
Other ICs for Video

1Publication date: March 2004 SDB00093AEB

AN3117S, AN3117SA
RF modulator IC for VCR and VDP

■ Overview
The AN3117S and AN3117SA are RF modulator ICs

for VCR and VDP. They provide excellent high frequency
characteristics by adopting the high performance RF os-
cillation circuit.

■ Features
• Excellent in higher harmonic characteristics of RF
• Excellent in higher harmonic characteristics of sound

sub-carrier by the 1 MIX system
• Sharp white clip characteristics
• Suitable RF-MOD IC for the USA and Japan specifica-

tions
• Video AM modulator
• RF carrier oscillator
• White clip
• Channel changeover SW
• Sound FM modulator
• ANT SW driver
• Carrier off SW
• Available also the SSOP package (0.65 mm pitch)

■ Applications
• Video deck, video disk player, set top box for CATV,

game machine

SOP016-P-0225A

AN3117S Unit: mm

SSOP016-P-0225A

AN3117SA Unit: mm
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Note) The packages (SOP016-P-0225A and
SSOP016-P-0225A) of this product will be
changed to lead-free type (SOP016-P-0225E
and SSOP016-P-0225E). See the new package
dimensions section later of this datasheet.■ Block Diagram
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Note) 1. Measure in USA 3-ch. unless otherwise specified.

2. *1: Video modulation coefficient ranks.

• Normal delivery for B to D ranks with embossed taping of 2 000 pcs per reel

• The rank can not be specified in your order.

Video modulation coefficient 73% to 79% 77% to 83% 81% to 87%

Sound modulation coefficient

23 kHz to 27 kHz B C D

■ Pin Descriptions

Pin No. Description

1 Ground pin

2 P/S adjustment pin

3 RF OSC control pin

4 SIF oscillation pin 1

5 SIF oscillation pin 2

6 Sound input pin

7 Channel changeover pin

8 SAW/LC oscillation changeover pin

Pin No. Description

9 RF oscillator emitter pin 1

10 RF oscillator emitter pin 2

11 RF oscillator base pin

12 Power supply pin

13 Antenna switch driver changeover pin

14 Antenna switch driver pin

15 RF output pin

16 Video input pin

■ Absolute Maximum Ratings

Parameter Symbol Rating Unit

Supply voltage VCC 6 V

Supply current ICC 60 mA

Power dissipation *2 PD 269 mW

Operating ambient temperature *1 Topr −20 to +75 °C

Storage temperature *1 Tstg −55 to +150 °C

Note) *1: Except for the operating ambient temperature and storage temperature, all ratings are for Ta = 25°C.

*2: The power dissipation shown is for the IC package in free air at  Ta = 75°C.

Parameter Symbol Range Unit

Supply voltage VCC 4.5 to 5.5 V

■ Recommended Operating Range

Parameter Symbol Conditions Min Typ Max Unit

Current consumption ITOT VCC = 5 V, no video and sound input 18 22 26 mA

Video output level VP No video and sound input 83 85 87 dBm

Video modulation depth *1 mV Video input = 0.625 V[p-p] 73  79 %

10-staircase wave 77 80 83

81  87

■ Electrical Characteristics at VCC = 5 V, Ta = 25°C
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Parameter Symbol Conditions Min Typ Max Unit

Video output difference between ∆VP No video and sound input −2 0 2 dB

 channels

Video modulation coefficient ∆mV Video input = 0.625 V[p-p] −2 0 2 %
difference between channels 10-staircase wave

Maximum video modulation mVmax Video input = 1.0 V[p-p] 88 93.5 97 %
coefficient 10-staircase wave

P/S ratio VPS No video and sound input 9.5 12 14.5 dB

Sound modulation coefficient f∆FM Sound input = 245 mV[rms] 23 25 27 kHz
f = 1 kHz, sine wave

Maximum sound modulation f∆Fmax Sound input = 980 mV[rms] 3.6 4 4.4 
coefficient f = 1 kHz, ratio with f∆FM

Sound S/N SNS No video input 55 63  dB

Sync. distortion Sync m = 80% Full white signal  −2.5  %

Differential gain DG m = 80% Staircase wave  3  %

Differential phase DP m = 80% Staircase wave  2  deg

Sound modulation distortion THD f∆FM = ±25 kHz  0.3  %

Sound oscillation frequency fSIF VCC = 5 V  4.50  MHz

Driver output voltage ASV VCC = 5 V, 13-pin open  0  V
at ANT SW on RF carrier off

At ANT SW off ASRV VCC = 5 V, 13-pin 5 V  4.0  V

Driver output voltage RF carrier on
Load current 15 mA

ANT SW COFF VCC = 5 V  0.25  V
RF carrier off voltage

ANT SW CON VCC = 5 V  1.25  V
RF carrier on voltage

Chroma beat IM P/S = 12 dB, P/C = 18 dB,  65  dB
P = 66 dBµ, 3.58 MHz, sine wave

In-band beat Beat  70  dB

Video input impedance RV  30  kΩ

Sound input impedance RA  20  kΩ

Video output level ∆VPT Ta = 25°C reference   ±2 dB

Temperature characteristics Ta = −10°C to +70°C

Video modulation coefficient ∆mT Ta = 25°C reference   ±3 %
Temperature characteristics Ta = −10°C to +70°C

Maximum video modulation coefficient ∆mmaxT Ta = 25°C reference 87.5   %
Temperature characteristics Ta = −10°C to +70°C

Sound oscillation ∆fST Ta = 25°C reference   ±10 kHz
Frequency stability Ta = −10°C to +70°C

■ Electrical Characteristics at VCC = 5 V, Ta = 25°C (continued)

Note) Measure in USA 3-ch. unless otherwise specified.
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■ Terminal Equivalent Circuits

Pin No. Pin name Equivalent circuit Description Standard open voltage

1 GND  

2 P/S P/S ratio becomes large when 2.7 V

Adjustment pin the capacitance connected be-

tween pin and GND increases.

3 RF OSC Pin to control RF OSC.

Control pin Oscillation of RF becomes

unstable when capacitance

connected between pin and

GND is too small.

4 SIF Reference bias source of 4.2 V

Oscillation pin 1 oscillator. Sound buzz appears

to decrease in sense of hear-

ing when capacitance is con-

nected between pin and GND

to cut AC signal. Oscillation

frequency is determined by

the external tank circuit.

5 SIF Reference oscillator for 4.2 V
Oscillation pin 2 4.5 MHz sound modulator.

6 Sound input pin Typical DC voltage is almost 0 V

same as GND potential. If

DC level of sound input sig-

nal is GND potential, an ex-

ternal coupling capacitor is

not necessary. The circuit

configuration which is de-

signed to minimize the volt-

age variation at power sup-

ply on makes less pop noise.

1

2

2 kΩ

3

10 kΩ

4

5

6.2 kΩ

6

20 kΩ   
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■ Terminal Equivalent Circuits (continued)

Pin No. Pin name Equivalent circuit Description Standard open voltag

7 Channel switchover The oscillation output comes 1.9 V

pin out from pin 9 when the chan-

nel switchover pin is open,

and comes out from pin 10

when that pin is connected to

GND.

8 SAW/LC Power output of RF oscillator 0.3 V

Oscillation switch- increases if this pin is opened.

over pin

9 RF oscillator Pin 9 and pin 10 are oscillator 4.0 V

emitter pin 1 output pins which configure

emitter output of NPN tran- 4.3 V

sistor.

10 RF oscillator 4.3 V

emitter pin 2

4.0 V

11 RF oscillator Pin11 is input of oscillator 3.7 V

base pin and impedance is 3 kΩ.

12 Power supply pin  

7

6.3 kΩ

4 kΩ
8.6 kΩ

8

2 kΩ

2 kΩ

9

10

11

3 kΩ

12   
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■ Terminal Equivalent Circuits (continued)

Pin No. Pin name Equivalent circuit Description Standard open voltag

13 Antenna switch When pin 13 is connected 0.7 V

to VCC, RF oscillator and

driver changeover pin are

operated and when this pin

is open circuited, RF oscilla-

tor is stopped.In this state, no

pop noise will not be made

when antenna switch is

turned on/off even if sound

system is operating.

14 Antenna switch When pin 13 is connected to Pin 13: VCC

driver pin VCC, this pin voltage becomes 4.0 V

4.0 V. (RF oscillator ope-  (Load cureent in 15 mA)

ratesand load current is 15

mA)

When pin 13 is open-cir- Pin 13: Open

cuited, this pin voltage is 0 V. 0 V

(RF oscillator stops)

Drive capability of driver pin

is approx. 30 mA.

15 RF output pin Output pin of RF signal. 2.7 V

It has low impedance output.

16 Video input pin The sync. peak value clamp 2.0 V

system is adopted for input

clamp circuit. This pin has a

high input impedance to

minimize sync. distortion.

Pay attention to  the sync. sag

which is likely to occur when

an external capacitor attached

is 0.47 µF or less.

13
10.2 kΩ

14

2 kΩ

8 kΩ

15

660 Ω

16   
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■ Application Circuit Example
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■ New Package Dimensions (Unit: mm)
• SOP016-P-0225E (Lead-free package)

• SSOP016-P-0225E (Lead-free package)
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Request for your special attention and precautions in using the technical information
and semiconductors described in this material

(1) An export permit needs to be obtained from the competent authorities of the Japanese Government if any of
the products or technical information described in this material and controlled under the "Foreign Exchange
and Foreign Trade Law" is to be exported or taken out of Japan.

(2) The technical information described in this material is limited to showing representative characteristics and
applied circuits examples of the products. It neither warrants non-infringement of intellectual property right
or any other rights owned by our company or a third party, nor grants any license.

(3) We are not liable for the infringement of rights owned by a third party arising out of the use of the technical
information as described in this material.

(4) The products described in this material are intended to be used for standard applications or general elec-
tronic equipment (such as office equipment, communications equipment, measuring instruments and house-
hold appliances).
Consult our sales staff in advance for information on the following applications:
• Special applications (such as for airplanes, aerospace, automobiles, traffic control equipment, combus-

tion equipment, life support systems and safety devices) in which exceptional quality and reliability are
required, or if the failure or malfunction of the products may directly jeopardize life or harm the human
body.

• Any applications other than the standard applications intended.

(5) The products and product specifications described in this material are subject to change without notice for
modification and/or improvement. At the final stage of your design, purchasing, or use of the products,
therefore, ask for the most up-to-date Product Standards in advance to make sure that the latest specifica-
tions satisfy your requirements.

(6) When designing your equipment, comply with the guaranteed values, in particular those of maximum rat-
ing, the range of operating power supply voltage, and heat radiation characteristics. Otherwise, we will not
be liable for any defect which may arise later in your equipment.
Even when the products are used within the guaranteed values, take into the consideration of incidence of
break down and failure mode, possible to occur to semiconductor products. Measures on the systems such
as redundant design, arresting the spread of fire or preventing glitch are recommended in order to prevent
physical injury, fire, social damages, for example, by using the products.

(7) When using products for which damp-proof packing is required, observe the conditions (including shelf life
and amount of time let standing of unsealed items) agreed upon when specification sheets are individually
exchanged.

(8) This material may be not reprinted or reproduced whether wholly or partially, without the prior written
permission of Matsushita Electric Industrial Co., Ltd.

2003 SEP
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