ICs for TV Panasonic

AN5344FBP

Color-Signal Correcting IC
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The AN5344FBP is a chroma signal processor IC incor- ‘SH EEEEEEEEEEEE Hﬁ———A
porated various video-quality improving techniques. 4900 ro 32
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H Features o s e
» Flesh-tone correction . Automatic tint adjustment with o Q O = c g3
respect to standard flesh tone SEI % 2 g
« CNR : Reduces color smear noise which occurs often =
in VCR and Laser Disk. = O =2
« CRI : Enhanced color details g TTEETTEIEAEEEET [N
« Flesh-tone brightness emhancement . Generating a 1 6] [22 2
brighter flesh tone a 23
« Color limiter . Prevents red and blue saturation. % °l =
= T
il -k
(0.8) g ﬁ
14.020.30 -1 &
172040
64-Pin QFH Package (QFHO064-P-1414)
H Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee 10.5 v
Supply current Iee 66.5 mA
Power dissipation Nete2) Pp 1417 mW
Operating ambient temperature Nete ) Topr —20 to +70 T
Storage temperature Not D Tag —55 to +150 T

Note 1) Ta=25C except operating ambient temperature and storage temperature.
Note 2) Allowable power dissipation of the package at Ta=70°C and mounted on the printbord.

B Recommended Operating Range (Ta=25TC)

Parameter Symbol Range

Operating supply voltage range Vee 8.1V 10 9.9V
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AN5344FBP ICsfor TV

M Electrical Characteristics (Ta=25+27T)

Parameter Symbol Condition min typ max Unit
Supply current (1) T 241 34.3 44.0 mA
Supply current (2) Tos 8.40 12.0 16.5 mA
Supply current (3) Iz 4.75 6.78 9.00 mA
Supply current (4) Iy 468 | 669 | 9.00| mA
Supply current (5) Iy 107 | 152] 210| mA
Pin voltage V2 2.65 3.15 3.65 v
Pin voltage \2 3.79 4.29 4.79 v
Pin voltage Vi 2.69 3.19 3.69 \Y
Pin voltage Vi 2.10 2.60 3.10 \%
Pin voltage \% 3.12 3.62 4.12 v
Pin voltage Vis 2.85 3.35 3.85 v
Pin voltage Vi 2.82 3.32 3.82 A%
Pin voltage Vg 3.13 3.63 4.13 v
Pin voltage V3o 3.62 4.12 4.62 \"
Pin voltage Vao 2.61 3.11 3.61 v
Pin voltage Va 2.62 3.12 3.62 \
Pin voltage Ve 2.32 2.82 3.32 \
Input impedance Ri, DC measurement 16.0 20.0 24.0 kQ
Flesh tone Correction Circuit
Input amplitude gain control 1 (R—Y) Acir Gain at V=5V, input 1 Vp—p 3.92 4.90 5.88 | times
Input amplitude gain control ratio 1 Reirm %::Y;\’/,(E;l?,l)vg:_iz ratio at 0.88 1 1.12 times
Input amplitude gain control 2 (R—Y) Acw Gain at V3 =3.55V 155 | 208 | 239 | times
Input amplitude gain control 2 (B—Y) Aczp Gain at V43 =3.55V 162 | 217 | 249 | times

Gain at Vs=1V

Input amplitude gain control 3 (R—Y) Acr (Polari ty Nersip) —5.88 | —4.90 | —3.92 times
. : . (R-Y), (B-Y) gain ratio at .

Input amplitude gain control ratio 3 Resrp V=1V (Polarity inversion) 0.88 1 1.12 | times
; ] y Gain at Vi3 =2.7V A . _ .

Input amplitude gain control 4 (R—Y) Acar (Polarity nyertnD) 1.98 1.72 1.29 times
: : - Gain at Vg3=2.7V a _ _ .

Input amplitude gain control 4 (B—Y) Acsp (Polarity inversion) 2.15 1.87 1.40 | times

Flesh tone correction center axis Occ Center axis at V41 =3V 122 134 142 deg

Center axis variable width 46cc Center axis at V41 =1 to 5V 41.5 56.5 74.5 deg

. Output level difference between
Flesh tone correction stop level Vestor 123° and 143° at Vag=3.8V 179 224 269 mV
. . Output level difference between | N .

Flesh tone correction gain control AV 123° and 143° at Vy=3V 176 141 106 mV

Flesh tone correction quantity (R—Y) AVeer Output level difference between 123° and 143° 45 115 185 mV

Flesh tone correction quantity (B—Y) AVecs Qutput level difference between 123° and 143° 80 150 220 mV

Flesh tone correction clamp voltage (R—Y) Va 3.7 4.2 4.7 v

Flesh tone correction clamp voltage (B—Y) Vso 37 4.2 4.7 v

Sandcastle pulse slice level 1 Vscr: 3.01 3.51 4.01

Flesh tone Brightness Enhancement Circuit
APL detection voltage VarL Pin® input, 0.714Vo-p 1.47 1.87 227 v
APL detection voltage ratio AV apL Pin@ input, ratio input 0.14 0.34 0.54 | times

0.357Vo—p to input 0.714Vo-p
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ICs for TV ANS5344FBP
M Electrical Characteristics (cont.) (Ta=25+2T)
Parameter Symbol Condition min typ max Unit
The lowest voltage at which Ys is ON,
Y threshold voltage Vysta when Vs is increased from 0V 1.55 2.05 225 v
Y characteristics Vys When Vis=5V, Vig=4V 348 3.98 448 A"
APL bias Vi 43k Q) between Pin@d to GND 7.54 8.04 8.54 A\
Flesh tone brightness Enhancement maximum output VHBmax. gll}slzrlln\gf;;;’ 0.49 0.68 0.76 Vo-r
Flesh tone brightness Enhancement correction ratio AVypcr When V=3V, ratio to Vos=5V|—10.67 | —7.67 | —4.67 dB
Flesh tone brightness Enhancement clamp voltage (R—Y) Vo 3.68 4.18 4.68 \'
Flesh tone brightness Enhancement clamp voltage (B—Y) Va2 3.68 4.18 4.68 A\
CRI Circuit
CRI standard output (R—Y) Voer {’;;E?;glpm’ 30mVe—plMHz 043 | 061 | 086 | Vs
CRI standard output (B—Y) Voes f,‘fﬁ%{‘,‘l’“t’ 30m VR Qg 098 | 138 | 195 | Ve
CRI maximum output (R—Y) AVperma, | V2=5V Ratio to standard output | 273 | 4.31 5.89 dB
CRI maximum output (B—Y) AVpesmax. | V2=5V Ratio to standard output |  2.79 4.17 5.75 dB ICs for
CRI minimum output (R—Y) AVpermin, | V2=1V Ratio to standard output | — — —18 dB [TV E
CRI minimum output (B—Y) AVpgpmin. | V2=1V Ratio to standard output | — — —18 dB
TINT Circuit
Calculate from the output when
Tint center f1c Pin@2, €3 input is 3Vp-p, 10kHz -8 0 8 deg
and Vi, open.
. Variation quantity from . _ i
Tint control max. A4 6 Tmax. V=4V tint center 54 39 24 deg
. ) ) Variation quantity from
Tint control min. 4 1, Vi,=2V tint center 62 77 92 deg
Color Limiter Circuit
. - Pin@ input 1.5Vo-»
Color peak detection 1 (R—Y) Ver Pin(5) output DC voltage 4.52 5.02 5.52 v
. P Pin@ input 1.5Vo—p \
Color peak detection 1 (B—Y) Ve Difference voltage from R—Y 0.4 0 04 v
Pin@ input 0.5Vo—p
Color peak detection 2 (R—Y) Vrr Difference voltage from —229 | —1.89 | —1.49 v
color peak detection 1 (R—Y)
Pin@ input 0.5Vo-p
Color peak detection 2 (B—Y) Vezs Difference voltage from —04 0 0.4 v
color peak detection 2 (R—Y)
.. Pin®2 input 2Vo-p V1 where
Color limit level 1 Vi1 Pin®) to GND is 22k O 1.75 2.19 2.63 Vo-p
o Ratio to color limit level 1, when R
Color limit level 2 Viz Pin®) to GND is 82k O 0.55 0.76 0.92 | times
Output amplitude gain control 1 (R—Y) A aPtlr{/@?;%%mput 3Ve-p 0.81 1.08 124 | times
, , _ Pin@2, @ input 3Ve—p
Output amplitude gain control ratio 1 Ruire (R-Y), B—Y) gain ratio at 0.88 1.0 1.12 times
V;=5V
Output amplitude gain control 2 R-Y) Apr At V7=3.5V 0.28 0.36 043 | times
Output amplitude gain control 2 (B—Y) Apss At V7=3.5V 0.28 0.36 0.43 | times
Output amplitude gain control 3 (R—Y) Arsr At V;=1V (Polarity inversion) | —1.20 |—1.04 | —0.78 | times
; : : AtV,=1V (Polarity inversion) .
Output amplitude gain control ratio 3 Risre (R—Y),(B~Y) gain ratio 0.88 1.0 1.12 | times
Output amplitude gain control 4 R-Y) Ars At V;=2.5V (Polarity inversion) | —0.84 | —0.73 | —0.55 | times
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ANS5344FBP ICsforTV

M Electrical Characteristics (cont.) (Ta=25+2T)
Parameter Symbol Condition min typ max Unit

Output amplitude gain control 4 (B—Y) A When V;=2.5V (Polarity inversion)| —0.86 | —0.75 | —0.56 | times

Pin® input 0.714Vo—p

Color limit level 3 Vi3 Ratio to limit level 1 when 0.95 1.00 1.05 | times
Pin(®) to GND is 82k Q

_ Pin@2, €3 input 3Vp—p :
Color control 1 (R—Y) Arcir Output level at V=3V 0.35 0.44 0.53 times

_ Pin@2, € input 3Vp—p .
Color control 1 (B—Y) Arcis Output level at Va= 3V 035 | 044 | 053 | times
Color control 2 (R—Y) Arcm At Vg=1V, Ratio to Vg=3V — | — —40 dB
Color control 2 (B—Y) Aic | At Vg=1V, Ratio to V=3V — | — | -4 dB
Pedestal clamp voltage Vs 3.06 3.56 4.06 \

CNR Circuit

V53 :OV, input 3Vp—p,

CNR gain 1 (R~Y) Anir PinD input, Pin® output —-15 0 1.5 dB
CNR gain ratio 1 Rnirs ﬁ;%%;f when Vs, =0V, 0.88 1 1.12 | times
Difference adjustment gain (R—Y) A 12’131?6%31;;2});1;6@912?{; N i’ —5.74 |—346 | —1.18 dB
Difference adjustment gain ratio Ras I‘{Iﬁéi:ﬁézp;;%%};t;g 0.74 | 095 1.10 | times
Difference adjustment maximum gain (R—Y) Adrmax. Vas= 5V, input 0mVe-p, 1.5 3.8 6.1 dB

PinG® input, Pin®) output

V36=5V, input 60mVp-p,

Pin6? input, PinG® output 23 4.6 6.9 dB

Difference adjustment maximum gain (B—Y) AdBmax.

V35=9V, input 60mVpp,

K operation offset (R—Y) Vkir Pin&d input, Pin&d output —_— — —12 dB
K operation offset (B—Y) Vkis ;ﬁéﬁgﬁ&gpg;%%%i;z’ — — —12 dB
CNR gain 2 (R—Y) Anzm Eﬁé@fg&ﬁpﬁ%m@t —1129 |—829 | —5.29 dB
CNR gain ratio 2 Ruae 5;;{ (’)li,’_izpfi%"vfl_fn 0.88 1] 112 times
K operation gain 1 (R—Y) Agir ;ﬁéﬁ:ﬁéﬁp;;%%&;i — — —15 dB
K operation gain 1 (B—Y) Axis ;ﬁ;‘é%:ﬁé?p;;%%n;&;’t — — —15 dB
K operation gain 2 (R—Y) Axax ;’iﬁéﬁﬁf&%ﬂg&? —55| =32 | —09 | 4B
K operation gain 2 (B—Y) Axop ﬁﬁéi:ﬁéﬁp;;%%%m;; —5.3 —2.6 0 dB
Sandcastle pulse slice level 2 Viepz 1.8 2.3 2.8 v
Difference monitor amplitude Vmr ggé?:;&i Pin@ output 0.336 | 0480 | 0.624 Vp-p
K control 1 (R—Y) Axcir &ﬁéﬁ;&%ﬁ%ﬁ’gﬁ — | — | —-30| 4B
K control 1 (B~Y) Ancis ;ﬁéﬁf};&ﬁpﬁ%‘gﬁ;’ — | — | -3 dB
K control 2 (R—Y) Axcz l\,’iﬁ@:@ﬁ;&%;%%“x;? —61 | —38 | —15 dB
K control 2 (B—Y) Ancas ;ﬁéﬁ;&ﬁ%ﬁ%ﬁ;ﬁ’ —-53 | =30 | —07 dB
K control 3 (R—Y) Axcr Eﬁéﬁééﬁ%‘,ﬁ%ﬁ%ﬁ{ 012 | 242 | 472| B
K control 3 (B—Y) : Axc | w26V, input 60mVe—r, 108 | 338 | 568 dB

PinGD input, Pin@ output
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ICs for TV ANS5344FBP

B Electrical Characteristics (cont.) (Ta=25+2T)

Parameter Symbol Condition min typ max Unit
_ V3=0V, input 60mVe_p, _ o _

. Kcontrol 4 (R—Y) Ancar Pin®® input, PinG) output 30 dB
_ Vs53=0V, input 60mVp—p, - - _

K control 4 (B—Y) Anca Pin&) input, Pin® output 30 dB
_ Vs3= 2V, input 60mVp—P, _

K control 5 (R—Y) Anesk PinG® input, Pin® output - — 30 dB
_ V53 = 2V, input 60mVp*p, _

K control 5 (B—Y) Ancss Pin&D input, Pin3 output - — 30 dB

CNR clamp voltage (R—Y) Vs1 360 | 410 | 4.60 v

CNR clamp voltage (B—Y) Vs2 3.60 4.10 4.60 v

CCD clamp voltage (R—Y) Vss 6.34 6.84 7.34 v

CCD clamp voltage (B—Y) Vs7 630 | 680 | 7.30 A

. The lowest voltage at which CNR is ON,
CNR switch threshold voltage VenrH when Vs is increased from OV 0.2 0.6 1.0 v

B Electrical Characteristics (Reference Value) (Ta=25+2T)

Parameter ‘ Symbol | Condition ‘ min ‘ typ ! max | Unit 3
Flesh tone Correction Circuit !rC\IIs forg
+side control range Oc+ Phase at V4 =3V 114 148 172 deg
. . ; Control range variation quantity
+side control variable width A0c+ at Vap=2 to 5V 36 47 58 deg
—side control range . Phase at V3y=3V 80 91 102 deg
—side control variable width 48c- aCto\r}zrgci Eaifg\\;arlauon quantity 0 9 24 deg
Flesh tone correction quantity (R—Y) AVecr Color correction quantity (R—Y) variation | 10 A\ V/C
ambient temperature dependency AT rate, at Ta=—20 to +70°C change : &
* Flesh tone correction quantity (B—Y) AVecs Color correction quantity (B—Y) variation L 20 N\ v/ C
ambient temperature dependency 4T rate, at Ta=—20 to +707C change ) mV/
. . . Color correction quantity (R—Y)
ool v sapenciney Y| g | vaatonme TV ) — |10 | — | muV
pPly ge cep Y —10% to +10% change
: . Color correction quantity (B—Y)
Flesh tone correction quantity (B—Y) AVecs AR quantty
supply voltage dependency v\ variation rate, at Tec =9V X —30 - mVv/v

—10% to +10% change

Flesh tone Brightness Enhancement Circuit

Flesh-color brightness maximum

Flesh tone brightness enhancement maximum | A4VuBmax. " | mVo_p
output ambient temperature dependency 4T %itiut_vza(;u;zoi %toecazh ange 0.10 T T
. Flesh col i i
Flesh tone brightness enhancement maximum AVHBmax. ouet;utc\(/) a?_f al:irérglhrtal;ga;lmum _ 90 o mVo_p
output supply voltage dependency a4V Vee=9V—10% to +10% change vV
CRI Circuit
Coring quantity 1 Vcorel Between Pin6D to GND, 510k02. 0.50 0.81 1 times

Ratio to CRI standard output (B—Y)

. . Betwsen Pin6D to GND, 200k Q).
Coring quantity 2 Veorez Ratio to CRI standard output (B—Y)

Between Pin63 to GND, 150k Q.

0.34 0.55 0.85 | times

Slice level 1 (R—Y) Vs Ratio to CRI standard output (R —Y) 0.40 0.62 0.95 | times
, . Between Pin6 to GND, 150k ). .
Slice level 1 (B—Y) Vs Ratio to CRI standard output (B—Y) 0.41 0.63 0.96 | times
. _ Between Pin@ to GND, 100k Q). .
Slice level 2 (R—Y) Vsr Ratio to CRI standard output (R —Y) 0.12 0.26 045 | times
Slice level 2 (B—Y) Ve Between Pin63 to GND, 100k Q. 0.12 0.26 0.45 times

Ratio to CRI standard output (B—Y)

Note) The characteristics value in parentheses is not a guaranteed value, but reference one on design.
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ANS5344FBP ICs for TV

B Electrical Characteristics (Reference Value) (cont.) (Ta=25+27T)

Parameter Symbol Condition min typ max Unit
CRI standard output (R—Y) AVper CRI standard output (R—Y) variation . _ | mVe—p
ambient temperature dependency aT factor, at Ta=—20 to +70°C change 0.5 T
CRI standard output (B—Y) AVpes CRI standard output (B—Y) variation o —30 _ imVep
ambient temperature dependenc 4T factor, at Ta=—20 to +70°C change ’ T
P! P Y
CRI standard output (R—Y)
CRI standard output (R—Y) AVorr variation factor, aI; Vee=9V — 25 | — |mVee
supply voltage dependency 4V —10% to +10% change v
_ CRI standard output (B—Y)
CRI standard output (B—Y) AVors. variation factor, at Vec =9V — 60 — | mVer
supply voltage dependency 4V —10% to +10% change v
TINT Circuit
. A8cc AtTa=—20 to +70C 9 o
TINT center ambient temperature dependency T change 0 — | deg/C
4 80cc At Vee=9V—10% to - __ )
TINT center supply voltage dependency " +10% change 0.5 deg/V
Color Limiter Circuit
lor limit level (R—Y
Color limit level (R—Y) Vi | Colorlimitlevel (R=Y) ol os | | mVes
ambient temperature dependency AT Ta= —20 to0 +70°C change ’ C
Color limit level (B—Y) Vizs S;rliziilégl gﬁgf la(tB —Y . 05 . mYP—-P
ambient temperature dependency AT Ta=—20 to +70°C chan ge ’ C
Color limit level (R—Y) Vi Saorli(;iilolgl %;i?;/re laiR Y — 100 _ |mVee
supply voltage dependency Y Vee=—10% t’o +10% change \'
Color limit level (B—Y) Vizs S:rli‘;ig? ;;:j;/re 1a<tB Y _ 100 _ |mVee
supply voltage dependency a4V Vee=—10% to +10% change v
CNR Circuit
Group delay time (R—Y) Gpr 51 %Iisg(t)lg? delay time (R—Y) 40.8 68.0 95.0 ns
Group delay time (B—Y) Gps 51 gg{{uoig? delay time (B—Y) 39.8 66.4 93.0 ns
DGy (R—Y) DGz DG of Pin6) — Pin® -1 0 1 %
DGy (B—Y) DG DG of Pin& — PinG) -1 0 1 %
Clamp pulse width Tewe Pulse width of Pin@) 0.65 0.93 1.21 4s
_ K control 2 (R—Y)
K control 2 (R—Y) AAner variation factor, at — |-0.015 | — dB/TC
ambient temperature dependency 4T Ta=—20 to +70C change
K control 2 (B—Y)
K control 2 (B—Y) AAxcm variation factor, at — |-0015 | — dB/C
ambient temperature dependency 4T Ta=—20 to +70°C change
_ K control 2 (R—Y)
K control 2 (R—Y) AhAnew variation factor, at Vec =9V — 035 | — dB/V
supply voltage dependency av —10% to +10% change
_ Kcontrol2 (B—Y)
K control 2 (B—Y) AAncn variation factor, at Vec=9V — 035 | — dB/V
supply voltage dependency 4av —10% to +10% change

Note) The characteristics value in parentheses is not a guaranteed value, but reference one on design.
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ICs for TV

ANS5344FBP

H Pin Descriptions

Pin No. Pin name Pin No. Pin name

1 [NC 33 |NC

2 { CRI correction amount 34 | K operation gain control

3 | Y input 35 | Offset control

4 | Limit slice level 36 | Difference control

5 | Color peak detection 37 | Flesh tone correction gain control
6 | Color limit level 38 | Flesh tone correction stop control
7 | Output polarity gain control 39 | —side compensation conirol

8 | Color control voltage 40 | +side compensation control

9 | APL inter lock limiter switch 41 | Central axis control

10 |R—Y output 42 |R—Y input

11 {B—Y output 43 | Input polarity gain control

12 | Tint control voltage 44 {B—Y input

13 | APL shift adj. 45 | GND3 (B—Y systemn)

14 | APL detection 46 | GND4 (R—Y system)

15 | Flesh tone brightness enhancement output || 47 | Flesh tone correction R—Y output
16 |NC 48 |NC

17 | Vees (for CNR) 49 |NC

18 | YS input 50 | Flesh tone correction B—Y output
19 | External DC input 51 |CNRR—Y input
20 | Veer (Main) 52 | CNR B—Y input
21 | Veer (clamp system) 53 | K control
22 | Flesh tone brightness enhancement B—Y input || 54 | CCD R—Y input
23 | Flesh tone brightness enhancement R—Y input || 55 | CCD B—Y input
24 |CNR B—Y output 56 |CCD R—Y output
25 |CNR R—Y output 57 |CCD B—Y output
26 | Flesh tone brightness correction amount || 58 | GND1 (main)
27 | Clamp pulse output 59 | GND2 (clamp system)
28 | Mono-multi CR 60 | Difference monitor
29 | SCP input 61 | CRI coring level
30 | Vees (B—Y system) 62 | Y-high pass input
31 | Veea R—Y system) 63 | CRI slice level
32 |[NC 64 | GND5 (for CNR)

B Reference

Power Dissipation Pp (mW)

Power Dissipation of Package

PD —Ta
] [ [ 1
2,400 Glass epoxy board
(50mm X 50mm X t0.8mm)
2,155 Ruy-2=58°C/W
2,000 N Pp=2155mW (25TC)
N
1,600 \\
N IC without heat sink
1,%(3)0 Ruj—a=94CIW
1,200 N\ Po=1330mW (25C)
800 )&\
400 N N
0

0 25 5 75 100 125 150
Ambient Temperature Ta (C)
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products. No license is granted in and to any intellectual property right or other right owned by Panasonic Corporation or any
other company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any
other company which may arise as a result of the use of technical information described in this book.

(3)The products described in this book are intended to be used for standard applications or general electronic equipment (such as office
equipment, communications equipment, measuring instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

* Special applications (such as for airplanes, acrospace, automobiles, traffic control equipment, combustion equipment, life support
systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of the prod-
ucts may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

(4)[The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-to-date Product
Standards in advance to make sure that the latest specifications satisfy your requirements.

(5)'When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

1 Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6)[Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which

damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)(This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of our company.
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