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ELECTRON ICS ESM 432 C, ESM 532 C, ESM 632 C, ESM 732 C

General Description:

The ESM 432C,532C,632C and732 C are  power  opera t iona l  ampl i f ie rs ,  spec ia l l y

-  aud io  h igh  f ide l i t y  ampl i f ie rs
- servo motor ampl i f iers
- vert ical  def lect ion circui ts
- programmable high current source/sink

They are suppl ied in g power in- l ine package featur ing very low thermal resistance.
ture is l imited at 140uC by an internal protect ion circui t .

POWER OPERATIONAL AMPLIFIER

intended for use as:

The junct ion tempera-

Pin Conf igurat ion:

Case Power  in - l ine
package

Front View

L
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1 Substrate 7 Bootstrap

2 I  npu t  + 8 * Vcc

3 I n p u t  - I Output

4 Freq.
Compensat ion 10 -Vcc

5 Do not use 11 Substrate

6 Do not use

Internal Diagram
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Supply Voltage Vcc
ESM 432
ESM 532
ESM 632
ESM 732
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Junc t ion  tempera ture  (1 )  max '

Storage temperature min'
max.

rj 150

T.tg -25
+1 50

Peak current in col lector-
substrate diode
(d=0.5 mS)
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ESM 432 C. ESM 5,32C, ESM 632 C, ESM 732C

Absof ute Ratings (Limiting values) Tamb = 25o (Unless Otherwise Stated)

(1  )  Th is  l im i t  va lue  is  au tomat ica l l y  ach ieved by  in te rna l  p ro tec t ion .

General  Character ist ics:  Tamb = 25oC (Unless Otherwise Stated)
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Parameter Condi t ions M i n . Tvp. Max. Units

lnput offset voltage V6g = 28V 2 o mV

Input  b ias current V66 = 28V 200 400 nA

Input offset current Vg6 = 28V 50 200 nA

Open loop vol tage gain V66 = 28V 80 8 6 d B

Input noise voltage Rc=1Okrl  BW=20kHz 4 pY

Supply rejection ratio V66 = 28V 60 80 d B

Input  vo l tage range Negative
Posi t ive

-Vcc
+Vgg -4V

Output  vo l tage swing
With bootstraPPing

Negat ive
Positlve

-Vnr-  + 2V
+vdd- 2v

_yr.p+1.5
+VCc- t .c

Ouiescent current Vnr-  = 14V
v[[ = zav

20
25

mA
mA

Slew rate V66 = 28V 1 V/pSec

Peak output current In te rna l l y  l im i t ed . 3 . 5 A

S.O.A.R.  each output
transistor

Vcc =  tzv
V g 6  =  1 5 V
V66 = 20V
Vcc = zsv

3.5
2 .O
.8
.4

A
A
A

Output Power
(output sine wave)

Vcc = zav
R 1  = 4 a
d = 1o/o

f  = 1 k H z

ESM 432
ESM 532 1 5 20 W

Vcc = 3ov
R 1  = 8 { )

d  = 1 %
f  = 1 k H z

ESM 532 1 0 W

Vcc = z+v
R 1  =  4 t )
d = 1o/o
f  = 1 k H z

ESM 632 1 4 W

Vcc = t+v
R g  = 2 { )

d  = 1 %
f  = 1 k H z

ESM 732 8 W
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Thermal Characteristics :

Maximum Power Dissipation :

T.mb(oc)

Operating Area:

(1)  Wi thout  heat  s ink

(2) Witfr heat sink 1OoC/W

(3) With heat sink soC/W

v c c = ! r a v
R L  = a n

I \

I

ESM 432 C, ESM 532C, ESM 632 C, ESM 732C

Typical Thermal Protection Characteristics:
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Total Harmonic Distorsion Versus Frequency.

0.1

ESvt 532 Cl 432 C

V a a = 2 8 v o r !  1 4 v

\ = a o m "
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Total Harmonic Distorsion Versus Power At
Different Frequencies.
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0,(

0,3

0,2
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Typ. Max. Uni ts

Junct ion-ambient thermal resistance Rtrr ( j-a) 45 oc/w

Junct ion-case thermal resistance R1[  ( j -c ) 2 3 oc/w
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c o n s t a n t  i n p u t  v o l t a g e
PO = I0 W at 20 Hz and 20 IOIz
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ESM 432C, ESM 532C, ESM 632 C, ESM 732C

Application Circuits:

Hi-F i  Aud io  Ampl i f ie r  w i th  sp l i t  power  supp ly

Ga in  AV=R2+ l
R1

Typical application
R1  =6 .8kO ,R2=  R3=220kO

Ay=33
B=40H2-12OkHz

Bandwid th  B  =  R1 Y

y = 2]  104 S typ

,  C1  =  68  pF ,  C2=  1  nF ,  R4  =270Q

J

-

S lew Rate  ' t  Y lps
(smal l  s igna l )  AZ C1

When the bootstrap circui t  is not used (Rg and Cg removed, pins 7 and 8 t ied to +VCC),upper vol tage loss
becomes approximately 1 volt greater; consequently output power is reduced.

4

R B

loo o

cB
' lOO pF

R 3
< 1 M o

ESM 432 C.532C
ESM 632 C.732C
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ESM 432 C, ESM 532C, ESM 632 C, ESM 732C

Application Circuits:

Hi-F i  Aud io  Ampl i f ie r  w i th  S ing le  Power  Supp ly

Re =1oo  s l

C4 = 3300 pf with ESM 432 C,532 C,632 C

y F

To'"
130,, s{s

R 2
270 ka

i _L^"
| 12,2a 

'.1r -'

TJ
fo', ' f^u
li

Kk R(

RL=4
RL=2
RL=8

C4 = 3300 pf
C4 = 1000 pf

ESM 732 C
ESM 532 C

The output power is the same as in previous case

V o l t a g e g a i n  A V =  I ?  +  1 = 2 8  B a n d w i d t h  B =  1 2 H z - 1 4 O k H ' z

R 1

For  h igher  vo l tage ga in ,  C3 and R5 shou ld  be  used.  C3,  R5 shou ld  be  kept  lower  than C4,  R l  and C1,  R1
lower than 10 ms for better t ransient overloading protect ion.

5

R 3 < 1 M J )

ESM 432 C. 532 C
ESM 632 C.732 C



ESM 432 C, ESM 532C,

-The minimum operat ing load resistor depends

on the maximum repet i t ive value of output current

ly1. So, i t  is possible to calculate the relat ionship

between a given Vgg and the max value of Pg

versus | 1u1:

P6max = 
+- 

VCC. l1t

where ,* = VPP = eff ic iency rat io
Vcc

Vpp = maximum Peak to Peak out-
put vol tage before cl iPPing.
(depend ing  on  V6g sa t )

-Maximum dissipated power may also be cal-

culated for s ine wave operat ing condit ions:

ESM 632C, ESM 732C

ESM X32 C family,  taking into account the basic

parameters of the familY:

-Max repet i t ive output current ly = 3,5 A
-Eff ic iency rat io:  0,0
-Vgqmin = 9V
-Vt6max =  18 ,26 ,30  or  32V,  depend ing  on

type.

-With this diagram i t  is possible to predict  very

quickly the electr ical  performance for a given Vgg

a n d  R 1 .

Need more Power:

To get more power i t  is possible to use two lC in a

bridge circui t  (see appl icat ion f igure).

In that case the copper slugs remain grounded'

The maximum power avai lable with 28 V power

supp ly  and 3 ,5  A  max.  ou tpu t  cur ren t  i s  g iven  by

the  fo l low ing  ca lcu la t ion :

QI

g

1 V.: 1 ,r
Ppmax  =  ' -  'UU

2nRLan

(3 )\ v '  
V p p  =  2 u  . Y g g  a 9 0 . 9

VPP 3so v

I O O = 7 A

Pout  ,u* .  -  44W before  c l iPP ing

w i t h  R S = 7 , 2 Q

Pg maxg0,5  Pg max w i tha  =  0 ,9

-With the three preceding formulae

establ ish a diagram giving the operat ing
With convent ional 8 ohms load the output power

wi l l  be 40 watts just before cl ipping.
we may
area of

* Vcc

2 , 7  K  l o o . 8 oHMs z, l  x

270
4 7 K

V6g=28v

RL  =  8  ohms

PORMS=40w

O, l  uF  5 -7  2 ,2 .

Br idged aud io  ampl i f ie r .

ESM 4321532 C

v



ESM 432 C, ESM 532C, ESM 632 C, ESM 732C

Application Gircuits:

AF Ampli f ier with tone controls

rnput o___..11

l!':tt

Ay  (1  kHz )  =  29  dB

AV(14OHz ,2OkHz )  =  29x  14dB

ESM 432  C ,  532  C
E S M  6 3 2  C . 7 3 2 C

lO0  kd l  L i n .

R 1
5,6 ku

R 2
220 a
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Application Circuits:

ESM 532 C

TV vertical sweep {single voltage supply)

Tube 20AX o |  e t l  t lo " .  tpp  -  3 .u  A  {n r in . }

0 l u  n k  t t , 5

C  =  C  C o r r e c t i O n  p o t  l l r o ! a t r v o  o r  r t r : U J l r v c ,

A  =  A n t p l r t u d c  5 c t t r n g

+28 v (rui .  36 Vl

\J

JI
Sync pulse

Dcl)crtd on avai lablc
sync pul5e

I

2.2 Mrl

* Provides varaablo t j lnnkrnq pul!c wi( l th

Case Outline Drawing:
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