ANS5307K

AN5307K

NTSC Video * Chroma * RGB ¢ Synchronous ¢ Deflection
Signal Processing Circuit

B Description

The AN5307K is an integrated circuit consisting of
video signal processing, colour signal processing,
RGB processing, synchronizing signal processing
circuits (with 1’C Bus) for use in NTSC Colour TV.
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B Features

@ Video portion : Built-in high pass filter, pre-shoot / over-
shoot adjustment, switchable outline emphasis, ABL pin. as

. 0.7
® Chroma portion : Built-in ACC filter, with colour ,_83—_—%—( H
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difference output pin. 184 :

® RGB portion : With colour difference signal input pin, 2
RGB output. . Wi

® Sync. portion : With sync BLK input / output pin, {
switchable AFC1 time constant, H center adjustable. 52-Lead Shrunk DIL Plastic Package

Deflection portion : Parabola waveform, sawtooth
oscillation and distortion correction.
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B Block Diagram
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ANS307K

APL Colour  Killer APC 3.58
Det. . ABL Track  Filter Filler  VCO

Colour
Track

| Ciamp

2)

I

@) ~|Controt|

White

2& Colour ln(cll):ONIOFF
— e
Clamp TINT DEMAXIS Colour 1
0} l L Q) h Control | 0
TINT MAIx 1 JRGB
@ > Demodulaie Stift | Cotour M%‘;!D( —
Demodulac Gan 7+ S ran
- o
Y r—’j_ WHITE, —] RGlB
|
DEMAXIS Colour. MATRIX
C

» Drive

Colour/Black
Compensation
Change (1) el
\v4
T On Screen R x
R

Drive 1
A

Cut off
(R Clamp)

(8+2)

| Dx(':'ive CutG off
Oy Séneen _L]_EJ Cut off
Mute (G Clamp)
—<

®
ol Drive C“]li off

) (B
IIC/DAC On Screen lv—A—J

Vout Parabola VCC9V Rout Gout Bout ERTin Ysin Bin Gin Rin B-Yin R-Yin

Panasonic

225



ANS5307K

B Pin Descriptions

Pin No. | Pin Name Pin No. | Pin Name

1 ~ Sync. Def GND 27 V/C/RGB GND
2 503kHz VCO 28 | R-YOuput
3 AFC?2 Filter 29 B-Y Output
4 High Tension Detection Input (X-ray) 30 3.58MHz VCO
5 High Tension Detection Reference voltage 31 Chroma APC Filter
6 Horizontal Drive Pulse Output 32 VCO Output
7 Horizontal Power supply (HVCC) 33 Killer Filter
8 IIC SDA Input 34 Colour Track Filter
9 IIC GND 35 ABL Input
10 IIC SCL Input 36 Chroma Input
11 Reference Ramp Waveform AGC 37 5V Power Supply (Vcc2)
12 Reference Ramp Waveform Generation 38 Blooming Level Input
13 Corner Slicing Level 39 APL. Detection Filter
14 Vertical Deflection Sawtooth Waveform Output 40 White Detection Filter
15 EW Output 41 Black Detection Filter / Colour Control
16 9V Power Supply (VCC1) 42 ACL Input
17 R Output 43 Y Signal Input
18 G Output 44 V Sync Sep Filter
19 B Output 45 H Sync Input
20 EHT Voltage Detection 46 V Sync Input
21 Ys Input 47 | Lock Det Filter
22 On-screen B Input 48 Sand-castle Pulse Input / FBP Input for BLK
23 On-screen G Input 49 Sand-castle Pulse Output
24 On-screen R Input 50 Flyback Pulse (FBP) Input for BLK
25 B-Y Input 51 V Pulse Output
26 R-Y Input 52 AFC]1 Filter
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B Absolute Maximum Ratings (Ta=25°C) |

Item Symbol Rating Unit
A/ 9.6
Supply Voltage ccl v
Ve 5.6 v
Icci (hs) 87 mA
Supply Current Icc2 (I37) 89 mA
I 26 mA
Power Dissipation (Ta=70°C) Pp 1481 mW
Operating Ambient Temperature Topr -20~ +70 °C
Temperature
Storage Temperature Tstg -55 ~ +150 °C
B Recommended Operating Range (Ta=25°C)
Item Symbol Range
Operating Supply Voltage Range Veer
g Supply g 8 Vie1927 8.5V ~9.5v
i Vee 45V~55V
Operating Supply Voltage Range Viria27
Operating Supply Current Range I 15~20~25mA

B Electrical Characteristics (Ta=25°C)

Item I Symbol lTest Circuit Condition l min. I typ. [ max. l Unit
(1) DC Characteristics
Circuit Current Iis yocy =%, Voca =5V, 61 | 71 | 81 | mA
Circuit Current Iy oo = oV Ve SV, 59 | 71 | 8 | mA
Synchronous Input Pin Voltage Vis.1 Xn%c‘%?g(yﬁvﬁczz\;—- 5V, 0.8 13 1.8 \Y
Synchronous Input Pin Voltage Vi1 1\;1%% ?gyﬁvﬁczz‘;" 5V, 0.8 1.3 1.8 \'
Video Input Pin Voltage Ven yocy=o%, Vo =5V, 27 | 32 | 37| v
ABL Input Pin Voltage Vis.zr ey = oV, Yoy = 5V, 25 | 30 | 35 \
ACL Input Pin Voltage Voo MG 25 | 30 | 35| v
Biooming Level Pin Voltage Vs ooy~ v Voo = 5V, 22 | 27 | 32 \
Chroma Input Pin Voltage Vie.27 g,%c"; =389(},S’2V(i%2\/= 5V, 1.5 20 2.5 A
B-Y Output Pin Voltage Vaszr ooy =%, Voca = 5V, 23 | 28 | 33 \
R-Y Output Pin Voltage Vasz o= oV, Ve = 5V, 23 | 28 | 33 v
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B Electrical Characteristics (Ta=25°C) (Continue)

Item Symbol C:Trisl:it Condition min. | typ. | max. | Unit
Horizontal Signal Processing
3&?:;’;“31 Stabilized Supply | gy | 2 | Voei=SV, Veca=5V, Pin7380Q=12vV | 59 | 63 | 67 v
Constant Voltage Operating | RHVee| 2 | Ip=15-25mA - - | 30 Q
Horizontal Natural Oscillation friom1 2 1545 1 1575 | 16.05 | KkHz
Frequency (1)
figuegaon e Risot | Mo |, oo e whenobergoner | o | 100 | 200 |
Dopzontal Qutput Pulse Ho | 2 344 | 375 | 406 | %
o oS vaie | 2 | e | | | 52| v
Horizontal Output Level Vm 2 24 2.9 34 \Y
Horizontal Pull-in Range feH 2 | fHo=15.75kHz +400 - - Hz
H Center Variable Range (1) | Tpy 2 | Phase advance from 1A[10} — {00] 1.8 25 3.2 s
H Center Variable Range (1) Tou 2 | Phase advance from 1A[10] = [1F] 30 | 23 | -1.6 us
I\'}gﬁl;glze(tf ;: tor Output Vam 2 | Synchronous 5.1 58 6.5 \%
’qﬁﬁ‘;;?ff toROutHg VarL 2 | Asynchronous -0.1 0 0.5 v
o e gy tor Qutput Var | 2 |Hold-down 76 | 83 | 90 | Vv
o aaown Operating Vi | 2 25 | 28 | 3.1 v
Bust Gate Pulse Width Trcp 2 | Sand castle pulse output ‘ 1.8 2.5 3.2 us
IS‘gr‘x,gIC(:gsél;)Pulse Output Veee | 2 | Veestyp. 40 | 43 4.6 \'
P ERE e output vy | 2 | Voo=typ. 27 | 3 |33 | Vv
P e Ealse Output | vy | 2 | Veostyp. 12 | 15 | 18 v
Vertical Signal Processing
Vertical Output Pulse Width | 1Yo 2 360 | 380 | 400 us
Vertical Output Level Vi 2 1.3 1.8 2.3 \'
Porical Ouiput Free-running |y | 2 88 | 60 | 612 | He
Vertical Blanking Pulse Width| TVgx 2 1.37 14 1.43 ms
Y Signal Processing
Video Voltage Gain AYg | 2 | Soeles 7 | 20 | 23 | B
Kﬁfg Voltage Gain Relative | 5y 2 | Ratio between channels Drive =Typ. 25 0 25 dB
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B Electrical Characteristics (Ta=25°C) (Continue)
Test

Item Symbol Circuit Condition min. | typ. | max. | Unit
ideo Vol in Relati .
Mideo Voltage GainRelative | vy | 2 | Y delay line ON/OFF 45| o | 1s dB
Sharpness 1 AGesnny| 2 | f=4MHz Aperture Control SW : 250n 115 | 145 | 175 dB
Sharpness 2 AGesuy | 2 | f=3MHz Aperture Control SW : 300n 11.5 14.5 17.5 dB
Cont : Typ

Contrast Control Range Max |{AGcony| 2 Sharp : Min 35 6 8.5 dB
Ig[c;gtrast Control Range yGn(]?l?N) 2 | Contrast : Min . 30 100 mv
Brightness Variable Range | Var 2 | No input, Bright : Min — Max 3.0 3.7 44 A%
DC RegenerationRate 1 | TDC1 | 2 &iﬁg&;gﬁ?%ggiggnsmlSS“’" Tl 9 | 96 | 102 %
DC Regeneration Rate 2 TDC2 | 2 &%;g)zﬁo_?diggg%nsmlssmn & 96 103 | 110 %
Y Signal Delay Time 1 ToLi 2 | Y delay line : ON 260 | 325 390 ns
Y Signal Delay Time 2 ToL2 2 | Y delay line : OFF 160 205 250 ns
Y Frequency Characteristics 1| Ayiy) 2 Sge:ngzlx&ion rate of 10MHz for f=3MHz, -6 -3 +1 dB

Y Frequency Characteristics 2| Ayay, | 2 Sitle:ng%tli:on rate of I0MHz for £=3MHz, | ¢ 2 2 dB
ACL Characteristics AyACL| 2 |[Pin4d42 3V 3.5V 8 11 14 dB/V
ABL Characteristics AYacL | 2 | Pin35 2.7V—> 3.5V 2.7 34 4.1 ViV
Black Extension AYBL1}{ 2 Input : all black, Pin41: 5V — CR filter | -0.1 0 0.1 \%
Black Extension Gain | AYBL2| 2 | Pt 2l blacks Pin 41 -3V, 11 | 145 | 18 v
]I;cl;igi( Extension Start AYBL3| 2 fhign%i;) 54\1’, ég\f’lﬁ)tgrby contrast, 0.12 0 0.12 v
Black Extension AYBL4| 2 | Dlacklevel: Min 0.8Vppbycontrast, | 08 | 0.18 | 028 | v
Y Correction Min ~ Max Yy 2 wg;:: zlg;/igl :: 1}\4;;’_' Max 0.5 0.85 1.2 \Y
Blooming Level Variation [AYBLM! 2 | Blooming, Pin 38 DC: 0.5V = 4.5V 3.2 39 4.6 \Y%
Pedestal Level (Standard) Y 2 | Cutoff: 80 2.0 24 2.8 \%
Chroma Signal Processing

ACC Characteristics 1 ACC1 2 | Colour bar signal (Burst 300mVpp) -1 0 +1 dB
ACC Characteristics 2 ACC2 | 2 | Colour bar signal (Burst 15mVpp) -3 0 +3 dB
Killer Tolerance €K 2 | Colour bar burst, 0dB=150mVpp -48 -43 -38 dB
Killer Tolerance Hysteresis| €K 2 | Colour bar burst, 0dB=150mVpp - +2 +4 dB
i gmOutput € | 2 | Colourbar signal (Burst 150mVpp) 104 | 134 | 164 | Vpp
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B Electrical Characteristics (Ta=25°C) (Continue)

Item Symbol C’{recstii t Condition min. | typ. | max. | Unit

D e Ry P! €or | 2 | Colourbar signal (Burst 150mVpp) 082 | 1.07 | 132 | Vpp
llg:trinoodulation Output R/B 2 | Rainbow signal R-Y/B-Y output ratio 048 | 0.56 | 0.64 | Times
Demodulation Angle B-Y 4B 2 -5 0 5 | Degree
Demodulation Angle R-Y LR 2 83 88 93 | Degree
Colour Residue Cxiller | 2 | Killer filter pin : to be grounded at 20kQ | - - 50 | mVpp
Demodulation Qutput €ar | 2 |Nosignalinput - | - | s0 | mvpp
APC Pull-in Range Low four | 2 | Burstfrequency change 500 | 600 | - Hz
APC Pull-in Range High fpull 2 | Burst frequency change -500 | -600 - Hz
CW Output Amplitude Cew 2 600 | 800 | 1100 | mVpp
Free-running Frequency fco 2 | Deviation from 3.579545MHz -200 0 200 Hz
RGB Signal Processing

Tiat Center 8 | 2 |V st which ot ccacides ik Boupu| [2F) | A1 | [4A} | -
Tint Variable Range MAX A6, 2 |Tint: Typ — max 40 65 - Degree
Tint Variable Range Min A6, 2 |Tint: Typ = max -37 -50 - Degree
Nt Kangaion Apem | 2 |Demodulation axis : Min — Max 16 | 28 | 39 |Degree
Rango 1y ariable $B- | 2 | Demodulation axis : Typ — Min - | o | 025 | Times
Rango ) ariable $8 | 2 |Demodulation axis : Typ — Min 125 | 15 | 175 | Times
G-Y/R-Y Ratio (1) €G/eRz| 2 |G-Y ratio changeover : 01 047 | 057 | 0.67 | Times
G-Y/R-Y Ratio (2) €G/€R3| 2 |G-Y ratio changeover : 03 027 | 035 | 044 | Times
G-Y/B-Y Ratio (1) €G/CB2| 2 |[G-Y ratio changeover: 01 0.18 | 027 | 0.36 | Times
G-Y/B-Y Ratio (2) €G/€Bs| 2 |G-Y ratio changeover : 03 03 | 036 | 042 | Times
Voge DBk | Bk | 2 Qb 07 |11 | 15| V¥
Colour Control Range Max |Ap yeimax] 2 | Cont: Typ, Colour : Typ — Max 34 5.0 6.6 dB
Colour Control Min Value |Ag.veimn| 2 | Cont: Typ, Colour : Typ — Min - 25 50 mV
S;’g,%‘{,‘}? f{gﬁ’g"g‘ ce Contrast| Ap om| 2 | Colour: Typ. Cont : Typ — Max 3.5 6 85 dB
Drive Control Range Arony | 2 | DiveSW.: 00504 4 | 6 8 dB
Cut off R/B Control Range | V(co) 2 gg: gg SI\VXm - Max 1.6 2.1 2.6 \Y
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@ Electrical Characteristics (Ta=25°C) (Continue)

Item Symbol Cincsl:i . Condition min. | typ. | max. | Unit
%}&fef G Control Vieos | 2 | Cutoff Min ~ Max 06 | 1.1 | 16 \
On-screen Voltage Gain AyG 2 | Ys=1V, Contrast : Max 8 10 12 dB
On-screen Contrast Range | Ayoon | 2 %f; 1—‘)/’Max 0 L5 | 35 dB
ggl-sgreen Contrast Min Ayn?i(gN) 2 | 0.5V input 01 | 03 | 05 Vpp
Qn-screen Frequency A€ | 2 | Auenuation of f=3MHz for f=10MHz 6 | 3 | 4 dB
Deflection Signal Processing
,S\%r;ﬁﬁfd\e/mcal Output Vou | 2 22 | 26 | 30 | Vpp
i‘;‘},‘}ﬁfdfw Output Vew | 2 1.8 | 22 | 26 Vpp
Colour Track
\C,::l%ltl{o'f,r?g( gEE/ON Ass 2 ch;lYo Jrlég?lxé;zt: 1.1V after tint and -160 0 160 mV
S:rlggo?(ag( RO;;F/ON ACsr gﬂg; ga(n)cnl: g);q{ovdaziation when OE is 240 -40 160 mv
\C/::&lgo??g( YOell’;I;sl)N ACgy 2 S:);:; tfr:.crlc1 83Nt,ovda£iation when OE is 350 | 200 | -16 mV
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@ I2C Bus Protocol

(1) Slave address : 100010 10]
(2) Stave address format: S [ SLAVE ADDR [0 [A[SUB ADDR |A| DATABYTE |A|P]
Start condition Write Acknowledge bit Stop condition
ANS307K DAC CONTROL
Nummber Standard
No,| DAC Name of bits | SubAddress | DataAddress | Remarks Ng,asuye.mem
onditions
1| Colour control 7+offSW| 00(00000000) | 00~40~7F | Data:[00], Colour: OFF 40
2 | Tint control 7 01(00000001) | 00~40~7F 40
3 | Brightness control 8 02(00000010) | 00~80~FF 80
4 |Contrast control 7 03(00000011) | 00~40~7F 7F
5 | Sharpness control 7 04(00000100) | 00~40~7F 00
6 Cui—off R 8(+2SW)| 05(00000101) { 00~80~FF 4-stage selection with SW FF
7 {Cut-off G 8 06(00000110) | 00~80~FF FF
8 |Cut-off B 8(+2SW)| 07(00000111) | 00~80~FF 4-stage selection with SW FF
9i{Dirve R 7(+28W)| 08(00001000) | 00~40~7F |2-stage slection with SW 7F
10 |Drive B 7(+2SW)| 09(00001001) | 00~40~7F 2-stage selection with SW 7F
11| Vertical amplitude 7 0A(00001010)[ 00~40~7F 40
12{EW parabola 6 0B(00001101)} 00~20~3F 20
13 | Horizontal amplitude 6 OC(OOOOI 100)| 00~20~3F 20
14 Y delay line selection 1 0D(00001101) | 01(00000001) | [00}—ON [01]—OFF
15 | Aperture control delay rate selection 1 0D(00001101) | 02(00000010) [00]—50ns, 250ns {02]—>0ns,300ns
16 | DC transmission rate selection 1 0D(00001101) | 04(00000100) | [00}—>- [04]—>+
17 | Output blanking ON/OFF 1 0D(00001101) | 08(00001000) [00]—>Output BLK pulse [08]—No pulse 08
18 | AFCI gain selection 2 0D(00001101) 10, 20 "\" od AFCI increase when changed from [30] to {00]
19 |BLX pulse width selection 1 0D(00001101) | 40(01000000) | [00}—>Normal screen [40)—>wide screen
20 [ Serivce switch ON/OFF 1 0D(00001101) | 80(10000000) | [00]—>Normal [80]—def V output DC
21 [Sand castle pulse selection 1 OE(00001110) | 01(00000001) | [00]—>Internal SCP [01]—>external SCP
22 | Vertical amp. polarity selection 1 OE(00001110) | 02(00000010) | Def V. amp. FB pin polarity [00]—- [02]—+
23 | Colour track ON/OFF 1 0E(00001110) | 04(00000100) | [00]— Colour track OFF [04]—Colour track ON 00
24 {Mute ON/OFF 1 OE(00001110) | 10(00010000) | {00]— Normal [01]—RGB output OFF
25 | Sharpness ON/OFF 1 0E(00001110) | 20(00100000) [00]—>Sharpness ON [02}— Sharpness OFF
26 | Black detection / Colour selection 1 OF(00001111) | 40(01000000) | Black det. pin {00]—>Black det. [40]—>Colour Pin
27| Cut-off R switch-1 1 OF(00001111) | 01(00000001) | [00]—[01]—{02]—[03]: Cut-off R level
28 | Cut-off R switch-2 1 OF(00001111) | 02(00000010) | increase
29 | Drive R switch 1 OF(00001111) | 04(00000100) | [00]—>[04]; Drive R gain increase
30 {Drive B switch 1 0F(00001111) | 08(00001000) [OO]——)[OS]: Drive B gain increase 11
31| Cut-off B switch-1 1 OF(00001111) | 10(00010000) [00]—{10]—[20]—[30]: Cut-off R level
32 |Cut-off B switch-2 1 OF(00001111) { 20(00100000) | increase
33 |H Blanking Selection 1 0F(00001111) | 40(01000000) | Chroma BGP [00]—>H.BLK [40}—BBP1
34 | Pre-shooting / Over-shooting amount 3 10(00010000) |  00~04~07 04
Note: DAC default value : Center (eg.: [80] for 8 bits)
SW default value  : [00]
G-Yrato TYPEL : G-Y=-0.57(R-Y)- 0.27(B-Y)
TYPE2 : G-Y=-0.35(R-Y) - 0.36(B-Y)
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® IC Bus protocol (Continue)

ANS5307K DAC CONTROL
Number Standard
No. DAC Name of bits Sub Address |Data Address | Remarks Measurement
Conditions
35 |Black Extension Gain 4 11(00010001) | 00~08~0F 00
36 |White v level 4 12(00010010) | 00~08~0F 08
37 |White v gain 4 13(00010011) | 00~08~0F | [00]—>[07): Contrast interlocked [08]{OF]: Independent 08
38 |Black extension slicing position 8+offSW | 14(00010100) | 00~04~07 04
39 | Demodulation axis R-Y 5 15(00010101) | 00~10~1F 00
40 {Demodulation axis B-Y 6 16(00010110) 00~20~3F | [00], [01): TYPEL1 [02]): TYPE2 [03}:TYPE1 20
41 [G-Y ratio selection 2 17(00010111) 00~02~03 00
42 | White character correction 4 18(00011000) 00~08~0F 00
43 | White character slicing voltage 4 19(00011001) 00~08~0F 00
44 [H center position 5 1A(00011010) | 00~10~1F 10
45 | Vertical S-shape 6 1B(00011011) | 00~20~3F 20
46 | Vertical linearity 6 1C(00011100) 00~20~3F 20
47 |Vertical position 6 1D(00011101) | 00~20~3F 20
48 |Trapezoidal correction 6 1E(00011110) 00~20~3F 20
49 |EW comer 1 3 1F(00011111) 00~04~07 04
50 |EW corner 2 3 20(00100000) 00~04~07 04
51 | Vertical EHT 4 21(00100001) 00~08~0F 08
52 |Horizontal EHT 4 22(00100010) 00~08~0F 08
Note: DAC default value : Center (eg.: [80] for 8 bits)
SW default value : [00]
G-Y ratio TYPE1l: G-Y=-0.57(R-Y)-0.27(B-Y)
TYPE2: G-Y=-0.35(R-Y) - 0.36(B-Y)

Panasonic

233



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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COMPOMENTS FOR ALL

Littlediode supplies new, hard to find or obsolete
el ectronic components and semiconductors all over
the world.

With over two million different components listed
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