AN3383K

AN3383K

Head Recording Amplifier for 4-Head VCR

B Description
The AN3383K is an integrated circuit developed as a RF Unit : mm
signal recording/playback amplifier for 4-head VCRs. This . - o
IC, with all the functions required for RF signal 'S | 2% = <2
recording/playback built in a 24-pin package, shares external < L
parts at recording/playback time to realize low costs and S [ % e
miniaturization. | i = :‘-
S E B
S| B Bl |
B Features | Bs =
@ Operating circuit voltage: 9V (typ.) for recording, and 5|35 _,I L15
5V (typ.) for playback \
@ Low noise for the playback system; Input conversion o} [T 47 31
noise voltage 11Vrms (max.) ok gl it
@ Built-in 4 preamplifiers and selector switches 025
@ Built-in envelop comparator 10°-13° 7R = A
® Built-in playback output amplifier and AGC amplifier '
@ Built-in constant-current output recording amplifier (2
channels) 24-Lead Shrunk DIL Plastic Package
® Built-in recording mute switch
® Built-in recording EQ amplifier
@ Provided with a recording output monitor pin to

facilitate adjustment and checking of the recording level

B Block Diagram

Rec Vee GND
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AN3383K

r Absolute Maximum Ratings (Ta=25°C)

Item Symbol Rating Unit
Supply Voltage (REC) REC Vcc 10 v
Supply Voltage (PB) PB Vcc 6 \Y4
Power Dissipation (Ta=70°C) Po 784 mW
Operating Ambient Temperature Topr -20 ~ +70 °C
Storage Temperature Tstg -55 ~ +150 °C

B Recommended Operating Range (Ta=25°C)

Item Symbol Range
Operating Supply Voltage (REC) Range REC Vce 8V ~9.5V
Operating Supply Voltage (PB) Range PB Vcc 4.5V ~ 55V

B Electrical Characteristics (Ta=25°C)

Item Symbol Condition min. typ. max. | Unit
Playback static circuit current Irco PB Vce=5V, measurement of Pin 13 inflow current |~ 37 47 57 mA
PB Vee=5V, Pin 20 at Hi, Pin 21 at Low, Pin 2
CH1 playback voltage gain Gvi input : f=4MHz, 0.3mVpp. Gain calculation 50.5 55.5 60.5 dB

after measurement of Pin. 18 output level

. PB Vce=5V, Pin 20 at Low, Pin 21 at Low, Pin 4

CH2 playback voltage gain Gv2 input : f=4MHz, 0.3mVpp. Gain calculation 50.5 555 60.5 dB

after measurement of Pin18 output level

PB Vee=5V, Pin 20 at Hi, Pin 21 at Hi, Pin 9

CH3 playback voltage gain Gvs input : f=4MHz, 0.3mVpp. Gain calculation 50.5 55.5 60.5 dB

after measurement of Pin 18 output level

PB Vce=5V, Pin 20 at Low, Pin 21 at Hi, Pin 11

CH4 playback voltage gain Gvs input : f=4MHz, 0.3mVpp. Gain calculation 50.5 55.5 60.5 dB

after measurement of Pin 18 output level

PB Vee=5V, Pin 20 at Hi, Pin 21 at Low, Pin 2

AGC output amplitude Vage | input: f=4MHz, 0.3mVpp. Gain calculation 120 165 210 | mVpp
after measurement of Pin 14 output level

PB Vce=5V, Pin 20 at Hi, Pin 21 at Low, Pin 4

AGC control sensitivity AVacc | input: f=4MHz, 0.15 to 0.6mVpp. Measurement 0 0.7 3 dB

of Pin 14 output change amount

PB Vce=5V, Pin 21 at Low, Pin4 input:

HEAD SW Lo holding voltage VHsL | f=4MHz, 0.3mVpp. Pin 18 DC at which Pin 20 0 0.7 v

output level does not change

PB Vce=5V, Pin 21 at Low, Pin 2 input :

HEAD SW Hi holding voltage VusH | f=4MHz, 0.3mVpp. Pin 18 DC at which Pin 20 1.7 5 v
output level does not change
5 PB Vee=5V, Pin 20 at Hi, Pin 2 input :
HEAD AMP SW }‘O SPside VHASL | f=4MHz, 0.3mVpp. Pin 18 DC at which Pin 21 0 1.5 \%
output holding voltage output level does not change
; : PB Vee=5Y, Pin 20 at Hi, Pin 9 input :
HEAD AMP SW Hi EP side VuasH | f=4MHz, 0.3mVpp. Pin 18 DC at which Pin 21 3.5 5 \
output holding voltage output level does not change
PB Vcc;SV, Pin 20 at Hi, Pin 21 at Low, Pin 2
CHI input conversion noise voltage N1 with no input and terminated at 10Q. 1 uVrms

Measurement through Pin 18 output 1MHz BPF

PB Vce=5V, Pin 20 at Low, Pin 21 at Low, Pin 4

CH2 input conversion noise voltage N2 with no input and terminated at 10Q. 1 UVrms
Measurement through Pin 18 output IMHz BPF

PB Vce=5V, Pin 20 at Hi, Pin 21 at Hi, Pin 9

CH3 input conversion noise voltage N3 with no input and terminated at 10Q2. 1 uVrms
Measurement through Pin 18 output IMHz BPF

PB Vee=5V, Pin 20 at Low, Pin 21 at Bi, Pin 11

CH4 input conversion noise voltage N4 with no input and terminated at 10Q. 1 nVrms
Measurement through Pin 18 output IMHz BPF

PB Vce=5V, Pin 21 at Low, Pin 20 at 30Hz, 5Vpp,

Envelop comparision output

; AVE | Pin2, 11 input : 4MHz,0.3mVpp, Pin 4, 9 input : 43 Vpp
amplitude 4MHz, 0.6mVpp, Pin 19 at Hi
PB Vce=5V, Pin 21 at Low, Pin 20 at 30Hz, 5Vpp,
Cue/Rev/SS CTL OFF Vcope | Pin2, 1linput: 4MHz, 0.3mVpp, Pin 4, 9 input : 0 1.5 v
holding voltage 4MHz, 0.6mVpp, Pin 25 DC without Pin 19 :
output amplitude
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AN3383K

B Electrical Characteristics (Ta=25°C) (Continue)

Item

Symbol

Condition

min.

typ.

max.

Unit

Cue/Rev/SS CTL ON
holding voltage

Vcon

PB Vce=5V, Pin 21 at Low, Pin 20 at
30Hz,5Vpp, Pin 2, 11 input : 4MHz,0.3mVpp,
Pin 4, 9 input : 4MHz, 0.6mVpp, Pin 24 DC
with Pin 19 output amplitude

3.5

Recording static circuit current

IrcqQ

REC Vce=9V, Pin 20 at Hi, Pin 21 at Low,
Measurement of Pin 23 inflow current

43

53

63

mA

SP recording current gain

Glsp

REC Vce=9V, Pin20 at Hi, Pin 21 at Low,
Pin 22 input : f=4MHz, 70mVpp. Gain
calculation after measurement of Pin 7
output level

340

425

535

m

EP recording curent gain

Glep

REC Vce=9V, Pin 20 at Hi, Pin 21 at Hi,
Pin 22 input : f=4MHz, 70mVpp. Gain
calculation after measurement of Pin 7
output level

340

425

535

mU

SP/EP recording current ratio

Iep/Isp

REC Vce=9V, Pin 20 at Hi, Pin 21 at Hi, Pin
22 input : f=4MHz, 70mVpp. Output level
ratio between Pin 7 and Pin 6

Recording current frequency

Isp'/Isp

REC Vce=9V, Pin 20 at Hi, Pin 2 at Low, Pin 22
input : f=4MHz to 8MHz, 70mVpp.
Measurement of Pin 6 output change amount

-1.7

dB

Recording current muting ratio

MR

REC Vce=9V, Pin 20 at Hi, Pin 2 at Low, Pin 22
input : f=4MHz, 70mVpp. Measurement of
Pin 6 output change amount

-40

dB

REC OUT DET gain

Glrp

REC Vcce=9V, Pin 20 at Hi, Pin 21 at Low,
Pin 22 input : f=4MHz, 70mVpp. Gain
calculation after measurement of Pin 6
output level

34

42.5

53.5

mO

REC SP mode holding voltage

Vsp

REC Vee=9V, Pin 20 at Hi, Pin 22 input :
f=4MHz, 70mVpp. Pin 21 DC at which Pin 6
output level does not change

1.5

REC EP mode holding voltage

REC Vce=9V, Pin 20 at Hi, Pin 22 input :
f=4MHz, 70mVpp. Pin 21 DC at which Pin 7
output level does not change

3.5

REC MUTE ON holding voltage

VMoON

REC Vce=9V, Pin 21 at Low, Pin 22 input :
f=4MHz, 70mVpp. Pin 20 DC at which no
Pin 6 output amplitude

1.5

REC MUTE OFF holding voltage

VM OFF

REC Vce=9V, Pin 20 at Low, Pin 22 input :
f=4MHz, 70mVpp. Pin 20 DC at which Pin 6
output amplitude '

35
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B Pin Descriptions

PinNo.,  Pin Name Typ. DC(V) Description Equivalent Circuit
1 | Damping control | 1.65V (PB) ‘| Controls the damping characteristic o ls’B
5 |pin of the head amplifier via an external &
8 resistor. 36k
12 300k
sk
- 5812
R1
&
2 | PBinputpinand |0.69V (PB) | AtPB; EP input pin terminated in the
4 | GND pin at REC SP mode when the Cue/Rev/SS pin is
9 at Low. Low-noise Transistor
11 SP input pin terminated in the EP mode.
All PB input terminated transistors are S0k
off when the Cue/Rev/SS pin is at High. 5k
Terminal resistor 10Q 49,11
Input capacitor SOpF at PB
At REC; Terminal resistor 5Q
6 REC output and | 4.6V (REC) | At REC; Constant current output. EP
7 | GNDpinatPB REC output terminated in the SP mode.
SP REC output terminated in the EP
mode, Terminal resistor 70Q. At PB;
Terminal resistor SQ
3 | GNDpin ov Input side GND at PB.
10 Output side GND at REC.
13 | PB Vce pin 5V (PB) Do not apply at REC.
14 | AGCoutputpin |2.45V (PB) | Output impedance 902
15 | AGC detection 2.73V (PB)
pin and REC 4.76V (REC)
feedback
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B Pin Descriptions (Continue)

Pin No. Pin Name Typ. DC(V) Description Equivalent Circuit
16 | Peaking 495V (PB)
17 | GND ov Output side GND at PB.
Input side GND at REC.
18 | Playback Amp. 29V (PB) | Output impedance 120Q
output
19 | RECEQand 4.3V (REC) | AtPB:
playback mode Cue/Rev/SS 0V~1.5V OFF
setting Cue/Rev/SS 3.5V~5V ON
20 | HEAD SWCTL AtPB : HSW CTL.
and REC MUTE CH1, CH3 select: 1.7V~5V
CH2, CH4 select: 0V~0.7V
AtREC : MUTE CTL.
MUTE OFF 3.5V~8V
MUTE ON 0V~1.5V
21 | HASW CTL and AtPB : HASW CTL. REC Vec  PB Vec
REC SP/EP. CH1, CH2 select: 0V~1.5V
selector CH3, CH4 select: 3.5V~5V 100k
At REC : SP/EP change-over
SP mode: 0V~1.5V
EP mode: 3.5V~5V
22 | RECsignal input | 5.67V (REC)| Input impedance at REC : 10kQ 2 Gv;
1
20k
10k
I 22.5k
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AN3383K
B Pin Descriptions (Continue)
Pin No. Pin Name Typ. DC(V) Description Equivalent Circuit
23 | REC Vce 9V (REC)
24 | Envelop 3.1V (REC) | At PB and when Cue/Rev/SS is ON: PB Vce REC Vee
comparision Serves as an envelop comparision
output and REC output pin.
output level
detection At REC : Serves as'a current output pin

proportional to REC current output.
External value (recommended):

C =less than 1000pF

R = less than 100Q

Envelop C
Comparison Ilf-CIOutput
Output R ve

B Application Circuit

Cue/Rev/SS
o SW
PB Vee
REC REC @
100 YN CIN HASW | o V)
m%g v\;cc uH &SPEP | o’ 0.02241
ot T
1
ENV COMP OUT 22 2.2k b 00p
L ol o
1000p 6su |On om| B3 3| B 32 e
4——35 + +
RECOUTDET. 3 2 {} 3
= MUTE
; 1001 sW j;’
@201
PB
Env. 1xQ
¢« [ | Comp. o o—-{>—D—< Amp.
E _{ MUTE R .
X B0
Amp.
Env. T 100pF ]
Det HASW
T 100pF [
] SP EP X
SPHSW 5kQ & skQ oW
38t
CH1 CH2 CH3
R LA sw4 Sw7 ~SWEY
SW1 Lo oo
O———D—- DO D—®——1—1D—®
+ + + +
g 2 7z 1y I Zz @ Z - - 2 @ Z7 1 1nzz § 2
2 X v
0'022“l Il fi& 0.022;11; = = 10_022“” I J/;O-(m“
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B Supplementary Explanation
® Electrical Characteristics Design Reference Values (Ta=25°C)

Item Symbol Condition min. typ. max. | Unit

Recording current secondary distortion | HDI2 REC Vcc =9V, f=4MHz -35 dB
Recording current mixed modulation

relative level (xfc) Cwmi REC Vec =9V -50 dB
Recording current mixed modulation _

relative level (+2fc) Cw2 | REC Ve =9V 50 | dB
Recording current constant current _

characteristii I/l | REC Vee =9V -1 0 1 dB

® Precautions for Use

In the frequency characteristic of recording current output, there occurs a low-pass (IMHz or less) upsurge
at a low temperature due to the temperature characteristic of the electrolytic capacitor impedance of the
power passive component. So, it is recommended to use a tantalum capacitor (6.8uF, 35V recommended)
in parallel with the electrolytic capacitor.
When a capacitor is connected between head amp. input pin (Pin 2, Pin 4, Pin 9, Pin 11) and GND, use
one of value less than 68pF, because too big values may result in oscillation.

® Circuit Diagram

* IMHz BPF é Vcc°(9V)
+]
1k 2 10pz2 :]: 0.01u
1k g 39k 1k §150}1? :L 150p 22k S
. 150uH X 150uH
0.01
o—{ —w—1—] — -JW\,—K R
o 82 150p 220 150p
1 240 ouUT
k2 2 22k sk 3 51k 2 bz 3 2 33k
7505 Hiop
moom 1 m moom

® Characteristic Curves

Transistor : 2SC828
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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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