IC's FOR VTR AN3920K
RF Amplifier Circuit for FM Audio of VTRs
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[IC's FOR VTR AN3920K
B Pin
Pin No. Pin Name Pin No. Pin Name
1 GND 11 Auto Linear Detection Terminal
2 RF (R—ch) Input Terminal 12 Linear High Output Terminal
3 6H High Input Terminal 13 D.O. Detection Terminal
4 +12dB High Input Terminal 14 S/H Output Terminal
5 Variable Amplifier Control Terminal 15 MM. 2
6 RF Output Terminal 16 A H. SW Output Terminal
7 Vee 17 MM. 1
8 Envelope QOutput Terminal 18 H. SW Input Terminal
9 Envelope Detection Terminal 19 GND
10 RF Input Terminal 20 RF (L-ch) Input Terminal

B Absolute Maximum Ratings (Ta=25T)

Item Symbol Rating Unit
Supply Voltage Vee 6.0 \4
Power Dissipation(Ta=70C) Pp 230 mW
Operating Ambient Temperature Topr —20~+70 °C
Storage Temperature Tetg —55~+150 °C
B Electrical Characteristics (Vee=5V, Ta=25C)
Test N . .
Item Symbol Circuit Condition min. typ. max. Unit
Supply Current Icc 1 13 32 mA
. Pin ®-+Low, Pin @---High
Amp. R3 Gain (Max.) Gra 2 Input 28mVe.sy f= 1.3MHz 28 dB
Amp. R4 Gain Difference AGg, 2 %Eu(?]?;dvf " @f);'f_gﬁ‘m 17 63| dB
Amp. R2 Gain Diifference AGgs 2 E:gut®70}:%;] Pl?_@l‘éi\i;{v: -11 -5 dB
P-P, .
. Pin @ and Pin @--Low
Amp. Rl Gain Difference AGy; 2 Input 110mVy_p, f=1.3MHz -15 -9 dB
P Pin ® and Pin @---Low _
R1/L1 Gain Difference AG, 2 Input 110mVr_r. f=13MHz 2 2 dB
- Pin ®-+High, Pin @:--Low _
R2/L2 Gain Difference AG, 2 Input T0mVs.e, f=1.3MHz 2 2 dB
I Pin ®'--Low, Pin @---High _
R3/L3 Gain Difference AGy 2 Input 28mVs.s, f= 1.3MHz 2 2 dB
. Pin @ and Pin @---High
R4/L4 Gain Difference AGy 2 Input 18mVe.p, 1=1.3MHz -2 2 dB
i . , Pin @®---Low, Pin @---High
Amp. R3 Gain (Min.) Gram 2 Input 28mVe.s, f=13MHz 16 dB
6H High Threshold Level VTus 2 3 3.8 v
Pin 4 High Threshold Level Vrng 2 2.2 3 \%
. - Pin @ Input {=1.3MHz _ _
Dropout Detection Sensitivity S10-14 3 Let 70mVp_,=0dB 19 13 dB
S/H Output High Level Via 3 Ioyr=—0.1ImA 3.11 A
Note) Range of the Operating Supply Voltage : Vecom=4.5 to 5.5V
Panasonic
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IC’'s FOR VTR AN3920K

B Electrical Characteristics (Cont’d)(Ta=25C)

Item Symbol C’ﬁi?xtit Condition min. typ. max. Unit
. Lo e Pin @ Input f=1.3MHz
Linear Switching Sensitivity Si0.12 3 Let 70mVy_,=0dB. -13 -7 dB
Linear Output High Level Vio 3 Iour=—1mA 3.5 \%
Envelope Output Halt Level Vi 3 3.7 \Y%
HSW Input Voltage High Level Visu 4 3 \'
HSW Input Voltage Low Level © ViaL 4 0.8 \Y%
A.H. SW Output High Level Vien 4 Iour=—1mA 3.5 A
AH. SW Output Low Level VieL 4 Iour=—1mA 1.5 v
Supply Current It 1 23 mA
. Pin @®---Low,Pin @:---High
.R3 G *1,2 ’
Amp. R3 Gain Crar ® | Input 55mVe s, 1=1.3MHz z dB
S [ Pin @ and Pin @---High
Amp. R4 Gain Diff x1.2
mp ain Difference AGgrat 5 Tnput 34.7mVs_p, T=13MHz 4 dB
R Pin ®-High Pin @ - Low
Amp. R2 Gain Diif e 1,2 g -
mp an Literenc AGror* ® | Input 138mVi_p, 1=13MHz 8 B
. Pins @ and @---Low
12 -
Amp. Rl Gain Difference AGgit* 5 Input 219mVae s, f=1.3MHz 12 dB
6H High Threshold Level Vopa*! 2 3.5 \
Pin 4 High Threshold Level Vrne®! 2 2.6 \'
D . N, .. i Pin @ Input = 1.3MHz _
ropout Detection Sensitivity Sio-14 3 Let 70mV,_p=0dB 16 dB
g %1 Pin 40 Input {=1.3MHz
Dropout Hysteresis AS10.14 3 Let 70mV,.o=0dB. 1 3 5 dB
. - . e Pin @Input {=1.3MHz
1 Z
Linear Switching Detection Sensitivity S10.12 3 Let 70mVp_p=0dB. 10 dB
. . . Pin @ Input f=1.3MHz
*1
Linear Switching Hysteresis ASy0.12 3 Let 70mV,_»=0dB. 1 3 5 dB
Envelope Qutput Level Vg*l 3 1;6;9::"“ f=1.3MHz 2.3 2.75 3.2 v

Note) Range of the Operating Supply Voltage : Veeem=4.5 to 5.5V
% 1.There are reference values for designing and not a guaranteed ones.
* 2. Pin ® voltage are regulated so that the Amp. R3 gain of Pin ® to Pin @ will be 22dB.

Test Circuit 1 ()
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—502—



IC's FOR VTR

AN3920K

Test Circuit 2 (Grs, 4Ggrq, AGra, 4Ggy, 4Gy, 4Gy, AGy, 4Gy, Gram, Vrus, Vrua)

Vee
f=30Hz

Square Wave

Gain Input Pin | Input Level Pin® Pin®@ Pin® Measurement

Grs Pin® 18mVp_p High High GND | Pin® Output Level in the Case Where Pin@® is High

Grs Pin® 28mVp_p Low High GND | Pin® Output Level in the Case Where Pin@® is High

Gre Pin® 70mVp_p High Low GND | Pin® Qutput Level in the Case Where Pin@® is High

Gri Pin® 110mVp_p Low Low GND | Pin® Output Level in the Case Where Pin@® is High

Gr4 Pin€0 18mVp-p High High GND | Pin® Output Level in the Case Where Pind is Low

Grs Pin@) 28mVp_p High High GND | Pin® Output Level in the Case Where Pin® is Low

G Pin® 70mVp_p Low Low GND  |Pin® Output Level in the Case Where Pin@® is Low

Gz Pin0 110mVp_p Low Low GND | Pin® Output Leve! in the Case Where Pind® is Low

GriMm Pin®@ 28mVp_p High High Vee Pin(® Output Level in the Case Where Pind is High

* A Square wave ({=30Hz, 0—5V) is input Pin @.

L I'"___i\‘j duty 50 50

AGgy=Grs— Gra AGy=Gre—Grs
AGg2= Grs—Grs3 4Gy =Ggrs—Grs
AGgr = Gri—Grs AGy=Ggre—Grz
4G1=Gr—Gu

- The 6H High threshold level is an electric potential at which the Pin® output rises approximately 4dB(1.5dB

to 6.5dB) by increasing the Pin® electric potential from 0V under the Ggs measuring conditions.

Test Circuit 3 (Si0.14, Viar Si0-12 Viz, Vip)

J%E I—i f=1.3MHz, 70mVp.p— Sine Wave at 0dB
=L = 0.01xF

—503—

Panasonic



IC’s FOR VTR AN3920K

- Drop out detection sensitivity (Si-1): The input level at which Pin® will be High by lowering the Pin@
input level below 70mV,—_,(0dB).

- S/H output High level (Vi): The above Pin@ voltage in the case where it is High.

+ Linear switching sensitivity (Sw-u): The input level at which Pin® will be High by lowering the Pin@
input level below 70mV,-,(0dB).

» Linear output High level (Vi) The above Pin@ voltage in the case where it is High.

- Envelope output halt level (Vi): The PindD electric potential at which the Pin® electric potential is 0.5V
or less by increasing the Pin@ electric potential when the Pind0 input level is 70mV,_,.

o HSW input voltage High
level Vi
The Vg level at which
waveforms as shown in the
below figure are output to
Pind® and Pin@® when a
square wave ({=30Hz, 0V) is
input to Pin@® (duty is 50%).

Test Circuit 4 (Visn, Vise, Vien VieL)

-=-==Vge
Pin@® “_;//LV

-wwa3/5
Pm®_/L/L/L/L___OV @
Pin@® i === Vi

-=--VieL

Visy
o« HSW input voltage low level Vig

The V. level at which waveforms as shown in the
below figure are output to Pind® and Pin@ when a
square wave (f=30Hz, Vcc) is input to Pin®
(Duty=50%).

SO N

Pn® AT

Sine Wave

Pin® i == Vien
-==-VieL
o A.H.SW output High level
VlGH
Test Circuit 5 (4Ggsr, 4Grar, AGrer Arrr) The Pin@® level in the above
figure in the case where it is
Vee High
o A H.SW output Low level
VISL

The Pin@® level in the above
figure in the case where it is
Low

¢ V; is regulated so that the
Amp.R3 gain will be 22dB.
(The conditions in Test
Circuit 2 apply to this case
except for the input level.)

SG |f=1.3MHz
Sine Wave
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IC's FOR VTR

AN3920K

[Reference Material for Designing]

Waveforms of Pins

Il\)Iion Function Waveform (Condition) | Impedance lI\)Ii: Function Waveform (Condition) | Impedance
1 GND 11 Linear Det
1 High at typ.
2 ({%Flg) 55mVp_p MMM 15k | 12 | AutoLinear —10dB EF.
- 1.3MHz+1.7MHz (Vour=3.5V)
. The total gain is risen
3 6H High by 4dB at High. Base | 13 D.0.det
Vth=3.5V P
The total gain is risen
4 o lﬁdIBN by 12dB at High. ﬁlfft 14 8{1}'11‘ EF.
& Vth=2.5V (Vour=3.5V)
VAR The total gain is changed o
5 | (Variable Amplifier | by more than+6dB. ?ase i5 (D,;IMZ) 3V e
Control ) (2V~35V) nput #sec / / I
"7 VgD
6 RF OUT 200mVe_ 00| Er | 16 ALSW —
1.3MHz+1.7MHz L0V
M1 Vs l~ I'
7 Voo 5.0V — | (é‘goi‘ﬁift) v | ——
. 30Hz duty50:50
When typ. is Input H.SW More than
8 Enve. OUT 99 8V E.F. 18 IN %k Q
9 Enve. Det 19 GND
AVAVAVAV]
10 RF IN 70mVe_p 10ke | 20 m N ssmVp_p QUL | 150
1.3MHz - N\ 1.3MHz+1.7MHz
(1) MM.1 Delay Time
If C=0.068 #F and R=82k Q, then T,=5.4ms (=CR I
In2.6). [R=15k Q] Pnd® _ {
: [ ]
Pin@ i/ I '/ | y I V |
v ¢ ..{_'.T.Z_k..}l‘.lq_
Pin@® I L
(2) M.M.2 Delay Time
If C=220,; and R=27k Q, then Ta=1.3u2 s (=0.3u
s +CR In1.2). Te=6.84s (=1.2¢ s +CR In2. Pin@
8). [Rz215k Q] A
Pin® —}V/
:TA |
Pin@®@ :
1 Te I
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AN3920K

(3) The Pin® load resistance must be that of 470Q or over.
(4) The relation between the Pin@ input and the Pin® output is shown below.
w)
4 Relation between the Pin@ input and the Pin® output
Ve =5V
T=25T
f1.3MHz

(Vo)

Note) The left values are
reference values
for designing in
the case where
Vee is 5V and T

1 1 1 is 25C.

100 (mVps)

{S1w0)

(5) Regulate the normal Pin® voltage so that the gain between Pin@ or Pin@ and Pin® will be 22dB when
Pin® is Low and Pin@ is High. The input level typ. is 55mV,_,. The relation between the Pin® output

(mVe-+] and the Pin® voltage is shown below.
500 |-
_‘ {Example]
0~
b 400 -~ Vee=5V
[ Six—=13.4mVp.p {=1.3MHz
300
200 |-
100 1~ 1
1
2 3 4 V)
V)
(6) Input Impedance in the case where Vec is OFF Pin®—-50kQ Pin®—-39kQ

(Do not apply voltage to Pin@) when Vec is OFF.)
(1)

(Measurement with a spectrum analyzer)
MARKER 4 —100kHz

The signal level and the noise level of the Pin® output are shown below.

REF 57.08BmV ATTEN 204B -~73.40dB
MKR A —100kHz
—73.40dB
LA et v juaas T SR Y
CENTER 1300MHz VBW 3kHz SPAN 1000MHz
RES BW3kHz SWP 200msec

Note) The above values are

reference ones for designing and not guaranteed ones.
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IC's FOR VTR ~ AN3920K

B Application Circuit

Vce
RP Input |25 Auto Linear
tvp- OLF 100k % SIH £ T Output
SSmu . H.SW Input ;E(rl-qd Highf)\m (1.inear High)
(1) 9
18 17 16 15 14 13 12 11
- SV o/ \T/ he-d o/
MMz =~ OR
MM ¥ | l D.O. Det. A}lto
! .I:[ FF J I Tre.2 l lT,g'g Linear
¥
SW3
10dB

>
T6dB 16dB | VAR || Buff. Enve.
Amp. Amp.
Rs X
vp. -
; typ.
700m\Vp p /L oy
L 5\ A f\Vcc /\’IOmVy ¥
o/ S /

Vee \6/5\' 7 u_.kg/ ? 10 RF 1x
ZEnve + 2 N
< —
=]

\
\>/
o

ZHE L o1uF

+—i

6H High
[0
10dB High
0.1uF
R
1 .Il
N
e
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o]
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55mV)' p
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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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