IC's FOR VTR AN3922NK, AN3922NS

AN3922NK, AN3922NS

FM Audio Signal Processing Circuit for VIRs
B Outline

The AN3922NK and The AN3922NS are integrated circuits [
2
designed for the FM audio modulation and demodulation for lz
a VIR. s
a7
T8
j 9
M Features 0 j
¢ Built—in switching noise reduction circuit 5.

e Erase oscillation (3MHz) possible

o Supply voltage: 5V
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IC's FOR VTR AN3922NK, AN3922NS

B Pin
Pin No. Pin Name Pin No. Pin Name
1 Audio Signal Input on Rec. Mode 11 RF Signal Input on PB Mode
2 Holc Amp. Input Terminal 12 Rec/PB Control
3 Hold Control 13 FM Demodulation Control
4 GND (Audio) 14 FM Demodulation Qutput
5 Hold Output Terminal 15 GND (RF)
5 Vee 16 FM Modulation Output
7 watcbmg Noise Reduction Input 17 VCO Frequency Adjustment
Terminal
8 watc.hmg Noise Reduction Output 18 VCO Capacitance
Terminal |
9 1/2Vee 19 VCO Capacitance
10 Hold Pulse Input Terminal 20 VCO Oscillation Control
I Absolute Maximum Ratings (Ta=25C)
Item Symbol Rating Unit
Supply Voltage Vee 6.0 A%
Power Dissipation Pp 200 mW
Operating Ambient Temperature Topr —20~+70 - °C
Storage Temperature Tag —55~+125 °C

B Electrical Characteristics (Vec=5V, Ta=25C)

Item Symbol C’frec?ltit Condition min. typ. max. Unit
Supply Current on Rec. Mode Icc.rec 1 6.7 14.3 mA
Supply Current on PB Mode Icc.p 1 12.3 25.6 mA
Rec. Holding Voltage Vi2-Rec 2 3.3 5 \'%
PB Holding Voltage Vizpe 2 0 1.6 \%
VCO Control(1)(FM Modulation) Vao.L 3 0 0.8 \Y
VCO Control(2) (Insert Oscillation) Vao.c 3 1.8 3.1 v
VCO Free Run Frequency Vao.n 3 4.3 5 \
Output Amplitude on Rec.Mode fosc 4 1.1 1.7 MHz
VCO Control(2) (Insert Oscillation) Vie 4 0.32 0.49| Vp_p
VCO Insert Oscillation Frequency fins 4 2.6 3.4 | MHz
VCO Control Sensitivity B 4 0.8 1.2} MHz
VCO Frequency Shift(+) forv(+) 5 AV=+0.113V 35 65 kHz
VCO Frequency Shift(-) fhEv(o) 5 AV, =—0.113V 35 65 kHz

fc=1.4MHz, Vc=70mVp_p
FM Demodulation Output Vis 6 fn=1kHz, DEV=+50kHz 38 65 kHz
Amplitude 6dB down of the Pin output

FM Demadulation Distortion Ratel  THDy, | 6 | CZ1A¥HE Ye=Tombe 015| 03| %
Hold Control Voltage (ON) Vion 7 3.09 5 v
Hold Control Voltage (OFF) VioL 7 0 1.5 v
Hold Amplifier Output Amplitude Vs g |Din@lput 430 580 | mVe_p
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IC's FOR VTR AN3922NK, AN3922NS
B Electrical Characteristics (Vce=5V, Ta=25C) (Con'd)
Test - . K
Item Symbol Circuit Condition min. typ. max. Umt
- . . Pin @ Input
Hold Amplifier Distortion THDs 8 1kHz Sine Wave 50mV,_p 0.05 0.3 %
) e e i Input
Differentiating Circuit OQutput Oscillation Vs 9 };(X)?(I-% S?IS: Wave 50mVe_s 650 1150 | mVp_p
Hold Amplifier Maximum Outputi  vspmay 10 2 v
Supply Current on Rec. Mode Iccrec* 1 10 mA
Supply Current on PB Mode Icc.ps* 1 19 mA
VCO Free Run Frequency fosc™ 4 1.4 MHz
OQutput Amplitude on Rec. Mode vig* 4 0.4 Vp-p
VCO Insert Oscillation Frequency fins™ 4 3 MHz
VCO Control Sensitivity B* 4 1 MHz
VCO Frequency Shift(+) foEvin* 5] AV=+0.113V 50 kHz
VCO Frequency Shift(-) foEv(* 5 AV;=-0.113V 50 kHz
fc=1.4MHZ, VC=70mVp_p
FM Demodulation Output Amplitude vy 6 f.=1kHz, DEV=+50kHz 50 mVp_p
Measure 6dB down of the Pin output
- . Pin @ Input
| tput Amplitud *
Hold Amplifier Output Amplitude Us 8 1kHz Sine Wave 50mVo_s 500 mVp_p
Differentiating Ciscuit Output Oscillation vg* 9 ?(;;HC? éril::tWave 50mVis 900 mVp_p
. fc=1.4MHz, Vc=70mVp_
* C , Ve P-P
FM Demodulation Output S/N SN, 6 £ =1kHz, Dev. = +50kHz 45 55 dB
. \ ) Pin @ Input
Hold Amplifier Output S/N S/Ngy* 8 1kHz Sine Wave 50mVs.» 55 65 dB

Note) Range of the Operating Supply Voltage :
* These are reference values for designing and not a guaranteed ones.

Test Circuit 1 (ccreo Lecpn)

Veceom=4.5 to 5.5V

O
Vee=5V

Symbol SwW
10 Ree 1 (Veo)
Icc.pe 2 (GND)
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IC's FOR VTR ANS3922NK, AN3922NS

Test Circuit 2 (Viy ree, Viz-pg)

A4 Vu—PB

The voltage range in which ammeter
values are over 250 # A by increasing
Ey; from 0V.

® Viz_rec

The voltage range in which ammeter
values are 250 2 A or less by increasing
Ew still further.

Let Ex=0V. resistor=2 k Q and f,=1.8
MHz.

o Vo

The voltage range in which the circuit
is oscillating when f is 1.8MHz by
increasing Ey from 0V.

e Vac

The voltage range in which the circuit
is oscillating when f 1s 3MHz+200KHz
by increasing Ey still further.

A4 Vza—H )

The voltage range in which oscillation

waveforms are not output by increasing
Note) The capacitance between Pin@® and Pin@ must be .
Il Eg still further.
that of NPO and the percentage of errors must be within £0.2%.
A metal film resistance and a cermet volume must be used

for the Pin@ resistance.
Test Circuit 4 (V16, fOSCr f}NS: ,B)

R O
2 Vee=5V
o Condition SWI SWZ
fosc 2 1 (4.6K)
Vis 2 1 (4.6K)
fins 1 2 (3.5K)
8 2 3 &8
oV
“PY e

i I .
z A=

The difference between the Pin@®

Note) The capacitance between Pin@® and Pind® must be output frequency in the case where the
that of NPO and the percentage of errors must be within +0.2%. PindD resistor is 3.1kQ and that in the
A metal film resistance must be used for the Pin@® case where the resistor is 6.6k Q.
resistance and the percentage of errors must be within +£0.2%. B=115(6.6 kQ)—1f15(3.1kQ)
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IC's FOR VTR AN3922NK, AN3922NS

Test Circuit 5 (peves) forv—))

0 . fDEV(‘)
Vee=5V + ) .
After measuring the Pin@ voltage V,

and the Pind® output frequency f,
when the Pin@ SW is OFF, measure
the Pin@® output frequency fny by
applying(V,+0.113V) to Pin@.

foeviey 1s defined as follows.

fDEV(+>:f(+113)_fo
DC i
Voltemeter ® lpevi-) .
i Measure the Pin@® output f_uy by
At Ex_‘i applying (V,—0.113V) to Pin@® in the
- z same way as in fpeve.
4 d Y foeviy 1s defined as follows.
Note) The capacitance between Pind® and Pind@® must be v =0 fny
that of NPO and the percentage of errors must be within
+0.2%.
A metal film resistance must be used for the Pin@®
resistance and the percentage of errors must be within
+0.2%.
(o]
} HPF 400Hz

LPF 30kHz

Distortion Meter

AC Voltage Meter

Test Circuit 6 (V,4, THD,,)

ANG6553

2z 22 uF DIN Audio (Filter)
O Vee=5V
[ fc =1.4MHz
Ve=70mVp-p
» fm =1kHz
Dev=150kHz

o Vy

Amplification is performed ten times as much with the OP-amp. in the above figure, Vy is one-tenth
of the OP-amp. output.

Note) The capacitance between Pin@® and Pin@@ must be that of NPO and the percentage of errors must be
within+0.2%.

A metal film resistance must be used for the Pin@) resistance and the percentage of errors must be within+0.2%.
The percentage of the precision of other external parts must be within£0.2%.

L] S/ND
The ratio of the AC voltage at point A in the case where an FM modulated wave is input to Pin@ to that in

the case where only a carrier is input to Pin@ in the above figure.
« THD,,

Range of the harmonic: Measure from the second to the tenth harmonics
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IC’'s FOR VTR AN3922NK, AN3922NS

Test Circuit 7 (Vipy, Vior)

. Vm—L
The Pin@ voltage range in which
Pin(® ammeter values are 200 ¢ A or

over by increasing Ey, from 0V.
. V|o~11

< The Pin@ voltage range in which

Pin® ammeter values are 2002 A or
less by increasing E,, still further.

Test Circuit 8 (V5, THD;)

Sine Wane
1kHz
50mVp.p
F f—y— L
& ZZOOPF%(IIG‘PF)IZI(Q S LEI”OO"F
1000 ™ S
O =]
Vee=5V

M1 Distortion Meter
Oscilloscope

AC Voltmeter

DIN Audio (Filter)

Test Circuit 9 (Vy)

Sine Wave

10kHz,500Vp-p
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IC’'s FOR VTR

AN3922NK, AN3922NS

Test Cireuit 10 (Usyay.)

Waveforms of Pins

® Vsmax

O Vee=5V

¢ Measure the Pin® output voltage Vs (V,=1V) in the case
where (V,=1V) is applied and the Pin® output voltage V;
(V.=4V) in the case where(V,=4V) is applied, and find the
difference between them
Vemae= Vs(V2=4V) —V(V,=1V)

Pin DC Pin- : DC
Function HE Waveform Impedance No Function Voltage Waveform Impedance
No. V) (@) : %) (Q)
® | AUDIO 2.5 Av 0k | @ EB 3.2 6k
IN .. \ RFiN I Y0aVos
® | HOD 3.2 Qv 0k | @ | RESEB | gy4v — H
50mVp.p
?Qld 1 EM
t
® HOLD 25 | ) ﬁ”’a ® | peEMoD 3.2 % 10k
FM
@ GND 0 —— — | @ | DEMOD 2.5 % EF.
HOLD N\ GND .
® oUT 25 | oo EF. | © Cars 0
® Vec 5.0 —_ — || ® FM —_— l I | ] EF.
ouT 400mVpp
SW NOISE vCOo
@ | REDUCTION | 2.5 AU— 47k | @ fo 3.85 —_— ——
IN —15dBV ADJ
SW NOISE
® | REDUCTION | 2.5 — S VCO _— N |—J\,— —_
OUT
HOLD ] 5V RF STOP
® | PULSE — it H | @ o, 2.5V |  3MHz OSC. H
IN oV ov Normal

" Note) The above values are standard ones and fluctuate depending on the use conditions and the unevenness

of an integrated circuit (Ve is 5V)

Panasonic
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IC's FOR VTR AN3922NK, AN3922NS
B Application Circuit
RF Stop (H) 120mH 8200 REC
3MHz 0SC (M) E o Yeo t—FM Output PB RF Input
NORMAL (L) f S REC/PB SW (from AN3920pin(®)
8% g RECH
100pF ‘E - - PB
220k :%5 . Zr:F 220k I0.01;:F
(&)
—0—0 o0
Rec./PB
Mmoo
Control RF
) Limiter
A SW;1 Noise
< Reduction A

REC. Audio Input
(from AN6278 pin{D)

{Regulation Specification]

(1)VCO Regulation Vee

3.9k0

1001 2200pF

R

1kQ

11
L

0 01F

AAM
W

LPF

NS

4 100pF
l‘""] 2k
20

4[ J’ T Vee

19 18 17 16 4 13 12 11

AN3922NK, AN3922NS

22uF

i
<
K .
‘v—'j
A -
3
®
5]
N
0.01uF

(2)Deviation Regulation

Spectrum
Analyzer

100pF =0.014F P Vee

18 17 16 15 14 13 1z 11

AN3922NK, AN3922NS

+
47uF

Hold Pulse Input
¥ (from AN3920 Pin@3)

¢ Pin@: In the REC. mode (3V to 5V)
o Pin@: In the Normal mode (0V to 1V)
Note 1) Use the Pin@@ external fixed
resistances with the following characteristics
#%Pin @ External Fixed Resistance
R-ch L-ch
Frequency | Resistance|Frequency|Resistance
1.7MHz| 2700Q {1.3MHz| 3900Q
1.8MHz| 2700Q |1.4MHz| 3900Q

NTSC
PAL

Note 2) The Pind@) variable resistance must
be regulated so that the Pind® frequency will
be within £5KHz of the foregoing frequencies.

Regulate the Pin@® input variable resistance
so that the FM modulation deviation of the
Pin@® output will be £5042kHz by the
standard input (1kHz,—12dBV).

(The Pin@ input is a standard value

of —22dBV.)
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IC’'s FOR VTR AN3922NK, AN3922NS

[Instructions before Use]

(1) Parts

e The capacitance between Pin@® and Pin@® must be that of NPO in order to diminish the temperature change of
the carrier frequency of the FM modulation. In addition, a metal film resistance and a cermet volume must be
used for the Pin@ external resistance and the variable resistance respectively.

e The low precision of the capacitance between Pind® and Pin@® causes fluctuations of the frequency of the 3MHz
fixed OSC (ex. PAL: 1.8MHz—3MHz NTSC: 1.7TMHz—2.9MHz) and the decline of SN will result.

(2) Power supply

¢ In the case where voltage or a current is applied to each control pin of the signal processing unit with a

microcomputer, etc. without applying supply voltage to this integrated circuit when the power supply is OFF,
attach protective resistances to Pin@ and PinD.

[Operating Instructions]

(1) VCO control

The audio Head is temporarily used for the erase and the recording is performed without the FM modulation
in performing the insert on the REC. mode. For this purpose, the oscillation of NTSC(1.3MHz) and PAL(1.4MHz)

of the L—ch. is halted and NTSC(1.7MHz) and PAL(1.8MHz) of the R—ch. are regulated so that they will be
close to 3MHz(NTSC: 2.9MHz, PAL: 3MHz).

L-ch

OSL
CTL l to AN3922 Pin@
Signal 22k0 2

——»R-ch

to AN3922 Pin@

AAA

22kQ

»
(2) SW Noise Reduction

The differentiation just before the Hold Pulse period is performed to the output for the improvement of the S, /N
ratio by inputting the Pin® output to the differentiating circuit Pin@® in which the high frequency gain is
increased and by the feedback from Pin® to Pin®:

(3) Hold Output Distortion Rate The Hold output distortion rate measured in the
measuring circuit in the left figure is shown
Vee 1 graphically below. The below graph shows the
100pF 247%0 standard characteristic and the values fluctuate
<4
4.6kQ depending on the use conditions and the unevenness
of an integrated circuit.
20 s 18 17 16 15 14 13 12 11 AN3922NK
Hold Output Distortion Rate (THD)
%) T T T T T
AN3922NK, AN3922NS oL VeemsV ]
1 2 6 7 8 9 10
s 4
+ 0.01uF + =
e a
2euFm. " = 7;4%‘_1 g o i
fin=1kHz + = g |
. 47uF =
£ osk 4
o] s
Ve &
@
400Hz HPF £ 01k N
30kHz LPF
to the tenth harmonic
L L L i 1
0 4 8 12 16 {dB)

Pin® Input Level (0dB=—35dBV)
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products. No license is granted in and to any intellectual property right or other right owned by Panasonic Corporation or any
other company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any
other company which may arise as a result of the use of technical information described in this book.

(3)The products described in this book are intended to be used for standard applications or general electronic equipment (such as office
equipment, communications equipment, measuring instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

* Special applications (such as for airplanes, acrospace, automobiles, traffic control equipment, combustion equipment, life support
systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of the prod-
ucts may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

(4)[The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. 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 specifications satisfy your requirements.

(5)'When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

1 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.

(6)[Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which

damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)(This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of our company.
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