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VCR RECORD AND PLAYBACK HEAD AMPLIFIERS

| - INTRODUCTION

This application note is intended to describe the
basic operation and application of the new head
amplifier integrated circuits from SGS-THOMSON,
thus providing the user with the basic information
required for correct implementation of these de-
vices.

I1- GENERAL

A new complete family of high efficiency record and
playback processors suitable for VHS and S-VHS
home video cassette recorders has been devel-
oped by SGS-THOMSON.

This family includes devices suitable for two, three
or four video heads and two HI-FI audio heads
applications. The respective part numbers are
TEA5702, TEA5703, TEA5704 and STV5712.

Fabricated in a high performance bipolar IC tech-
nology, a very low current and voltage noise level
is guaranted.Large bandwidth, high gain and good
intermodulation of the record amplifiers is ensured
by design.

Figure 1 : TEA5702 Block Diagram

Furthermore some unique functions such as auto-
matic gain control (AGC), tracking video informa-
tion (TRIV), and SP/LP envelope detection are
featuredintheseIC’s, thus producing agreater cost
efficiency.

Il - VIDEO HEAD AMPLIFIERS :
Functional Analysis and Block Diagram Analysis,
TEA5702/03/04

(Preliminary rermark : As many of the integrated
functions are common to every SGS-THOMSON
video head amplifier device, the following descrip-
tion will universally be applicable. In the case of
specific functions, the part number of the relevant
circuit will be given.

The different block diagrams of the circuits are
shown in Figures 1, 2 and 3.

For clarity, the functional description has been di-
vided into 3 parts as follows :

- Operation mode selection

- Record mode

- Play back mode
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VCR RECORD AND PLAY BACK HEAD AMPLIFERS

Figure 2 : TEA5703 Block Diagram
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I11.1 - Operation Mode Selection
I1l.1.a - Record/playback mode selection

By monitoring the voltage supplied at Pin VRec, the
circuits enters either the record or play back mode :

i.e. *VRec < VTH1 (typ 0.3.V) Play back mode
* VReC 2 VTH1 Record mode

In a typical application, Vrec is OV in the play back

£ S$GS-THOMSON
Y/ ICROELEETRONIES

mode and 5 to 12V in the record mode.

When record mode is selected, all the play back
amplification channels are muted by grounding
their inputs and turning off their output stages
(Figure 4).

Conversely, in play back mode, the record ampli-
fier's outputs are shunted and the corresponding
output grounded (Figure 4).
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AN445-02.EPS

AN445-03.EPS



VCR RECORD AND PLAYBACK HEAD AMPLIFIERS

Figure 4
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I11.1.b - Long play/short play selection
(TEA5704 only)
In the case of 4 head circuits (TEA5704), the
required head pair (SP heads or LP heads) are
selected by applying a voltage at pin SW-M.

0V <Vpin sw-m < 1.5V

2.4.V < Vpin sw-m <5V
In record mode, SW-M function does not only
control head selection, but also turns off the record
amplifiers of the not selected head pair (Figure 5).

I11.2. Record Mode Functions

The record mode functions are shown in the sche-
matic of Figure 5. The block diagram shows two
main functions per record channel :

- The record amplifier : (A)

- The currentlimitation circuit (C1)

Remark :

Note that the TEA5702 and TEA5703 have only
one record channel, whilst the TEA5704 has 2
record channels (SP and LP).

I11.2.a - Record amplifier

The record amplifier is a transconductance type.
The input signal to be recorded V; is directly trans-
formed into the record current Irec.

The main advantage of transconductance method

4/22
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is that the record current Irec remains unchanged
when load impedance changes versus time (old
heads) and frequency.

Assumingthatthe input voltage Vin remains almost
equal to the ground level, with reference to Fig-
ure 6, the transconductance of the record channel
can be calculated as follows :

IRec ~ RF+Rwm
Vi Rin XRm

Remark : Due to an internal compensation circuit,
the resistance Rp (O 1Q)of the current limitation
circuit has a negligible influence on the record
channel transconductancevalue.

[11.2.b - Current limitation (TEA5703/04 only)

A current limitation circuit is implemented to protect
both the head and the integrated circuit againstany
damage occurring when RM is short circuited.

With reference to Figure 5, the current flowing in
the Record channel through the head and across
the amplifier output induces a voltage drop at re-
sistance Rp. When this voltage drop reaches the
level Vp (0.27V typ.), both the input and output
stages of the record amplifier are turned off. There-
fore limiting the current runaway. (In the case of a
permanent short circuit, the current may oscillate,
this phenomenais acceptable).

AN445-04.EPS



VCR RECORD AND PLAY BACK HEAD AMPLIFERS

Figure5: TEA5704 Record Section Detailed Block Diagram
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VCR RECORD AND PLAYBACK HEAD AMPLIFIERS

1.3 - Playback Mode

In this mode the following functions are active.

- head selection circuitry

- low noise preamplifier with DC offset compensa-
tion

- chroma output stage

- luma output stage with AGC

- TRIV (Tracking information video) or Envelope
Detector

- SP/LP envelope comparator (TEA 5704 only)

[1l.3.a - Head selection

Based on basic analog switch cells, the head se-
lection function is accessible through both the SW-
Hand SW-M pins.

This function is detailed in the truth tables shown
below :

*TEA5702

Truth table
Vsw-m Vsw-H Selected Head
<1.5Vv <1.5v H2 SP
>2.4V H1 SP
=24V <15V H1LP
>2.4V H2 LP

111.3.b - Low noise preamplifier with DC offset
compensation

Considering the playback preamplifier, the noise
characteristics are a key parameter.

To fulfil this low noise requirement, while maintain-
ing a wide band width (> 8MHz) and high gain
(60dB typ.), particular care has been taken in de-
signing this function.

Also included in the preamplifier section is a DC
compensation circuit performing an output DC volt-

age change of less than 50 mV when switching
from one head to another. Therefore, the frame
frequency modulation characteristics are greatly
improved (see Figure 8).

With referenceto the Figure 9 each channel canbe
described as following :

Normal Mode Vsw-H £ 1.5V Head 2 active
Vsw.H = 2.4V Head 1 active
*TEA5703
Normal Mode Vsw-H < 1.5V Head 2 active
Vsw.H = 2.4V Head 1 active
Still Picture Vsw-m < 1.5V Head 3 active
Mode Vsw.m = 2.4V Head 1 active
*TEA5704

The SW-H and SW-M inputs permit head selection
from 4 possibilities (HLSP / H2SP/ H1LP / H2LP).
To have compatibility with the SP/LP function (in
fast and slow SEARCH MODES), the head alloca-
tion must be performed as shown in Figure 7,
whereby H1SP/H1LP have the same azimuth, and
H2SP/H2LP have the opposite azimuth.

Figure 7

H1LP H2SP

H1SP H2 LP

The first stage G1 of the preamplifier works with an
internally fixed closed loop in order to feature a
fixed inputimpedance.
eg: TEA5704 R 0600Q

Cin O30pF

Additional amplification is provided by G2, giving a
total amplification of 60dB. The resulting signal is
fed back to a transconductance amplifier OC. This
signal charges or discharges an external capacitor
C with a current proportional to the DC offset
between the differential outputs of G2 (e+ and e-).
Thusthe DClevel atthe inverting inputof G2, varies
in such a way as to minimize as much as possible
for the output DC offset between e+ and e-.

Moreover as the switch circuitry used after the
preamp section is only sensitive to the differential
mode, then the DC offset compensation will be
maintained until the output stage.

AN445-07.EPS

Figure 8 : Output Voltage with Reduced Frame Frequency DC Offset
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VCR RECORD AND PLAY BACK HEAD AMPLIFERS

Figure 9 : Preamplification Section, Simplified Block Diagram
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I11.3.c - Chroma output stage

Like the luma output stage, the chroma output
stage has an emiter follower structure. The purpose
is simply to provide an impedance conversion to
match the external circuitry.

The chroma output stage does not feature AGC
function.

The chroma and luma—- output signals have the
same phase.

111.3.d - Luma output stage with AGC

A constant signal level (typ 200mVpp) is delivered
to the luma outputs due to the automatical gain
control (AGC) circuitry.

The core of the AGC block consists of an analog
multiplier M which receives the luma + and luma-
output signals. A high pass filter (fi = 1.3MHz) on
each inputrejects the amplitude modulated chroma
signal (Figure 10).

Figure 10 : Output Stages and AGC Function

The output signal of the multiplier M has 2 compo-
nents : a DC component proportional to the square
of the amplitude of the luma output signal, and an
AC componentwith afrequency of twice that of the
luma signal.

The required DC componentis extracted by a low
pass filter (fc = 0.36MHz), and compared with a
voltage reference (G5 amplifier). The resulting volt-
age across capacitor Ccag controls the gain of
amplifier G4.

Remark : In orderto reduce the responsetime (Ccag
capacitor charging time) when switching, the
heads. The voltage swing at Pin Ccag is limited

between % +2Vge and % -2 Vge

Remark : the TEA 5703 luma+ output is not exter-
nally available.
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\ | [~ Chroma
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HisP | | L E)utput
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H2 SP ] l [~ D Output
“7| HEAD G> Stages
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i Lp | | SEHECTION pHpt {> [ ] Luma+
+ ——t
H2LP | s
= 2 HPF | |
1.3MHz
LPF
0.36MHz | | X
HPF
; Cace M 1.3MHz
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VCR RECORD AND PLAYBACK HEAD AMPLIFIERS

[11.3.e - Tracking video information (TRIV)

Principle :

The TRIV signal generated by the head amplifier is
sentto the SERVO system which acts on the phase
of the drum in order to get the optimum alignment
of the head within the track. (Figure 11).

In normal plaback mode, an optimum alignment
corresponds with a good centering of the head
within the video track. Under that condition the
chroma output signal has its maximum value.

The TRIV signal delivered by the head amplifier is
a DC voltage which encreases with the chroma
output voltage amplitude.

Figure 11

Description :

The TRIV function is described with the simplified
block diagram in Figure 12.

The TRIV functionis simply an amplitude detector.

The transfert characteristics (TRIV output versus
chroma output signal amplitude) features a higher
slope at low input signal levels.

The high pass filter (cut off at 2.2MHz :
TEA5703/04 ; 4.AMHz : TEA5702) rejects the am-
plitude modulated chroma componentwhich would
disturb the TRIV signal.

a. Automatic tracking system principle

HEAD
AMPLIFIER
TRIV
Signal
DRUM . SERVO
MOTOR CONTROL

b. TRIV signal versus chroma amplitude signal

TRIV A
output

|
Chroma output signal amplitude

Figure 12 : TRIV Function Block Diagram

— HPF [

SW-H SwW-M
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H1sP | D Output
- — AGC
+— ~L
H2 SP77 HEAD > D Luma.-
SELECTION -
+— >~
HLLP | cIRcUT >— ] Luma+
- —]
H2 LP |
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B,
— ] TRV
A L A

Detection
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VCR RECORD AND PLAY BACK HEAD AMPLIFERS

[11.3.f - SP/LP envelope comparator
(TEA5704 only) (Figure 13)

The SP/LP envelop detector outputfunctionis used
in fast and slow search mode and still picture mode.
In those modes this function allows to select which
of the active head the pair SP head or the LP head
delivers the largest signal reducing then the noise
bars on the screen of the TV.

Description (Figure 14) :
The playback signal amplitudes of the SP and LP

Figure 13 : SP/LP Function System

heads that are scanning the tape are compared
together. SP/LP output is high when SP signal
amplitude is higher than LP signal amplitude. The
signal amplitude is extracted by a detector using a
multiplier, the input HPF filter rejects the amplitude
modulated chroma signal, and the output low pass
filter extracts the useful DC components, propor-
tional to the input signal amplitude.

This block is able to descriminate the highest signal
over a wide input signal range (from 15uVp.pk to
600UV p-pk).

a. System

SP/LP
» SERVO

HEAD AMPLIFIER

b. Fast search mode

_ head
path

—— CONTROL

00 -

H1LP H2SP

H1 SP H2 LP

LP head envelope

SP head envelope

Figure 14 : SP/LP Detector Simplified Block Diagram

H1LP sw HPF ] LPF

H2LP — 1R 1.8MHz X aokHz [ ] p

SW-H ———¢ >—D SPILP
+

H1 SP SW HPF % e | | SP

H2 SP 1P 1.8MHz 40KHz
4|:| SW mode

H1 LP —

H2 LP —

H1 SP 81\//4\1/ — to output stages

H2 SP —

SW-M _>_I \
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VCR RECORD AND PLAYBACK HEAD AMPLIFIERS

IV - FM AUDIO HEAD AMPLIFIER STV5712 : Functional Analysis

The STV5712 architecture is described in Figure 15.

Figure 15 : STV5712 Internal Block Diagram

N
5 [a)]
s 5

H1
C1

—
[a)
Z
o

FM OUT| oo

Although dedicated to FM audio signal most of the

STV5712 internal blocks have the same structure

as video head amplifiers ones. For explanations

please refer to the video head amplifier description.

* Playback section :

- low noise preamplifier with DC offset compensa-
tion

- head selection circuit

- FM output stage (similar to chroma output stage
of the video head amplifiers)

* Record section :

- record amplifier and current limitation circuit are
very similar to the corresponding functions of the
video head amplifiers

Record/Playback mode selection

About this function, the STV5712 is different from

10/22
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the video head amplifiers (Figure 16).
The mode selection is made at Pin SW-REC.

Vsw-REC 2 2.4V Play back mode
Vsw-Rec < 1.5V Record mode

In record mode, all K switches are closed.

The recording current is supplied by Vcc line
through Pins V1 andV». The playback channels are
muted by grounding the inputs and desabling the
output stage.

Conversely, in playback mode, the record amlpifier
output stage is desabled with transistor T2. To
avoid high transient currents when switching from
record mode to playback mode, T2 is activated
when the voltage accross the coupling capacitor
Cc1 and Ccz is less than 0.6V.

AN445-15.EPS



VCR RECORD AND PLAY BACK HEAD AMPLIFERS

Figure 16 : Record/Playback Mode Selection

SW
REC

V - APPLICATION NOTES

Like the functional description, the following note is
valuable for all the head amplifiers TEA5702/03/04
and STV5712. However in a specific point, addi-
tional comment will be given about the FM audio
amplifier STV5712.

V.1- Playback Mode
V.1.a - Matching up video heads charac-
teristics with the playback preamplifier

SGS-THOMSON video heads amplifiers have
been designed to work with standard video heads.

Figure 17 : Equivalent Model of the Input Circuit

However, in order to help the user in both minimiz-
ing the noise factor of the system "head + amplifier”
and controlling the frequency response, the follow-
ing parameters of the input section have been
characterized.

ex: TEA5704

- Inputresistance RN :  600Q (typ.)

- Input capacitance Cin 30pF (typ.)

- Equivalentinput  en 0.6nVAHz  (typ.)
voltage noise

- Equivalentinput N 2pANHz (typ.)

current noise

: head impedance
: noise generated by the head + tape
: useful head signal

: inputimpedance

: coupling capacitor

£ S$GS-THOMSON
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VCR RECORD AND PLAYBACK HEAD AMPLIFIERS

Minimizing the noise factor of the system "head +

Controlling the frequency response (peaking ef-

amplifier”
The noise factor is defined as following :

2

EGINB
@) NE= /NN agls _EnC en”
(S/N)out Gv2DVn2 Vin? en?

Gv 2 [En 2
VN : useful signal at the preamplifier input pin
En : Total equivalent noise at the preamplifier

ZN ol g
2 VIN= e <<z
(2) IN Zi+ 2z SN B?E | INIE
(3)En’=
2 2
eH2|] VAN %+9N2D ZiN %
% + % +
3) En? = IN ZHD2 N+ ZH[
-, Uz 2O
+IN O
INTZup
2 24 2
Zuylc O
1), ), (3) U N|::1+eL2+|H|—2N @)
€eH eH

Characterizing separately the noise voltage ex and
noise current iy gives to the user a better under-
standing of noise factor characteristics of the com-
plete set (preamplifier + head) versus parameters
such as head impedance, frequency, head + tape
noise.

Figure 18 : Controlling the peaking effect

fect)

The inductive characteristics of the impedance of
the heads associated to the capacitive charac-
teristics of the input impedance of the preamplifier
section naturally give a peaking effect in the fre-
guency response (Figure 18).

The low input capacitance value featured by the
TEA57XX head amplifier family will lead to small
peaking effects.

When necessary the peaking effect can be in-
creased by adding a compensation capacitor in
parallel with the inputimpedance.

In Annexe 1 (page 22) a detailed explanation of the
peaking effect is given.

V.1.b - Interfacing with the VCR main board

In this part, are described the recommanded cir-
cuitry to be implemented between the head ampli-
fier and the VCR main board. The following
functions are involved.

- luma outputs

- chroma output

- TRIV function

- SP/LP detector (TEA5704 only)

In atypical application, the external circuits are the
following (see Figure 19).

with Cp

without Cp

/

12/22
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VCR RECORD AND PLAY BACK HEAD AMPLIFERS

Figure 19 : Interfacingwith the VCR Main Board

a) Luma and chroma output direct

b) Option : luma outputs used with

¢) TRIV output

interfacing an equalizing circuit
or Rr E
A T

d) SP/LP detector output

- Lumaand chroma outputs : In most of the appli-
cationsthe luma and chroma outputsare directely
connected to the luma and chroma processors
located on the main board. The emitter follower
structure of the output stages allows this direct
connection without external buffer.

However, a serial resistor Rop is recommanded to
prevent the output stage from oscillations when
the load becomes highly capacitive C. > 50pF.
Good stability have been experienced for
Ro = 47Q.

In some particular applications both luma + and
luma - outputs are used when an equalizing
circuit is used on the head amplifier board (see
Figure 19b.)

- TRIV output: Typically a simple filtering capacitor
Cr is enough at this output. For a better filtering
Rt Ct filter can be also used.

Cr valueis not critical, Ct (typ.) : 22nF

- SP/LP detector output (TEA5704 only) : Typically
a simple filtering capacitor Cs is used at this
output. Cs (typ.) : 1nF

£ S$GS-THOMSON
Y/ ICROELEETRONIES

V.2 - Record Mode
V.2.a- Current peaking / RC damping network

As mentioned in chapter (l11.2.a.) the record chan-
nel has a transconductance which can be calcu-
lated as following :

lrRec — RF+Rwum
\/ RiN X Rm

The frequency response of this transconductance
remains flat with a (-3dB) cut-off frequency higher
than 10MHz.

However when the record amplifier is loaded with
video heads, very often a current peaking affect
may be noticed in the heads.

This peaking effectisgenerated by a LC resonating
network in which L is the inductance of the head in
parallel and C the sum of the parasitic capacitance
CH of the heads with the parasitic capacitance Co
of the output transistor of the record amplifier (col-
lector to ground capacitance 00 15pF) (see Fig-
ure 20).

13/22
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VCR RECORD AND PLAYBACK HEAD AMPLIFIERS

Figure 20 : Current Peaking Effect / Damping Network

without R, C,

with R, Cy

Assuming the head impedance can be modelized
by a parallel LuRr network, the transfert function
of the transconductanceis :

Ihead — lhead X IrRec _Rp+Rmw O R +Lp O

Vi lrRec Vi RiN[Rm B_C Rp 24 Lp+ RB
R

(Ihead : total currentin head pair/ L = == / R= 2H)

In orderto avoid the current peaking a RDCD damp-
ing network can be connected at the output. The
value Rp of the resistor must be choosen to satisfy
the following compromise : keeping a high band-
width and a good damping of the peaking effect. A

approximative value of Rp is : V 2"

V.2.b - Mixing Y and C input signals

The input of the record amplifiers can be consid-
ered as a virtual ground. Consequently the input
signal Vin can be either a composite signal in which
Y and C have been already mixed, or separated
and Y and C signals. Inthislast case the two signals
will be added one to the other by the record ampli-
fier.

V.2.c - Current limitation

When the current limitation circuitis not used or not
requested by the user. Simply shunt this function
by connecting Pin PROT to Pin GND.

14/22
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V.3 - Printed Copper Board Layout

Stability, bandwidth, crosstalk are parameters
which are greatly influenced by the PCB layout.
Here below are given basic advices to implement
a PCB layout which affects in the lowest extent as
possible those parameters. To illustrate this chap-
ter an example of recommanded layout is given in
Figure 21.

Preliminary remark : Important

All SGS-THOMSON head amplifiers feature two
types of ground pins : small signal ground and large
signal ground. The two types of ground are not
internally connected, they are isolated one from the
other.

Small Signal GND |Large Signal GND

TEA5702 GND1 / GND2 GND3
TEA5703 GND1 / GND2 GND3
TEA5704 GND1 / GND2 GND3
STV5712 GND1 GND2

The following functions are connectedto the small

signal GND :

- Preamplfier

- DC offset compensation circuit

- The switching transistor which shunts the record
current output (louT) in playback mode.

Any other internal function is referenced to the

large signal GND.

AN445-20.EPS



VCR RECORD AND PLAY BACK HEAD AMPLIFERS

Figure 21 : Example of Recommanded PCB Layout for Playback Mode (TEA5704)
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V.3.a- Stability in playback mode
A good stability in playback mode is obtained by at GND3 Pin. In this way the resistive coupling
minimizing the coupling between the output signals between the output circuits and the input circuitis
and the input circuitry. To do so, it can be recom- minimum. The large output currents cannot pro-
mended : duce voltage drop (AV) which may disturbs the
- to put a ground path between the input circuitry input sections. [
and output circuitry . It minimizes the coupling - to connectto the small signal grounds: [J
capacitor [] . - the DC offset compensation capacitor Cpc
- to make a star connection of GND1/GND2/GND3 - the optional peaking compensation capacitorCp
15/22
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VCR RECORD AND PLAYBACK HEAD AMPLIFIERS

V.3.b - Gain and bandwidth in playback mode

The high gain and wide bandwidth characteristics
of the preamplifier may be decreased by apoor Vcc
filtering. A particular care must be taken in lowering
Vcc Lineimpedance.

The filtering capacitor must be as close as possible
to the Vcc Pin. Very often a ceramic capacitor
added to the electrolytic improves the filtering. [

V.3.c - Minimizing crosstalk in playback mode

The crosstalk is mainly generated by capacitive
effect between tracks in the input circuitry of the
application. Although the pinning of the inputs sec-
tions of the head amplifiers have been studied to
minimize this effect, it is important in the layout to
keep enough distance between input tracks or in
some cases to insert a ground path between two
tracks. [

For illustration a parasitic C of 1pF induces a 48dB
crosstalk at 3.8MHz.

(Ctlk)dB = 20 Log

V.3.d - Minimizing crosstalk :

Particular case of TEA5704

In a four head application, two heads are simul-
tanously scanning the tape H1SPand H2LP or
H1LP and H2SP. Then in the PCB layout a particu-
lar care must be taken in minimizing the capacitive
crosstalk between those channels. []

V.3.e - Connecting the VCR main board
In interfacing with the main board, some care may
be taken to avoid some oscillations problems.

For instance itis recommanded to make sure that
the loads of the luma and chroma outputs will be
connected to a power ground directly connected to
the Vcc supply ground. [

To avoid coupling effect, it can be recommanded to
have a GND wire between luma and chroma wires
in the ribbon cable which connects the head ampli-
fiers board to the VCR main board. []

V.3.f- Stability in record mode

In record mode, some care has to be taken in the
PCB layout to prevent the application from oscilla-
tions.

Like for any other amplification it is important to
minimize the parasitic coupling between the input
and output parts.

Practically, the high current path should not disturb
ground path which links the large signal ground of
the integrated circuit to the ground pin of the input
signal.

The high current paths are :

- the loop made by the capacitor C1, the diode D,
the heads, the resistor R connected between Pin
Vmes and Pin PROT, and the ground path linking
GND3 to capacitor C1

- the RC damping network connected between
lout and the ground.

V.4 - STV5712 additional advices

All the recommandationsgiven for the video head
amplifiers are valuable for the FM audio head
amplifiers.

Additionally, please note that the voltage must be
lower than 0.6V at Vi and V2 outputs to allow
playback mode.

Figure 22 : Record Mode. Example of Rcommended Layout of the Record Current Paths (TEA5704)

lout LP loyr SP V| LP
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V.5 - Typical Application Circuits

Figure 23 : TEA5704 / STV5712 Typical Application Diagram
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Figure 24 : TEA5703 Typical Application Diagram
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Figure 25 : TEA5702 Typical Application Diagram
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VCR RECORD AND PLAYBACK HEAD AMPLIFIERS

V.6 - Application with Single 5V Supply Line Figure 26 : Application Circuit with Common Vcc

When the VCR system provides only one Vcc line
to the head amplifier board ; this supply line is used

for both playback and record mode. For this type o TEA5702 Vee
of application the circuit given in Figure 26 can be heads | orTEAS703 [ Wm—
used. or TEAS704 Vee

Q1 used as a switch which is closed in record
mode, then Vrec valueis :

VREC = Vcc - VsAT (Q1)

Important Remark :
The open collector structure of the output stage of
the record amplifier allows the voltage at pin lout
to be higher than the record supply voltage Vrec.
At maximum the voltage at pin louTt can be twice
higher than Vrec (see Figure 27).

Consequently the voltage swing accross the load
can remain the same with a twice lower Vrec. In
other words a conventional solution using a double
supplyline (i.e. Vcc : 5V, VRec : 9V) can be easily
replaced by a single 5V line.

P s

1: Rec
0:Pb

P

AN445-26.EPS

Figure 27 :  Output Voltage Swing versus Record Amp Structure
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VI - ANNEXE : Playback Bandwidth Peaking Effect

To better understand the origin of the peaking Refering to a general study of transfert functions
effect, please refer to Figure 28 which gives a D(p) can be modelized as following :
model of the set : head + preamplifier.

2
It is assumed in this part that the impedance of the 4 DP=1+2¢ _up; * 'Q%

heads seen through the rotary transformer is

modelized by a parallelLn, Ry network. where 2 =é . Damping factor

Figure 28 : Equivalent Model of the Preamp

i i =2pf, fo : Resonnating frequenc
Stage Driven by a Video Head Wo = 2Plo To g freq y

1 _ 7ol 10
=l ynol, 1
Q cn HRe Rin{

WO ==————— wo = 21T
Lu Cin

(2)and (4) O

The function ﬁ has the following characteristics

versus € value:

L,
e : signal generated by the head D(p) o
Vin : signal which actually drives the preamplifier ; -
Rin : preamplifier input resistance e = 1L @
Cin : preamplifier input capacitance (remark : the /\l__z
above model and herebelow calculations are no peaking
not affectedwhen Cy also takes into account
the parasitic capacitor of the head
impedance)
a) Calculations P,
Let's evaluate, the transfert function EV'N%(p) 1
NO D(p)
2N |
Vin =
) IN = eIN D+ Zooad ) >
€<=
LI V2
@  F5e- T
L R S B I A - I () peaking effect
¥ BRH ¥ RlN%p+ HENP
Generally, the cut-off frequency of N(p) is in the
range of 40MHz to 50MHz (Ly T1yp. O 8uH,
RH Typ. O 2kQ) 1 .
So in the wuseful frequency range Whens<5 a peaking effects appears :
DVINO N
(100kHz - 10MHz) [(p) can be simplified —————
] %—ND O peaking frequency fp 2P _ foVi-2 €
as following. 2m
ViNO 1 . . OVin O 1
3 0 —— (100kHz <f < 10MHz O peaking amplitude Py = fo="—___=
®) 55@ o ) p gamp k %Bp 0 e Ve
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b) Controlling the peaking effect

In the application, the user may need to amplify the —V-tH 01 10
original peaking induced by the preamplifier input 28 = Cin DDRH +R—IN B
impedance. _ o The simplest way is to encrease Cin value by
To encrease the peaking amplitude it is necessary  aqdding an external capacitor CP in parallel with the
to decrease the damping factor value . input impedance.
with Cp
Vﬂ A without Cp
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