MITSUBISHI

ICs (AV COMMON)

M51292FP

VIDEO SWITCH

DESCRIPTION

The M51292FP is a semiconductor integrated circuit for VCR
applications.

It is an analog switch IC with mute function for both audio
and video signals.

FEATURES

® Low crosstalk

® Low distortion

@ Wide output dynamic range
® 4 Video signal inputs

® 2 Audio signal inputs

® 6 dB Amp for audio signal
® Mute function for video signals
® Relay driver
APPLICATION

VCR

RECOMMENDED OPERATING CONDITION

Supply voltage range.............cc.cevvereeeerereeennn. 11.5V~12.5V
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ABSOLUTE MAXIMUM RATINGS
Symbot Parameter Ratings Unit
Vco Supply voltage 14.4 \%
Pd Power dissipation 500 mw
Topr Operating temperature —20~75 c
Tstg Storing ambient temperature —40~125 C
Ke Thermal derating Ta=25C 5 mw/C
ELECTRICAL CHARACTERISTICS (Ta=25C, unless otherwise noted)
Limits
Symbot Parameter Test conditions Test circuit Unit
Min. Typ. Max.
No abnormality in standard
VccR Operating supply voltage range application circuit operation 10 12 14 \"
h Circuit current {audio block) only DC bias 4.5 6.0 7.5 mA
v® 6 pin input terminal voltage only DC bias 7.2 7.5 7.8 \'4
zZ® 6 pin input impedance onyl DC bias 40 50 60 kQ
v@® 7 pin input terminal voltage only DC bias 7.2 7.5 7.8 Y
zQ 7 pin input impedance only DC bias 40 50 60 kQ
V@ 9 pin input terminal voitage only DC bias 7.2 7.5 7.8 \"/
4] 9 pin input impedance only DC bias 40 50 60 KO
Output gain (Lch) t=1kHz _
G ®—® Vi=200mVrms 0.5 0 0.5 dB
Output gain (Rch) f=1kHz _
- | oe o) . 05| 0 0.5 | aB
=2 Output gain (L+R) f=1kHz
& GL+R ©+t—0 Vi=200mVrms 5.5 6.0 6.5 ds
Qutput gain (TUNER) f=1kHz _
8 GT(a) ©—1 Vi=200mVvrms 0.5 0 0.5 dB
CTer Crosstalk (Lch «—— TUNER) No signal pin — AC GND A — | — | —60 dB
g CTrr Crosstalk {Rch ~——TUNER) No signal pin — AC GND — | — | —80 dB
g THD. | Distortion (Lch input) il — | 003 | o1 %
. - f=1kH
< | tHon | Distortion (Reh input) VIm20mvems — | 003 | 0.1 %
i . =1kHz
THDT Distortion (TUNER) VI=20mVrms — | 0.01 | 0.05 %
Vba Maximum output voltage \ADCLEN oitpu't-.;)eglns'; to clip 8.5 | — | — | vee
v 10 pin output terminal voltage only DC bias 5.1 5.4 5.7 \
Av@ 10 pin output DC offset only PC bias —30 0 30 myv
. only DC bias
1©@ 10 pin output bias current . SW10—2side 0.7 1.0 1.5 mA
zZ®© 10 pin output impedance s‘\)/:/"'{oo—c—;zb;?;e —_— 26 50 Q
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ELECTRICAL CHARACTERISTICS (cont.)

Symbok Parameter Test conditions Test circuit Limits Unit
Min. Typ. Max.
I2 Circuit current {video block) only DC bias 2.5 3.5 4.5 mA
v 12 pin input terminal voltage only DC bias 6.7 7.0 7.3 \
zZM 12 pin input impedance only DC bias 12 15 18 k(O
v® 14 pin input terminal voltage only DC bias 6.7 7.0 7.3 \'Z
z® 14 pin input Impedance only DC bias 12 15 18 kQ
v® 16 pin input terminal voltage only DC bias 6.7 7.0 7.3 v
zZ® 16 pin input impedance only DC bias 12 15 18 kO
v 18 pin input terminal voltage only DC bias 6.7 7.0 7.3 Vv
= zd® 18 pin input impedance only DC bias 12 15 18 kQ
= Output gain (TUNER) Video signal input
g | S @~ Vi=1Vp.p, 100% 05| ¢ | o5 ] a8
Qutput gain (AV) Video signatl input .
3 L& - Vi=1Ve-p, 100% 0.5/ 0 | 05 | dB
Output gain (LINE 2) Video signal input _
o | ) Ve oane) b B .5 0 | 0.5 | aB
Output gain (LINE 1) Video signal input _
g Gu1 g Vie 1Ven 1005 0.5 0 0.5 dB
S Crosstalk f=5MHz, 1Vp.p _
> cT (between® @ ® @) No signal pin — AC GND 60 a8
Vov Maximum cutput voltage Value wher:/ioé.letgl.;tng&gms to clip. 85 | — | — | vpp
. N ¥ i
ve® 20 pin output terminal voitage (ir?gu); r?c?s?g'la'n:I) 6.0 6.3 6.6 v
only DC bias
Vm Mute output DC voltage (input no signal) 6.0 6.3 6.6 v
AV® 20 pin output DC offset only DC bias —30 0 30 mv
1@ 20 pin output bias current only DC bias 0.7 1.0 1.5 mA
zZ@® 20 pin output Impedance only DC bias — 26 50 ¢
Z | vo® | pintorminal voltage at no Logic Cont3 — ON mo | m3|1me| v
§ 1s @ 4 pin terminal current at short Logic Cont 3— ON -_— 27 35 mA
[} 4 pin terminal voltage at . C
@ @ IL=20mA Logic Cont3 — ON 10.3 10.5 11.0 \"
max
E : Protector ON maximum current Logic Cont3 — ON 45 55 65 mA
CTav Audio «—= Video crosstalk f=5MHz — — —60 dB
Audio output frequency Vi=200mVrms
fa characteristic Output — { —3dB & 8 MHz
Video output frequency Vi=200mVrms
4 characteristic Output — f —3dB 8 8 MHz
GMUTE :ﬁgﬁg.ﬁ“.,f?,‘:.u'gum Video signal input —_— —_— -—60 dB
v ﬁ‘_‘i‘g)"”‘p“‘ noise voltage Measure after IHF “A” filter — | 20 80 |wvrms
A
T Audio output noise voltage D o _
v M (TUNER) Measure after IHF “A” filter 10 40 zVrms
CONTROL TERMINAL THRESHOLD RATING
Pin No. Terminal Threshold Input Mode Remarks
o LINE Cont.
®» AV Cont.
® Mute Cont. PNP Tr 2 value
10 Mic Cont. 2.5%0.2 Open Base (L—H)
@) TEST Cont.
6] EE Cont.
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ELECTRICAL CHARACTERISTICS TEST METHOD

VeceR

Supply voltage range with no operating abnormality in standard
application circuit.

" :
PIN5 DC current when only DC bias is added.

v®

Use only DC bias to measure PIN® terminal voltage.

®

Where V®" is PIN® terminal voltage when current is 0.02mA.
Use following formula. to determine this value.

Z®=(v®-v®)/0.02[KQ]
v@
Follow procedure for V®,Z® and measure PING terminal
voltage and input impedance.
F¥)
Same as above.
v®
Foliow procedure for V®,Z® and measure PIN@ terminal
voltage and input impedance.
z®
Same as above.
G
Set either one of SW1, SW15, or SW17 to "H" and input PIN®
f=1kHz, Vi=200mVrms as SG1. Where output at Measuring
Pqint 10 is set to Vo. Use formula below to determine this
value.
Vo[mVrms]

=20 log ————
GL=20 log 200[mVrms]

(dB)

Gr

Foliow procedure for GL and input PIN@ sine wave of f=1KHz,
Vi=200mVrms. Use formula below to determine this value from
output Vo at Measuring Point_10.

Vo[mVrms]

=20 log —— 1
Gr=20 log 200[mVrms]

(dB)

GR+L

Set either one of SW1, SW15, or SW17 to "H" and input PIN®

and PIN7sine wave of f=1kHz, Vi=200mVrms. Use formula be-

low to determine this value from output Vo at Measuring Point

1_0_. .
Vo[mVrms]

Gr«=20 log —200[mVrms] (dB)

Gr(A)

Set SW11, SW15, and SW17 to "L" and input PIN@sine wave

of f=1kHz, Vi=200mVrms. Use formula below to determine this

value from output Vo at Measuring Point 10.

Gr(A)=20 log —YoIMVMS] g
200[mVrms]
CTir 5
Input PIN® sine wave of f=1kHz, Vi=200mVrms and set PIN®

and PIN® to AC GND. Use formula below to determine this

value from output Vo when SW1, SW15, and SW17 are set
to "L
Vo[mVrms]

CTwur=20 log 200imvims] 00[mVrms]

(dB)

CTrr
Input PIN@ sine wave and set PIN® and PIN@ to AC GND.
Use above formula CTir.
THDL
Set either one of SW1, SW15, or SW17 to "H" and input PIN®
sine wave of f=1kHz, Vi=200mVrms. THDv. is value when output
at Measuring Point 10 is measured with distortion meter.
THDr
Follow procedure for THDL and input PIN@ sine wave. Measure
output ditortion THDr at Measuring Point 10.
THDr
Set SW1, SW15, and SW17 to “L" and input PIN@ sine wave
of f=1kHz, Vi=200mVrms. THD7 is value when output at
Measuring Point 10 is measured with distortion meter.
Voa
Follow procedure for THDr. Vba is output amplitude when input
amplitude is incresed gradually and output waveform at
Measuring Point 10 begins to clip.
V@@
Set either one of SW1, SW1i5, or SW17 to "H". V@ is DC
terminal voltage output with no signal input at Measuring Point
10.
av@
Set SW1, SW15, and SW17 to "L'and set PIN@® terminal
voltage measured as in V@to V@'. Use following formula to
determine this value.
AVB=VO—V®
I®
Set SW10 to 2.1 @ is DC current flowing into PIN@ terminal
when V@=12v.
z®
Set SW10 to 2. Where 20" is set to DC terminal voltage
at Measuring Point 10 when PIN @ current is I=1mA. Use
following formula to determine this -value.
V®-= V@-v@'[mA}
1{mA]

(Q)

12

DC current _ flowing into PIN@® when only DC bias is added.

V@

Use only DC bias to measure PIN® terminal voltage at

Measuring Point 12.

z®

Where V@' is set to PIN® terminal voltage with 0.1mA current.

Use following formula to determine this value.
Z@=(v@®—v®"/0.1]kQ]

\[C)

Follow procedure for V®, and Z® and measure PIN® terminal

voltage and input impedance.

z®

Same as above.



MITSUBISHI ICs (AV COMMON)

M51292FP

VIDEQO SWITCH

v®

Follow pracedure for V®, and Z& and measure PIN® terminal
voltage and input impedance.

z®

Same as above.

v®

Follow procedure for V@, and Z® and measure PIN® terminal
voltage and input impedance.

®

Same as above.

Gr(V)

Set SW13, SW15, and SW17 to "L". Where Vo is set to output
amplitude at Measuring Point 20 when inputting PIN® video
signal Vi=tVp-p as SG2. Use following formula to determine
this value.

Gr(V)=20 log YoLVPPl (4p)
1[Vp-p]
Gav
Set SW13 and SW17 to "L" and SW15 to "H" and input PIN@®
1Vp-p video signal. Use following formula to determine this
value(same as (32)).

Gav=20 log YoIVP-P] V°[Vp Pl (dB)

{Vp-p]
Gz

Set SW13 to “L" and SW15 and SW17 to "H" and calculate
this value as in PIN@® video input.
GL2=20 log YOVP-P (4m)

1{Vp-p]
Gu

Set SW13 and SW15 to “L" and SW17 to "H" and calculate
this value as in PIN® video input.

CcT

Set switches to TUNER signal output mode(SW13, SW15 and
SW17°L"). Input PIN@®, PING®, or PIN® f=5MHz, Vi=1Vp-p
and set PIN@ to AC GND. Where Ver is set to output crosstalk
component at Measuring Point 20. Use following formula to
determine this value.

CT=20 log YeTIVP-P] 4y
1[Vp-p
Measure all other modes in the same way.

Vov

Set switches to TUNER signal output mode.Vov is output
amplitude when PIN® input video signal is gradually increased
and output waveform at Measuring Point 20 begins to clip.
ve

V@ is DC terminal voltage with no signal input at Measuring
Point 20. (SW13,SW15 and SW17 "L" )

Vm

Vm is DC output voltage at Measuring Point 20 when SW13
is set to "H".

AVS
Measure DC oftset with no signal input at Measuring Point

20 in each mode: TUNER, AV, LINER1, LINE2, MUTE.
)
Set SW20 to 2.1@ is DC current flowing into 20 pin when
v@=12v.
e
Set SW20 to 2. WhereV@'is set to DC voltage at Measuring
Point 20 when PIN@ current is I=1mA. Use following formula
to determine this value.
5 V&-v&'[mv)
Z&=20 |og——1[ Al ()

Vo@
Set Logic Cont.3(protector)to Logic ON and measure PIN@®
open terminal voltage.
5@
Follow procedure for Vo@: Is @ is current flowing out of PIN
@ when short-circuited to GND by ammeter.
i@
Follow procedure for Vo@ and set SW4 to 2. Vi @ is term-
inal voltage when PIN @ current is hL.=20mA.
on
Set Logic Cont.3 to ON and SW4 to 2 and gradually decrease
PIN@ load resistance. Measure PIN @ maximum current
just before current protector is activated.
CTav
Set all video input terminals to AC GND. Measure audio signal
crosstalk component of video output pin at Measuring Point
20 when f=1kHz, Vi=200mVp-p are input to audio input
terminal.Similarly, set all audio input terminals to AC GND
and measure video signal crosstalk component of audio output
pin at Measuring Point 10 when 1Vp-p video signal is input
to video input terminal.
fa
Follow procedure for Gi, Gr and Gra) and measure input
frequency when input sine wave frequency is increased and
output reduces by 3dB.
fv
Follow procedure for Grv), Gav, Gz and Gui. Input sine wave
of Vi=200mVp-p and measure input frequency when output
reduces by 3dB in the same way as above.
Gmute
Follow procedure for Grv).Vo is output amplitude at Measuring
Point 20 when 1Vp-p video signal is input from PIN® , and
Vmute is output amplitude when SW13 is set to "H"(Mute).
Use following formula to determine this value.
Vmute[Vp-p]

Vo[Vp-p] —

Gmute=20 log

th

Set audio input to no signal input and (L+R)output mode.
Measure output noise voltage after passing through JIS "A"
filter at Measuring Point 10.

Vi
Measure output noise voltage in TUNER mode as in V5™
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INPUT SIGNAL
SG1 Sine wave
O t=1kHz
O Total harmonic distortion (THD) not more than 0.01%

S§G2 Video signal(APL 100%, No V synchronism)

2p {
75u Level Vi (Ve—p)
5 u
Sine wave
{O f=5kHz
O V|=1Vp-p

TEST CIRCUIT A (AUDIO OUTPUT)

. +12v .
+ 5 VT 5V T
oot J; 220 H.l_ L H-l- L
Swi17 SW15 :
20 19 18 17 16 15 14 13 12 11
Vec 2 GND 2
M51292FP
vee 1 GND 1
| Ul ol2] (3] e 5] |e] [7] L8] [9o] [0
— Measure~
SWig. ipr::.g'nt 10
H L + + + +
sv _T_ M“‘I 24 [224 m_i.z P 224 909
T A
+1v s61 | sG1 SG1 A v
Measure- Measure- Measure- V10
ing ing ing

point 6 point 7 point 9

Unit Resistance :@ 0
Capacitance : F
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TEST CIRCUIT B (VIDEO OUTPUT)

Measure- Measure- Measure- Measure- Measure-
ing ing ing ing
point 20 paint 18 pomt 16 point 14 point 12
SG2 SG2
Ll
5 v 5 v
2 0.01
J “ 24 . 224 24 224
2 o L H
+
SW20
Sw17 SW15 SW13
Eo |9 14 12| |1
GND 2
M51292FP
Vee 1 GND 1

L L] ) L] [ [e]

TEST CIRCUIT C (PB + B OUTPUT)

+12v

+12v
.
().[)l;ll -
Sw17 SW15
[20] [19] [i8] 5| [a] 8] [i2] [u
Voc 2

GND 2

M51292FP
Veel
sSw4
2
+
0.01 '
I 22u
2k

GND 1
s| 6] [7] [s

o]

o]
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TYPICAL CHARACTERISTICS

THERMAL DERATING (MAXIMUM RATING)

0.75
2
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6 05
=
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x 025
w
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0 3
—~25 0 25 50 75 100 125

AMBIENT TEMPERATURE Ta (°C)

APPLICATION EXAMPLE

Video input >

(TUNER)
(AV) po—o.

(LINE2) o

(LINE1) Jom-

Video output

22p 22 T2 u
+ + +
16]_[15 % HLV [12 F‘lr:_i

(LeH) Control voitage
o ~\'nE

~g{ AV
(LeH)

- MUTE

Av

Audio output

Audio input
(TUNER)

- Audio input

(R)

17
GND2
M51292FP
Vee 1 GND 1
Ll 2] [3] [4] [s L{g 7 9| |io
Control voltage (LeH) + + +
Mic + TZ22u Tr224 22
TEST ) (LoH) 0£1 22 ;
£E g =)
12v
PB®B
output Unit Resistance

Capacitance :

« Audio input
L)
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LOGIC TABLE

LOGIC CONT.1 (VIDEO OUT)

HE o MUTE VIDEC OUT@
L L L TUNER (@ pin input)
L H L AV (@ pin input)
H L L LINE 1 (@ pin input)
H H L LINE2 (d® pin Input)
b 3 H MUTE
Note 3% - L, H is arbitrary
LOGIC CONT.2 (AUDIO OUT)
HNE i "%C VIDEO OUT®
L L L TUNER (® pin input)
H * # (L) (® pin input)
* H #* AUDIO +
* % H (R) (@ pin-input)
Note 3L, H is arbitrary
LOGIC CONT.3 (RELAY DRIVER)
HoE R BT & PBE D B OUT®@
L % * L
ON
* L H *
Logic other than the above mentioned OFF

Note  ¥-.eveu L, H is arbitrary



