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Corelated Double Samphng IC

IR3P6G8

I R3 PG 8 Corelated Double Sampling IC

| Descnptuon

The IR3P68 is a CDS IC for a CCD area sensor,
which receives the CCD area sensor output, clamps
the feed through level of the sensor output, sample-
holds the signal level and then outputs it.

B Features

1. Reduces the low range noise included in the CCD
area sensor output.

2. Incorporates clamp and sample-hold capacitors.

3. 5V single power supply.

‘4. 16-pin small-outline package

H Block Diagram

B Pin Connections
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H Pin Functions
Pin No. | Symbol Description - Function )
1 NC Non connection !
The BIAS pin provides the reference voltage to clamp the feed -
2 BIAS Reference through level of the CCD area sensor output (It has a bias resistor
voltage capable of controlling the clamp level by applying voltage from ex-
ternal) _ .
Analog The AV pin provides a power supply for buffers, a clamp and an
3 AVce e
power supply S/H circuit in the IC
4 N Input The IN pin has a PC blas' resistor zlmd inputs the CCD area sensor
output by a capacity couping ’ R -
5 AGND; | Analog ground The AGND, pin grounds the input
6 NC ) Non connection
7 NC Non connection
8 AGND, { Analog ground The AGND, grounds the output
9 NC . Non connection : :
10 PGND | Pulse ground ':l'll;elgGND pin grounds the PLC (pulse Level Converter) circuits in

The FCDS pin inputs the pulse for clamping feedthrough level of
the CCD area sensor output
Sampling pulse The FS pin inputs the pulse to sample and hold the signal level at

11 FCDS | Pulse input

12 FS

input the CCD area sensor output at H level and L level respectively

13 PVec Pulse power The PVcc pin provides a power supply for the PLC (Pulse Level
supply Converter) circuits in the IC

14 NC Non Connection

15 AGND; | Analog ground The AGND; grounds the output
16 ouT Output

B Absolute Maximum Ratings )
Parameter Symbol Conditions Rating

Unit
Supply voltage AVec Applied to AVce 7 v
PPy g PVcc Applied to PV¢c 7 \'s g
Ve Applied to FCDS and FS 0~PVcc v 8 =
Input volta -
put volage Via Applied to BIAS and IN 0~AVcc v
Output current Io +5, mA
Power dissipation Pp Ta=60C - 300 mW
Operating temperature Tope —10~+60 C
Storage temperature . Torg —55~+150 T
SHARP
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- Corelated Double Sampling IC . . IR3P68
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B Electrical Characteristics (1) PVcc=AVcc=5V, Ta=25T)

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit | Jost
Operating supply voltage Vee Applied for PV¢c and AVcc 4.75 5.00 5.25 A\
Input “Low” voltage Vo Applied for FCDS, and FS 0.8 \' 2
Input “High” voltage Vi Applied for FCDS and FS 2.0 v 2
) Applied for FCDS and FS
‘ ’ : X . . 1
Input “Low” current In V,=0V, absolute value 0.5 0.8 1.1 mA
Input “High” current | Applied for FCDS and FS, V=5V 10 unA 1
Supply current Plcc Applied for PV, FCDS=FS=0V| 8 |125 | 17 mA 3
Pply clirren Alcc | Applied for AVoc, FCDS=FS=5V] 4 | 6.3 9 | mA | 3
Release input pin voltage Vin Applied for IN 2.4 2.5 2.6 A\ 4
se input pin voltag Ve Applied for BIAS 24 | 25 | 26 | V 4
Release output pin voltage Vour Applied for OUT FCDS=FS=5V | 2.1 2.3 2.5 \/ 4
Ry Apptlied for IN, f=1MHz . 8 12 kQ 5
Input pin impedance Ciy Applied for IN, f=1MHz 2.5 4 pF 5
Ruias Applied for BIAS - 12 kQ 5
Output pin impedance Rour Applied for OUT, f=1MHz 40 100 Q 5
Gain G f=0, 1IMHz, 600mVp._p —2 |—0.6 0 dB 6
Lenearity error Va=0.2~0.6 Vp.p Sampling 10MHz 0.5 1 % 7
o, ’ Maximum I/O characteristic . ‘
Input dynamic range Sampling 10MHz .| 600 mVp.p 7
Hold drift rate - : —20 mV/ ps
Hold mode feedthrough f=1MHz, 300mVpe.p —50 | —60 dB 8
S/H offset error Vsuo in=DC, Vpis=2.5V 8 mV 9
Sampling transition noise in=DC, V.,=2.5V 40 mVp_p 9
Clamp sectnfn law frequency £=0.1MHz 24 . 20 B 10
rejection ratio
Sample hold slew rate Sampling rate 10MHz 750 mV/25n: 7
Clamp pulse width 20 ns
S/H pulse width f=1MHz, 300mVpp -20 ns
B Electrical Characteristics (2) - (PVcc=AVcc=4.75V~5.25V, Ta=—10C ~60C)
Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit | o5t
Input “Low” voltage Vio Applied to FCDS and FS 0.7 v 2
Input “High” voltage Vi Applied to FCDS and FS 2.0 \' 2
Applied to FCDS and FS
Input “Low” X .
Pu W' current le V;=0V absolute value 0.4 1.2 mA» 1
Input “High” current Tin Applied to FCDS and FS, V;=5V 10 zA 1
Applied to PVcc, Vcc=5V .
Plcc FCDS=FS=0V 6 20 mA 3
Supply current "
AI Applled to AVCc, Vcc=5v 3 1 mA 3
cc FCDS=F$=5V .
. Vin Applied to IN 2.2 1 2.8 A 4
Rel Ita
clease mput voltage Vors Applied to BIAS 2.2 28 | V 4
Release output voltage Vour Applied to OUT, FCDS=FS=5V | L9 2.7 v 4
Gain G -2 0 dB 6
Max. sample rate 10 ) MHz

The ratings in the electrical characteristics (1) and (2) are the ones in a sampling rate of 10MHz, unless oterwise specified. For use in 10MHz or
more, refer to the Electrical Characteristic Curves. :
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B Test Circuit
(1) .l

T
@) 3) 3
Bias AVcc PVcc
HOw
_IR3P68
/] .
AGND; AGND, AGND;

7t»__.l___l

(2) V., FS input voitage—Output voitage
- FCDS input voltage— Output voltage

¥ = = v
! Bias ;; % . cc
2 3 13
l_ @INBiaS AVee PVee FS @
IR3P68 FCDS (11 ) Ves

vFCDS

’ OUT
AGND, AGND, AGND, PGND 4
® Vour

I

(3) Plgg, Alce

(00
il

Alcc CII\D Plcc
[ =

1
J}:{__ - = Jrvcc

ooRe —
ias Y i
I_®IN cc PVee FS@)
IR3P68 FCDS ()
4 OUT o
AGND; AGND, AGND; penp . O Open
G ® ® (@) ’
4
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Corelated Double Sampling IC
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IR3P68

(4) Release input voltage—Release output voltage

] e
mvam ; ivcc
d i’
@ 3 13
INBiaS AVCC PVCC FS12
Vin
: IR3PG8 FCDS (L
” OUT gy
AGND; AGND, AGND; PGND V®o f |
® m
(5) Input impedance—Output impedance
-
T ; ;L,Vcc
4
3 13, - -
) Bias AVcc PVcc 2
o—@m Fs(
IR3P68 FCDS (1L
. ouT@—o
0.0000.0.0
7 ) 7
(6) Gain
F‘ = _LVcc
T % »
Bias AVCC Pch L
Dy Fs@)
IR3PE8 FCDS (D} —
ouT (g
0.06.0.0.00OIKO.D) :
’k; 4
IN |§ i ! E ' :\_1 0.1MHz sin‘e wave Signal
L1 P : 5V
Fcps__ | B 1 gy{ 7.16MHz duty 25%
FS | N M_0v 7.16MHz duty 25%
- 7
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(7) S/H I/0 characteristics (Linearity error, Input dynamic range, S/H slew rate) -

# 'L ; _LVcc
T %
3 13
Bias AVcec PVec - o} e
H IN « e FS@ Timing ’
IR3P68 FCDS @ < generator
TTL : SN74S04N
ouUT{6}—° .
Ground circuit to be used
: :

. T
—IT/2 2

4
7 IN - | input duty 75%
—ET He—T/8 ~1+-T/8 ! u
FCDS - 1 M L duty 25%
—H
FS - [ B duty 25%
T/4 =— T .

(8) Hold modg feedthrqugh T=1/f, f : sampling rate

" = = Tvee
T % I
3 13 .
Input 0._| '_ INBiaS AV¢c PVCC FS@ !

IR3P68 FCDS @1
analyzer

0.0.0.0.005

' ’ = S e Input signal 0~10 MHz
’ IN I 1L Pl i i sweep 300 mVp_p
r- I R

5V
Feos [ L T1 11 0V 7.IMHz duty 25%

(9) S/H offset errer
Sampling transition noise

i -
—Lv L L Ly
Bias
95 % % i
2 3 13
' —5V
J;"-@INBxas AVee PVee FS@ _I_]._I—L_ 5V -
! IR3P68 FCDS @) 10MHz Duty 50%
100MHz
OUT®'—' oscilloscope
060000006 | . e
L;jr 5V
, ' Vs ov
. _.-S/H
Vour %“"j -offset error
sampling transition noise
SHARP

471

ot v e

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




SHARP ELEK/ MELEC DIV 7 -7 —_,5 15€ 0 || 8180798 ooo23eu s ]

Corelated Double Sampling IC

IR3P68

e sy

oy 0

(10) Clamp Characteristics

”

L XS X6X7X8X14X15

T
13
i H (D) Bias  AVce PVee Fs@)
Spectrum Input IN — v
analyzer D OUT IR3P68 FCDS @— ” ” .
QOutput . —V

10MHz Duty 25%

Input : 0 ~ 10 MHz sweep 0.3Vp_p

B Basic Connection Diagram

T

Grounded circuit to be used

)
[i~c ouT|[16
Bias AGND;, |15
/4
v 3]Av NC|12 :
°° 0.01,F —3]ave 14
ccD {4 |iN " PVe|13l A0 Ve
. . +# oL 1ot IR3P68
AT [5]acnp, Fs|i2} oc}— Sampling pulse
[elne Feps|i] —o<H—CDS pulse
|: -— A7, F
7|NC ND[10
FGND L 000pF
—[&]acnp, nc|o]
"

* 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 at the minimum distance
and kept at low impedance.

» The bypass capacitor between the power source
and GND should be connected at the minimum
distance. The use of a chip capacitor is recom-
mended.

472

SHARP

« For the peaking coil of the power source, use the
one with the self-oscillation frequency of about

- 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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B Description of Operation

CDS pulse Sampling pulse

KHECDS /J;S
%

é) ouT

IN

CCD signal —H—( IR3P68

Reset level

CCD Signal
‘ ™ 1—]——Feedthrough level
b 11
P - ! i T b — Signal level
oo b [t High level
CDS pulse P P b .
i
—t — : ! ! Low level
1 | 1 i i [
H L | |

. High level
Sampling pulse | I L

Low level

The IR3P68 inputs the CCD area sensor output- and then outputs it.
by means of the capacity connection, clamps the The switch part of each circuit for clamp and S/H
feedthrough level of the CCD area sensor output at is closed when the pulse input is at the H level and 8
the bias potential (pin 2), sample-holds the difference opened when at the L level.

between the signal level and the feedthrough level

SHARP
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Corelated Double Sampling IC

FS input voltage—Output voltage

B Electrical Characteristic Curves

IR3P68

FCDS input voitage— Output voitage

Sampling transition noise (mVpe_p)

Test circuit 2 Test circuit 2
351 Ta=25'C 35| Ta=25C
: Vee=5.0V Veias 1 | Vee=5.0V VBias
Vrcps=5.0V 5.0! Vrs=5.0V 5.0V
3.5 3.5
3.0 2.3 3.0 3.3
— 31 = 3.1
z Z
< 29 & - 29
2 28 2.7 > 25 277
é 25 % 1 2.5
= \ 3
S 90 2.3 S 2.0 - 2.3
o k 2.1 g I.-, 2.1
a \ & u
] A 1.9 3 1.9
o }
© 1.5 & 1.7 1.5 —EFf \ 1.7
15 1.5
o5 10 15 2.0 s 10 15 2.0
FS input voltage : Vrs (V) FCDS input voltage : Vercps (V)
S/H, 1/0 Characteristics S/H offset errer—Bias voltage
Sampling transition noise—Bias voltage
1500 . -
|1 Test circuit 7
|| Ta=25C
| — Vcc=5.ov S
- | |FS, FCDS : Duty=25% ¢l
& 1000 5
g MHz(; ). E
7 . Tns)—
3 =— ) z(gg ns'ﬁ f.g Test circuit 9 90
k) P 11T (22.7ns) | o N Ta=25C
" = 121—(20.80s) s 40 N[ Vee=5V 80
3. / 1 (19.9ns) =] AN Sampling transition-70
2 500 13 19.2ns) N T
g )z 4] (17.9ns)_| 2 20N noisel - 60"
o /] ) N -l -
a NS T 50
E o0 ~ 40
0 30
0 —20 Sample/hold 20
0 500 1000 1500 offset error 10
Input level (mVp_p) —40 2.0 25 3.0 0
Bias voltage (V)
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Corelated Double Sampling IC IR3P68
y— 7 77 77 7 7 77 7 /J /7 /7 J /- /7 7 /7 _ /7 /4
Clamp characteristics (Low range suppression Supply current—Temperature_
characteristics) ' ' o
0 Test circuit 10 / ) 15
Ta=25'C
=5V —~
10 Vee=5 E 13t B Ploc
~ Test circuit 3 Ves=Vrons =0V
// ,§ 11-Vcc=5v
z —20 -
= 4 g 4
g 5
> -30 N .
§ Al
—40 n 5 Vrs=Vrcps =5V
3
0.05 0.1 0.2 0.405 1.0 2.0 4050 10 -25 0 25 50 75 100
Input frequency (MHz) Ambient _temperature I Ta (C)

‘Release output voltage—Temperature

Vcc=5v
g Fs= Vrcps=Vee
Test circuit 4
&
=
2 24
]
.8 23
§
B 22
]
5
g8 21
&
o
2.0 :
—25 0 25 50 75 100

Ambient temperature : Ta ('C)
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