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[Note]
This document contains confidential information such as copyright and know-how

belonging to Sharp Corporation. The information herein shall therefore be used
exclusively for the design of systems utilizing this product and may not be used
for any other purpose.
This document shall not be reprinted or disclosed to any third party without the
prior written consent of Sharp Corporation.
This product is designed to be used in electrical products such as office equip-
ment, audio-visual equipment and other consumer products. You are requested to
contact Sharp Corporation if you intend to use this product for specific appli-
cations such as automobiles, trains or aircraft which have critical control or
safety requirements, antidisaster, anticrime systems or any other applications
which require extremely high reliability. This product shall not be used in any |
medical equipment which affects human life,
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Description

The Sharp IR3Y15 has a compact multi-functional IC with
luminance, chroma., and interface circuits for the PAL LCD color
viewfinders all integrated onto a single chip.

This IC contains various filters reducing the number of external
devices required. It also contains a luminance AGC circuit. a
gamma correction circuit to meet the specific requirements of

the LCD panel.

Applications:
PAL LCD color viewfinders

Features:
(1) Low power dissipation (155m¥ TYP.)
(2) 3.584Hz B.P.F., 3.58MHz TRAP

D.L. built-in
(3) APC non regulating
(4) Built-in image control circuit
(5) Built-in polarity invertor circuit
(6) Built-in AGC circuit
(7) Buyilt-in gamma correction circuit
(8) Built-in automatic output DC bias control circuit
(9) Accepts external R.G.B. input

¥ Not designed or rated as radiation hardened

¥ Packaging material: Plastic

* Chip material and wafer substrate type: P type silicon

* Number of pins and package type: 48-pin quad-flat
Package

% Process (Structure): Bipolar
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II. Terminal Connections (TOP VIEY)
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M. Terminal Name
Pin NO. Terminal name Pin NO. Terminal name

1 st 25 TINT

2 CONTRAST 26 vco ouT

3 EXT IN B 27 APC FILTER

4 EXT IN G 28 vCo IN

5 EXT IN R 29 GND

6 veel 30 N.C.

7) VEE 31 VEE

8 N.C. 32 R OUT

9 ACC FILTER 33 yce2
10 VIDEO IN 34 G oUT

11 COLOR 35 OUT DC DET

12 F ADJ 36 B OUT

13 AGC 0UT 37 N.C. N
14 AGC FILTER 38 RGB AMPLITUDE
15 TRAP OUT 39 FRP

16 CLAHP 40 RGB INY

17 APL 41 SUB BRIGHT B
18 H FILTER OUT 42 SUB BRIGHT R
19 SYNC SEP 43 BRIGHT

20 SYNC OUT 44 GANMA 2

21 SYNC IN 43 GAMNA 1

22 TINE CONSTANT 46 PEAK LINITER
23 PICTURE 47 SUB CONTRAST B
24 KILLER FILTER 48 SUB CONTRAST R
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Y. Basic Connection Diagram
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VI. Input/Output Circuit type
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VII
i)

Description of Functional Operation

Terminal function

SY (Pin 1)

Switches between the signal (INT) from the luminance and
chroma lines and the signal (EXT) from the EXT, R.G.B.
inputs. Switched onto INT when it goes "Low” and onto EXT
when it goes "High” or open. '

CONTRAST (Pin 2)

The DC voltage applied to this pin adjusts the contrast of
R.G.B. outputs.

EXT IN B, EXT IN G, EXT IN R (Pins 3, 4, 5)

External R.G.B. inputs. Input must be made via coupling
capacitor.

¥CC 1 (Pin 6)

Connected to positive going power supply.

VEE (Pin 7,31)

Connected to negative going power supply.

ACC FILTER (Pin 9)

Connected to the ACC detector filter.

VIDEO IN (Pin 10)

Inputs composite video signal.

COLOR (Pin 11) .

The DC voltage applied to this pin adjusts the color.

F ADJ (Pin 12)

The value of the resistor connected between this pin and
GND adjusts the frequency characteristics of the filter.
AGC 0UT (Pin 13)

Outputs the voltage detected at the AGC detector circuit
for video line. '

AGC FILTER (Pin 14)

Connected to the AGC detector filter for luminance line.
TRAP 0UT (Pin 15) .
Connected to the 3.58MHz trap. The terminal impedance line
is 1k0.
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CLANP (Pin 16)

Connected to the capacitor that clamps the pedestal of the
luminance signal.

APL (Pin 1T)

Connected to the filter that detects the APL (Average
Picture Level) of the luminance signal.

H FILTER OUT (Pin 18)

Qutput video signal for sync separator circuit.

SYNC SEP (Pin 19)

Inputs video signal to the sync separator circuit.

SYNC OUT (Pin 20)

Qutputs the sync signal separated by the sync separator
circuit. Because the output is provided by an open
collector, it can be connected to a controller operating on
another power supply. This output signal goes "High" level
when in sync and "Low”™ level when out of sync. =
SYNC IN (Pin 21)

Inputs a pulse that goes "Low™ level (=0V) when in sync,
and "High” level (=3V) when out of sync. This input sync
signal and the sync signal separated by the sync separator
circuit are ORed to be sent to the gate pulse generator
circuit.

TINE CONSTANT (Pin 22) .

The time constant (=CR) sets the width of the gate pulse.
PICTURE (Pin 23)

The DC voltage applied to this pin adjusts the frequency
characteristics of the luminance line.

KILLER FILTER (Pin 24)

Connected to the killer detector filter.

TINT (Pin 25)

The DC voltage 'applied to this pin adjusts the hue.

VCO OUT (Pin 26)

OQutput for oscillator circuit.

APC FILTER (Pin 27)

Connected to the APC detector filter.

YCO IN (Pin 28) |

Input to the oscillator circuit.
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e x GND (Pin 29)
Ground
* R OUT. G OUT. B OUT (Pins 32, 34. 36)
Qutput the primary color signal inverted according to the
invert signal.
¥ ¥CC2 (Pin 33)
Connected to positive going power supply for the R.G.B.
outputs.
* OUT DC DET (Pin 395)
Connected to the capacitor that smoothes and holds the
j,; deviation from the output DC bias voltage.
* RGB ANMPLITUDE (Pin 38)
Controls the amplitude between the inverted level and the

non-inverted level of the R.G.B. outputs. This pin is
preset inside the IC.
¥ FRP (Pin 39) -
Inputs the invert signal for the R.G.B. outputs.
% RGB INV (Pin 40)
The voltage applied to this pin sets the polarity of the
‘ R.G.B. outputs with respect to the polarity of the FRP.
~ % SUB BRIGHT B (Pin 41) .
The DC voltage applied to this pin fine-adjusts the
brightness of the B signal. This pin is preset inside the
IC.
* SUB BRIGHT R (Pinm 42)
The DC voltage applied to this pin fine-adjusts the
brightness of the R signal. This pin is preset inside the
IC. |
* BRIGHT (Pin 43)
The DC voltage applied to this pin adjusts the brightness.
¥ Gamma 1, Gamma 2 (Pins 44, 45)
The DC voltages applied to these PEAK
. : LIMITER
pins set the inflection points
on the DC voltage gain of the
ganma correction. (See the figure
to the right.) The Gamma 2 pin ' ' 1
is preset inside the IC.

Output

Input
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*

*

PEAK LIMITER (Pin 46)

The DC voltage applied to this pin sets the level of the
white side peak limiter of the R.G.B. output.

SUB CONTRAST B (Pin 47)

The DC voltage applied to this pin fine-adjusts the
contrast of the B signal. This pin is preset inside the
IC.

SUB CONTRAST R (Pin 48)

The DC voltage applied to this pin fine-adjusts the
contrast of the R signal.  This pin is preset inside the

IC.

ii) Functional operation

ACC detection, ACC amplifier

Detects the peak of the amplitude of the burst signal to
form the ACC loop. -
VCO, APC detection .

The YCO local oscillator circuit is a pierce type X' tal
oscillator circuit.

Detects the phase of the burst signal and the VCO
oscillation output to provide the output that controls the
oscillating frequency of the VCO forming a PLL loop to
eliminate the need for adjustment.

Killer detection

Detects the phase of the burst signal and the VCO
oscillation output.

AGC circuit

Different AGC characteristics can be obtained according to
the APL level of the luminance signal.

The luminance signal has its high frequency components
removed by the filter connected to Pin 17, then it's peak
detected by the AGC detector.

Adjusting the filter

The resistance between Pin 12 and GND controls the
frequency characteristics.

External input switch

The control signal to Pin 1 switches INT and EXT.

The switch is a high speed type.
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* Gamma correction and peak limiter
Corrects the output characteristics Output
curve as shown in right figure
according to the LCD panel.
Pins 44, 45, 46 adjust three

positions where the ramp of the

curve can be adjusted.

*# RGB inversion Input
The R.G.B. outputs (Pins 32, 34, 36)
are inverted according to the FRP pulse input to Pin 39.
The relationship among input, output, and invert pulse

are as illustrated below when pin 40 is connected V...

VIDED input
f ; ur
FRP1 input __r—-—-—-——————1
v H _]"
R.G.B. output
I

¥ R.G.B. output
The push-pull is used to drive the capacitance load. The
feedback that keeps the center voltage of the output signal
at (VCC2-VEE)/2 is used to prevent the DC components from
adding up to adversely affect the LCD panel.

e
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iii) Precautions

* Power supply pin
Ensure Pins 7 and 31 are at the same potential and not
open. Make sure the voltage applied to power supply pin
must be as follows: VEE £ GND < VCCI = VCC2,

* Range of supply voltages
This IC's operation is recommended in the range of the
supply voltage :VEE=GND=0V, VCC1=4.25V~5.25V, VCC2=11.25V~14. 0V,
however. it also operates with YEE=-T7V~-~8. 75V, VCCl=4.25V~5. 25V,
VCC2=4.25V~5. 25V, GND=QV.

¥ Whitebalance adjust
SUB BRIGHT R,B (Pin 41,42) and SUB CONTRAST R,B (Pin 47, 48) are
pre-set inside the IC. When these pre-set terminals are in
operation without regulating whitebalance in LCD display systeﬁ.i’
the whitebalance could be lost by electronic components deviation
in the system. Therefore, regulating the whitebalance, “in someway,
is recommended. ‘

% The Peak Limiter Terminal
The voltage applied to this terminal

should fall into the range of the T
: : @Blm
voltages supplied by the circuit = ,g;;gﬂij
ﬂ'.-

on the right.
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VIII. Absolute Maximum Rating
(Unless otherwise specified Ta=25%)

Parameter Symbol Conditions Rating Unit

Supply voltage *1 YCC2-VEE VCC2-YEE 14.5 v
YCC1-GND YCC1-GND 6 y
VEE-GND VEE-GND 9 v

Power dissipation %2 PO Ta< 25T 580 o¥

Derating ratio ¥2 Ta> 25T 5.8 ¥/t

Operating temperature| Topr -20~+70 T

range

Storage temperature Tstg -55~+150 T

range

Video input pin VIN . 3 Vool

signal voltage

Each adjust pin VINI ycer < v

voltage *3

SYNC OUT output ysp VEE+14.5 Y

withstand voltage

%1 Ensure Pin 7 and Pin 31 are at the lowest electrical potential.

¥2 This specification is just for the device, therefore, the power
dissipation of the actual usage on the applicaation should be well
considered on customer’s side.

x3 Applies to Pins 2, 11, 23, 25, 38, 41, 42, 43, 44, 45, 4s,
47 and 48.
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Operating supply VCC1-GND 4.25 ~ 5.25 v
voltage range VCC2-VEE 11.25~ 13.75 y
VEE-GND 0, -7.5~ -8.175 v
Recommended operating conditions
Parameter Symbol Conditions Rating Unit
Operating supply YCC2 GND=0QV 11.25~14.0
voltage yCC1 ~ GND=0QV 4.25~5.25 v
VEE GND=QV 0
VIDEO IN yvI 0.7 Vp-p
input signal voltage %4
EXT RGB IN VEXT 0.7 Vp-p
input signal voltage %4 A -

the white level.

%4 Determined by the amplitude between the pedestal level and
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5. Surface Mount Conditioas
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 solderingz.)

Mounting 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 dippiag 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_ 1 |

Manual soldering | 260°C or less, duration less IC outer lead surface
(soldering iron) | tham 10 secouds

5—2. Conditions for removal of residual flux ’ -
(1) Ultrasonic washing power : 25 Watvs/liter or less
(2) Washing time : Total | minute maximum
(3) Solvent temperature : 15~40°C

———’
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— 3 —2. Outline dimension of tray
Refer to attached drawiag

4. Storage and Opening of Dry Packing

4 — 1. Store under conditions shown below before opening the dry packing
(1) Temperature range : §5~40C :
(2) Humidity : 80% RH or less

4 — 2. Notes on opening the dry packing
(1) Before opening the dry packing, prepare a working table which is
grounded against ESD and use a grounding strap.
(2) The tray has beem treated to be conductive or anti-static. If the
device is transferred to another tray, use a equivalent tray.

4 —~3, Storage after opening the dry packing

Perform the following to prevent absorption of moisture after opening.

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

(2) 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 im the dry
packing with desiccant (whoes indicater is blue), and store iz an
egvironment with 2 temperature of 5~40°C and a relative humidity of

— 80% or less, and mount [Cs within 2 weeks,
(3) Total period of storage after first opening and re—opening is within
4 days, aad store the ICs in the same eaviromment as section 4~3. (1).

First opening—-X; ~—+re~sealinge——-Y~——re—-opening~—-X; ——mounting
./ Nl A
5~25°C | 5~40°C | 5~15C
§0%RH or less | 80%RH or less | 60%RH or less

ICs in dry

[}
|
packing :

X+ X, -within 4 days
Y twithin 2 weeks

4 — 4, Baking (drying) before mounting

(1) Baking is necessary
(A) If the humidity indicator in the desiccant becomes pink
(B) If the procedure in section 4—3 could not be performed

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

(3) Storage after baking )
After baking ICs, store the {Cs in the same enviroament as seption
4-3. (1).
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viii) Input Signals

SG NO. | Signal Name
SG 1 | Sync Signal Synchronizing pulse, variavie amplitude
} 63.51s
0l |
oV
SG 2 [Video signal(l){ 0dB Sstep stair signal
0. 714V
0. 286V
Sus
€4 tﬁ 63. Sus l
| ]
SG 3 |[Video signal(2)| Variavle APL 5step stair signal
APL 10% 0. 714v
‘“LIIJJ—rlLJ i L u
0.286V ¥

APL 50%

APL 90% 0. 7147

0. 357V
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xi) Test circuit for interface sections
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ix) Test circuit for supply voltage characteristics
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SG NO.

Signal name

SG 4

Video signal(4)

Sine video signal. variable frequency

r
0. 714V

0286V

SG 5

Chrominance
signal

Burst and chroma amplitude 300mVp-p
Burst and chroma frequency 3.5795454liz.
Variable chroma phase

T
I

SG 6

Sine signal

Sine signal amplitude 300mVp-p, variable
frequency

SG 7

Video signal(5)

Sine video signal, variable frequency
and amplitude

63. Sas

SG 8

SY signal

Synchronized with sync pulse
variable amplitude. tr.tf < 50ns

——variable

10p s—4 [

oy

U L

Sync pulse
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XI. PACKAGE AND PACKING SPECIFICATION |

2—-1.

2—-2.

1. Package Outline Specification

Refer to drawing No. AA87 3

2. Markings

Marking conteants
(1) Product name
(2) Company name
(3) Date code
(Example) YY

IR3Y1S
SHARP

WW XXX

(01,02,03,

Marking layout
Refer to drawing

. o

[adicates the product was manufactured
in the WWth week of I9YY,

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

Denotes the production year.

(Lower two digits of the year.)
(4) The marking of “JAPAN” indicates the country of origin.

No.AA873

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

-

(This layout do not define the dimensions of marking character and marking position.)

Dry packing is used for the purpose of maintazining 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 moisture, If the surface
mount type packaze‘for a relatively large chip absorbs 2 large amount of moisture
between the epoxy resim and imsert material (e.g. chip,lead frame) this moisture
may suddenly vaporize into steam when the eatire package is heated during the
soldering process (e.g. VPS). This causes expamsionm and results im 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 ia

surface mount pa

ckages.

3 —1. Packing Naterials i

Material Name Material Specificaiton Purpose

Tray _ Qggggg}ive_plaifi£_£§0devices/tray) Fixing of device
TUpper cover tray | Comductive plastic (ltray/case) _ | Fixing of device
Taminated aluminun bag) Aluminum polyethylene (Ibag/case) | Drying of device
Desiccant | Silies gel_ ____ "7 777" " IDeying of deviee T T
_R;ﬁ):r-;aui _______ R _l{[bfl_'____________&@g_s_/c_ase_) 1 Fix-i-ng—o_f-t—}:; ———————————
Tnner case |« Card board (800devices/case) | Packaging of device |
Label T Paper T Ilﬁ‘i-c_a-t.e—s-p—a;t_ ;uTnFe_rTq-t;a- ot 1-t;

_________________________________gngiigfmumthre

-b;t—e?-(.:.a-se Card board Quter packﬁ;;??;ﬁ-’—---

(Devices shall be placed inte a tray in the same direction.)

ISSUE DATE

'94,03.23

ISSUE NUMBER

140323-02

S/C NUMBER

IR3Y1S

Ly 2 oo~

/ y

o Llbocle,

(NOTE)

(DOCUMENT No, 873-TDE)
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xii) Switching characteristic timing chart

| . -dé/// 4.5V
: Input signal — 5026 =

ov

P, HE
— —trm —» = trn

: 90%
< 50%
< 10%

trur e—

Output signal é

> trLn
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SG NO. | Signal name
SG 9 |FRP pulse tr, tf < 50ns
|63.5ns|
- — 4.5V
s — 0y
2.5ns—
== Innly
' ' Sync pulse
SG10 |Video signal(T)

63.50s  : 36.5
ns

SG11

Video signal(8)

1.0V
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12y

x) Test circuit for luminance, chroma and sync sections

e - 457

1.57
-
~ P24 28 e
OF SLLA P sr22

(E) o—

4.5 o1 10

S

¥43

s

745 §__' l'_ O
V48 —

(a) . )

—— ¥ 1z "?2'

55’"

(«) sT10

] )

——o "
r_— m) "4
sty (@ ! E
L9
Noteld)

Notel) Daishinku Corporation
Frequency 3.579545M0z -
Load Capacitance 16pF
Frequency Tolerance *30ppm

Temperature Characteristics

Note2) .TDK Corporation
NLT 4532-S3R6B

Note3) Resistance Valiability +2x
Temperature Characteristics
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