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BH76330FVM, BH76331FVM, BH76360FV, BH76361F V,
BH76332FVM, BH76333FVM, BH76362FV, BH76363FV

Technical Note

Line-up of products with built-in  video amplifier and video driver

3-input, 1-output video switch

BH76330FVM, BH76331FVM, BH76332FVM, BH76333FVM

@ General

BH76330FVM, BH76331FVM, BH76332FVM, and BH76333FVM are video signal switching ICs, each with three inputs and

one circuit input, which feature wide dynamic range and frequency response.
starting at VCC = 2.8 V, they are applicable not only in stationary devices but also in mobile devices.

Since these ICs can be used with low voltage

This product line-up supports a broad range of input signals, depending on whether or not a 6-dB video amplifier and video
driver are included and what combination of sync tip clamp type and bias (resistor termination) type inputs are used.

@ Features

1) Able to use a wide range of power supply voltage, from 2.8 Vto 5.5V

2) Wide output dynamic range

3) Excellent frequency response
(BH76330FVM and BH76331FVM:
MHz 0 dB [Typ.])

4) No crosstalk between channels (Typ. -65 dB, f = 4.43 MHz)

5) Built-in standby function, circuit current during standby is 0 A (Typ.)

6) Sync tip clamp input (BH76330FVM, BH76332FVM)

7) Bias input (Zin = 150 kQ) (BH76331FVM, BH76333FVM)

8) 6-dB amp and 75 driver are built in (BH76330FVM, BH76331FVM)

9) Enables two load drivers [when using output coupling capacitor] (BH76330FVM, BH76331FVM)

10) Able to be used without output coupling capacitor (BH76330FVM)

11) MSOP8 compact package

@ Applications
Input switching in car navigation systems, TVs, DVD systems, etc.

@ Line-up
BH76330FVM | BH76331FVM | BH76332FVM | BH76333FVM
Supply voltage 28Vto55V
Amp gain 6 dB -0.1dB
Video driver Included —
Frequency response 100 kHz/10 MHz, 0 dB (Typ.) 100 kHz/30 MHz, 0 dB (Typ.)
Sync ti Bias Sync i Bias
Input type y P . y P .
clamp (Zin = 150 kQ) clamp (Zin = 150 kQ)
@ Absolute maximum ratings (Ta = 25°C)
Parameter Symbol Limits Unit
Supply voltage VCC 7.0 \%
Power dissipation Pd 470 *1 mwW

Input voltage range Vin 0to VCC+0.2 \%

Operating t t -40 to +85 K
p g temperature Topr 0 C

range

Storage temperature -55 to +125 K

g P Tstg C
range

1 When used while Ta = 25°C, 4.7 mW is dissipated per 1°C
Mounted on 70 mm x 70 mm x 1.6 mm glass epoxy board

@ Operation range (Ta = 25°C)

100 kHz/10 MHz 0 dB [Typ.], BH76332FVM and BH76333FVM:

100 kHz/30

Parameter Symbol Min. Typ. Max Unit
Supply voltage VCC 2.8 5.0 5.5 Vv
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@ Electrical characteristics 1 (unless otherwise specified, Ta = 25°C, VCC =5 V)

Typ. . .
Parameter Symbol 76330 ‘ 76331 | 76332 ‘ 76333 Unit Conditions
Circuit current 1 ICC1 10 9 mA | When no signal
Circuit current 2 ICC2 0.0 WA | During standby
ICC3-1 11 10 During output of color bar signal
Circuit current 3 ICC3-2 17 _ mA During output of color bar signal
(no C in output)
Maximum output level Vom 4.6 3.8 3.4 Vpp | f=10kHz, THD = 1%
Voltage gain Gv 6.0 -0.1 dB | Vin=1.0 Vpp, f =100 kHz
Frequency response Gr1 0 - dB V?n = 1.0 Vpp, f = 10 MHz/100 kHz
Gp2 — 0 dB | Vin = 1.0 Vpp, f = 30 MHz/100 kHz
Crosstalk between Cr 65 dB | Vin=1.0 Vpp, f = 4.43 MHz
channels
Mute attenuation Mt -65 dB | Vin=1.0 Vpp, f = 4.43 MHz
. . VTHH 1.2 min V High level threshold voltage
CTL pin switch level VTHL 0.45 vax V Low level threshold voltage
CTL pin inflow current IThH 50 max HA | CTL pin = 2.0 V applied
Input impedance Zin — 150 | — 150 kQ
Differential gain D¢ 0.3 % | Vin=1.0Vpp
Dp-1 0.7 | 0.3 Standard stair step signal
Differential phase deg. | Same condition as above
Dp-2 0.0 - .
(no C in output)
Vin = 1.0 Vpp, bandwidth: 100 k to 6 MHz
Y-related S/N SNy +75 +78 dB 100% whifgvideo signal
C-related S/N [AM] SNca +75 dB Vin = 1.0 Vpp, bandwidth: 100 to 500 kHz
C-related S/N [PM] SNcp +65 100% chroma voltage signal
@ Electrical characteristics 2 (unless otherwise specified, Ta = 25°C, VCC = 3 V)
Typ. . .
Parameter Symbol 76330 ‘ 76331 P 76332 ‘ 76333 Unit Conditions
Circuit current 1 ICC1 8.5 8.0 mA | When no signal
Circuit current 2 ICC2 0.0 UA | During standby
ICC3-1 9.5 9.0 mA | During output of color bar signal
Circuit current 3 ICC3-2 155 _ During output of color bar signal
(no C in output)
Maximum output level Vom 2.7 2.8 1.8 1.9 Vpp | f=10kHz, THD = 1%
Voltage gain Gv 6.0 -0.1 dB | Vin=1.0 Vpp, f =100 kHz
Frequency response Gr1 0 - dB | Vin=1.0Vpp, f=10 MHz/100 kHz
Gr2 - 0 dB | Vin=1.0 Vpp, f=30 MHz/100 kHz
Crosstalk between Cr 65 dB | Vin=1.0 Vpp, f = 4.43 MHz
channels
Mute attenuation Mt -65 dB | Vin=1.0 Vpp, f =4.43 MHz
. . VTHH 1.2 wmin \% High level threshold voltage
CTL pin switch level VTHL 0.45 Max \% Low level threshold voltage
CTL pin inflow current ITHH 50 max HA | CTL pin = 2.0 V applied
Input impedance Zin — 150 150 kQ
Differential gain Dg 0.3 0.7 0.3 % | Vin=1.0Vpp
Dp-1 1.0 0.3 Standard stair step signal
Differential phase deg. | Same condition as above
Dp-2 0.5 - .
(no C in output)
Vin = 1.0 Vpp, bandwidth: 100 k to 6 MHz
Y-related S/N SNy +75 +78 B oo Whifef’vi doo signal
C-related S/N [AM] SNca +75 dB | Vin =1.0 Vpp, bandwidth: 100 to 500 kHz
C-related S/N [PM] SNcp +65 dB | 100% chroma video signal

(Note) Re: ICC3, Vom, Gy, Gf, Cr, My, Dg, Dp, SNy, SNca, and SN¢p parameters
BH76330FVM and BH76331FVM: RL =150 Q
BH76332FVM and BH76333FVM: RL =10 kQ
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@ Control pin settings

CTL
A B
STBY | L(OPEN) | L(OPEN)
INL | L(OPEN) H
IN2 H L(OPEN)
IN3 H H

@ Block diagram

Sync_Tip
INU{ | larmp GND N1 GND
o= T s
CTLA . ouT CTLA ouT
2 HH L 75Q zl 2 75Q zl
Sync_Tip
Clamp
N2 M VCC IN2 VGG
3 |- 6] 3 6]
[
| logic -

CTLB ;y:n:;f"’ IN3 CTLB IN3
[4 3 5 4 5
Fig.l BH76330FV Fig.2 BH76331FV

Sync_Ti
INT | | ctomp GND INT GND
s S T ;

CTLA )\ | ouT CTLA >\ | ouT
O
IZ 0dB ﬂ IZ 0dB ZI
Sync_Tip —O | —O |
Clamp
IN2 VCC IN2 VCC
] 0 3 o]
| logic - ] logic
CTLB (S:T:,:;Tm IN3 CTLB IN3
pa = 5 :
Fig.3 BH76332FV Fig.4 BH76333FV
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@ /O equivalent circuit diagrams

Input pins
Sync tip clamp input Bias input
BH76330FVM/BH76332FVM BH76331FVM/BH76333FVM
Pin No. Name Equivalent circuit Pin No. Name Equivalent circuit
1 IN1 1 IN1
3 IN2 [in} Y 3 IN2
5 IN3 5 IN3

Video signal input pin is used for bias type input. Input

Video signal input pin is used for sync tip clamp input.
d e 4 P pinp impedance is 150 kQ.

- DC potential

- DC potential
BH76330FVM: 1.5V BH76332FVM: 1.0V
BH76331FVM: 3.1V BH76333FVM: 2.5V
Control pins
Pin No. Name Equivalent circuit
200k Q
2 CTLA CTL 5*%(2
4 CTLB 250kQ
200kQ
Switches operation mode [active or standby] and input
pin.
Threshold level is 0.45V to 1.2 V.
Output pin
With video driver Without video driver
BH76330FVM/BH76331FVM BH76332FVM/BH76333FVM
Pin No. Name Equivalent circuit Pin No. Name
7 ouT 7 ouT

14k Q

Video signal output pin. Able to drive loads up to 75 Q Video signal output pin.

(dual drive).
- DC potential - DC potential
BH76330FVM: 0.16 V BH76331FVM: 2.5V BH76332FVM: 0.3V BH76333FVM: 1.8V

Note 1) The above DC potential is only when VCC =5 V. This value is a reference value and is not guaranteed.
Note 2) Numerical values shown in these figures are design values, and compliance to standards is not guaranteed.
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@ Test Circuit Diagrams

GND 001uF ﬁD
50Q
ouT
+N

ouT

7 —®—]2 7 ¢

RS SN OO £ 4 e

vee oo1uF N2 vee

—s] o] ®
T ] g T Jpour Tweo

—®
7710 4 F
50Q
Syne.Tip N3 I Jvee CTLB
Clamp | e . Clamp 5 |
5 F F
jfr 0014F 50Q i 7(?

Fig. 5 BH76330FV/BH76331FV Test Circuit Diagram Fig. 6 BH76332FV/BH76333FV Test Circuit Diagram

Test circuit diagrams are used for shipment inspections, and differ from application circuits.

@ Application circuit examples

When used without

output capacitor
€ VIDEO OUT
75Q INT GND
VIDEO_IN °—H+—{I
Sync_Ti
N | amp GND 4TuF
CTLA ouT
*H @© VIDEO_OUT
ouT 470uF  75Q
N @ VIDEO.OUT IN2 €Ok
470uF  75Q VIDEO_IN oH @?
VCC 47uF 47uF T vee
0.1uF CTLB IN3 ’I ’ir
s +N
4 5 N VIDEO IN
47uF T v -
cTLB et g A A aTuF
: 5 —o vibEo.1n
01uF
Fig. 7 BH76330FV Fig. 8 BH76331FV
GND INT GND
VIDEOIN ~ E
47uF
out CTLA out
o
.—.7 © VIDEO_OUT .—. .—.
o . © @ VIDEO OUT
VGCC
0.1uF IN2 Vccomr
e s 13} o]y
0.1 uF m 47uF T VGG 4TuF 47 uF
cTLB N3 uE I . { togic | wa A AT T.vee
5 {F——o Voo °7 5 —H VIDEO_IN
01uF 4TuF

Fig. 9 BH76332FV Fig. 10 BH76333FV

See pages 6/16 to 10/16 for description of how to determine the capacity of 1/0O coupling capacitors.
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Technical Note

@ Cautions for selection and use of application parts
When using this IC by itself @)

Input impedance
Input type

Capacity of input coupling

capacitor (recommended

Capacity of output coupling

capacitor (recommended

Zin
value) value)
Sync_Tip_Clamp 10 MQ 0.1 pF
470 pF to 1000 pF
Bias 150 kQ 4.7 uF

Method for determining capacity of input coupling capacitor

The HPF is comprised of an input coupling capacitor and the internal input impedance Zin of the IC.  Since the fc value of this HPF is
determined using the following equation (a), the above recommended capacity for the input capacitor is derived. Usually, the cutoff

frequency fc is several Hz.
fc=1/@2mx xCxZn)- - - - (a)

When evaluating the sag characteristics and determining the capacity of the capacitor during video signal input, a horizontal stripe signal
called "H bar" (shown in Fig. 10) is suitable, and this type of signal is used instead of a color bar signal to evaluate characteristics and

determine capacity.

Fig.11 Example of Screen with Obvious Sag (H-bar Signal)

Method for determining capacity of output coupling capacitor

The output pins of models with a 75Q driver [BH76330FVM and BH76331FVM] have an HPF comprised of an output coupling capacitor and
load resistance R, (= 150Q2). When fc is set to approximately 1 Hz or 2 Hz, the capacity of the output coupling capacitor needs to be

approximately 470 pF to 1000 pF.

As for models without the 75Q driver, an HPF is similarly comprised using the capacity of the output coupling capacitor and the input
impedance of the IC connected at the next stage, and the capacitance required for the output coupling capacitor should be estimated using

equation (a).

When this IC is used as a standalone device @)

In models that include a 75Q driver [BH76330FVM and BH76331FVM], up to two monitors (loads) can be connected (a connection example
is shown in Fig. 12). When there are multiple loads, the number of output coupling capacitors must be increased or a larger capacitance

must be used, based on the table shown below.

monitor

monitor

Fig. 12 (a) Application Circuit Example 1 (Two Drives)

— @0x2)uF

out *

Fig. 12 (b) Application Circuit Example 2 (Two Drives)

Application circuit example No. of output capacitors

Capacitance per output capacitor (recommended values)

Fig. 12 (a) No. of drives required

470 pF to 1000 pF (same as with one drive)

Fig. 12 (b) 1

(No. of drive x 470 uF to 1000) uF

When this IC is used as a standalone device @)

The BH76330FVM is the only model that can be used without an output coupling capacitor.

This use method not only enables reductions in board space and part-related costs, but it is able to improve the sag characteristics by

improving low-range frequency response. However, when the output coupling capacitor is omitted, a direct current flows to the connected
set, so the specifications of the connected set should be noted carefully before starting use.

Note also that only one load can be connected when the output coupling capacitor is omitted.

Voltage at output =0.16V
Whénthis voltage load resistance is applied,

a direct current is generated.

Fig.13 Application Example without Output Coupling Capacitor
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When using several of these ICs @)

When several of these ICs are used, it enables applications in which separate images are output to the car navigation system's front and
rear monitors.

VIDEO IN | INT /Bias INT /Bias

f 1 1 O

VIDEOIN IN2|| /Bias 4701 F Front monitor IN2|| /Bias 470 F Rear monitor
+ +
f 3 O 7 3 O —0O 7
our 159 our 199
VIDEO IN IN3 || /Bias N3 || /Bias
f 5 O 5 O

Fig.14 Application Example when Using Several ICs

When several ICs are used at the same time, the number of parallel connections of input impedance equals the number of ICs being used,
which reduces the input impedance. This also raises the fc value of the HPF formed at the input pin block, so the capacitance of the input
coupling capacitor must be increased according to equation (a). The recommended values for calculation results are listed in the table
below.

When a clamp is used as the input type, the original input impedance becomes much greater, and if two or three are used at the same time
there is no need to change the capacitance of the input coupling capacitor.

Input type Input impedance per IC Number of ICs Totl Cce:)pljicllit:n(c:z o;ciir:z:n
puttyp P P P used input impedance pling cap
(recommended values)
) 2 Approx. 5 MQ 0.1 pF
Sync_Tip_Clamp Approx. 10 MQ
3 Approx. 3 MQ 0.1 uF
. 2 75 kQ 6.8 pF~
Bias 150 kQ
3 50 kQ 10 uF~

When using several of these ICs @)
When three bias input type models (BH76331FVM or BH76333FVM) are used in parallel, they can be used for RGB signal switching
applications. Likewise, when one clamp input type model (BH76330FVM or BH76332FVM) is connected in parallel with two bias input type
models (a total of three ICs used in parallel), they can be used for component signal switching applications. The same method can be used
to determine the capacitance of I/0 coupling capacitors of these applications.

IClamp
VIDEO IN[R1] INT BH76331FV VIDEO IN[Py1] | Nt BH76330FV
g 1 or BH76333FV 1 1 or BH76332FV
47uF 0.1uF
[Clamp
VIDEO IN[R2] IN2 out VIDEO IN[Py2] IN2 oy +
g I o 4 LN | 3 O I}—S—@
2] L7 )
47uF Rout 0.1uF Py OUT
VIDEO IN[R3] IN3 VIDEO IN[Py3] | IN3
#—s5 O \ 5 O
47 uF 0.1uF
VIDEO IN[G1] INT BH76331FV VIDEO IN[Pb1] [M BH76331FV
g 1 or BH76333FV 1] or BH76333FV
47uF 4.7uF
IN2 “ VIDEO IN[Pb2] IN2 _ﬂ our
VIDEO IN[G2] + 3 _ o E % + - 3 O \O :]7 *
4TuF — cour 47u0F Pb.OUT
VIDEO IN[G3] IN3 VIDEO IN[Pb3] " IN3
o 0
47uF 4.7uF
BH76331FV INT ﬂ BH76331FV
VIDEO IN[B1] ph ":' i or BHT6333FV VIDEO IN[Pr1] 5+_{I_ {K or BH76333FV
47uF 4.7uF
ouT
VIDEO IN[B2] e w;z o % &{ s VIDEO IN[Pr2] e I?\;Z o % :]7 4 ©
T "
4TuF 47uF Pr.OUT
B.OUT ﬂ a
VIDEO IN[B3] L, M VIDEO IN[Pr3] . e _
s O 5 o)
47uF 4.7uF
SW select SW select
Fig. 15 (a). RGB Signal Switching Application Example Fig. 15 (b). Component Signal Switching Application Example
(using three bias input type models in parallel) (using one clamp input type model and two bias input
type models in parallel)
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@ Cautions for use

1. The numerical values and data shown here are typical design values, not guaranteed values.

2. The application circuit examples show recommended circuits, but characteristics should be checked carefully before using
these circuits.  If any external part constants are modified before use, factors such as variation in all external parts and
ROHM LSI ICs, including not only static characteristics but also transient characteristics, should be fully considered to set
an ample margin.

3. Absolute maximum ratings
If the absolute maximum ratings for applied voltage and/or operation temperature are exceeded, LS| damage may result.
Therefore, do not apply voltage or use in a temperature that exceeds these absolute maximum ratings. If it is possible that
absolute maximum ratings will be exceeded, use a physical safety device such as a fuse and make sure that no conditions
that might exceed the absolute maximum ratings will be applied to the LSI IC.

4. GND potential
Regardless of the operation mode, the voltage of the GND pin should be at least the minimum voltage. Actually check
whether or not the voltage at each pin, including transient phenomena, is less than the GND pin voltage.

5. Thermal design
The thermal design should be done using an ample margin that takes into consideration the allowable dissipation under
actual use conditions.

6. Shorts between pins and mounting errors
When mounting LSI ICs onto the circuit board, make sure each LSI's orientation and position is correct. The ICs may
become damaged if they are not mounted correctly when the power is turned on. Similarly, damage may also result if a
short occurs, such as when a foreign object is positioned between pins in an IC, or between a pin and a power supply or
GND connection.

7. Operation in strong electromagnetic field
When used within a strong electromagnetic field, evaluate carefully to avoid the risk of operation faults.

8. Place the power supply's decoupling capacitor as close as possible to the VCC pin (PIN 6) and GND pin (PIN 8).

9. With a clamp input type model (BH76330FVM or BH76332FVM), if any unused input pins are left open they will oscillate, so
unused input pins should instead be connected to GND via a capacitor or else directly connected to VCC.

10. With models that do not include a 75Q driver (BH76332FVM or BH76333FVM), in some cases the capacitance added to the
set board may cause the peak frequency response to occur at a high frequency. To lower the peak frequency, connect in
series resistors having resistance of several dozen Q to several hundred Q as close as possible to the output pin.

Output pin

Resistors (several dozen Q to
several hundredQ) to lower peak
frequency

Fig.16 Positions where Resistors are Inserted to Lower Peak Frequency Response in BH76332FV or BH76333FV

11. Frequency response in models that do not include a 75-Q driver (BH76332FVM and BH76333FVM) was measured as 100
kH/30 MHz: 0 dB (Typ.) in the application circuit examples (shown in Fig. 9 and Fig. 10), and when resistance of about 1 or
2 kQ is applied from the IC's output pin to GND, this frequency response can be improved (the lower limit of the applied
resistance should be 1 kQ). In such cases, gain is reduced, since the output voltage is divided by the added resistance
and the output resistance of the IC.

1 -0.10
oL
-0.12
- =
s
5 2t T -0.14
= g
§ 3F-—---—----—--—---%¢ T1r- in P
° S 5 -0.16
3mA 8 -4 R=1kQp\ — — _ _ _ \_ g . =
m E
s N =mN o
o -0.18
~ /
Resistance to improve frequency 6T
response (R: 1-2kQ)

-0.20

05 25

™ 10M 100M 1000M Resistalmce adde1dsto output %in [kQ]
Frequency [Hz]
(b) Frequency response changes when resistance is inserted
Input amplitude: 1 Vpp, Output load resistance: 10 kQ
Other constants are as in application examples (Figs. 9 & 10)

(c) Voltage gain fluctuation when resistance is inserted
[f = 100 kHz]
(Voltaae aain without inserted resistance: -0.11 dB)

(a) Resistor insertion points

Fig.17 Result of Resistance Inserted to Improve BH76332FVM/BH76333FVM Frequency Response
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12. With clamp input type models (BH76330FVM and BH76332FVM), if the termination impedance of the video input pin
becomes higher, sync contractions or oscillation-related problems may occur.
characteristics carefully and use at 1 kQ or less.

6

5

4

Amount of sync contraction
at input pin [%]

2k
Input termination resistance Rin [Q]

3k

Evaluate temperature and other

Fig. 18. Relation between Input Pin Termination Impedance and Amount of Sync Contraction

@ Evaluation board pattern diagram and circuit diagram

a
=
o
(-]
H
(-]
2]
(5

i3— -ng

f—of
fH—o

—o

i
? H w N '_:L
o HT1
© %
ouT 75 OUT-RCA
g e [o] 7] &
eTLA our ‘E o vee
ATty
U
BHTEI30-3FVM ] e
iz = =
? v vee AT2 RT3
150 78
&b 8o
CTLE
e ooz L con g
4| cna Lo w3 IWIRCA o ﬂ.‘u:”l— 4t
1 29 2 &

Fig. 19. Evaluation Board Circuit Diagram
BHD 8 BND n?i@_
INL  IM1i-RCA cr H73 OUT-RCA  OUT
Q WL Q
C L A7L
@Ol nem |
i -
L cos [ Jura
INZ  IMZ-RCA T @ IH3-RCA  TH3
O e cne L (@]
£ 6’ cTia ciis ('5’ o
LE]
o 0000000 0000000000
BHZ6338-3F N o Q0000000
vee () ewo()  eno() i 0 [sXsRulske N ule]v]
Fig. 20. Evaluation Board Pattern Diagram
Parts list
Symbol Function Recommended value Comments
R1 R3 R5 Input terminating resistor 75 Q —
Input coupling . .
C1 C3 C5 ) See pages 6/16 to 7/16 to determine B characteristics recommended
capacitor
R71 Output resistor 75 Q -
Output coupling . .
Cc7 ) See pages 6/16 to 7/16 to determine B characteristics recommended
capacitor
C01 10 pF
Decoupling capacitor B characteristics recommended
€02 ping cap 0.1 puF
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Technical Note

150 Q]

@ Reference data (1) BH76330FVM/BH76331FVM [unless otherwise specified, output capacitance C: 470 uF, RL
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Technical Note

5V, Ta=25°C
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@ Reference data (2) BH76332FVM/BH76333FVM [unless otherwise specified, output capacitance C: 470 uF, RL
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VCC=5V

BH76332FV

Ta=25

VCC=3V

BH76333FV

Ta=25C

BH76333FV

L 1 1
= ~ =3 N <t ©
A S g 4 @
[gp] ureb abejjon
L rr- LT
= N 2 & % @
< < < 7 T ?
[ap] ureb abeyon
L r—-r - L
Iy = - ES ~ Iy
o~ o~ o~ — — -
[ddA ] 19A8] Indino winwixep
L L L
S o o o o
w s ™ o~ —

[ddA ] 19A8] Indino winwixepy

100

50

Ambient Temperature [C]

-50

100

50

-50

Ambient Temperature [C] Supply Voltage [V]

Fig.70 Vom vs. Ambient Temperature

Supply Voltage [V]
Fig.69 Vom vs. Supply Voltage

Fig.72 Gy vs. Ambient Temperature

Fig.71 Gy vs. Supply Voltage

VCC=5V

BH76332FV

100

50

Ambient Temperature [C]
Fig.76 Gg vs. Ambient Temperature

-50

[ap] (zHIN 0T/zH¥ 00T) @suodsai Aouanbalq
©
o
[Te]
[V
1l ﬂ
& / P
\\\\\\\\\\\\\\\ -
>
x - el
]
[ J S U S
©
~
w I I o~
e ® 9o 1w o w o
- 9 T 79
[ap] (zHIN 0T/zH¥ 00T) @suodsas Aouanbalq
o
o
> o[- --”C
e
O
Q ] o
> I
Y ) [
5 1o
V]
[ SN SR S AN
©
~
I
m . ) o
[fe]
< ~ o ~ < < !
s s S ¢ ¢ 9
[ap] ureb abejop
©
O -
[te]
N
4
K
s
>
& -
]
o]
©
_um \\\\\\\\\\\\\\\
. . | ~
@ =~ o~ =3 ™~ =~ ©
= s S S s =4

Supply Voltage [V]
Fig.75 G vs. Supply Voltage

Ambient Temperature [C]
Fig.74 Gy vs. Ambient Temperature

Supply Voltage [V]
Fig.73 Gy vs. Supply Voltage

d z
io
~ 2
it
=
> Yl —
) [ N
a =
>
o s 2
> e 3
B
g
> [
o
»
™
™
©
~
T L L L =
To-eoraerry
[gp]uten
(S 2
o S
9 2
it
=
> ~
n
Il Z
m s2
> o3
-2
e
V w
o
N
®
™
©
T
@ =
o~ -— o — o~ el < w0
I | I I I
[gp]uren
o
o
> 5)
A &2
m_u <
=1
5} 2 g
> [}
I R I o
£
R | IS
> 41 o8
LL a
P N N | €
2 <
S I R
~ b e
% L L %

L
o ©w o v 9 1w o
14|2

I I |
[ap] (zHW 0T/zH 00T) asuodsal Aouanbai4

=25C

Ta
T
:
|
s
]
|
|
|
|
|
|
|
|
|

BH76333FV

[ap] (zHW 0T/zHY 00T) asuodsal Aouanbai4

Supply Voltage [V]
Fig.77 Gg vs. Supply Voltage

Fig. 80 Frequency Response

Fig. 79 Frequency Response

Fig.78 Gg vs. Ambient Temperature

=5V

BH76332/33FV VCC

25°C

Ta:

BH76332/33FV

25°C BH76332/33FV VCC=5V

Ta=

BH76332/33FV

o
5]
5)
g
E
]l o ©
v o
o
\\\\\\\\\\\\ o £
\\\\\\\\\\\ - — — [
=
2
1 o2
£
\\\\\\\\\\\ — <
o
P
o o~ < © [==] o
T T T T 5 9
[gp] (1s10m) uonenuape sINN
©
\\\\\\\\\\\\\\ B [T M
\\\\\\\\\\\\\\ >
j=2}
\\\\\\\\\\\\\\ g
1 <8
\\\\\\\\\\\\\\\ 2
[=%
o
\\\\\\\\\\\\\\\ p=1
1w ®
o~
o o~ el =] o o
I N
[ap] (s10m) uonenuape ainy
o
S

T T
[
[
[
[
S
L
[
[
[
[
[
[
[
[
50

0
Ambient Temperature [C]

o
i

6!
6
6
=71
7
7

©
4 »
(]
[o)]
8
1 ¢ =
o
\\\\\\\\\\\\\\\ S
>
\\\\\\\\\\\\\\\ =
s
RN
N
n o~ oo @ @— o 0
© © ©o <~ o~ o~

[ap] (3s10m) sjpuueyd usamiag X[eIssolD

Fig.82 CT(worst) vs. Ambient Temperature  Fig.83 MT(worst) vs. Supply Voltage Fig.84 MT(wrost) vs. Ambient Temperature

Fig.81 CT(worst) vs. Supply Voltage

2009.04 - Rev.A

14/32

www.rohm.com
© 2009 ROHM Cao., Ltd. All rights reserved.

Downloaded from: http://www.datasheetcatalog.com/


http://www.datasheetcatalog.com/

BH76330FVM, BH76331FVM, BH76360FV, BH76361F V,
BH76332FVM, BH76333FVM, BH76362FV, BH76363FV

Technical Note

VCC=5V

BH76332FV

Ta=25C

5V BH76332FV

VCC=

BH76332/33FV

5V, Ta=25°C

BH76332/33FV  VCC

o o o o o o o o
~ ©® B»B ¥ ® «§ -

[wr] Juauna xnyur uid 710

w o w o

[ww] uauno unoud

50

Ambient Temperature [C]
Fig.88 DG vs. Ambient Temperature

100

-50

4 5

3

50 100

Ambient Temperature [C]

-50

0.5

Supply Voltage [V]
Fig.87 DG vs. Supply Voltage

pin voltage [V]

CTL B

ltun VS. Ambient Temperature

(Voltage applied to CTL pin = 2V)

Fig.86

Fig.85 CTLb pin voltage vs Circuit Current
(CLT threshold )

VCC=5V

BH76332FV

Ta=25°C

BH76332FV

VCC=5V

BH76333FV

Ta=25C

BH76333FV

|
o 0 o w o
N - — o (=]
['6ap] aseyd [enuaiayia
\\\\,\\\\,\\\,\\\\
o [z} o [} o
o~ - —_ o o
[6ap] aseyd [enuaiayia
L L
o w0 o 2] o
o~ — — <} o
[%] ureb renuasama
o w ° 0 o
N —_ — o o

[%] ureb [enuaiayiq

100

50

Ambient Temperature [*C]

-50

50 100

Ambient Temperature [C]
Fig.90 DG vs. Ambient Temperature

5 -50

4

3

Supply Voltage [V]
Fig.91 DP vs. Supply Voltage

Supply Voltage [V]

Fig.92 DP vs. Ambient Temperature

Fig.89 DG vs. Supply Voltage

=5V

BH76332/33FV  VCC

Ta=25°C

BH76332/33FV

VCC=5V

BH76333FV

Ta=25°C

BH76333FV

. .

o © © < o~ o
g R B2 X ¥ B
[apI N/S A
.- -
S ® © ¥ o o
g R 2 X ¥ R
[apI N/S A
o 0 o 77} o
o~ — — o (=3

2.0
15
.0
5
0.0

[6ap] aseyd [enuaiayia

50 100

Ambient Temperature [°C]

-50

50 100

Ambient Temperature [C]

=50

4 5

3

Supply Voltage [V]

Supply Voltage [V]

Fig.96 SNy vs. Ambient Temperature

Fig.95 SNy vs. Supply Voltage

Fig.94 DP vs. Ambient Temperature

Fig.93 DP vs. Supply Voltage

=5V

BH76332/33FV VCC

Ta=25C

BH76332/33FV

Ta=25C

BH76332/33FV

L L
o (=2 © ~ ©o I3
~ © © © © ©
[gp] (Wd) N/S D
o (=23 (=] r~ © w0
~ © © © © ©
[gp] (Nd) N/S O
el e e ---
o © © < o~ o
8 R B X ® R
[ap] (WV) N/S D
. .

18
7
71
12

[gp] (WV) N/S O

50 100

Ambient Temperature [C]

-50

100

50
Ambient Temperature [C]
SNca VS. Ambient Temperature

-50

4 5

3

Supply Voltage [V]

Supply Voltage [V]
Fig.97 SNca vs. Supply Voltage

SNcp vs. Ambient Temperature

Fig.100

SNcp Vs. Supply Voltage

Fig.99

Fig.08

2009.04 - Rev.A

15/32

www.rohm.com
© 2009 ROHM Cao., Ltd. All rights reserved.

Downloaded from: http://www.datasheetcatalog.com/


http://www.datasheetcatalog.com/

BH76330FVM, BH76331FVM, BH76360FV, BH76361F V, )
BH76332FVM, BH76333FVM, BH76362FV, BH76363FV Technical Note

@ External dimensions and label codes

Max 325 (nclude . BURR)

4.0%0.2

2,850 1

Model Code
.. BH76330FV 76330
BH76331FV 76331
BH76332FV 76332
- : BH76333FV 76333

MSOPS8 (unit: mm )

Fig. 101 External Dimensions of BH7633xFVM Series Package

@ When used with 6-input, 1-output video switch BH7636xFV
Fig. 14 above shows an application example in which two of these ICs are used. When the similar IC models BH7636xFV
and BH7633xFVM are used at the same time, the type of configuration shown below can be combined. In such cases,
input coupling capacitors can be used, as in the application example in Fig. 14.

BH76360FV

IINT
.

External input

Front
monitor

x1

Input coupling capacitor can be used with
this.

[=]

H

=
o <) Q Q o o
® ® ® ® ® 5
3 3 3 3 3 3
S 5 E &l 5 5

(0] (0] O @) ((/)

*2

Output coupling capacitors can be omitted
when using BH76330FVM or BH76360FV,
and this helps reduce the number of parts.

Navigation L 8
screen ! L
e}

JQED AT,
%3 Lo

*3 Any inputs that are not used should be

connected directly to VCC or shorted with
GND via a capacitor.

BH76330FVM
N1 | |Glamp
By =
X2
3 Q/O 16 monitor
out \J 759
75Q
5 O

Fig. 102 Application Example in which BH76330FVM and BH76360FV Are Used Concurrently

For details of BH7636xFV, see the BH7636xFV Series Application Notes.
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Technical Note

Line-up of products with built-in

video amplifier and video driver

6-input, 1-output video switch

BH76360FV, BH76361FV, BH76362FV, BH76363FV

@General

BH76360FV, BH76361FV, BH76362FV, and BH76363FV are video signal switching ICs, each with six inputs and one circuit

input, which feature wide dynamic range and frequency response.
VCC =

Since these ICs can be used with low voltage starting at
2.8V, they are applicable not only in stationary devices but also in mobile devices.

This product line-up supports a broad range of input signals, depending on whether or not a 6-dB video amplifier and video
driver are included and what combination of sync tip clamp type and bias (resistor termination) type inputs are used.

@Features

1
2)
3)

4)
5)
6)
7)
8)
9)
10)
11)
12)

Able to use a wide range of power supply voltage, from 2.8 Vto 5.5 V
Wide output dynamic range
Excellent frequency response
(BH76360FV, BH76361FV : 100kHz/10MHz 0dB[Typ.]. BH76362FV, BH76363FV : 100kHz/30MHz 0dB[Typ.])
No crosstalk between channels (Typ.-65dB, f=4.43MHz)
Built-in mute function (Typ.-65dB, f=4.43MHz)
Built-in standby function, circuit current during standby is 0 pA (Typ.)
Sync tip clamp input  (BH76360FV, BH76362FV)
Bias input (Zin=150kQ) (BH76361FV, BH76363FV)
6-dB amp and 75Q driver are builtin  (BH76360FV, BH76361FV)
Enables two load drivers [when using output coupling capacitor] (BH76360FV, BH76361FV)
Able to be used without output coupling capacitor (BH76360FV)
SSOP-B16 compact package

@Applications
Input switching in car navigation systems, TVs, DVD systems, etc.

@Line-up
BH76360FV BH76361FV BH76362FV BH76363FV
Supply voltage 28Vto55V
Amp gain 6dB -0.1dB
Video driver Included —
Frequency response 100kHz/10MHz 0dB (Typ.) 100kHz/30MHz 0dB (Typ.)
Sync i Bias Sync i Bias
Input type yne tip . yne iip .
clamp (Zin = 150 kQ) clamp (Zin = 150 kQ)
@Absolute maximum ratings (Ta = 25°C)
Parameter Symbol Limits Unit
Supply voltage VCC 7.0 V
Power dissipation Pd 450 *1 mwW

Input voltage range VN 0to VCC+0.2 \%

o ting t t -40 to +85 K
perating temperature Topr (o] C

range

Storage temperature -55to +125 K

g P Tstg C
range

1 When used while Ta = 25°C, 4.7 mW is dissipated per 1°C
Mounted on 70 mm x 70 mm x 1.6 mm glass epoxy board

@ Operation range (Ta = 25°C)

Parameter Symbol Min. Typ. Max Unit
Supply voltage VCC 2.8 5.0 5.5 \%
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@Electrical characteristics 1 (unless otherwise specified, Ta=25°C, VCC=5V)

Typ. . .
Parameter Symbol 26360 | 76361 | 76362 ‘ 26363 Unit Conditions
Circuit current 1 ICC1 12 11 mA | When no signal
Circuit current 2 ICC2 0.0 uA | During standby
ICC3-1 13 12 During output of color bar signal
ircuit curren mA i i
Circuit current 3 ICC3-2 19 _ Durlng output of color bar signal
(no C in output)
Maximum output level Vom 4.6 3.8 3.4 Vpp | f=10kHz, THD=1%
Voltage gain Gy 6.0 -0.1 dB | Vin=1.0Vpp, f=100kHz
FrequUency response Gr1 0 — dB | Vin=1.0Vpp, f=10MHz/100kHz
g y resp G2 — 0 dB | Vin=1.0Vpp, f=30MHz/100kHz
Crosstalk between Cr 65 dB | Vin=1.0Vpp, f=4.43MHz
channels
Mute attenuation Mt -65 dB | Vin=1.0Vpp, f=4.43MHz
. . VTHH 1.2 min V High Level threshold voltage
CTL pin switch level VTHL 0.45 vax V Low Level threshold voltage
CTL pin inflow current IThn 50 max uA | CTL pin = 2.0 V applied
Input impedance Zin — | 150 | - 150 kQ
Differential gain Dg 0.3 % | Vin=1.0Vpp
. . Dp-1 0.7 0.3 Standard stair step signal
Differential phase £ | deg. — P S19 -
Dp-2 0.0 | — Same condition as above (no C in output)
Yrelated S/N SNy +75 +78 dB Vin = 1.0.\/pp., bandywdth: 100 k to 6 MHz
100% white video signal
C-related S/N [AM] SNca +75 dB Vin = 1.0 Vpp, bandwidth: 100 to 500 kHz
C-related S/N [PM] SNcp +65 100% chroma voltage signal
@Electrical characteristics 2 (unless otherwise specified, Ta = 25°C, VCC = 3V)
Typ. . o
P I
arameter Symbo 76360 | 76361 ‘ 76362 | 26363 Unit Conditions
Circuit current 1 ICC1 10 mA | When no signal
Circuit current 2 ICC2 0.0 uA | During standby
ICC3-1 11 | 10 mA | During output of color bar signal
Circuit current 3 1CC3-2 17 _ Durlng output of color bar signal
(no C in output)
Maximum output level Vom 2.7 2.8 1.8 1.9 Vpp | f=10kHz, THD=1%
Voltage gain Gy 6.0 -0.1 dB | Vin=1.0Vpp, f=100kHz
FrequUEency response Gr1 0 — dB | Vin=1.0Vpp, f=10MHz/100kHz
quency resp Ges — 0 dB | Vin=1.0Vpp, f=30MHz/100kHz
Crosstalk between Cr 65 dB | Vin=1.0Vpp, f=4.43MHz
channels
Mute attenuation M+ -65 dB | Vin=1.0Vpp, f=4.43MHz
. . VTHH 1.2 wmin V | High Level threshold voltage
CTL tch level
pin switch leve VTHL 0.45 Max V | Low Level threshold voltage
CTL pin inflow current Irhn 50 Max UuA | CTL pin = 2.0V applied
Input impedance Zin - | 150 | - 150 kQ
Differential gain D¢ 0.3 % | Vin=1.0Vpp
Dp-1 1.0 0.3 Standard stair step signal
Differential phase = | deg. — P Sig -
Dp-2 0.5 | — Same condition as above (no C in output)
Yorelated S/N SNy +75 +78 dB Vin=1.0 'Vpp., bandwldth: 100 k to 6 MHz
100% white video signal
C-related S/N [AM] SNca +75 dB | Vin = 1.0 Vpp, bandwidth: 100 to 500 kHz
C-related S/N [PM] SNcp +65 dB | 100% chroma video signal

(Note) Re: ICC3, Vom, Gv, G, Ct, M+, Dg, Dp, SNy, SNca, SNcp parameters
BH76360FV, BH76361FV: RL =150 Q
BH76362FV, BH76363FV: RL =10 kQ
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@Control pin settings

CTLA CTLB CTLC CTLD
IN1 L(OPEN) | L(OPEN) | L(OPEN) H
IN2 H L(OPEN) | L(OPEN) H
IN3 L(OPEN) H L(OPEN) H
IN4 H H L(OPEN) H
IN5 L(OPEN) | L(OPEN) H H
IN6 H L(OPEN) H H
MUTE S H H H
STBY * * * L(OPEN)
* L(OPEN) or H either is possible
@Block diagram
IN4 GND IN3 GND IN2 VCC IN1 PVCC IN4 GND IN3 GND IN2 VCC IN1 PVCC
[s] [7]1 [e] [s] [al [af [2] [i] [s] [7]1 [e] [s] [af [a] [z [i]
"Igly:nibﬂp —I(S)}'a”;;“" »—Ig‘l’a”r:;]“" >—|BIAS | >—|BIAS | -—IBIAS | >—|BIAS |
—o’\ Lo\
L o L o
—g 6dB —g 6dB
o o
"I(S;T:;;Tip <S;|ya",:;,Tip »—IBlAs | BIAS |
O o O [ [ [ [& [ O W [ [ [ [ [& [
IN5 CTLA IN6 CTLB cTLC GTLD PGND ouT IN5 CTLA IN6 CTLB cTLC CTLD PGND ouT
Fig.1 BH76360FV Fig.2 BH76361FV
IN4 GND IN3 GND IN2 VCC IN1 PVCC IN4 GND IN3 GND IN2 vce IN1 PVCC
[s] [7] [e] [s] [a] [o] [2] [r] [e] [7] [e] [s] [a] [ [2] [1]
"Ig}/:mcbﬂp —Iglya";gip "Igﬁﬁﬁm »—IBIAS | »—IBIAS | -—IBIAS | »—IBIAS |
) )
———\ | —\, |
°J |0dB 0 0dB
————————0 ——————0
) o
"I(Sﬁ;n;;ﬂp gf;,ﬁ;)ﬂp >—|BIAS | BIAS |
O o O [ [ [ [o [ O] o [ [ [ [ [& [
INS CTLA IN6 CTLB CTLC CTLD PGND out IN5 CTLA IN6 CTLB CTLC CTLD PGND ouT

Fig.3 BH76362FV

Fig.4 BH76363FV
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@!/0 equivalent circuit diagrams

Input pins

Sync tip clamp input Bias input

BH76360FV / BH76362FV BH76361FV / BH76363FV

PIN No. Name Equivalent circuit PIN No. Name Equivalent circuit
2 IN1 2 IN1
4 IN2 4 IN2
6 IN3 m 6 IN3
8 IN4 1000 8 IN4
9 INS 9 INS
11 IN6 11 IN6

Video signal input pin is used for sync tip clamp input.
- DC potential

BH76360FV : 1.5V BH76362FV : 1.0V

Video signal input pin is used for bias type input.
impedance is 150 kQ.
- DC potential
BH76361FV : 3.1V

Input

BH76363FV : 2.5V

Control pins
PIN No. Name Equivalent circuit
200kQ
10 CTLA
12 CTLB cTL SA%Q
13 CTLC 250kQ
14 CTLD 200kQ

Switches operation mode [active or standby] and input
pin.
Threshold level is 0.45Vto 1.2 V.

Output pin
With video driver Without video driver
BH76360FV / BH76361FV BH76362FV / BH76363FV
PIN No. Name Equivalent circuit PIN No. Name

16 ouT 16 ouT

14k Q

Video signal output pin.
(dual drive).

- DC potential
BH76360FV : 0.16V

Able to drive loads up to 75 Q

BH76361FV : 2.5V

Video signal output pin.

- DC potential

BH76362FV : 0.3V BH76363FV : 1.8V

Note 1) The above DC potential is only when VCC =5 V. This value is a reference value and is not guaranteed.
Note 2) Numerical values shown in these figures are design values, and compliance to standards is not guaranteed.
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@ Test Circuit Diagrams

R\_10uF 001uF R\_104F 001uF
PVCC out 75Q

O D
veep, LT 1 16—H veep,. LT 1 16N
10uF o 10uF
Clamp/
001 F IN1 PGND 001 4F Nt Bias 10kQ
- sk, . 2 15}
509 50Q
vee C

o
)
3
k<]
~
o
[}
z
]

vee CTLD

2
3 s ® 3 VALLEAN ®
648 I
ootuF N2 Bias cTLe ootuF N2 Bias cTLC
T 4 “W\'—rl” ® — 4 ®
3 ! 3z !

)

§
E

g
1

GND CTLB GND! CTLB

oo
ootpr M3 Bias Bias | [IN6 o5 ,F 0otur N Bias
6 11 i ’ { 6

o
=]
E
3
g

Bias N6 001 uF

1
t— ; — 1 F—
50Q 50Q 50Q 50Q
GND CTLA GND! CTLA
l10-®— 10 -®—
; o b
001uF N4 Bias Bias | [INs 001 1F 00tuF N4 Bias Bias | |INs 001 4F

I T et

Fig.5 BH76360FV/BH76361FV Test Circuit Diagram Fig.6 BH76362FV/BH76363FV Test Circuit Diagram

O
——0
o
5| &
g
l E
g
5]
®

Test circuit diagrams are used for shipment inspections, and differ from application circuits.

@ Application circuit examples
HAALTUHLR | ouT
TEATHHE o
m 75Q  VIDEO.OUT
10uF 01uF

104F 0.1pF
chc . 1 470uF JJCCZI; l PvCC ouT 470uF
I 4 A 16—t

. N
75Q  VIDEO_.OUT

Sync_Tip|

o
c
5

]

75Q  VIDEO OUT

VIDEO.IN H VIDEO_IN RT 2 h
01uF aTpF
vee cTLD
s 14 o
E [14]
Sync_Tip| 6dB
N2 6d8 N2 | [ BIAS cTic
VIDEO IN R 4 !

VIDEOIN o—| }—{Z _W\Fl
01uF

GND GND
! .
. 0O0o0o0o0 o o
N3 " NG 0.1uF ing | | BIAS T o 47uF
VIDEOIN 0o— }—{E f—o vioEO.IN VIDEOIN s 6 11 i VIDEO IN
0.1uF 4TuF
CTLA

—To = —To ==
|2 |9 NERREE
2 E 2 ]
(3 5 5 s
-
=
B
¢ 3]
ER
5
)

GND CTLA GND
! T — o
Sync_Tip|
IN4 IN5  O.1uF IN4 N5 47uF
+
VIDEO_IN H }—{E E—{ }—o VIDEOIN VIDEO IN T 8 9 E VIDEO IN
0.1uF 4TuF
Fig.7 BH76360FV Fig.8 BH76361FV
10uF 01uF 10uF 01uF
vee o T out out
X x5 116} 16
VIDEO_OUT
VIDEO_OUT
Clamp PGND BIAS PGND
VIDEOIN o— | Ej, VIDEO_IN N 2 h
0.1 uF 47uF
CTLO vee cTLD
:]14 0dB o

Sync_Tip|
N2 cTLe 2 | | BIAS crLe
VIDEOIN o——] }—{Z VIDEO IN R 4
cTLs

0.1uF
:

aND
=
00 0o (o] [¢]
Sync_Tip|
N3 N6 0.1uF g | | BIAS T BIAS IN6  47uF
VIDEOIN o—] }—{E | }——o vioeo1n VIDEO.IN . 6 114 VIDEO IN
01uF 4TpF

NE] —
SAE! w
©
I}

z
S

GND GND
7

Sync_Tin) Sync_Tin)
N4 Clamp IN5 - 0.1uF N4 | | BIAS BIAS IN5  47uF
VIDEO N 0— }—{E j———o vibEON VIDEO IN r ) 9 —H VIDEO IN

01uF 47uF

BE

g
:

=]

1

Fig.9 BH76362FV Fig.10 BH76363FV
See pages 6/16 to 10/16 for description of how to determine the capacity of I/O coupling capacitors.
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@ Cautions for selection and use of application parts
When using this IC by itself @)

Input impedance Capacity of input coupling Capacity of output coupling
Input type . . .
Zin capacitor (recommended value) capacitor (recommended value)
Sync_Tip_Clamp 10MQ 0.1uF
- 470uF~1000uF
Bias 150k Q 4.7uF

Method for determining capacity of input coupling capacitor
The HPF is comprised of an input coupling capacitor and the internal input impedance Zin of the IC.  Since the fc value of this HPF is
determined using the following equation (a), the above recommended capacity for the input capacitor is derived. Usually, the cutoff

frequency fc is several Hz.

fc=1/(2r xCxZin)- - - -(a)
When evaluating the sag characteristics and determining the capacity of the capacitor during video signal input, a horizontal stripe signal
called "H bar" (shown in Fig. 10) is suitable, and this type of signal is used instead of a color bar signal to evaluate characteristics and

determine capacity.

Fig.11 Example of Screen with Obvious Sag (H-bar Signal)
Method for determining capacity of output coupling capacitor
The output pins of models with a 75Q driver [BH76360FV and BH76361FV] have an HPF comprised of an output coupling capacitor and
load resistance R, (= 150Q2). When fc is set to approximately 1 Hz or 2 Hz, the capacity of the output coupling capacitor needs to be
approximately 470 pF to 1000 pF.
As for models without the 75Q driver, an HPF is similarly comprised using the capacity of the output coupling capacitor and the input
impedance of the IC connected at the next stage, and the capacitance required for the output coupling capacitor should be estimated using

equation (a).

When this IC is used as a standalone device @)
In models that include a 75Q driver [BH76360FV and BH76361FV], up to two monitors (loads) can be connected (a connection example is
shown in Fig. 12). When there are multiple loads, the number of output coupling capacitors must be increased or a larger capacitance must

be used, based on the table shown below.

" — | @I0x2)uF
monitor
out *

out .

monitor

monitor
75Q
75Q iﬁ Q

Fig. 12 (a) Application Circuit Example 1 (Two Drives) Fig. 12 (b) Application Circuit Example 2 (Two Drives)
Application circuit example No. of output capacitors Capacitance per output capacitor (recommended values)
Figl2(a) No. of drives required 470 uF to 1000 pF (same as with one drive)
Fig12(b) 1 (No. of drive x 470 pF to 1000) uF

[When this IC is used as a standalone device @)
The BH76360FV is the only model that can be used without an output coupling capacitor.
This use method not only enables reductions in board space and part-related costs, but it is able to improve the sag characteristics by
improving low-range frequency response. However, when the output coupling capacitor is omitted, a direct current flows to the connected
set, so the specifications of the connected set should be noted carefully before starting use.
Note also that only one load can be connected when the output coupling capacitor is omitted.

Voltage at output =0.16V

When this voltage load resistance is applied,

a direct current is generated.

BH76360FV|

Fig.13 Application Example without Output Coupling Capacitor

www.rohm.com _ 22/32 2009.04 - Rev.A
© 2009 ROHM Cao., Ltd. All rights reserved.

Downloaded from: http://www.datasheetcatalog.com/


http://www.datasheetcatalog.com/

BH76330FVM, BH76331FVM, BH76360FV, BH76361F V, )
BH76332FVM, BH76333FVM, BH76362FV, BH76363FV Technical Note

When using several of these ICs @)

When several of these ICs are used, it enables applications in which separate images are output to the car navigation system's front and
rear monitors.

VIDEOIN || /Bias Nt || /Bias

INT
! 2] 2 o

VIDEO IN IN2|| /Bias Front monitor IN2|| /Bias 470uF Rear monitor
o—i}

, 4 o —4] o—o0 16
out 759
IN3 /Bias IN3 /Bias
VIDEO IN
l
f 6 O 6 O

Fig.14 Application Example when Using Several ICs

When several ICs are used at the same time, the number of parallel connections of input impedance equals the number of ICs being used,
which reduces the input impedance. This also raises the fc value of the HPF formed at the input pin block, so the capacitance of the input
coupling capacitor must be increased according to equation (a). The recommended values for calculation results are listed in the table
below.

When a clamp is used as the input type, the original input impedance becomes much greater, and if two or three are used at the same
time there is no need to change the capacitance of the input coupling capacitor.

Capacitance of input
. Number of ICs Total ) .
Input type Input impedance per IC . . coupling capacitor
used input impedance
(recommended values)
) 2 Approx. 5 MQ 0.1uF
Sync_Tip_Clamp Approx. 10 MQ
3 Approx. 3 MQ 0.1uF
) 2 75k Q 6.8uF~
Bias 150k Q
3 50k Q 10uF~

When using several of these ICs @)
When three bias input type models (BH76361FV or BH76363FV) are used in parallel, they can be used for RGB signal switching
applications. Likewise, when one clamp input type model (BH76360FV or BH76362FV) is connected in parallel with two bias input type

models (a total of three ICs used in parallel), they can be used for component signal switching applications. The same method can be used
to determine the capacitance of I/O coupling capacitors of these applications.

Bias Clamp
VIDEO IN[R1] IN1 BH76361FV VIDEO IN[Py1] INT BHI6360FV
e i E or BH76363FV | }—{Z or BH76362FV
47uF 0.1uF
Clamp
VIDEO IN[R2] IN2 out VIDEO IN[Py2] IN2 ﬂ{ .
gt e N I—{4] o 16— ©
s . ° Lo © 0‘1 F —
ATuE u Py.OUT
Bias ROUT Clamp
VIDEO IN[R3] IN3 VIDEO IN[Py3] IN3
#—6 0 I ] o
47uF 0.1uF
VIDEO IN[G1] INT BH16361FV VIDEOINPPbI] [& BH76361FV
ye E or BH76363FV T2 | \ or BHT6363FV
470F
47uF
Bias
VIDEO IN[G2] IN2 p out VIDEO INPb2) [M \O o
£ L 1) \; M6 —H © H— 4] O E—E—@
47uF = 4.7uF Pb.OUT
=]
VIDEO IN[G3] IN3 VIDEO IN[Pb3] . W
o e o) 6 o)
47uF 4.7uF
BH76361FV
VIDEO IN[B1] INT 5:‘;,?.?,65132\3/,:\/ VIDEOINPr1] ) [% or BH76363FV
2 e
47uF 470F K
Bias \
IN2 out VIDEO IN[Pr2] N2 our
VIDEO IN[B2] s T, o \O el g E o \3 :]16 +
4TuF 47uF Pr.OUT
B.OUT g
VIDEO IN[B3] IN3 VIDEO IN[Pr3] . A
- o) 6 o}
47uF 4.7uF
SW Lok SWeL ok
Fig. 15 (a). RGB Signal Switching Application Example Fig. 15 (b). Component Signal Switching Application Example
(using three bias input type models in parallel) (using one clamp input type model and two bias input
type models in parallel)
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@Cautions for use

1.
2.

10.

11.

The numerical values and data shown here are typical design values, not guaranteed values.
The application circuit examples show recommended circuits, but characteristics should be checked carefully before using
these circuits.  If any external part constants are modified before use, factors such as variation in all external parts and
ROHM LSI ICs, including not only static characteristics but also transient characteristics, should be fully considered to set
an ample margin.
Absolute maximum ratings
If the absolute maximum ratings for applied voltage and/or operation temperature are exceeded, LS| damage may result.
Therefore, do not apply voltage or use in a temperature that exceeds these absolute maximum ratings. If it is possible that
absolute maximum ratings will be exceeded, use a physical safety device such as a fuse and make sure that no conditions
that might exceed the absolute maximum ratings will be applied to the LSI IC.
GND potential
Regardless of the operation mode, the voltage of the GND pin should be at least the minimum voltage. Actually check
whether or not the voltage at each pin, including transient phenomena, is less than the GND pin voltage.
Thermal design
The thermal design should be done using an ample margin that takes into consideration the allowable dissipation under
actual use conditions.
Shorts between pins and mounting errors
When mounting LSI ICs onto the circuit board, make sure each LSI's orientation and position is correct. The ICs may
become damaged if they are not mounted correctly when the power is turned on. Similarly, damage may also result if a
short occurs, such as when a foreign object is positioned between pins in an IC, or between a pin and a power supply or
GND connection.
Operation in strong electromagnetic field
When used within a strong electromagnetic field, evaluate carefully to avoid the risk of operation faults.
Place the power supply's decoupling capacitor as close as possible to the VCC pin (PIN 1,PIN3) and GND pin (PIN 5, PIN7,
PIN15).
With a clamp input type model (BH76360FV or BH76362FV), if any unused input pins are left open they will oscillate, so
unused input pins should instead be connected to GND via a capacitor or else directly connected to VCC.
With models that do not include a 75Q driver (BH76362FV or BH76363FV), in some cases the capacitance added to the set
board may cause the peak frequency response to occur at a high frequency. To lower the peak frequency, connect in
series resistors having resistance of several dozen Q to several hundred Q as close as possible to the output pin.
Output pin
Resistors (several dozen Q to
several hundredQ) to lower peak
frequency
Fig.16 Positions where Resistors are Inserted to Lower Peak Frequency Response in BH76362FV or BH76363FV
Frequency response in models that do not include a 75-Q driver (BH76362FV and BH76363FV) was measured as 100
kH/30 MHz: 0 dB (Typ.) in the application circuit examples (shown in Fig. 9 and Fig. 10), and when resistance of about 1 or
2 kQ is applied from the IC's output pin to GND, this frequency response can be improved (the lower limit of the applied
resistance should be 1 k). In such cases, gain is reduced, since the output voltage is divided by the added resistance
and the output resistance of the IC.
1 -0.10
oL
. _ -0.12
) 5
%— 2r £ -0.14
S 3
> 5l N\ [z Q s /
Resistance to improve frequency -6 . 'ess o /
response (R: 1-2 kQ) 5 ‘ ‘ 020
" eyl o o Resistdf]lcb‘a“r‘dﬁéﬂltg*ﬁtﬁdﬁf'p%“[kﬂ] *
(a) Resistor insertion points (b) If;gﬂg:?ncgli:ﬁ(sjz?gs\?p?%&epi mggg :gzzzgggz:isl (i)nlfgrted (c[z l/(il(t)e(l)glf |_?za]\in fluctuation when resistance is inserted

Other constants are as in application examples (Figs. 9 & 10)  (Voltage gain without inserted resistance: -0.11 dB)

Fig.17 Result of Resistance Inserted to Improve BH76362FV/BH76363FV Frequency Response
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12. With clamp input type models (BH76360FV and BH76362FV), if the termination impedance of the video input pin becomes
higher, sync contractions or oscillation-related problems may occur. Evaluate temperature and other characteristics

carefully and use at 1 kQ or less.

Amount of sync contraction
at input pin [%)]
w
T

0 1k 3k

2k
Input tekiiii&iHRERRERE Rin [Q]

Fig. 18. Relation between Input Pin Termination Impedance and Amount of Sync Contraction

@ Evaluation board pattern diagram and circuit diagram

GND GND GND GND GND

M wimes € ]
e 5
1l .
3 12— = % feel cno[d swie
" iy 1RSI awis
- 4T Iu 1u S s Te ]| CTLB swiz
I y ca F) CTiA T swio
O re—=——{4]  BH7636XFV  [13}¥ ety
s;i
gy e & 5l i w g e
R% 2] m%
us %
cna
(7] °
B e 5l 5] w g e e
ssi = j
B

Fig.19  Evaluation Board Circuit Diagram
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Parts list
Symbol Function Recommended value Comments
R2 R4 R6 - .
Input terminating resistor 75Q -
R8 R9 R11
Cc2 C4 C6 Input coupling . .
) See pages 6/16 to 7/16 to determine B characteristics recommended
C8 C9 Cl11 capacitor
R161 Output resistor 75Q —
Output coupling X e
C16 ) See pages 6/16 to 7/16 to determine B characteristics recommended
capacitor
C01(C03) A ) 10uF o
C02(C04) Decoupling capacitor OLUF B characteristics recommended
www.rohm.com
= 25/32 2009.04 - Rev.A

© 2009 ROHM Cao., Ltd. All rights reserved.

Downloaded from: http://www.datasheetcatalog.com/


http://www.datasheetcatalog.com/

BH76330FVM, BH76331FVM, BH76360FV, BH76361F V,
BH76332FVM, BH76333FVM, BH76362FV, BH76363FV

Technical Note

150 Q]

@ Reference data (1) BH76360FV / BH76361FV [unless otherwise specified, output capacitance C: 470 uF, RL
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@Reference data (2) BH76362FV/BH76363FV [unless otherwise specified, output capacitance C: 470 pF, RL
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BH76332FVM, BH76333FVM, BH76362FV, BH76363FV Technical Note

@ External dimensions and label codes

5.0+0.2

R J

76360

6.410.3
4.440.2

1 Model Code
Lot.No 2520l BH76360FV 76360
ol BH76361FV 76361
g BH76362FV 76362
2 BH76363FV 76363

SSOP-B16 (unit: mm)

Fig.101 External Dimensions of BH7636xFV Series Package

@When used with 3-input, 1-output video switch BH7633xFVM
Fig. 14 above shows an application example in which two of these ICs are used. When the similar IC models BH7633xFVM
and BH7636xFV are used at the same time, the type of configuration shown below can be combined. In such cases, input
coupling capacitors can be used, as in the application example in Fig. 14.

x BH76360FV
1IN1 | [Clamp

{2]
L]
*2
1IN2 Front
4 O 16 monitor

out \J %2

External input

75Q

o *1 Input coupling capacitor can be used with

this.

avigation . - .
8 0 *2 Qutput coupling capacitors can be omitted

and this helps reduce the number of parts.

|
when using BH76330FVM or BH76360FV,
e

*3 Any inputs that are not used should be

_T_ 1IN6
xa<: 1 o connected directly to VCC or shorted with
GND via a capacitor.

BH76330FVM

IIN1

IIN2 | [Clamp Rear

0 0 16 monitor

out \J 799

75Q

Q
5y
3
&l
%
S

N3 ||Clamp

Fig.102 Application Example in which BH76330FVM and BH76360FV Are Used Concurrently

For details of BH7633xFVM, see the BH7633xFVM Series Application Notes.
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@Selection of order type

BIIH[|7]|6]/3][3]|]|0|F|V|]M—|T|R
|

Part No. Tape and Reel information
BH76330FVM BH76332FVM TR
BH76331FVM BH76333FVM
BH76360FV BH76362FV E2
BH76361FV BH76363FV
MSOP8
<Dimension> <Tape and Reel information>
Tape Embossed carrier tape
Quantity 3000ncs
9 Direction TR
oy of feed (The direction is the 1pin of product is at the upper right when you hold
@ é‘ o reel on the left hand and you pull out the tape on the right hand)
H 0.145*3-88
o-lg 3 S 022883 51505
<|5| 065\=[0.08[S]
1Pin Direction of feed \
Reel
(Unit:mm) 2XWhen you order , please order in times the amount of package quantity.
SSOP-B16
<Dimension> <Tape and Reel information>
Tape Embossed carrier tane
Quantity 2500pcs
50+02 Direction E2
eore—fiinnd - of feed (The direction is the 1pin of product is at the upper left when you hold
3 3 @j reel on the left hand and you pull out the tape on the right hand)
:V o 0.15+0.1
1pin Direction of feed
Reel
(Unit:mm) 2¢When you order , please order in times the amount of package quantity.
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Datasheet

Notice

Precaution on using ROHM Products
1. Our Products are designed and manufactured for application in ordinary electronic equipments (such as AV equipment,
OA equipment, telecommunication equipment, home electronic appliances, amusement equipment, etc.). If you
intend to use our Products in devices requiring extremely high reliability (such as medical equipment (Note 1) transport
equipment, traffic equipment, aircraft/spacecraft, nuclear power controllers, fuel controllers, car equipment including car
accessories, safety devices, etc.) and whose malfunction or failure may cause loss of human life, bodily injury or
serious damage to property (“Specific Applications”), please consult with the ROHM sales representative in advance.
Unless otherwise agreed in writing by ROHM in advance, ROHM shall not be in any way responsible or liable for any
damages, expenses or losses incurred by you or third parties arising from the use of any ROHM’s Products for Specific

Applications.
(Note1) Medical Equipment Classification of the Specific Applications
JAPAN USA EU CHINA
CLASSII CLASSIIb
CLASSIV CLASSI CLASSII CLASSIL

2. ROHM designs and manufactures its Products subject to strict quality control system. However, semiconductor
products can fail or malfunction at a certain rate. Please be sure to implement, at your own responsibilities, adequate
safety measures including but not limited to fail-safe design against the physical injury, damage to any property, which
a failure or malfunction of our Products may cause. The following are examples of safety measures:

[a] Installation of protection circuits or other protective devices to improve system safety
[b] Installation of redundant circuits to reduce the impact of single or multiple circuit failure

3. Our Products are designed and manufactured for use under standard conditions and not under any special or
extraordinary environments or conditions, as exemplified below. Accordingly, ROHM shall not be in any way
responsible or liable for any damages, expenses or losses arising from the use of any ROHM’s Products under any
special or extraordinary environments or conditions. If you intend to use our Products under any special or
extraordinary environments or conditions (as exemplified below), your independent verification and confirmation of
product performance, reliability, etc, prior to use, must be necessary:

[a] Use of our Products in any types of liquid, including water, oils, chemicals, and organic solvents

[b] Use of our Products outdoors or in places where the Products are exposed to direct sunlight or dust

[c] Use of our Products in places where the Products are exposed to sea wind or corrosive gases, including Cl2,

H2S, NH3, SO2, and NO2

[d] Use of our Products in places where the Products are exposed to static electricity or electromagnetic waves

[e] Use of our Products in proximity to heat-producing components, plastic cords, or other flammable items

[f] Sealing or coating our Products with resin or other coating materials

[g] Use of our Products without cleaning residue of flux (even if you use no-clean type fluxes, cleaning residue of
flux is recommended); or Washing our Products by using water or water-soluble cleaning agents for cleaning
residue after soldering

[h] Use of the Products in places subject to dew condensation

4. The Products are not subject to radiation-proof design.

5. Please verify and confirm characteristics of the final or mounted products in using the Products.

6. In particular, if a transient load (a large amount of load applied in a short period of time, such as pulse. is applied,
confirmation of performance characteristics after on-board mounting is strongly recommended. Avoid applying power
exceeding normal rated power; exceeding the power rating under steady-state loading condition may negatively affect
product performance and reliability.

7. De-rate Power Dissipation (Pd) depending on Ambient temperature (Ta). When used in sealed area, confirm the actual
ambient temperature.

8. Confirm that operation temperature is within the specified range described in the product specification.

9. ROHM shall not be in any way responsible or liable for failure induced under deviant condition from what is defined in
this document.

Precaution for Mounting / Circuit board design
1. When a highly active halogenous (chlorine, bromine, etc.) flux is used, the residue of flux may negatively affect product
performance and reliability.

2. In principle, the reflow soldering method must be used; if flow soldering method is preferred, please consult with the
ROHM representative in advance.

For details, please refer to ROHM Mounting specification
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Precautions Regarding Application Examples and External Circuits
1. If change is made to the constant of an external circuit, please allow a sufficient margin considering variations of the
characteristics of the Products and external components, including transient characteristics, as well as static
characteristics.

2. You agree that application notes, reference designs, and associated data and information contained in this document
are presented only as guidance for Products use. Therefore, in case you use such information, you are solely
responsible for it and you must exercise your own independent verification and judgment in the use of such information
contained in this document. ROHM shall not be in any way responsible or liable for any damages, expenses or losses
incurred by you or third parties arising from the use of such information.

Precaution for Electrostatic
This Product is electrostatic sensitive product, which may be damaged due to electrostatic discharge. Please take proper
caution in your manufacturing process and storage so that voltage exceeding the Products maximum rating will not be
applied to Products. Please take special care under dry condition (e.g. Grounding of human body / equipment / solder iron,
isolation from charged objects, setting of lonizer, friction prevention and temperature / humidity control).

Precaution for Storage / Transportation
1. Product performance and soldered connections may deteriorate if the Products are stored in the places where:
[a] the Products are exposed to sea winds or corrosive gases, including CI2, H2S, NH3, SO2, and NO2
[b] the temperature or humidity exceeds those recommended by ROHM
[c] the Products are exposed to direct sunshine or condensation
[d] the Products are exposed to high Electrostatic

2. Even under ROHM recommended storage condition, solderability of products out of recommended storage time period
may be degraded. It is strongly recommended to confirm solderability before using Products of which storage time is
exceeding the recommended storage time period.

3. Store / transport cartons in the correct direction, which is indicated on a carton with a symbol. Otherwise bent leads
may occur due to excessive stress applied when dropping of a carton.

4. Use Products within the specified time after opening a humidity barrier bag. Baking is required before using Products of
which storage time is exceeding the recommended storage time period.

Precaution for Product Label
QR code printed on ROHM Products label is for ROHM’s internal use only.

Precaution for Disposition
When disposing Products please dispose them properly using an authorized industry waste company.

Precaution for Foreign Exchange and Foreign Trade act
Since our Products might fall under controlled goods prescribed by the applicable foreign exchange and foreign trade act,
please consult with ROHM representative in case of export.

Precaution Regarding Intellectual Property Rights
1. All information and data including but not limited to application example contained in this document is for reference
only. ROHM does not warrant that foregoing information or data will not infringe any intellectual property rights or any
other rights of any third party regarding such information or data. ROHM shall not be in any way responsible or liable
for infringement of any intellectual property rights or other damages arising from use of such information or data.:

2. No license, expressly or implied, is granted hereby under any intellectual property rights or other rights of ROHM or any
third parties with respect to the information contained in this document.

Other Precaution
1. This document may not be reprinted or reproduced, in whole or in part, without prior written consent of ROHM.

2. The Products may not be disassembled, converted, modified, reproduced or otherwise changed without prior written
consent of ROHM.

3. In no event shall you use in any way whatsoever the Products and the related technical information contained in the
Products or this document for any military purposes, including but not limited to, the development of mass-destruction
weapons.

4. The proper names of companies or products described in this document are trademarks or registered trademarks of
ROHM, its affiliated companies or third parties.
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General Precaution
1. Before you use our Products, you are requested to carefully read this document and fully understand its contents.
ROHM shall not be in an 'y way responsible or liable for failure, malfunction or accident arising from the use of a ny
ROHM’s Products against warning, caution or note contained in this document.

2. All information contained in this docume nt is current as of the issuing date and subj ect to change without any prior
notice. Before purchasing or using ROHM'’s Products, please confirm the la test information with a ROHM sale s
representative.

3. The information contained in this doc ument is provided on an “as is” basis and ROHM does not warrant that all
information contained in this document is accurate an d/or error-free. ROHM shall not be in an y way responsible or
liable for any damages, expenses or losses incurred by you or third parties resulting from inaccuracy or errors of or
concerning such information.
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