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Structure Silicon Monolithic Bipolar IC
Appearance 36-USO Pin Plastic Package (USONF-36D)
Application IC for Color TV
Function 4-Input AV Switch IC with RGB-YUV Converter
A | Absolute Maximum Ratings
No.| Item Symbol Ratings Unit | Note
1 | Storage Temperature Tstg -55 ~ +150 °C 1
2 | Operating Ambient Temperature Topr -20 ~ +70 °C 1
3 | Operating Ambient Pressure Popr |1.013x10° +0.61x10° Pa
4 | Operating Constant Acceleration Gopr 9810 m/s2
5 | Operating Shock Sopr 4900 m/s2
6 | Power Supply \bltage Vcce 14 \
7 | Power Supply Current Icc 60 mA
8 | Power Dissipation PD 840 mwW
Operating Supply \Wltage Range Vce 8.1V ~ 9.9V

Note 1) The temperature of all items shall be Ta = 25°C except storage temperature and
operating ambient temperature.
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B Electrical Characteristics
(Vce=9V, unless otherwise specified, the ambient temperature is 25°C+2°C)
Limit
. Test iti Unit | Note
No. Iltem Symbol Cot. Condition Min | Typ | Max ni
1 | Quiescent Current lco 1 [ No input 38 | 46 52 mA
[VIDEO BLOCK]
GV ?elfgltd:_IGdB 50| 57 | 64
= Z,
Video Gain (OUTL GVicvis 1 Vin=0.5Vp-p | RGB > YUV| 4.5 5.7 6.9 dB
ideo Gain
( ) GV nglleg}(;éAdB 34 | 41 | 48
) GVicvi 1 Vin:0.5v'p-p RGB ~YUV| 29 | 41 | 5.3
Gvas Select - 6dB 5.0 5.7 6.4
GVaovis | 1 |f=15kHz, [RGB>YUV| 45 | 57 | 6.9 | dB
Video Gain (OUT2) Gvanas | | V" OSVPP[YCmiXNONT T 5 [ 57 | 6.9 1
GVao Select : 0dB -1.0 -0.3 0.4
Gviown | 1 |f=15Kkz, [RGB ~vUV -15 [ -0.3 | 09 dB
IN=0. - -
GVamxio PP ;gg'i%%’{l/ -15| -03] 0.9 2
Video E i f=100kHz, Vin=05vp-p |20 | 30 | -
3 | Video Frequency fuv 1 | @s reference 0dB, 10 | 20 - | MHz
Characteristics Foonw measure the frequency at 10 20 )
output -3dB point.
fvix 10 20 -
) Vovuy f = 20kHz, maximum 20 | 2.4 -
4 Input Dynamic Range Voveonv | 1 | input when output at 20 | 24 - | Vpp
Vbymix THD <2.0%. 1.9 2.3 -
Video Crosstalk Cwm 50 60 -
5 Y and U Crosstalk Cw 1 | tesmie. Vinery 35 40 - dB
Y and V Crosstalk Cw —oMne VINEEVRR 35 | 40 | -
U and V Crosstalk Cuv 35 40 -
6 |Mute Ratio(V/SY OUT1)| MR 1 | Vin=0.5Vp-p, f=15kHz 40 50 - dB

Note 1 : SELECT GAIN (U/SC & VISY =6dB ; Y/SY/CV = 0dB; Both input U/SC & VISY)
Note 2 : SELECT GAIN (U/SC & VISY = 0dB ; Y/SY/CV = 0dB; Both input U/SC & VI/SY)

Eff. Date Eff. Date Eff. Date Eff. Date
18 JAN 2002 | 6 MAR 2002 | 10 APR 2002

FMSC-PSDA-002-01 Rev.1 Semiconductor Company, Matsushita Electric Industrial Co., Ltd.



Prepared Product Specifications Ref No. B-1

Checked Total Page 21

Approved ANI15851A Page No. 3

B| Electrical Characteristics g\égcc:=i9\2/ég)nless otherwise specified, the ambient temperature is

Test .. imi .
No| Item Symbol | Cir-| Conditions . Limits Unit |Note
cuit min | typ | max
[AUDIO BLOCK]
7 | Audio Gain Ga | 1 | f=1kHz, 1Vp-p -05| 0 | 05| dB
Audio F f=1kHz, Vin=1Vp-p as
uaio rrequency reference 0dB, measure
8 | Characteristics fa 1 1| the frequency at output 36 | 41 | - | kHz
-3dB point.
9 | Input Dynamic Range | Vova | 1 xﬁé‘andtrgjﬁéTgm[;”flfs% 28 29| - | Vrms
10 Source Crosstalk Ca 1| fe1KkHzZ, Vin=1vpp 80 | 85 | - 4B
Channel Crosstalk CLR Din Audio 80 | 85| -
[1C Interface]
Suction current Max. suction current
1 during ACK lack | 1| value of Pin 36 at04v, | 30 | 10 | - | MA
SCL, SDA signal ) vV
12| input high level Vb | 1 3.0 55
SCL, SDA signal ) Vv
13 input low level Vico |1 0 L5
Max. frequency _ ) ) Kbit/s
14 allowable to input fimax | 1 100
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B | Electrical Characteristics gg{)(:ccis)z\!,csjnless otherwise specified, the ambient temperature is
Test imi
No| Iltem Symbol | cjr- | Conditions : Limits Unit | Note
[11C Interface]
1 | Bus free before start tBUF 40 | - - M
5 tsiﬁg condition set-up tsu. STA 40 | - ) s
Start condition hold )
3 fime tHD, STA 4.0 - Hs
4 |Low period SCL, SDA tLo 40 | - - Hs
5 |High period SCL tHI 40 | - | - Ms
6 |Rise time SCL, SDA tr - - 110 HS
7 |Fall time SCL, SDA tF - - 1035 Ws
8 |Data set-up time (write) | IsU, DAT 025 - | - Hs
9 |Data hold time (write) | tHD, DAT 0 | - - Hs
10 ﬁr%lénowledge set-up tsu. ACK B - |35 ps
11 ﬁr%lénowledge hold tHD, ACK 0 ) ) s
Stop condition set-up )
12 time tsu, sTo 4.0 - MS
STOP
START SLAVE SUB c DATA .
CONDITION ADDRESS ACK ADDRESS A K BYTE (*CK3 g%'\l'o,\,
soa | | ﬂ ﬂ ﬂ
_0 SUDAT-> < > <~ tHD.DAT 1o <>
taUE SR tsu.STO > <
scL
USTA <ren >« >« - >~
tHDSTA R fF th tLo
Note) The above characteristics are reference values on IC designing and not guaranteed by
shipping inspection.
Eff. Date Eff. Date Eff. Date Eff. Date
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B | Electrical Characteristics %ggigg{’bu)nless otherwise specified, the ambient temperature is

Test .. imi .
No| Item Symbol | Cir- | Conditions . Limits Unit |Note
cuit min | typ | max
[Video Block]
Total Harmonic in= -, f= - 104 | 10| O
13 Distortion 1 THDv | 1 | Vin=0.5Vp-p, f=20kHz : Yo
[Audio Block]
Total Harmonic THD Vin=1Vrms, f=1kHz o
14 Distortion 2 A 11| Din Audio - 01] 03 0

Eff. Date Eff. Date Eff. Date Eff. Date
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Test Circuit 1

+5V

v 10k 10k
Swi 1

»——O
ot o GIYICV-1 SDA e
Vi © 15 Lcom
Video In SW2 T
| S— +
o+ 9 B/U/SC-1 SCL @ > O
© 75
SW3
1
o—O
ot e RIV/SY-1 GND2 @
o © 75
SwW4 100 SW30
p——O 1u + O
Audio In | E o L1 YISY/CV OUTL @ N—e—O
© 600 620k 10k © Video Out 1 & 2
SW5 e . sour SW2
& —O H (e
<O P e R1 U/SC OUT1L + N o
© 600> 620Kk ok ©
SW28
e OSW6 1y L1op e
o ks e Y/CV-2 V/SY OUT1 @ N O
O 75 L0k o Audio Out 1
o OSW7 1u+ 4+10u 1k SW27,
O S| - 5
SO a u/sc-2 LOUT1 @ E;;Sp
10k
| v, AN15851A R ot
o9 e VISY-2 ROUT1L @ S -o—0—>
o 10k ; 3300p °
SW9
o—oO im
<o et e L2 veez (28 ) —e—e: o Y§¢
600 620k 0.1;17—7; %47&1
SW10 " L1000 sw2s e
<O gr @ R2 Y/SY/CV OUT2 @ N o>
© 6002 620K 10k
L1007 sw24 o ¢
oo (11)vcec U/SC OUT2 = o—>
47u %’ h e o)
;o.m 10k
SWily 10077 sw23
O H O
o =® Yicv-3 VISY OUT2 + . o
O 75 (@]

1 u+

¢+ OSWI2 +10u 1k SW22
SO @ u/sc-3 LOUT2 @ ; 0>

o
3300, .
10k 7—7,[ P Audio Out 2

) SWi13 104 swa1 |
»————O 1 1k o—
o * VISY-3 ROUT?2 + S

O
O 75 o
10k ;Esmp
SW14
—O 1y,
<O Z L3 GND1
© 6003 620k
SW15 1
O 1 H SW200———
<o b @ R3 R4 @ ] o>
© 600 620k 620k <600 O
L oswae™ R SWi90——¢
oo @ Y/CV-4 L4 >
O 75 620k 600
n T Swis
O SWI7 | oy
o §® u/scC-4 V/SY-4 @ ZRe!
0 715 75 ©

Note : The above circuit is used for Latchup Testing
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Circuit Function Block Diagram

(Video) (Audio)
(36) SDA
GIY/CV-1 <o
G Y | @SCL
B/U/SC-1 B U ¢07 @VCCl
R V—o
RIVISY-1 0 cumiacs (22) GND1
= YISYICV
YICV-2 @ 8\0—>—@ OUT1 @ vece2
S @ GND?2
u/sSc-2 @7 L odiadde L1 @7"0
™o > (32) 511 00— > (30)LOUTL
V/SY-2 5 | L2(9 o
e 1 VISY L3(15 ailiy » @
Y/CV-3 % O\D_D—@oun o, ROUTL
° 6dB/4.4dB = 2
L4
u/ScC-3 13 -
6dB/0dB
Q 8\O_>_@Y/SY/CV
VISY-3 o ouT2 R1(5
~  edioa e[ —(24)LouT2
YICV-4 @ - U/sc R2 @ i
3 | ouT2 |
u/sc-4 (18) : R3 (169 o« ROUT2
L —% : V/SY = 04>—<:>
E— ouT?2 —°
VIsY-4 @ ©  6dB/0dB R4 @

Pin Descriptions

Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name
1 G/Y/CV-1 Input 13 U/SC-3 Input 25 VISY OUT2
2 B/U/SC-1 Input 14 V/SY-3 Input 26 U/SC OUT2
3 R/V/SY-1 Input 15 L3 Input 27 Y/SY/CV OUT2
4 L1 Input 16 R3 Input 28 VCC2
5 R1 Input 17 Y/CV-4 Input 29 ROUT1
6 Y/CV-2 Input 18 U/SC-4 Input 30 LOUT1
7 U/SC-2 Input 19 VISY-4 Input 31 VISY OUT1
8 V/SY-2 Input 20 L4 Input 32 U/SC OUT1
9 L2 Input 21 R4 Input 33 Y/SY/CV OUT1
10 R2 Input 22 GND1 34 GND2
11 VCC1 23 ROUT2 35 SCL
12 Y/CV-3 Input 24 LOUT2 36 SDA

Eff. Date Eff. Date Eff. Date Eff. Date
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Package Name | USONF-36D
Unit : mm
— A
1 CI] 1T 36

11 Q 11
11 11
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R 11
11 11
S| OO -
Hl I 11

S| [ 1 )

11 11 D

11 11 =
| [ 11
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= 11
T 11 11

18 L1 1T 19
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02 -005  13+0.25
o I iw
7 \ Y 2
/| ACRE
SR

=
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== 05

<~ 119303 ™

— Name
of item

[ ]

[] AE

L Date
Code

Company
insignia

1.3+0.25
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(Structure Description)
Chip surface passivation SiN, PSG, Others ( ) @
Lead frame material Fe group, Others ( ) @ @
Inner lead surface process Au plating, Others ( ) @
Outer lead surface process [Solder plating,] Solder dip, Others ( ) @
Chip mounting method Au-Si alloy, Solder, Others ( ) @
Wire bonding method [Ultrasonic heat bonding, ] Others ( ) @
Wire material Diameter 24 pm Others ( ) @
Mold material Others ( ) @
Molding method Transfer mold, [ Multiplunger mold,] Others ( ) @

Package USONF-36D

Eff. Date

Eff. Date

Eff. Date

Eff. Date
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Pin . Pin .. . . .
No. Pin Name Voltage Description Equivalent Circuit
e Video signal input. vVCC 1y2vCC
e CanbeG,Y or Composite
1 | GlYICV-1 4.5V Video signal.
o Selectively controlled by 11C 90K
Busto convert RGB toYUV. 503
X
s O
¢ Video signal input. VCC 12vce
e CanbeB, U or S-Video
2 | B/UISC-1 45V Chrominance (SC).
o Selectively controlled by 11C
Busto convert RGB to YUV. 503 90K
X
s Oy
¢ Video signal input. VCC v2vce
e CanbeR,V or S-Video
3 RIV/SY-1 45v Luminance (SY).
o Selectively controlled by 11C 90K
Busto convert RGB to YUV. 503
4
Q‘” H
4 L1
9 L2 . o .
15 L3 4.7V Audio signal inputs.
20 L4
32.23K
17.68K
¢ 17.68K

Note:Y = Component Video luminance
U = Component Video B-Y
V = Component Video R-Y

Eff. Date Eff. Date Eff. Date
18 JAN 2002 | 6 MAR 2002 | 10 APR 2002
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Pin . Pin L . . .
No. Pin Name Voltage Description Equivalent Circuit
5 R1
vCcC
%g sg 4.V e Audio signa inputs. vzyee
21 R4 30K
32.32K
¢ 17.68K
6 YI/CV-2 e Video signal inputs.
12 Y/CV-3 45V e CanbeY or Composite VCC 1/2vce
17 | YICV-4 Video.
@ 503
@) ‘
2K
1
128K
¢ 72K
Eff. Date Eff. Date Eff. Date Eff. Date
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Pin . Pin . . . .
No. Pin Name Voltage Description Equivalent Circuit
7 u/sc-2 e Video signal inputs. VCC 12vcee
13 U/SC-3 4.5V e Can beU or S-Video
18 U/SC-4 Chrominance (SC). @
503
2K
]
128K
¢ 72K
8 VISY-2 e Video signal inputs.
14 V/SY-3 4.5V e CanbeV or S-Video
19 VISY-4 Luminance (SY).
2K
o -
128K
¢ 72K
Eff. Date Eff. Date | Eff. Date Eff. Date
18 JAN 2002 | 6 MAR 2002 | 10 APR 2002
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Eicr,], Pin Name VoFI)igge Description Equivaent Circuit

¢ Video signal output.
e CanbeY, S-Video
Luminance (SY) or Composite
Video depend on the input
signal.
e Y/SY/CV OUT1 Video Gain
B{JS.IY{CV of 4.4dB or 6dB selectively
45V controlled by 11C Bus.

¢ Y/SY/CV OUT2 Video Gain
33 é{Js%(Z/cv of 4.4dB or 6dB selectively
controlled by 11C Bus.
¢ Y/SY/CV OUT2 has
additional feature of
converting S- Video inputs to
Composite Video selectively
controlled by 11C Bus.

27

¢ Video signal output.
e CanbeU or S-Video
Chrominance (SC) depend on
32 u/sc 45V the input signal.
OouT1 ' * Video Gain of 4.4dB or 6dB
selectively controlled by
[1C Bus.

¢ Video signal output.

e CanbeV or S-Video
V/SY Luminance (SY') depend on
31 OUT1 4.5V the input.

¢ Video Gain of 4.4dB or 6dB
selectively controlled by
I1C Bus.
¢ Video signal Mute selectively
controlled by 11C Bus.

Eff. Date Eff. Date Eff. Date Eff. Date
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Pin . Pin .. . . .
No. Pin Name Voltage Description Equivaent Circuit
¢ Video signal output.
u/sC e CanbeU or S-Video
26 OouT2 45V Chrominance (SC) output
signal depend on the input
signal.

¢ Video Gain of 0dB or 6dB
selectively controlled by
I1C Bus.

¢ Video signal output.
e Can beV or S-Video
V/SY Luminance (SY) output signal
25 oUT2 45V depend on theinput signal.
¢ Video Gain of 0dB or 6dB
selectively controlled by
[1C Bus.
23 | ROUT2
24 | LOUT2 o O
29 | ROUT1 47V Audio signal output.
30 | LOUT1

Eff. Date Eff. Date Eff. Date Eff. Date
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Pin Pin Name Pin Description Equivalent Circuit
No. Voltage P q
35| SCL - e [IC Bus Clock input. vee

36 | SDA - e |IC Bus Datainpuit.

Eff. Date Eff. Date Eff. Date Eff. Date
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[1°C BUS]

SDA

SCL

START SLAVE — suB - e e
ACKNOWLEDGE ACKNOWLEDGE ACKNOWLEDGE ~ STOP
CONDITION ADDRESS BIT ADDRESS BIT BIT CONDITION

10010000 00000010 00010010
9 0 0 2 1 2

Fig.1 Example of transmission message

For transmission messages, both SCL and SDA are transferred in the form of synchronized
serial transmission. SCL isaclock of a specific frequency, and SDA indicates address data
for controlling the receiving side and is transferred in parallel, being synchronized with SCL.
Dataistransferred in principle in 3 octets (bytes), and each one octet (one octet = 8hits)
includes one acknowledge bit. Frame structure is described below.

(a) Start Condition ~ The receiver becomes possible to receive data when SDA changes from

HI to LO while SCL isHI.
(b) Stop Condition ~ The receiver halts receiving when SDA changes from LO to HI while
SCL isHI.

Thisis an address which is determined for each device. If other device
addressis sent, receiving will be halted.

(c) Slave Address

(d) Sub Address Thisis an address which is determined for each function.

(e) Data Thisiscontrol data.
(f) Acknowledge Thisisabit by which the master acknowledges that data was
Bit successfully received in each octet. Master sends the HI signal and the
receiver sends back the LO signal as shown in Figurel with dotted line,
causing the master to acknowledge the reception by the receiver. If the
LO signal is not returned, communication will be halted.

Except Start and Stop conditions, SDA does not change while SCL isHI.

Eff. Date

Eff. Date

Eff. Date

Eff. Date
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[1°C BUSADDRESSING]

(1) Thiscontains 12 SWs
(2) Auto-increment function present :
« Subaddress OO0 OOO0O0OO : Auto-Increment Mode
(When the datais sent in consecutive order, the Sub-address will be changed in
consecutive order, as dataisinput.)
« Subaddress 000D OO0O0 :Data Update Mode
(When the datais sent consecutively, it is sent to the same Sub-address)
(3) 1°C BUS PROTOCOL
- Slave address : 10010000 (90H)
+ Format (Usual)

| S| Slave address | A| Sub address | A| Data byte | A| P|

T T T

Start Acknowledge Bit Stop
Condition Condition

« Auto-Increment Mode/Data Update Mode

|S|SIaveaddress|A| Sub address |A| Data1|A| Data2|A|/\/\ Data n |A| P|
\\

T T T

Start Acknowledge Bit Stop
Condition Condition

Eff. Date Eff. Date Eff. Date | Eff. Date
18 JAN 2002 | 6 MAR 2002 | 10 APR 2002
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(4) Sub address byte and data byte format

Sub Data Byte
Address D7 D6 D5 D4 D3 D2 D1 DO
SLAVE 1 0 0 1 0 0 0 0

00 <—V/SY OUT1—>|<«—U/SC OUT1—> RGQ@[UV <— Y/SY/CV OUT1—>

Mute
01 <—V/SY OUT2—>|<«—U/SC OUT2—>V /SYOUTL <— Y/SY/CV OUT2——>

02 <« Gain Video OUT2y|< Gain Video OUT1y»|< Audio OUT2 >»|<«— Audio QUTL>

SUB-ADDRESS : 00 SUB-ADDRESS : 00
D2 [ D1[DO| Y/SY/CVOUTL D5 | D4 U/SC OUT1
0 | o] 0| G/YICV-1INPUT 0 | o | B/USC-1INPUT
0 | o] 1 | Y/Cv-2INPUT 0 | 1 | U/SC-2INPUT
0 | 1[0 | VISY-2INPUT 1 | 0 | U/SC-3INPUT
0 | 1| 1 [ YICV-3INPUT 1 | 1 | U/sC-4INPUT
1 | 0] 0| VISY-3INPUT
1 [ o[ 1] YlCv-4INPUT
1 | 1|0 | V/SY-4INPUT
1 | 1| 1 | GIY/ICV-1INPUT SUB-ADDRESS : 00
D7 | D6 | V/SY OUT1
SUB-ADDRESS : 00 0 0 R/V/SY-1 INPUT
D3 RGB/YUV SEL 0 | 1| visy-2INPUT
1 Direct 1 | 0| V/SY-3INPUT
0 RGB~>YUV Converter 1 1 | VISY-4INPUT
SUB-ADDRESS : 01 SUB-ADDRESS : 01
D2 | D1 | DO Y/SY/CV OUT2 D5 | D4 U/SC OUT2
0 | 0] 0 [G/YICV-1INPUT 0 | o | B/USC-1INPUT
0 | o] 1 [Y/ICV-2INPUT 0 | 1 | U/SC-2INPUT
0 | 1| 0 [VISY-2INPUT 1 | 0 | U/SC-3INPUT
0 | 1| 1 [YICV-3INPUT 1 | 1 | U/SC-4INPUT
1 | 0] 0 [V/SY-3INPUT
1 ] 0] 1 |[Y/CV-4INPUT SUB-ADDRESS : 01
1 | 1| 0 [VISY-4INPUT 57 T el ViSY OUT2
1 | 1] 1 [u/scouT2+ViSY OUT2 T 0 T RVISY1INPUT
0 | 1 | V/SY-2INPUT
SUB-ADDRESS : 01 T T 0 T VSY3INPUT
D3 |y, S'\\/}l(i)tBT . 1 | 1 | VISY-4INPUT
0 OFF
1 ON

Eff. Date Eff. Date Eff. Date Eff. Date
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SUB-ADDRESS : 02 SUB-ADDRESS : 02
D1 | DO | LOUT1/ROUT1 D3 | D2 | LOUT2/ROUT2
0 0 LIN1, RIN1 0| o0 LINZ, RIN1
0 1 LIN2, RIN2 0| 1 LIN2, RIN2
1 0 LIN3, RIN3 1 ]o0 LIN3, RIN3
1 1 LIN4, RIN4 1 [ 1 LIN4, RIN4
SUB-ADDRESS : 02 SUB-ADDRESS : 02
Gain Video OUT1 1 0 Gain Video OUT?2 1 0
D4 | Y/SY/CV OUT1 6.0dB | 4.4dB D6 | Y/SY/CV OUT2 6.0dB| 0dB
D5 | U/SCand V/SY OUTL | 4.4dB| 6.0dB D7 | U/SCand V/SY OUT2 | 0dB | 6.0dB

Eff. Date Eff. Date Eff. Date Eff. Date
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Application Circuit Y

10k

U 10k
1p+
O N G/Y/CV-1 SDA ————O
75

pcom
l“+
o N B/U/SC-1 SCL
75

i
o_gg; e RIV/SY-1 GND2 @
75
1
o Pk L1

+ 101
Y/SY/CV OUTL @ 4 o

620k S *1 10k

1 10
o—H* R1 UISC OUTL @ o

620k S *1 10k

i 10
+ +
o S e YICV-2 V/SY OUT1 @ Z O
10k
1, Jou 1k
o 8 ﬂ u/sc-2 LouT1 @ 5 A =
%27-3300p

; AN15851A o

iy Lo 1k
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o
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n
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1p 10,
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1l‘l+ +10u 1k
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Note : 1) The 620kQ ([1L) resistors are to improve Audio Input Dyanamic Range.
2) The 1kQ resistors (*2) and 3300pF capacitors (*2) are for oscillation prevention.
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(Precautions for use)

Make sure that the IC is not reverse mounted or pin shifted. The IC will be damaged under
such conditions.
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