NJM41010

2-Input 1-Output Video Driver

B GENERAL DESCRIPTION B PACKAGE OUTLINE

The NJM41010 is a 2-Input 1-Output general-purpose video
switch. It includes 6dB amplifier and 750hm driver circuit. @

The NJM41010 is suitable for a variety of AV equipment v
because of a small package and wide operating temperature NJM41010F1
range.

B FEATURES
@ Operating Voltage 4510 9.5V

@ Operating temperature range -40 to +85 °C*
@ 2-Input 1-Output Video Switch
@ 6dB Amplifier, 75Q Driver Circuit
® Frequency Characteristics 0dB at 10MHz
@ Sync-tip Clamp
@ Bipolar Technology
® Small Package SOT-23-6-1 (MTP6-1)
* NJM41010F1T : Wide operating temperature range type (-40 to +105°C)

H PIN CONFIGURATION

1.0UT
2.GND
3.VvCC
4.VIN1
5.VIN2
6.VSW
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NJM41010

B ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETERS SYMBOL RATINGS UNIT
Supply Voltage Vce 11.0 \Y
Power Dissipation Ppb 510 (Note1) mw
Operating Temperature Range Topr -40 to +85(Note2) °C
Storage Temperature Range Tstg -40 to +150 °C

(Note 1) At on a board of EIA/JJEDEC specification. (114.3 x 76.2 x 1.6mm 2 layers, FR-4)
(Note 2) It has high operating temperature range product.(-40 to +105°C)

B RECOMMENDED OPEARATING CONDITION (Ta= 25 °C)

PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT

Operating Voltage Vopr +45 | +5.0 | +9.5 \%
HBELECTRICAL CHARACTERISTICS (Vcc= 5.0V, R = 1500, Ta= 25°C)

PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Operating Current lcc No signal - 8.0 15 mA
Voltage Gain Gv Vin=1MHz, 1.0Vp-p Sine-wave 55 6.0 6.5 dB
Maximum Output Voliage Swing \Vom Vin=100kHz, Sine-wave, THD=1% 2.2 - - Vp-p
Frequency Characteristics Gf Vin=10MHz/1MHz, 1.0Vpp Sine-wave| -1.0 0 1.0 dB
Channel Cross talk CT Vin=4.43MHz, 1.0Vp-p, Sine-wave - -60 -50 dB
Differential Gain DG Vin=1.0Vpp 10step Video signal - 0.5 - %
Differential Phase DP Vin=1.0Vpp 10step Video signal - 0.2 - deg
Switch inflow current _

High Level lswn | V=5V - - 300 | pA
Switch inflow current _
Low Level |SWL V=0.3V - - 30 HA
Switch Change Voltage +
High Level Vinx VSW 2.0 - Vv \Y,
Switch Change Voltage Vi VSW 0 ) 10 Vv
Low Level
Bl SWITCH FUNCTION
PIN MODE NOTES
H IN2 output

VSW (Output signal select) L IN1 output

OPEN [ IN1 output
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NJM41010

Bl TERMINAL FUNCTION

PNNo. | PINNAVE FUNCTION EQUIVALENT CIRCUIT DCVOLTAGE
vee
8.01kQ
1 ouT OUTPUT 1.3V
GND
GND GND i i
VCC VCC i i
vee
2700 2700
4 IN1 INPUT 1 1,56V
GND
vee
2700 2700
5 IN2 INPUT 2 1,56V
GND
16kQ
SWITCH VOLTAGE
6 Vsw INPUT -
BT
GND
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NJM41010

B TEST CIRCUIT

B APPLICATION CIRCUIT1

750 O
— 1 |ouT VSW
1000pF
’Jn— 2 |[GND IN2
3 [vCC IN1
0.1uF l  4T\F
750 O
O—wA—RN— 1 |ouT VSW
4TOpF
’Jn— 2 |GND IN2
3 |vce IN1
HFI 1 4TPF
B APPLICATION CIRCUIT2 (Two-line driving circuit)
75Q
a7opf - | O
250 — 1 |ouT VSW
’Jn— 2 |GND IN2
3 |vce IN1
o.1p|=l 1 ATWF

Note

[
0.1uF 750
[
0.1uF 750
b
0.1uF 750
b
0.1uF 750
—
0.1uF 750
—
0.1uF 750

This circuit drives two-line of 150Q. However, it may cause to lose synchronization by an input signal of large

APL change (100% white signals more than 1Vp-p).

Confirm the large APL change waveform (100% white signals more than 1Vp-p) and evaluate sufficiently.
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NJM41010

+Clamp circuit

1. Operation of Sync-tip-clamp

Input circuit will be explained. Sync-tip clamp circuit (below the clamp circuit) operates to keep a sync tip of the
minimum potential of the video signal. Clamp circuit is a circuit of the capacitor charging and discharging of the
external input Cin. It is charged to the capacitor to the external input Cin at sync tip of the video signal. Therefore,
the potential of the sync tip is fixed.

And it is discharged charge by capacitor Cin at period other than the video signal sync tip. This is due to a
small discharge current to the IC.

In this way, this clamp circuit is fixed sync tip of video signal to a constant potential from charging of Cin and
discharging of Cin at every one horizontal period of the video signal.

The minute current be discharged an electrical charge from the input capacitor at the period other than the
sync tip of video signals. Decrease of voltage on discharge is dependent on the size of the input capacitor Cin.

If you decrease the value of the input capacitor, will cause distortion, called the H sag. Therefore, the input
capacitor recommend on more than 0.1uF.

|
charge |
signal input Cin  current | Vin
@— “ ‘, Clamp circuit
diccharge I
current I

< Clamp circuit >

A. Cinis large B. Cin is small (H sag experience)

clamp potential

clamp potential

< o o L~ & >N S >

=
) e ~ N s~ 7

charge period discharge period charge period charge period discharge period charge period

< Waveform of input terminal >

2. Input impedance
The input impedance of the clamp circuit is different at the capacitor discharge period and the charge period.
The input impedance of the charging period is a few kQ. On the other hand, the input impedance of the
discharge period is several MQ. Because is a small discharge-current through to the IC.
Thus the input impedance will vary depending on the operating state of the clamp circuit.

3. Impedance of signal source
Source impedance to the input terminal, please lower than 200Q. A high source impedance, the signal may be
distorted. If so, please to connect a buffer for impedance conversion.
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NJM41010

B TYPICAL CHARACTERISTICS

Operating Current vs. Supply Voltage Voltage Gain vs. Supply Voltage

1.0Vpp, 1MHz Sine Signal Input
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Differential Phase [deg]

Differential Phase vs. Supply Voltage
1.0Vpp, 10step Video Signal Input
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Signal to Noise Ratio [dB]

NJM41010

Signal to Noise Ratio vs. Suppply Voltage
1.0Vpp, 100% White Video Signal Input

100.0 R

90.0

80.0

70.0

60.0\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
4 5 6 7 8 9 10 11 12

Supply Voltage [V]

Switch Terminal Current vs. Supply Voltage

5.0 ENR SRR ARS Y 300 SRRARRRRARRARE
—High Level —High Level |
—L L [ i e

< a0 ow Leve = 250 Low Level |
=R 3
E -
3 T 200
| —
§ .g 150
> 20 £
= = 100
p= S
= =
@ 10 & 50

00 O I T T T T T T O O A R

4 5 6 7 8 9 10 11 12 4 5 6 7 8 9 10 11 12
Supply Voltage [V] Supply Voltage [V]
Terminal Voltage vs. Supply Voltage Offset Voltage vs. Supply Voltage
5.0 ‘ T ‘ T T 0.10
—IN1
—IN2

4.0 —__out 0.08
> >
3] (3]
& 30 & 006
o °
> >
© o
£ 20 2 0.04
£ 5
(M)
'—

1.0 0.02

O.OVHHHHHHHHiiiiiiiiiiiiiiii” 0'00HHHHHHHHHHHHHHHH

4 5 6 7 8 9 10 11 12 4 5 6 7 8 9 10 11 12
Supply Voltage [V] Supply Voltage [V]
New Japan Radio Co. L1d,



NJM41010

Operating Current vs. Temperature
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1.0Vpp 4.43MHz, Sine Signal Input
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Differential Gain vs. Temperature
1.0Vpp 10step Video Signal Input
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Switching Voltage Level [V]

Terminal Voltage [V]

Differential Phase [%]

Differential Phase vs. Temperature
1.0Vpp 10step Video Signal Input
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NJM41010

Signal to Noise Ratio vs. Temperature
1.0Vpp, 100% White Video Signal Input
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NJM41010

Voltage Gain [dB]

Voltage Gain vs. Fregency
1.0Vpp, Sine Signal Input
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[CAUTION]

The specifications on this databook are only
given for information , without any guarantee
as regards either mistakes or omissions. The
application circuits in this databook are
described only to show representative usages
of the product and not intended for the
guarantee or permission of any right including
the industrial rights.




