Pin 12 cycle T0ns
Pu|lse Wldﬂ"l 17508 .
0 100 200 300 400 500 600 700

B Peripheral Circuit Example

47uF

R 1
4TuF 1000pF

3 T000pF L2

w

AT FE ;;moopr«‘
a

16

—= Qutput

w7

Vee d [ A Ve
v 4T, Fog TIOGBQ IR3P66 5V
p =1 i
GND 47,F 19 i2}—————<-FS pulse
T T <-CDS puie
Output  0.01xF 7 M = 47uF
/4
it .
—
/4
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800 900 1000 1100

Input level (Pin6) (mVp_p)

+ For the addition and removal of any external
part, consider them in the mounted condition.

« The ground plane type with grounded on one
side is recommended for the circuit board.

+ AGND; (pin 5), AGND, (pin 8) and AGND;
(pin 15) should be connected using the minimum
distance and kept at low impedance.

» The bypass capacitor between the power
source and GND should be connected using the
minimum distance. The use of a chip capacitor
is recommended.

« For the peaking coil of the power source, use
the one with the self-oscillation frequency of ab-
out 100MHz.. .

+ Use pin 5 for GND of the CCD area sensor,
pin 10 for GND of FS and FCDS pulses, and pin
15 for GND of outputs.

« It is preferable that the NC pin is connected
to GND.

"« If there is any external influence, provide a

shield plate on the top and bottom of the IC to
prevent noise. :
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