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@®Handle this document carefully for it contains material protected by international
copyright law. Any reproduction, full or in part, of this material is prohibited
without the express written permission of the company.

@®¥hen using the products covered herein, please observe the conditions written herein
and the precautions outlined in the following paragraphs. In no event shall the
company be liable for any damages resulting from failure to strictly adhere to these
conditions and precautions.

The products covered herein are designed and manufactured for the following
application areas. When using the products covered herein for the equipment
listed in Paragraph (2), even for the following application areas, be sure
to observe the precautions given in Paragraph (2). Never use the products
for the equipment listed in Paragraph (3).

-0ffice electronics

-Instrumentation and measuring equipment

-Machine tools

«Audiovisual equipment

-Home appliances

-Communication equipment other than for trunk lines

Those contemplating using the products covered herein for the following
equipment which demands high reliability, should first contact a sales
representative of the company and then accept responsibility for incorporating
into the design fail-safe operation, redundancy, and other appropriate
measures for ensuring reliability and safety of the equipment and the overall
system.

«Control and safety devices for airplanes, trains, automobiles, and other

transportation equipment

‘Mainframe computers

*Traffic control systems

-Gas leak detectors and automatic cutoff devices

*Rescue and security equipment

«Other safety devices and safety equipment, etc.

Do not use the products covered herein for the following equipment which
demands extremely high performance in terms of functionality, reliability, or
accuracy.

-Aerospace equipment

«Communications equipment for trunk lines

+Control equipment for the nuclear power industry

-Medical equipment related to life support, etc.

Please direct all queries and comments regarding the interpretation of the
above three Paragraphs to a sales representative of the company.

@Please direct all queries regarding the products covered herein to a sales
representative of the company.
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1. Description

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,
samples and holds the signal level and then outputs
it.

A built-in amplifier varies the gain within the range
from O to 6dB.

The functions of the IR3P66 are the same as that
of the IR3P68 except for an internal ampiifier.

2. Features

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

2. Incorporates a clamp capacitor

. Incorporates variable gain amplifier (0~6dB)

4. 5V single power supply

[#]

3. Pin Connections

Not designed or rated as radiation hardened.

Package material:

Chip material and wafer substrate type:

Number of pins and package type:

N
Aas (T lig ouT
Couas E E AGND,
AVee E E Gy
AVeer [ 3] PVcc
AGND, [3] 2l Fs
IN[&] 0] FCDS
AVea (7 E PGND
AGND, (3] (3] NC
-
Top View
Plastic

P type silicon
16 PIN SOP package

Process (Structure): Bipolar
4. Block diagram
AGND:;  AVces IN AGND:  AVeaz  AVeq Caias Apias

oL
O—O—Q

NC PGND FCDS

PLC . Pulse level converter

pLC|——=- PLC 4
)
! "
' &
@—O—O—O—
PVee Gaps AGND, ouT




SHARP

IR3P66
5. Pin Functions
Pin No. | Symbol o Pin function
Bias level pin for an amplifier
1 Apias I Ani ' . .
internal bias resistor sets the bias level
2 Caias [ Reference voltage pin to clamp the feedthrough leve! of a CCD area sensor output
3 AVeo Power supply for an amplifier
4 AVeca 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 Ve for inputs (buffer)
8 AGND, GND for inputs (buffer), clamps and sample and hold
9 NC
10 PGND GND for pulses
1w FCDS 1 Pulse input to clamp the feedthrough level of a CCD area sensor output. Clamped|
by an “High” level
12 FS I Pulse input to sample/hold the signal level of a CCD area sensor output. Held by
an "Low" level
13 PV¢c Power supply for a pulse level converter
14 Gapy [ Amplifier gain adjusting input pin '
15 AGND; GND for an amplifier
16 ouT 0 Amplifier output
6. Absolute Maximum Rating (Ta=25C)
Parameter Symbol Conditions Rating Unit
Weer~tegy 7 A
Supply voitage Mo - v
Input voltage Vi Pins 1, 2, 6 and 14 0~AVec v
Vi Pins 11 and 12 —=0.2~PV¢c+0.2 \'
Output current I 1o} Pin 16 5 mA
Power dissipation Py Operating temperature range 300 mW
Operating temperature Tope —10~+60 °C
Storage temperature Taa —55~+150 °C
7. Electrical Characteristics(l) (Vee =5V, Ta=25"C)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Operating supply voltage WCC[:VZVCCJ xs:'_.‘l'oiznodtlf 4.75 5.00 5.25 v
lech Pin 3 of the circuit 1 3.3 5.0 7.5
lcez Pin 4 of the circuit 1 0.9 1.4 2.1
Supply current leca Pin 7 of the circuit 1 131 20| 30| ™
Plcc Pin 13 of the circuit 1 5.3 8.0 13
Open terminal voltage
Vs 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 \'
A 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 \'
Input current
Input current [ 1L, [ Pin 14 of the circuit 3 | —20 | -5 [ 10 ] naA
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Parameter l Symbol | Conditions [ MIN. [ TYP. [ MAX. l Unit
Pulse level converter (For clamp and S/H)
Input “Low” voltage Vi Circuit 4 0.8 \
Input “High"” voltage Vi Pin 11 and 12 2.0 '
[nput “Low™ current I Vie=ov ! = . —-1.1 -0.8 -0.5 mA
—y Circuit 3
Input “High” current Iiu ViL=5V —-10 1 10 uA
Rin . Resistors 8 12 kQ
C Pin 6 Capacitors 4 6 F
Input impedance Rc:::s o2 P Circuit 5 s ka
Rabins Pin 1 11.5 kO
Output impedance Rout 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
G, Vie=0V -1 0 1
Gain G, V=17V Circuit 6 2 3 4 dB
G,y V=5V 5 6
S/H slew rate Vi Amp. gain=0dB 0.6 0.9 V/20ns
Hold voitage fluctuation —~20 mV/ us
f=1MHz .
" Hold mode feedthrough IN=300mV Circuit 8 -35 —45 dB
Gain=6dB
S/H offset error VFS=10MHz, gain=6dB Circuit 9 3 mV
Sampling transition noise VFS=10MHz, gain=6dB 40 mVe.p
LI@p low frequency rejection f=100kHz Circuit 10 -3 97 4B
ratio IN=0.3Vpp
Linearity error ‘S/;:n;h(?nz;?o(;‘l/};: Circuit 7 0.5 1 %
Clamp pulse width [ 20 ns
Sample puise width | | 20 ns

* The etectrode of current coming into [C is defined as positive.
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8. Electrical Characteristics(2)

(AVee=PVec=4.75~5.25V, Ta= — 10~ +60°C)

@

A B () @ m
[ L}
vl ™

- Algci ~Alcc; must be measured under conditions that
Vee=5V, and pins !l and 12=5V.

+ Plcc must be measured under conditions that Vec=5V,
and pins 1l and 12=0V.

{2) Open input terminal voltage, Open output terminal voitage

E I
TT 1
QL O GO 14) @
7J;“_ IR3PE6 @
e 6o H

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Alce, Pin 3 2.8 10.3 mA
Supply current Alcea Pin 4 0.7 23 | mA
Alccs Pin 7 1.1 3.5 mA
Plcc Pin 13 4.5 15 mA
Input “Low" voltage ' 0.7 \'
Input "“High” voltage Vin FCDS FS 2.0 \"
Input “Low” current I Vin=0V -1.2 -0.4 HA
Input “High” current Ly Vin=5V —10 10 pA
Input current L Pin 14 —-25 25 nA
Vin Pin 6 2.2 2.8 v
Open input voltage Vcbias Pin 2 2.75 3.40 v
Vabias Pin 1 2.5 3.1 \%
Open output voitage Vout Vii=Vi=Vee : 1.65 2.55 v
V,,=0~1V -15 L5
Ampiifier gain G V=17V /5 1 15 4.5 dB
V. =2.5~5V 4.5 7.5
9. Test circuit
(1) Alee, Plec
AICL’I '\IL €3
WVee
T @ T
? |= Alce: Plec bzt
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(5) Input terminal impedance, output terminal impedance

Ve
L
72 >
©) 3)(4 7)(13 14 @
—®
IR3P66 @
Yo o YT

L1 L1
g ”

o

On a vector impedance meter {=1MHz
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(6) Gain

4 ZOkO%
T
QO O® GG 14
SH®
S00m Vs IR3P66
OIOXCIINO)

@)
(r}—FcDs
@)

(_;L

/,—*r“-'l‘Signal 0.IMHz Sine wave

)
i L(" | {, : g
! AT [ |
J- i | [
L : ; Ll : Elog )
Feps __[1 04 100 LD TS doMHz dury 25%
P o [
---5V
FS M M B Ty 10MHz duty 25%
(7) S/H slew rate
T Ve
1L —
—
e)G ”
2) (1) GX4 DEGON®
l—-@ @"'ﬁq—"— Timing
IR3P66 @_oq_ generator
TTL : SN74S04N
_L___J [ * Use a grounded PWB
v berzd
1 2T ,
T —
IN 2
(duty 75%) Input level
I = T e
ry —--H leve
FCDS T L8
(duty 25%) - |
4 4 — --L level
‘ T i . —— ——
! ' CT Vo
FS Iy ---H level
{duty 25%) T
1 ---L level
T=% f : Sampling rate {=10MHz
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(8) Hold mode {eedthrough

HE
HH

Vee
3

R INMEL|
1 X3X4 713 14
@t Fs
[NHF@ iIR3PE6 @‘1—;:(:135
S rum
QO® @ @ | amalyeer
L7 | |
™ p

Input signal : 0~10MHz sweep,
300mVp_p

\

----5V
---5pV .

22
Om
ow
]
1

10MHz duty 25%

(9) Sampie and hold offset error, sampling transition noise

S I11A
1
" w - _+_ cC
l -
= 17

T i i L duty 50%
2 NG ,, ---5V
PDOOU 0@ @ g Wp M

100MHz
Oscilloscope

R |
EEE)

* Use a grounded PWB

---5V
FS—] - ov

ouT

Sampling transition noise
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Clamp frequency characteristics

ST ’
1 [vee
T T | /
TUTT VTG _ o
Speccur HO IR3P66 a— Uy
analyzer ” 10MHz d 2-5-9-6
. PR 00 6 Ty

[nput : 0~10MHz Sweep signal
0.3Ve_p

{11) Frequency characteristics

wr jfl

* Use a grounded PWB

S

—i
Cmim:

2 3 7) U3
[PUTT 0T ]
IR3PE6 (O

Ou?p; 5 () () (o

N
N |

1 0. Basic Connection Diagram

b
* Use a grounded PWB

- H

3

I‘-l le (3]
|
+
wn
<

— T
e
7|
Input +Eiﬁ|j

{R3PE6

N
S

ENulE

4

—

=
e
12 “ _S/H pulse °

;

Clamp pulse
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1 1. Description of Operation

CDS pulse Sampling pulse

CCD signal

Internal equivalent circuit

CCD signal ‘

CDS pulse

~——Reset level

T

~—Feedthrough level

~<———Signal leyel

<«——H level

Sampling puise

L levet

I_L «——H level
L level

7

1
! )
| |
\ ]
]

The IR3P66 inputs a CCD area sensor output by a
capacitor conjunction, and clamps its feedthrough
level at pin 2 (Cgjas 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.

Amp. output i Timing Diagram

~«——Feedthrough level

Switches of a clamp and a S/H circuit should be
closed by turning a puise input to “H” and opened to
L

To apply voitages to pin 14 (Gapy) sets the ampli-
fier gain within the range from 0 to 6dB.

(Higher the volitage on pin 14, higher the gain.)
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1 2. Electrical Characteristic Curves

Frequency Characteristics

GND 47u4F oy

Output  0.01uF

0
Vee=SV |
Vie=03Ve., FS=FCDS=5V
-2.0 Amp. gain 0~6dB ———
a \
o —4.0
2 AN
(=1
S -60 \
The characteristic curves except for 0dB :
—8.0f——should be removed in proportion to the
amp gain. |
|
oM 10M 20M oM 40M
Frequency (Hz) S/H, 170 Characteristics
(mV\._p)
1200| IN U™ W Input level duty 75%
= FCDS _fLM_LN Pin 11 duty 25%
£ FS  JLAJLN Pin 12 duty 25% AlB
= 1000} oUT —\_/\_:Output level :
3 g0 Vee=5V. Ta=25C., Amp. oun 0dB ':‘_
- T
£ | |
600 . /‘/ A [ iEquivalent to 270K pixels)
2 ' l Pin i2 cycle 100ns
3 / Pulse width 2Sns
ol 400 / B : {Equivaient to 160K pixels) 7
g. | Pin 12 cycie T9ns
= ' Puise width 19.7ns
3 200 7 C . (Equivaient to 100K pixels)
| Pin 12 ¢ycle ilns
i Pu.lse w‘ldll? 173ns .
0 100 200 300 400 500 600 700 300 900 1000 1100
1 3. Peripheral circuit Example Input level (Pind) (mVa_p)
47,F > For the addition and removal of any external
m T — Output part, consider them in the mounted condition.
47\” F 1000pF - The ground plane type with grounded on one
g‘Cﬁ:}—_E side is recommended for the circuit board.
s 1000pF - AGND, (pin 5), AGND, (pin 8) and AGND;
MW«TI___.E (pin 15) shouid be connected using the minimum
47uF” ;};WOOPF distance and kept at low impedance.
‘s/\clc : - The bypass capacitor between the power
4T uF T“g’g IR3PS6 5V source and GND should be connected using the

munimum 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.




SHARP

IR3P66

12

14 Package and packing specification]

1. Package Outline Specification
Refer to drawing No.AA86 3

2. Markings
2 —1. Marking contents
(1) Product name
(2) Company name
(3) Date code
(Example) YY

IR3P66
S
wWw XXX

Indicates the product was manufactured
in the WWth week of 19YY.

L— Denotes the production ref.code (1~3)

Denotes the production week.

(01,02,03, » - - - -52,53)

2 — 2. Marking layout

Denotes the production year.

(Lower two digit of the year.)

Refer to drawing No.AA86 3
(This layout do not define the dimensions of marking character and marking position.)

3. Packing Specification (Dry packing for surface mount packages)

Dry packing is used for the purpose of maintaining IC quality after mounting
packages on the PCB (Printed Circuit Board).
When the epoxy resin which is used for plastic packages is stored at high
humidity, it may absorb 0.15% or more of its weight in meisture. If the surface
mount type package for a relatively large chip absorbs a large amount of moisture
between the epoxy resin and insert material (e.g. chip, lead frame) this moisture
may suddenly vaporize into steam when the entire package is heated during the
soldering process (e.g. VPS). This causes expansion and results in separation
between the resin and insert material, and sometimes cracking of the package.
This dry packing is designed to prevent the above problem from occurring in

surface mount packages.

3 — 1. Packing Materials
Material Name Material Specificaiton Purpose
Magazine Anti-static treated plastic | Packing of device
(50devices/magazine)
Stopper Plastic or rubber Fixing of device
Cap Plastic (2caps/bag) | Fixing of Magazine
Laminated aluminum | Aluminum polyethylene Drying of device
bag (1bag/case)
Desiccant Silica gel Drying of device
Inner case Card board (3000device/case) | packaging of device
Label Paper Indicates part number,quantity
and date of manufacture
Outer case Card board Quter packing of Magazine

(Devices shall be inserted into a magazine (sleeve)

in the same direction.)
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3—2. Outline dimension of tray
Refer to attached drawing.

4., Storage and Opening of Dry Packing

4 —1, Store under conditions shown below before opening the dry packing

4—4.

(1)
(2)

. Notes

(1)
(2)

(3)

Temperature range : 5~40C
Humidity : 80% RH or less

on opening the dry packing

Before opening the dry packing, prepare a working table which is
grounded against ESD and use a grounding strap.

The magazine has been treated to be conductive or anti-static. If the
device is transferred to another magazine, use a equivalent magazine.
A stopper is included with the magazine. Before storage, make sure the
stopper is inserted.

. Storage after opening the dry packing

Perform the following to prevent absorption of moisture after opening.

(1)

(2)

(3)

After opening the dry packing, store the ICs in an environment with a
temperature of 5~25°C and a relative humidity of 60% or less and
mount ICs within 4 days after opening dry packing.

To re-store the ICs for an extended period of time within 4 days after
opening the dry packing, use a dry box or re-seal the ICs in the dry
packing with desiccant (whoes indicater is blue), and store in an
environment with a temperature of 5~40°C and a relative humidity of
80% or less, and mount ICs within 2 weeks.

Total period of storage after first opening and re—opening is within
4 days, and store the ICs in the same environment as section 4-3.(1).

First opening«—-X,-—-—re-sealing«-----Y-----—re—opening«—--X;---—mount ing

ICs in dry | 5~25C 5~40°C
packing E‘ 60% RH or less E 80%RH or less

D) ) g O

4 N N
5~25C

60% RH or less

X,+ X, :within 4 days
Y :within 2 weeks

Baking (drying) before mounting

(1)

(2)

(3)

Baking is necessary

(A) If the humidity indicator in the desiccant becomes pink

(B) 1If the procedure in section 4—3 could not be performed
Recommended baking conditions

If the above conditions (A) and (B) are applicable, bake it before
mount ing. The recommended conditions are 16~24 hours at 120°C or 5~10
hours at 150°C. Note that the standard magazine can not be baked. Use
the heat resistant magazine.

Storage after baking

After baking ICs, store the ICs in the same environment as section
4-3.(1).
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5. Surface Mount Conditions
Please perform the following conditions when mounting ICs not to deteriorate IC
quality.

5—1 .Soldering conditions(The following conditions are valid only for one time soldering.)

Mount ing Method Temperature and Duration Measurement Point
Reflow soldering | Peak temperature of 240°C, IC surface
(air) duration less than 15 seconds

above 230°C, temperature
increase rate of 1~4°C/second

Solder dipping 245°C or less, duration less Solder bath
than 3 seconds/dip, total of
5 seconds
Vapor phase 215°C or less, duration less Steam
solderring | than 40 seconds above 200°C
Manual soldering | 260°C or less, duration less IC outer lead surface

(soldering iron) | than 10 seconds

5—2. Conditions for removal of residual flux
(1) Ultrasonic washing power : 25 Watts/liter or less
(2) VWashing time : Total 1 minute maximum
(3) Solvent temperature 1 15~40°C
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H] 0~10°
" | /
o
&% Y-R{tL | TIN-LEAD (2 73AF2 079 -VAEHEL, AY ERERVEOLTE,
NAME | SOP16-P-225 | LEAD FINISH { PLATING | NOTE Plastic body dimensions do not include burr
BT of resin.
DRAWING NO. AA863 UNIT mm
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NOTES : Stopper which is set at the both ends of magazine (sleeve)

is made of rubber,
All tolerances are *+0.4mm unless otherwise specified.

& e
NAME SOP8SPN—-A2 NOTE
Bif7
DRAWING NO. | CV657 | UNIT mm




