| Ordering number : ENA1992 |

SANYO Semiconductors
SA//MYO ’ uDATA SHEET

An ON Semiconductor Company

Bi-CMOS IC

LV/109E — AC Switch
Europe SCART Standard

Overview
The LVV7109E is a rationalized IC of AC switch LV7108 complying with the Europe SCART standard.

Features and functions
¢ Video/Audio Canal-SW
¢ 6dB-VideoAmp
e 6MHz/12MHz/27MHz-LowPassFilter
¢ 9ch VideoDriver (AV1/AV2/Line/RGB/Component)
e V/-Sync. Detection
e 3ch Stereo Audio Input
e 2ch Stereo Audio Output

Specifications
Absolute Maximum Ratings at Ta = 25°C

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage 1 Vcel max 6.0 \%
Maximum supply voltage 2 Vce2 max 13.0 \%
Recommended supply voltage 1 Veel 5.0 \%
Recommended supply voltage 2 Vee2 12.0 \%
Operating supply range 1 Vcelopg 451t05.3 \%
Operating supply range 2 Vce2 opg 11.1to 125 \%
Allowable power dissipation Pd max * With specified substrate 1070 mw
Operating temperature Topr -20 to +75 °C
Storage temperature Tstg -40 to +150 °C

* With specified substrate : 76.1mm x 114.3mm x 1.6mm, glass epoxy.

M Any and all SANYO Semiconductor Co.,Ltd. products described or contained herein are, with regard to
"standard application", intended for the use as general electronics equipment. The products mentioned herein
shall not be intended for use for any "special application" (medical equipment whose purpose is to sustain life,
aerospace instrument, nuclear control device, burning appliances, transportation machine, traffic signal system,
safety equipment etc.) that shall require extremely high level of reliability and can directly threaten human lives
in case of failure or malfunction of the product or may cause harm to human bodies, nor shall they grant any
guarantee thereof. If you should intend to use our products for new introduction or other application different
from current conditions on the usage of automotive device, communication device, office equipment, industrial
equipment etc. , please consult with us about usage condition (temperature, operation time etc.) prior to the
intended use. If there is no consultation or inquiry before the intended use, our customer shall be solely
responsible for the use.

B Specifications of any and all SANYO Semiconductor Co.,Ltd. products described or contained herein stipulate
the performance, characteristics, and functions of the described products in the independent state, and are not
guarantees of the performance, characteristics, and functions of the described products as mounted in the
customer's products or equipment. To verify symptoms and states that cannot be evaluated in an independent
device, the customer should always evaluate and test devices mounted in the customer's products or
equipment.

SANYO Semiconductor Co., Ltd.

http://semicon.sanyo.com/en/network
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LV7109E

Electrical Characteristics at Ta = 25°C, VccV =5.0V, VCCcA =12V

Input Output . Ratings )
Parameter Symbol K . Test condition Unit
point point min typ max
Current dissipation 1 (5V) Iccl Non-signal 69.7 82.0 94.3 mA
Current dissipation 2 lcc2 Non-signal 1.1 13.0 15.0 mA
(ALL5V)
Current dissipation 3 Icc3 Non-signal 7.7 9.0 10.4 mA
(12v)
Video Canal SW part
Output voltage 1 VDCC AV1, AV2-OUT (Sync tip) 0.5 0.7 0.9 \
Voltage gain VGC V|N = 1Vp-p, f = 100kHz, AV1, AV2-OUT 55 6.0 6.5 dB
Frequency characteristics 1 VFC1 17 V|N = 1Vp-p, f = 10MHZz/100kHz -1.0 0.0 +1.0 dB
38 12 (P17, P19: Through)
Frequency characteristics 2 VFC2 40 V|N = 1Vp-p, f = 6MHZz/100kHz -15 0.0 +1.5 dB
(P38, P40: 6MHz-LPF)
DG Differential gain DGC 19 V|N = Video : 1Vp-p -1 0 +1 %
DP Differential phase DPC 38 14 V)N = Video : 1Vp-p -15 0 +1.5 °C
Cross talk between channel CTC 40 Selected input = GND -60 -50 dB
Non-selected input = 1Vp-p, f = 4.43MHz
Picture S/IN VSNC VN = Video (50%White) -70 -65 dB
Maximum output level 1 VoMAXC1 17 12 Output level (Trough output) whose 2.8 3.0 Vp-p
19 14 linearity exceeds 1%

VN = Linearity (lamp) signal
Output level at linearity 1%

Maximum output level 2 VoMAXC2 38 12 Output level (ENC output) whose linearity 2.6 2.7 Vp-p
40 14 exceeds 1%

V|N = Linearity (lamp) signal
Output level at linearity 1%

Video INPUT SW part

Output voltage 1 VDCI1 17,19, 21 35 Composite (Sync-Tip) 0.8 1.0 1.2 \%

Output voltage 2 VDCI2 17,19, 21 35 Y (Sync-Tip) 0.8 1.0 1.2 \%

Output voltage 3 VDCI3 3 33 Chroma (Center) 1.8 2.1 2.4 \%

Voltage gain 1 VGI1 17,19, 21 33 V|N = 1Vp-p, f = 100kHz, load = 10kQ -0.5 0.0 +0.5 dB
3 35

Frequency characteristics VFI 17,19, 21 33 V|N = 1Vp-p, f = 10MHz/100kHz -1.0 0.0 +1.0 dB
3 35

DG Differential Gain DGSW 17,19, 21 35 V|N = Video :1Vp-p -1 0 +1 %

DP Differential Phase DPSW 17,19, 21 35 V|N = Video :1Vp-p -1.5 0 +1.5 °C

Cross talk between channel CTAD 17,19, 21 33 Selected input = GND -60 -50 dB
3 35 Non-selected input = 1Vp-p, f = 4.43MHz

Picture S/IN VSNC 17,19, 21 35 V|N = Video (50%White) -66 -60 dB

Maximum output level VoMAXSW 117,19, 21 35 Output level (ENC output) whose linearity 1.8 2.0 Vp-p

exceeds 1%
V|N = Linearity (lamp) signal
Output level at linearity 1%

Video Driver part

Output voltage 1 VDCD1 64, 46 6 RGB (Pedestal) 0.6 0.8 1.0 \%
1,44 8
3,42 10
Output voltage 2 VDCD2 40 16 CVBS (Sync tip) 0.5 0.7 0.9 \%
27 Y (Sync tip)
Output voltage 3 VDCD3 3 10 C, Pr, Pb (Center) 1.7 2.0 2.3 \%
46 23
42 25
Output voltage 4 VDCD4 40 27 Y (Sync tip) 0.8 1.0 1.2 \Y
Voltage gain 1 VGD1 64, 46 6, 23 For V[N = 1Vp-p and f = 100kHz Line 5.5 6.0 6.5 dB
1,44 8, 27 output only: 2 drives, Other outputs: 1drive

3,42 10, 25
40,38 |[12,14,16

Continued on next page.
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Continued from preceding page.

Input Output . Ratings )
Parameter Symbol K . Test condition Unit
point point min typ max
Frequency characteristics 1 | VFD1 46,44,42| 6,8,10 | V)N =1Vp-p, f = 6MHZz/100kHz when -1.5 0.0 +1.5 dB
40,38 |23,27,25| 6MHzLPF is selected
12,1416
Frequency characteristics 2 VFD2 46 6 f = 27MHz/100kHz when 6MHZzLPF is -35 -25 dB
44 8 selected
42 10
Frequency characteristics 3 VFD3 46 23 f = 12MHz/100kHz when 12MHzLPF is -1.5 0.0 +1.5 dB
44 27 selected
42 25
Frequency characteristics 4 VFD4 46 23 f = 54MHz/100kHz when 12MHzLPF is -40 -30 dB
44 27 selected
42 25
Frequency characteristics 5 VFD5 46 23 f = 13.5MHz/100kHz when 13.5MHzLPF -1.5 0.0 +1.5 dB
42 25 is selected
Frequency characteristics 6 VFD6 46 23 f = 74MHz/100kHz when 13.5MHzLPF is -40 -30 dB
42 25 selected
Frequency characteristics 7 VFD7 44 27 f = 256MHz/100kHz when 27MHzLPF is -1.5 0.0 +1.5 dB
selected
Frequency characteristics 8 VFD8 44 27 f = 74MHz/100kHz when 27MHzLPF is -40 -30 dB
selected
Group delay 1 VGDD1 46,44, 42| 6,8,10 | f=6MHz/100kHz when 6MHzLPF is 20 35 ns
40,38 |(23,27,25| selected
12,14 16
Group delay 2 VGDD2 46 23 f = 12MHz/100kHz when 12MHzLPF is 14 25 ns
44 27 selected
42 25
Group delay 3 VGDD3 46 23 f = 27MHz/100kHz when 13.5MHzLPF is 10 18 ns
42 25 selected
Group delay 4 VGDD4 44 27 f = 27MHz/100kHz when 27MHzLPF is 10 18 ns
selected
Mute attenuation VMUD ALL V|N = 1Vp-p, f=4.43MHz -60 -50 dB
DG Differential gain DG1 ALL V|N = Video : 1Vp-p -1 0 +1 %
DP Differential phase DP1 ALL V|N = Video : 1Vp-p -1.5 0 +1.5 °C
Cross talk between channel | CTD ALL VIN = 1Vp-p, f=4.43MHz -60 -50 dB
Driver output terminated with 75Q
Picture S/N VSND ALL VN = Video (50%White) -70 -65 dB
Maximum output level 1 VoMAXD1 64, 46 6 Output level (RGB) whose linearity 25 2.7 Vp-p
1,44 8 exceeds 1%
3,42 10 V|N = Linearity (lamp) signal
Output level at linearity 1%
Maximum output level 2 VoMAXD2 40 16 Output level (brightness, CVBS) whose 2.6 2.8 Vp-p
27 linearity exceeds 1%
V|N = Linearity (lamp) signal
Output level at linearity 1%
Maximum output level 3 VoMAXD3 46 23 Output level (color difference) whose 2.0 25 Vp-p
42 25 linearity exceeds 1%
VN = sin 10kHz
Output level at linearity 1%
Sync-SEP part
V.SYNC output VVSH 17,19,21| 34 43 47 5.0 v
High voltage
V.SYNC output VVSL 17,19, 21 34 0.0 0.3 0.6 \Y%
Low voltage
V.SYNC output TDVS 17,19, 21 34 Note 2) 7 15 25 us
delay time
V.SYNC output TWVS 17,19, 21 34 V|N = PAL Video : 1Vp-p 125 155 185 us
pulse width Note 2)

Note 2) When pin 10 is open
Continued on next page.
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Continued from preceding page.

Input Output . Ratings )
Parameter Symbol K . Test condition Unit
point point min | typ | max
Audio canal switches part
Maximum output level VoMAXC AV1, AV2-OUT (L, R) 2.2 25 Vrms
Output level at f = 1kHz, THD = 1%
BW = 400 to 30kHz
Channel balance CVsw V|N = 2Vrms, f = 1kHz -1.5 0.0 +1.5 dB
Lch Gain-Rch Gain
Total harmonic distortion THDAC R-Ch. R-Ch. VIN = 2Vrms, f = 1kHz, 0.003 0.01 %
49,50,51| 58,61 BW = 400 to 30kHz
Output noise voltage VNAC Rg = 0Q2, BW = JIS-A -100 -80 dBvV
Mute attenuation VMUAC L-Ch. L-Ch. V|N = 2Vrms, f = 1kHz, BW = JIS-A -90 -75 dB
54,55,56| 59,62 | 20log (VouT/VIN)
Input impedance ZIN 80 100 120 kQ
Cross talk between channel CTsw V|N = 2Vrms, f = 1kHz -110 -80 dB
and selctors Rg = 0Q2, BW = JIS-A
Output off set voltage VOFSET Off set voltage at the time of -20 0 +20 mv
changeover SW.
External control part
I°C-BUS High level input VIH 36 25 Vcees v
voltage 37
I°C-BUS Low level input ViL 36 GND 0.8 \
voltage 37
FSS output H voltage VHFSS 7 Serial control select FSS OUT H, 10.6 111 11.6 \
load = 10kQ
external output resistor 470 recommended
FSS output M voltage VMFSS 7 Serial control select FSS OUT M, 5.5 6.3 7.0 \%
load = 10kQ
external output resistor 470 recommended
FSS output L voltage VLFSS 7 Serial control select FSS OUT, 0.0 0.1 0.5 \
load = 10kQ
FSS risinge time TFSSLH 7 1.0 ms
FB output H voltage VHFB 18 Serial control select FB OUT H, 3.0 4.0 5.0 \
load = 150Q
FB output L voltage VLFB 18 Serial control select FB OUT L, 0.0 0.2 0.4 \
load = 150Q
FB external control L range VLFBIN 20 18 Pin 20 input voltage range at 0.0 0.5 \%
which the pin 18 output becomes “L".
FB external control H range VHFBIN 20 18 Pin 20 input voltage range at 1.0 3.0 \%
which the pin 18 output becomes “H”.
External control output H VEXTH 26 2k load for data 1 4.0 4.5 5.0 \
voltage
External control output L VEXTL 26 2kQ load for data 0 0.0 0.3 1.0 \
voltage
Internal reference regulator
REG2.5V VREG25 2 2.3 25 2.7 \%
31
REG9.0V VREG90 52 8.7 9.0 9.3 \Y
57
VRE4.5 VREG45 48 4.3 45 4.7 \Y
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Package Dimensions

unit : mm (typ)
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SANYO : QIP64E(14X14)

AudioPower Supply Block Diagram

Veel2v A A-DAC_RIN AV2 RIN  AVL R_IN
29) fag)
REGOV_AR 100k
52 9V-Reg. 100kQ
4Buf AVAVAV
. 100kQ
R-ch Wy
l. | nput Bias ] AV2_R_OUT
R-ch Circuit Buf Switch . - -
Power Supply uffer witc ute 58|
REF4.5V | T
48 4.5V-Ref. BuF, l
o tR“ihR . AV1_R_OUT
Utput Ref. swich_|->{Bu>
VCe5V_ALL
28 Power Mute AV2_L_OUT
swich | ->feup>
-—{Buf. T
L-ch l
AV1_L_OUT
REGOV_AL Output Ref. Buffer Switch @}
V-Reg.
o ieg 100kQ ]
- 100kQ
L-ch Circuit 4<Buf. Ay
Power Supply [ch 100kQ
Input Bias
B4

ADAC_L IN AV2 L IN  AVL LN
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Video Power Supply Block Diagram
The thick line indicates the circuit operative in the power save mode.
Applied power to Vcc5_All, Vec5V_SW and Vo _LOGIC only in the power save mode.

Vcc5V_VvD Vcc5V_RGB
[o4 9]
[— l """"" {' """"" ] """" {I; T <]‘\" ':
I
Input Low Pass | | . ]
D_:_ Bias/Clamp Filter Switch 6dB. DR, X D
X RGB/ !
GND_VD el 1 1 |Component| | GND_RGB
22 [11]
Vcebv_VvC Vcce5V_VL
a ®
S R H S T
I
Input | | LowPass | | . !
D_E_ Bias/Clamp Filter Switeh 6dB. DR, | ,‘:l
I
X Line Output !
| il
I I
I I
Input | | LowPass | | . .
D_E_ Bias/Clamp Filter Switch 6dB. DR ! D
Canal
I
GND_VC | AVI/AV2 | GND_VL
i
Vce5V_ALL
! I\L
il Ealielilli il Wil il 1
1 1
1 input || . ;
D—:— Biag/lamp Switch . 0dB : ]
: } 1 ADC Output !
[
VcchV_SW
R e . |
1 1
' | V-Sync. !
1+ | Detector 1 @
E V-Sync.Output _E GND_SW
e 1l
¢ Vecl2v A
[ R I :"" """"""""" |
! EB ! I FSS I
I
! Control Canal FB Output I | control Canal FSS Output
I Fe Fss ]
g
@ @ @
Vce5hV_LOGIC
]
[ N
Ed 1 I !
I
™| Serial EXT-CTL ==
I - I
L Serial Control _ l _.._1  GND_LOGIC

|
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Block Diagram

g 5 5 5 5 5 z 2 z
_ _ _ vaLS UL T m, - — S B 0 5 5 5 o m o
NI g 2ZAV | v9 19Nl des oUAS | zg 3 3 5 2 4 2 g o I O S O A = e 1d
— — R 4 D > o 4 B w s 3 g
._.DOJMM_M_ZO €9 1v \/Im.Nw\rm._VN_ s aooot 77 > m vsl] 3 vm vel] < vm vl g vm [N Mcomo M.dm» z vm m, - wu__:d e <
SOML»« MN o_owu>\m/woo» mm e U e e el
4 3 G Q d d
dv anNo |09 TV AGION | 82 NITATTAY v & P 2 2 @ EM& @ s [934] [dueid]
in Rk uauod u . . [dureio | [euas o
Oln_IN>< 65| |( wo)) ._.Dm Ad | L2 B vIAS s ens attas aeTAS aeTAS [dweis 9] Sl _|.
1IN0 ¥ 2AV |85 TIL0 1x3 |92 0BT ) T lon] | 7 7 7 N eny
IV A693Y | 2G| [Guauodwo)) 1NO Hd | S2 E A '” A0 & ol X W a%m fcﬁa, Pl foMa, E?\ozo
NI T TAV | 95 AN NGIOA vz NCANEAY P35 P g ; mn )
== duwi 3 2 i
NI T 2Av |6G | [Gusuodwod) 1n0 ad | €z e g - - - = E E ] 20}
NI T IO<D v - N ve LNO™TTAY
934 anNo MM zﬁﬂmymm_v_/o = o S E o
ik v [Tz X 5 19K
dv A693Y | 2S NI 84 ¢AV |02 NTEEY 0 B s o o
NI d TAV |1 NI A/N AV |61 ooNs [og]vano
IZ_IW_ ¢NV | 0S 1NO MH_ TAV | 8T an“ane [¢g o JroT it
NI"d Ova-v | 6v NICA TAV [ 2T - o 65N
(ueuodwoo)no™8d NN m,m,m N0 T env
NS v43Y | 8Y (au) 1nO A |9t © iy U m @ N ENV N o o frr) o] o u_zh: I
JeNI4 eI 0PNy | 1t INaNo | ST o e 33 [ %, = o
= - Q > > > s =]
NI g ON3 |9 100 AN TAVY | 7T ool Lo JF R TS MR N
434 ano | sy TN ASOON 6T (wouodwoo) 1N Hd | - | 2 ¥ Ao
== = © B szl o0 anw |
NI_© ON3 |v¥ LNO A env |2t oy &_mm. el | . . g™ 5
MS ASIOA [ev 94 aNO |11 e o NCTIAY
- — - — 10 E)
NI ¥ ON3 |e¥ 1NO O/ TAV | 0T i 133 [} T3 Jeteres @mﬂ swafos—H —9]
MS A dND | T¥ 994 ASOOA [ 6 (usu0dwo2)1NO >w+ 3w _ NITT2AY
NI_A ON3 | Ov 1IN0 9 AV | 8 O B Tk | a0
O1901 aNO [6€ LNO SSH TNV | £ NN IS e s o T oy
NI 'O ON3 |8€ INO g TAV | 9 £ [eg| oo
— 7 LT
Z_In_Um LE ON ASOOA | § v Az992 [6] ariot
NI vas |9¢ ON AND | ¥ o wvs || EFEeg R
Oav NA |SE NI O/ 2V | € o190 451 [og] T Naiim o eos
LNO OUASA 7€ ASZO3d | 2 IS — ais——+—2]
= — b = L NI T,
2av O [ee NI © eV | T I e | o ® 2 m 2 OB R o
NO Jamod skemy 1o} aJe sued pjog 1S uid TV As 793 e 00 gL eE-og———{¢]
.............................................. - 2d | dos § S & NITY 2AY
" T0T=} '007=0 "TT0=p "0T0=9 "T00=q ‘000=¢ u@_ﬁ_ e} o [ro] (e} -
11s1B31 Ngg ubisse (xa ! g das T oufs 5/ laken & et =0
| *8S7 woy Ajjeanageydie paubisse ale SAUIUMS JO SHIB | 2] [wers ] (s [z ] EED NIdovaY
T Nd1awos | e @-ﬁw eet—foe—{or—fir—r—fer—frr— o+
' a ) a E e Q 2 H w
' (NO 18mod shkemie) Nid 60TZA1 m_ w, ANJ m_ g z ) m z 22 N xn__ - iz
_ g 3 8 8 g g SJlwo o Glo § o 8 g o 1y
© (anes 1amod J0j) Nid 60TLAT g MH gl & m,H 3 m,H $ m,H e MH AS VAT
Pl w % w w w w

ELL 0]

J8)14~ I olpny

No0.A1992-7/24




LV7109E

ircui

Test C

N
TOST yripge

TIL

- ]

J1too izy

BOST! BOST TOST TOST TOST ot BOST! USL: H USL:
411000t Z Ela LI o
O O O O O O O
€zl 9L 821 61 JASN 21 Tl L 00TL
P =—F——F—F T+ fi—p—{o—fe———{o—{s+—{r—{e—{e——
s s 5 s 5 8 5 3 5 5 5 S B z 3 o
s 2 5, J 5, € 5, € 5, 5, 5, 2 2 o o m,
2 z > . > a o > [} o o [ = 4 Q B
Q = w
o o o a 3 < z g X 2 @ ol 9 ) o & S )
NITATTAY > z > Z o (¢} Z o z > z NI"g /Y|
> > >
< <
BT 1no"a4 TAY v ano g
BT NTAA ZAY 1no T TAv g
pgnimaseny 1N0 Y TAY
FgNA ey v ano g
g an~ano 1N0 T 2Av 69
] Guauodwoo) 1n0~A-8 LNO ¥ 2Av B9
fvel an ASOOA W A693Y L8]
57 Gusuodwoo) 1 N0 A-d NITT TAV o4
bgd1071xa NITT zAv [69)
19 Gusuodwoo)1n0~A NITT ova-v [rg
B AsTIV 9N 934 ano g
v AZTOOA ¥V A693Y e
pg 0190709 NIY TAY [T
e 1v Aszoad NI"d 2AVY [0g]
@
z z i
4T dasONAS D Q ! H z N o —
z 0 I 0 = a
S Q = % m, w o 2 z i a 32
[} g 2 ] £ 9 - > < % 3 9 % D ! %
a s | < 4 %) a [e) a [3) [6) [3) a o £ <
< @ 2 a o z z z z z (8] 4 z z S i
| > > 7] a w [] w [} w > w Q w I w
_|MAC ] Jcel logk el Jacl 6k invel Ttk =l iryel jrera ] ireyel otk el C el
8L 8L €8L H 6L €61 S6L 161 661 9TL 6VL
m w Bl ELi] LI Elua Ella Eli] 42z 2
w w S| TMH08T H
ot wI0T wioT < o OSL OSL USL USL
» vwe -
X <
i <
n ['a
0T ol

0 arro TSL
si

2

N
N
o diy G DT
TLL VILL

N
-N

& dipw b oot

eIl veL

N
N
o diy G DT
€Ll VeELL

N
0 Sy & vior
vl WL

N
o 4ot
S9L

00T

ote T
081 vodL

A

TH00T
peeo [
L VL
%
odteco T
9L wroL

7z

+N
o ot
LSL

00T

o e T
25l vasL

00T
o e BT
€51 vesL
o dMeco, &
95l wesL

No0.A1992-8/24



LV7109E

LV7109E Serial Control Table

* indicates initial.

ADDRESS 8(7(6]5|4|3|2|1|Symbol Input Output Remarks
olo|o| a |[P19 AV2_V/Y_IN
olof1| b - ENC_Y+C_MIX
ol1|o| c |[Pao ENC_Y
svi of1|1| d - MUTE P10: AV1_R/C_OUT
1lofo| e - MUTE
1lo|1| f . MUTE
Group 1 1l1|x| - - PROHIBIT
0000 0001 ofofo a |P17 AVL_V_IN
VIDEO ofof1 b - MUTE
CANAL-SW of1o c . ENC_Y+C_MIX
VIDEO sv2 P12: AV2_V_OUT
of1|1 d MUTE
1]/0|0 e MUTE
1|0|1|and after| - PROHIBIT
oo a |P17 AVL_V_IN
o1 b |P19 AV2_VIY_IN
sv3 sva
1|0 c - N/A
1)1 d - N/A
ADDRESS 8|7|6(5]|4[3(2]1|Symbol Input Output Remarks
olo| a |P21 AV3_V_IN
oft| b - N/A
sv4 sv7
1|0 Cc According to SV3 control
1|1 d - SV5/6 MIX
ofofo a . MUTE MUTE
ofof1 b - MUTE MUTE
Group 2 o|1fo ¢ |Pio AV2_VIY_IN AV2_R/C_IN Y+CMIX
0000 0010 sv2 sv
of1f1 d . MUTE MUTE P33: C_ADC
VIDEO 1]|0|0 e - MUTE MUTE
INPUT-SW AR ES R - PROHIBIT PROHIBIT
oo a |svs Y
o1 b sv4 Composit Video
sv3 P35: Y/V_ADC
1|0 c - MUTE
1)1 d . MUTE
svi6 0 . . THROUGH
Note1) |3 . . CLAMP input
ADDRESS 8|7|6|5(4[3]|2]|1|Symbol Input Output Remarks
12/27MHz o] - X = 12MHz
LPF sw 1| - X = 27MHz
0 - According to G3D3-5 control
RGB output
1 . Switch of SV11b-13b set to “f" f: AV2_RGB (EXTERNAL)
ofofo a - MUTE P40 ENC_Y_IN - MUTE a:  ENC_Y
ofof1 b |P42 ENC_R_IN P44 ENC_G_IN P46 ENC_B_IN b: Component (x MLPF)
sviia oftfo c |Pa2 ENC_R_IN P44 ENC_G_IN P46 ENC_B_IN P25 PR_OUT ¢: Component (x MLPF)
Sviza of1f1 d |P42 ENC_R_IN P44 ENC_G_IN P46 ENC_B_IN P27: PY_OUT d: Component (x MLPF)
SVi3a P23: PB_OUT
1]|0(0 e - MUTE - MUTE - MUTE e: mute
1|0|1 f P42 ENC_R_IN P44 ENC_G_IN P46 ENC_B_IN f: Component (x MLPF)
Group 3 1]1]x . . PROHIBIT . PROHIBIT - PROHIBIT
0000 0011 olofo a |Pa2 ENC_R_IN P44 ENC_G_IN P46 ENC_B_IN a: ENC_RGB (6MLPF)
VIDEO ofof1 b . MUTE . MUTE . MUTE b: mute
SV1lb
OTHER-1 B , .
svizh oftfo ¢ |P38 ENC_C_IN MUTE MUTE P10: AVI_RIC_OUT c:ENC_C
SV13b of1f1 d . MUTE . MUTE . MUTE P8: AV1_G_OUT d: mute
* effective at P6: AV1_B_OUT .
GaD2 = 0" 1]|o0]o e - MUTE - MUTE - MUTE e: mute
1]/0]1 f P3 AV2_R/C_IN P1 AV2_G_IN P64 AV2_B_IN f: AV2_RGB (EXTERNAL)
1]1]x . . PROHIBIT . PROHIBIT - PROHIBIT
0 a - ENC_Y+C
Sv14 P16: V_OUT (Line)
1 b . MUTE
0 a - - - -
N/A
1 b . - . .
svie 0 - - THROUGH
Note 1) 1 - - BIAS input
Note 1) G2D8/G3D8 = “11” is prohibited. Follow the AV2 (16) FB_IN (Pin32) control in case of THROUGH.

AV2_16pin SV16
H a: Clamp input (RGB)
L b:Bias input (Y+C)
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* indicates initial.

ADDRESS 8(7(6]5]|4|3|2|1|Symbol Input Output Remarks
0 a - N/A - N/A *
N/A
1 b - N/A - N/A
0 a - N/A - N/A *
N/A
1 b - N/A - N/A
0|0 a - ov
FB 0|1 b . 5v
Group 4 AV1 (16) P18: AV1_FB_OUT
0000 0100 [  Note 2) 1|0 c |P20 THROUGH *
1|1 d P20 THROUGH
VIDEO
& olo - - LOW (0.5V) *
AUDIO Fss 0|1 . . MID (6.0V)
OTHER-1 AVL (8 P7: AV1_FSS_OUT
® 1|0 - - HIGH (11.0V)
1)1 - - HIGH (11.0V)
0 - - - *
N/A
1 - - -
0 - - THROUGH
A-MUTE
1 - - MUTE P58,59,61,62 output MUTE | *
Note 2) Same polarity as the AV2 (16) FB_IN (Pin20) control in case of THROUGH.
ADDRESS 8|7(6|5|4|3|2]|1|Symbol Input Output Remarks
o|o|o a P55 AV2_L_IN P50 AV2_R_IN *
olof1| b P54 A-DAC_L_IN P49 A-DAC_R_IN
oftfo| ¢ |Psa A-DAC_L_IN P49 A-DAC_R_IN P62: AVL L OUT
SAILIR . B,
o|t]|1| d - MUTE - MUTE P61: AV1_R_OUT
1/0(0 e - MUTE - MUTE
and after( 1|0 | 1 f - PROHIBIT - PROHIBIT
Group 5 ofofo a |Ps6 AVL_L_IN P51 AV1_R_IN *
0000 0101 olo|1 b - MUTE - MUTE
AUDIO of1fo c |Ps4 A-DAC_L_IN P49 A-DAC_R_IN P59: AV2 L OUT
CANAL-SW SA2LR ol1l1 d - MUTE . MUTE P58: AV2_R_OUT
1|0|0 e - MUTE - MUTE
1|01 (and after, - - PROHIBIT - PROHIBIT
0|0 a - N/A - N/A
0|1 b - N/A - N/A
N/A
1|0 c - N/A - N/A *
1(1 d - N/A - N/A
ADDRESS 8|7(6[5]|4|3|2|1|Symbol Input Output Remarks
ofo|o a - N/A - N/A
ofo|1 b - N/A - N/A *
of1|o0 c - N/A - N/A
N/A
of1)1 d - N/A - N/A
1|0(o0 e - N/A - N/A
and after (1|01 - - PROHIBIT - PROHIBIT
0 a - N/A
Group 6 N/A
0000 0110 1 b - NIA *
ofo a - N/A
N/A
o1 b - N/A *
N/A
1|0 c - N/A
1|1 - - PROHIBIT
0|0 a - N/A
0|1 b - N/A *
N/A
1|0 c - N/A
1|1 - - PROHIBIT
ADDRESS 8(7|6|5(4(3|2]|1|Symbol Input Output Remarks
ofojojofo|o - - N/A
ojo|1|1)|0|0 - - N/A
N/A
1f1f1f1]1|1 - - N/A *
Other than above - - PROHIBIT
G 7
oogg? 0 - - L General purpose OUT1 | *
1111 ExT-CcTLL P26: EXT_CTL1
1 - - H
C I N I I I I - P42 ENC_R_IN P44 ENC_G_IN P46 ENC_B_IN Input changeover
Changeover of
VIDEO input |0 - BIAS input CLAMP input BIAS input Component
BIAS/CLAMP . .
- CLAMP input CLAMP input CLAMP input RGB *
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* indicates initial.

ADDRESS 8(7(6[5]4|3|2|1|Symbol Input Output Remarks
ofofo|o|o|o N/A
o|of1|1]|ofo NIA

N/A
1|1|1f1f1]1 N/A
Group 8
0000 1000 Other than above - - PROHIBIT
0 - - N/A
N/A N/A
! - - N/A
0 - - N/A
N/A
1 - - N/A

Cautions for Use

1. Drive capacity of video driver
Line outputs can drive two systems through capacitive coupling.
Component outputs can drive one systems through capacitive coupling.
Scart output can drive one system only through DC coupling.

2. Audio Mute
This IC incorporates a mute transistor to reduce the POP noise of audio output when power is turned ON/OFF.
Mute control can be made by serial control.

3. Resistor to limit the Audio input
When the large signal is input in the input pin with power OFF, cross-talke between input and output occurs through the
protective diode and parasitic elements. Because of the structure of LSI, such cross-talke is difficult to avoid.
If cross-talk at a time of power OFF presents a problem, the cross-talk amount can be reduced by inserting the limiting
resistor in the input.
In this case, the input signal level changes depending on the resistance value. Determine the constant while taking both
the cross-talk amount and input level into account.

4. Pin treatment when external control is not to be used
When external control pins (Pins 26) are not used, pull-down to GND is recommended.

5. Audio 9V_REG pin external capacitance
Use the Audio 9V_REG pins (pins 52 and 57) external capacitance of 10uF or more and with the equivalent series
resistance component of 7€ or less.

6. Power application and disconnection sequences
The recommended power application sequence to this IC is Vcc_ALL5V (Pin28) — V5V (Pins 5, 9, 13, 24, 30 and
43), Vccl2V (Pin29).
(No particular order is established between Vcc5V and Vcc12V.) It is recommended to reverse the above sequence
when power supply is turned OFF.
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Serial Control Specification
1. Slave address

MSB LSB
[+ [ oJo ] s+ ]of s fof]co]
A

Slave receiver
One-way communication (this IC is dedicated to receive)

2. DATA TRANSFER MANUAL : [1] is High level. [0] is Low level.

1C-BUS control system is adopted in SW LSI. SW LSl is controlled by SCL (Serial Clock) and SDA (Serial Data) At
first, please set up the START condition ™ by these two terminals (SCL and SDA). And next, please input the 8bits data,
which should be synchronized with SCL into SDA terminal. Still more, please give priority to high rank bit at data
transfer order (MSB—LSB). The 9th bit is called as ACK (Acknowledge), SW LSI sends [0] to the SDA terminal
during SCL [1] period. So, please open the port of microprocessor during this period. LV7107M adopt auto-increment,
so you input only first group-address and you can transfer data in order. As thus the Data transfer Stop condition™ is
finished.

“1 SDA rise up during SClI is [1]

*2 SDA fall down during SCL is [1]

3. TRANSFER DATA FORMAT
The transfer data is composed by START condition, Slave address, Group address ™, data, and STOP condition.
After setting up the START condition, please transfer the Slave Address (regulated as “1001000” in SW LSI). Group
and next control data (Please see the Fig.1)
Slave Address is composed by 7hits, and this bit 8th bit™ should be set as [0].

The both of Group address and control data are composed by 8bits, and the one control action is defined with
combination of these two data. And if you want to control 2 or more groups at the same mode, you can realize it by
sending some control data together.
The data makes meaning with all bits, so you cannot stop the sending until all data transfer is over.
But LVV7107M adopt auto-increment, for example you can stop to transfer STOP condition after group 2 data.
If you want to stop transfer action, please transfer the STOP condition without fail.
* There are 8 control groups.
*® This 8th bit called as R/W bit, and this bit shows the data transmission direction. [0] means send mode (accept
mode with SW LSI) and [1] means accept mode (send mode with SW LSI) fundamentally. But SW LSI is not
equipped with such a data out function, please keep this bit as [0].

Fig. 1 DATA STRUCTURE

| START condition Slave address |R/W |ACK| Group address |ACK| Control data |ACK| ..... | STOP condition |

Start condition Acknowledge Stop condition
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4. INITIALIZE AND OTHERS
SW LSl is initialized as the following mode for circuit protection. Please see “SERIAL CONTROL TABLE”.

Characteristics of the SDA and SCL 1/0 stages for SW LS|

Parameter Symbol Min Max Unit
LOW level input voltage ViL 0 0.8 \
HIGH level input voltage VIH 3.0 5.0 \
LOW level output current loL 3.0 mA
SCL clock frequency fscL 400 kHz
Set-up time for a repeated START condition tgy: STA 0.6 us
Hold time START condition. After this period, the first clock pulse is generated. typ : STA 0.6 us
LOW period of the SCL clock tLow 13 us
Rise time of both SDA and SDL signals tR 0 0.3 us
HIGH period of the SCL clock tHIGH 0.6 us
Fall time of both SDA and SDL signals te 0 0.3 us
Data hold time: typ : DAT 0 0.9 us
Data set-up time tgy : DAT 100 ns
Set-up time for STOP condition tgy : STO 0.6 us
BUS fredd time between a STOP and START condition tBUF 13 us

Fig.2 Definition of timing.
WHIGH R F
SCL 37pin \ / \ | \ / \ /
e —» : ; :
ISUSTA HD'STA] ‘Low ) {HDDAT N | ISUIDAT ;fiU'ST—O»é JBUE,

SDA 36pin ‘E / X X /_\—
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Pin Function

Pin No. Pin name DC voltage Signal wave form Input/Output form Note
P1 AV2_G_IN 1.6Vdc y
+Green l
21kQ 4kQ
4kQ
300Q2 300Q
P2 REG2.5V 2.5Vdc DC
Lopr &
P T[ 50Q3
50Q=
300Q
AV v @
26.8kQ
22.8kQ
13kQ =18.5kQ T
30kQ i23k9
Vi
P3 AV2_RIC_IN 1.6Vdc \ y
+Red TI1 T 71
0.7Vp-p 1kQ 4kQ
1.6Vdc K E
4kQ
z'é;’dc 20kQ | 3000 3000
+ A
roma 0.7Vp-p_ v W
A
2.1vdc—-
P4 GND_VC
P5 Vee5sV_ve
P6 AV1_B_OUT 0.5V
+Blue f\
2kQ
100Q S
T10.7kQ | 1.25pF
T3.3pF
10kQ

Continued on next page.
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Continued from preceding page.

Pin No. Pin name DC voltage Signal wave form Input/Output form Note
P7 AV1 FSS OUT | Low:0.5V DC
Mid : 6.0V
High : 11.1V wl
100kQ d
P8 AV1_G_OUuT 0.5vdc
+Green
P9 Vcc_RGB
P10 AV1_R/C_OUT 0.5vdc
+Red
1.4Vp-p
0.5vdc
1.7vdc
+Chroma
1.4Vp-
PP
1.7vdc-{-
N
P11 GND_RGB
P12 AV2_V_OUT 0.5vdc
+Video
2.0Vp-p
0.5vdc
P13 VbV VL

Continued on next page.
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Continued from preceding page.

Pin No. Pin name DC voltage Signal wave form Input/Output form Note
P14 AV1_V/Y_OUT 0.5Vvdc
+Video f\
2kQ
100Q
10.7kQ | 1.25pF ‘
0.5vde T3-3PF
+Y 10kQ
wul
P15 GND_VL
P16 V_OuT 0.7Vdc
(Line_OUT) +CVBS L
2kQ
100Q2 s
710.4kQ 3pF
100Q
TSpF |
10kQ
3pF
P17 AV1_V_IN 1.6Vdc y
+CVBS
21kQ
4kQ
300Q 300Q
7]
P18 AV1_FB_OUT Low : OV
High : 4.0V
9 100
Through : fz_l
0/4.0v
4.0Vp-p---- 1kQ
F—w 18
LkQ
% |100kQ
ovdc--- BS
<
1kQ [1kQ
7

Continued on next page.
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Continued from preceding page.

Pin No.

Pin name DC voltage Signal wave form Input/Output form Note
P19 AV2_VIY_IN 1.6Vdc y
+CVBS l
21kQ 4kQ
4kQ
1.6vdc 300Q 3000
+Y
1.6vdc I__—’
19
P20 AV1_FB_IN Low : OV y
High : 2v
2vdc ----
1kQ
ovdc---
P21 AV3_V_IN 1.6Vvdc y
+CVBS
1kQ 4kQ
ﬁ?ﬁ
300 300Q
My My ﬁ
k1
P22 GND_VD
P23 PB_OUT 1.7v
(Component) +Pb f\
2kQ
100Q TL0.7kQ |1.25pF
T3.3pF
10kQ
P24 Vce5V_VD

Continued on next page.
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Continued from preceding page.

Pin No. Pin name DC voltage Signal wave form Input/Output form Note
P25 PR_OUT 1.7v
(Component) +Pr L
2kQ
100Q 10.7kQ |1.25pF
T3.3pF
10kQ
P26 EXT-CTL1 Low : OV
(ouT) High : 5V
N
=4 4
P27 PY_OUT 0.7Vdc
(Component) +Py AKT
5kQ
B7]
P28 Vcce5V_ALL
P29 Vccl2V_A
P30 Vce5V_LOGIC
P31 REG2.5V_ALL 2.5vdc DC
10pF_'|'
SOQ% 5003
300Q
W B
6.8kQ
22.8kQ
18.5kQ =
13kQ
30kQ
910Q i23kQ
P32 SYNC_SEP 2.2vdc
_FILTER +Y

500Q

Continued on next page.
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Continued from preceding page.

Pin No. Pin name DC voltage Signal wave form Input/Output form Note
P33 ADC_C_OUT 2.1vdc
+Chroma
0.7Vp-p
A
2.1Vdc-t-
B
P34 V_SYNC_OUT Low : 0.3V
High : 4.7V
4.7Vdc --
0.3vdc----
P35 ADC_V/Y_OUT 1.0vdc
+CVBS
1.0vdc
+Y
P36 SDA_IN 1°C DATA ACK_OUT
30kQ <
S
500Q
4 4
7r
P37 SCL_IN 1C CLOCK
30kQ
500Q

Continued on next page.
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Continued from preceding page.

Pin No. Pin name DC voltage Signal wave form Input/Output form Note
P38 ENC_C_IN 2.1vdc A A
+Chroma
4kQ
0.7Vp-p_ E
A
4kQ
2.1dc |-
il B
Y A\l A\l .\‘
P39 GNG_LOGIC
P40 ENC_Y_IN 1.6Vdc i
+Y
1kQ 4kQ
4kQ
300Q2 300Q
_/\/\/\/—
)
P41 GND_VSW
P42 ENC_R/PR_IN 1.6vdc \ Y
+Red
1kQ 4kQ
4kQ
2.1vde 20kQ | 3000 3000
+Pr
P43 Vee5V_SwW
P44 ENC_G/PY_IN 1.6Vvdc Y
+Green
1kQ 4kQ
4kQ
1.6vde 300Q 3000
+Py —W——4
4
P45 GNG_REF

Continued on next page.
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Continued from preceding page.

4.5vdc--

Pin No. Pin name DC voltage Signal wave form Input/Output form Note
P46 ENC_B/PB_IN 1.6Vdc \ y y
+Blue
= 1kQ 4kQ
4kQ
2.1vde 20kQ | 3000 3000
+Pb —M\—
P47 Audio_Mute_Filter
%140%2
500Q
7 Wy K
AiGOkQ'\‘
P48 REF4.5V 4.5vdc DC ,§_g|
260kQ §
1kQ
LI;H : AN @
::I 260kQ Iﬁy
P49 A-DAC_R_IN 4.5vdc 45V
+Right :
5.6Vp-p-MAX 100kQ
1kQ
o ye | L
4.5Vdc-- |
P50 AV2 R_IN 4.5Vdc ey
+Right ’
5.6Vp-p-MAX 100kQ
1kQ

Continued on next page.
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Continued from preceding page.

Pin No. Pin name DC voltage Signal wave form Input/Output form Note
P51 AV1 R_IN 4.5vdc ey
+Right ’
5.6Vp-p-MAX 100kQ
1kQ
I N B
4.5Vdc-- |
P52 REG9V_AR 9Vdc DC
50Q
100Q
—Wy 52|
141kQ I 5
23kQ
”r
P53 GND_REG
P54 A-DAC_L_IN 4.5vdc 45V
+Left ’
5.6Vp-p-MAX 100kQ
1kQ
R
4.5Vdc-- |
P55 AV2_L_IN 4.5vdc ey
+Left ’
5.6Vp-p-MAX 100kQ
1kQ
55 W Y ,'%
4.5Vdc-- |
P56 AV1 L IN 4.5vdc ey
+Left ’
5.6Vp-p-MAX 100kQ
1kQ
56 AW Y 'J
4.5Vdc-- N

Continued on next page.
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Continued from preceding page.

Pin No. Pin name DC voltage Signal wave form Input/Output form Note

P57 REGY9V_AL 9vdc DC

50Q

1009
VVAV

[@)]
-

141kQ If

23kQ

P58 AV2_R_OUT 4.5Vdc
+Right

<

5.6Vp-p-MAX

P59 AV2_L_OUT 4.5vdc
+Left

5.6Vp-p-MAX
20kQ
700Q 100Q

P60 GND_AR

P62 AV1_L_OUT 4.5vdc
+Left

5.6Vp-p-MAX
20kQ
700Q 100Q

P61 AV1_R_OUT 4.5Vdc
- ) 4.5V
+Right
5.6Vp-p-MAX
20kQ
700Q 100Q2
- B |- . A AMA @I

P63 GND_AL

Continued on next page.
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Continued from preceding page.

Pin No. Pin name DC voltage Signal wave form Input/Output form Note
P64 AV2_B_IN 1.6Vdc y
+Blue l
21kQ 4kQ

N0

300Q 300Q
W

4kQ

B SANYO Semiconductor Co.,Ltd. assumes no responsibility for equipment failures that result from using
products at values that exceed, even momentarily, rated values (such as maximum ratings, operating condition
ranges, or other parameters) listed in products specifications of any and all SANYO Semiconductor Co.,Ltd.
products described or contained herein.

MW SANYO Semiconductor Co.,Ltd. strives to supply high-quality high-reliability products, however, any and all
semiconductor products fail or malfunction with some probability. It is possible that these probabilistic failures or
malfunction could give rise to accidents or events that could endanger human lives, trouble that could give rise
to smoke or fire, or accidents that could cause damage to other property. When designing equipment, adopt
safety measures so that these kinds of accidents or events cannot occur. Such measures include but are not
limited to protective circuits and error prevention circuits for safe design, redundant design, and structural
design.

M In the event that any or all SANYO Semiconductor Co.,Ltd. products described or contained herein are
controlled under any of applicable local export control laws and regulations, such products may require the
export license from the authorities concerned in accordance with the above law.

W No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system, or otherwise,
without the prior written consent of SANYO Semiconductor Co.,Ltd.

MW Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification" for the
SANYO Semiconductor Co.,Ltd. product that you intend to use.

W Upon using the technical information or products described herein, neither warranty nor license shall be granted
with regard to intellectual property rights or any other rights of SANYO Semiconductor Co.,Ltd. or any third
party. SANYO Semiconductor Co.,Ltd. shall not be liable for any claim or suits with regard to a third party's
intellctual property rights which has resulted from the use of the technical information and products mentioned
above.

This catalog provides information as of November, 2011. Specifications and information herein are subject
to change without notice.
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@Iasﬂ U

KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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