SONY

CXA1598M/S

Recording Equalizer Amplifier for Stereo Cassette Decks

|For the availability of this product, please contact the sales office.

Description

The CXA1598M/S is a bipolar IC developed for
recording equalizer amplifier in analog cassette
decks. incorporating the filter circuit has eliminated
the external inductor. Also, each of the six
parameters required for equalizer amplifiers can be
set independently with external resistance.

Features

¢ Inductor (coil} is unnecessary

» The six parameters (low frequency gain, medium
frequency gain, peaking gain, medium frequency
compensation frequency, peaking frequency, and
Q) required for recording equalizer ampiifiers can
be set independently with external resistance

* Low frequency boost is possible with an external
capacltor

¢ Built-in recording mute function
(requiring only an external time constant circuit to
implement soft mute)

¢ Built-in 2 channels

* Small package

Applications
Recording equalizer amplifier for_stereo analog
cassette decks

CXA1598S
22 pin SDIP (Plastic)

CXA1598M
24 pin SOP (Plastic)

Structure
Bipolar silicon monolithic IC

Absolute Maximum Ratings

s Supply voltage Vecc 17 v
s Operating temperature

Topr 20 to +75 °C
* Storage temperature

Tsig -65to+150 °C

= Allowable power dissipation
Pp (CXA1598M) 570 mwW
(CXA159858) 880 - mw

Operating Conditions
Power supply  Dual power supplies (Voc — VEeE)
: +6.5 to 8.0 v
Single power supply {Vce)
10.0{0 16.0 v

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illusirating the
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits,
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CXA1538M/S

SONY

Block Diagram and Pin Configuration
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SONY

CXA1588M/S

Pin Description

(Ta = 25°C, Vcc = 7.0V, Vee = —7.0V)

Pin

No.

CXA
1598M)

CXA
15985

Symbol

Typical pin
voltage

DC | AC

f{e]

Z (in)

Equivalent circuit

Description

RYRwm -

SEEPN

xQ
i#Q
M

GL
GH
GP

1.2v | —

(1)
(2)
g 192

Connection pins of
resistors for setting the
recording equalizer
amplifier parameters.
* Current input pins
used to setthe
parameters for the
recording equalizer
amplifier.

Setting currents for
each parameter are
generated by
attaching resistors
between these pins
and the DGND pin.

FP CAL

25V | —

54k

19

17

REC CAL

25V | —

54K

Peaking frequency
calibration pin.

* Controlled with DC
voltages of 0 to 5V.
High = Peaking
frequency
increased

Low = Peaking
frequency reduced
Leave this pin
open when not
using the peaking
frequency
calibration function.

Recording level
calibration pin.

* Controlled with
DC voltages of 0
to 5V.

High = Recording
level gain
increased

Low = Recording
level gain reduced
Leave this pin
open when not
using the
recording level
calibration
function.

DGND

oov| —

Connected to GND.




SONY CXA1598M/S

; : - =l Typical pin . .
Pin No. voltage
Symbol /O | Z(in) Equivalent circuit Description
CXA | CXA DG AC
1508M| 15985

Recording mute
ON/OFF selection pin.
* Recording mute is
controlled with DC
voltages of 0 to BV,
High = Recording
mute OFF

Low = Recording
mute ON

Soft mute and fader
can be switched
over by changing
the time constant of
the external time
constant circuit,

6 | 6 | RECMUTE | 5.0V | — | —

*

8 | 7 | RECINA1 _ ._ Fleéording equalizer
17 | 16 | REC IN2 0.0V |-18dBvi 1 | 50kQ amplifier input pin.

(i) &

Connect to GND for
positive/negative
dual power supplies.
Vcc/2 (center
potential) for a single
power supply.
{Connect a capacitor
of 10pF or more)

9 | 8 |GND(VG) |00V | — I —

Connection pin of an
external capacitor for
low frequency boost.
* When low
frequency boost is
unnecessary,
connect to GND for
posifive/negative
dual power
supplies; connect a
capacitor (3.3pF or
more} for a single
power supply.

10 { 9 | BOOST1

15 | 14 | BoosT2 | OOV | — | | |95KkQ




SONY CXA1598M/S
Pin No. | e
Symbol O | Z{in) Equivalent circuit Description
1598M| 15988
Connectto the
negative power supply
for positive/negative
11110 | Vee -7Vl — ! dual power supplies.
Connect to GND for a
single power supply.
REC OUT1 =00
12 1 11 50k Recording equalizer
- — p
13 | 12 | REC oUT2 | OOV |30V O @ W amplifier output pin,
8;)) 200
{12)
Positive power
14 | 13 | Vec 7.0V — | — supply connection
pin.
Reference current
setting pin for
monclithic filter.
* The reference
16 | 15 | IREF 1.2V | — 0 — current can be set
by attaching a
resistor between
this pin and
DGND.




SONY CXA1508M/S

: -1 Typical pin
Pin No. voltage
Symbol VO | Z (in) Equivalent circuit Description
CXA | CXA DC AC
1598M([15985

Medium frequency

calibration pin.

* Controlled with
DC voltages of
to 5V.

High = Medium
frequency level
gain increased

20 | 18 | GH CAL 25V | — — Low = Medium

frequency level

gain reduced

Leave this pin

open when not

using the medium

L N .~ - frequency

calibration

5dk - function.

@ A\‘AVAV I\_‘
@ High frequency
calibration pin,
(a9 ®© O * Controlled with
DC voltages of O
to 5V.
High = High
frequency level
gain increased
21 | 18 | GP CAL 25V | — | — Low = High
frequency level
gain reduced
Leave this pin
open when not
using the high
frequency
calibration
function.




SONY

CXA1598M/S

Electrical Characteristics

(Ta = 25°C, Vcc = 7.0V, Vee = —7.0V) .

ltem Conditions Min. | Typ. | Max. |Unit
Standard settings
. AGL: 36k//510k, RGH: 62k//220k,
Cutrrent consumption {Icc) RGP: 36k//110k, RiM: 30k/910K, 10.0 [ 13.6 | 17.4 | mA
) R#Q: 47k/750k, RixQ: 47k//620k
3
@ | Operating voltage range 1
€ | (positive/negative dual power +6.5 | 7.0 | 8.0 | V
- supplies)
O[_Jeratlng voltage range 2 1001401801 v
(single power supply)
Recording equalizer amplifier reference output level
Recording reference output (315Hz2) — |s0!| — |dBy
level (This output level is the tape reference 0dB which '
generates magnetic flux of 250nWh/m.)
Input level when the reference output level is 315Hz,
. . —3.0dBv
Recording reference input level {For measurement, input a 315Hz, —18.0dBv signal to the —19.8|-18.3/-16.8|dBv
REC IN pins and then measure the output level.)
Sianal handlin input a 1kHz signal and set the output so that THD (total
(1 EHZ THD = ?ty RL = 2.7kQ) harmonic distortion) is 1%. RL = 2.7k} {Measute the 110|115 — |dB
: T distortion of a +11dB level-up signal.)
5 | Total harmonic distrtion Input a 1kHz, q.OdB. (reference input level} signal and .
£ | (1kHz, 0.0dB, RL = 2 7kE) measure the distortion. RL =2.7kQ - 1012 ] 086 | %
3 P . (Measure the distortion as THD + N.)
©
& | /N ratio With no signal, measure the noise using the "A"WGT
L ' filter. Rg = 5.1kQ (The measured value is indicated 570|650 — |dB
o | ("A"-WGT filter) .
=1 as the relative value compared to the reference level.)
‘1.’, Qutput DC offset voltage With no signal, measure the DC offset voltage of the 500! © 500 vV
£ | (REC OUT pin) REC OUT pin. m
o
8 Mute characteristios 1 REC-MUTE = 0.5V (Use a 1kHz BPF.)
(REC-MUTE = 0.5V) Input a 1kHz signal (+12dB level up) and measure the — |-100| -80 | dB
- attenuation when REC MUTE Is on.
Mute characteristics 2 REC-MUTE = 2.5V
(REC-MUTE = 2.5V) Input a 1kHz, 0.0dB (reference level) signal and measure | 8.0 | -4.5 | —=3.0 | dB
o the attenuation characteristics of the soft mute function.
REC-CAL =5.0v
REC-CAL characteristics 1 Input a 315Hz signal (—20dB level down) and measure 50 | 60 | 70 |aB
(REC-CAL = 5.0V) the amount of change compared to when the REC-CAL ' ) )
function is at the standard setfing.
REC-CAL = 0.0V
REC-CAL characteristics 2 Input a 315Hz signal (—20dB level down) and measure 75| 65| -55 | dB
(REC-CAL = 0.0V) the amount of change compared to whenthe REC-CAL |~ ™2 [ 792 | -
function is at the standard setting.




SONY CXA1598M/S
ltem Conditions Min. | Typ. | Max. | Unit
GH-CAL = 5.0v
RGH: 62k#/220k, RGL « RGP: OPEN
GH-CAL characteristics 1 RiM: 300k, RFQ: 18k, RfxQ: 12k 47157 | 67 | aB
{GH-CAL = 5.0V} Input a 6.3kHz signal (-20dB level down) and measure the ’ ’ ’
amount of change compared to when the GH-CAL function
is at the standard setting.
GH-CAL = 0.0V
RGH: 62k/220k, RGL « RGP; OPEN
GH-CAL characteristics 2 RfM: 300k, Rf/Q: 18k, RixQ: 12k 55|-45 | -35] dB
(GH-CAL = 0.0V) Input a 6.3kHz signal (~20dB level down) and measurethe |~ 2 |~ :
amount of change compared to when the GH-CAL function
is at the standard setting.
GP-CAL =5.0V
RGP: 36k/110k, RGL * RGH: OPEN
GP-CAL characteristics 1 RiM: 300k, RHQ: 47k/7750k, RfxQ: 47k/620k 30 | 54 | 69 | a8
{GP-CAL = 5.0V} Input a signal (—20dB level down) and measure the amount ) ) )
of change compared to when the GP-CAL function is at the
standard setting.
GP-CAL=0.0V
RGP: 36k//110k, RGL « RGH: OPEN
5% | GP-CAL characteristics 2 RfM: 300k, RiQ: 47k/750k, RixQ: 47k//620k 58|-43|-28|dB
£ | (GP-CAL = 0.0V) Input a signal (~20dB level down) and measure the amount el R B
g' of change compared to when the GP-CAL function is at the
© standard setting.
o)
% FP-CAL = 5.0V
2 FP-CAL characteristics 1 Input & signal (-20dB level down) and measure the amount 185 | 200 | 215 | %
@ | (FP-CAL = 5.0V) of change compared to when the FP-CAL function is at the °
E’ standard setting.
&=
8 FP-CAL =0.0V
g FP-CAL characteristics 2 Input a signal (=20dB level down) and measure the amount a6 | 46 56 | o
(FP-CAL = 0.0V) of change compared to when the FP-CAL function is at the °
standard setting.
M medium frequency
compensation frequency 03 (24 | 10 |kHz
variable width
fp peaking frequency variable
width 10 | 17.8 | 50 jkHz
Peaking Q variable width 2 4.2 7
GL Jow frequency gain variable
width -5 0 8 (dB
GH medium frequency gain
variable width -0 =8 y 11 | dB
GP peaking gain variable width 10 |20.5| 30 | dB
fM medium frequency RGL: 36k/510k, RGH * RGP: OPEN or RGH: 62k/220k,
compensation frequency RGL * RGP: OPEN -15| © 16 | %
deviation RiM: 39k/910k, RifQ: 18k, RixQ: 12k
. - RGP: 36k//110k, RGL » RGH: OPEN
fp peaking frequency deviation o\ a0k, il 47ki750k, RixQ: A7K620K “151 0 |15 %




SONY CXA1598M/S

[temn Conditions Min. | Typ. | Max. | Unit

RGP: 36k//110k, RGL » RGH: OPEN
RfM: 300k, R#Q: 47k/750k, RfxQ: 47k//620k

RGP: 36k//510k, RGH * RGP: OPEN
Rfivt: 9.1k, R{/Q: 18k, RfxQ: 12k

GH medium frequency gain RGH: 62k//220k, RGL »RGP: OPEN
deviation RiM: 300k, RIi/Q: 18k, RixCk: 12k

RGP: 36k//110k, RGL * RGH: OPEN
RiM: 300k, Rf/Q: 47k//750k, RixQ: 47k//620k

Pins 8 and 17 (CXA1598M)
Pins 7 and 16 {CXA15988S)

Peaking Q deviation -20 0 20 | %

GL low frequency gain deviation 05| 0 0.5 | dB

-08| 0 0.8 |dB

GP peaking gain deviation -20( 0 2.0 | dB

Recording equalizer amplifier

Input impedance 40 | 50 | 60 [ kQ

Note: Unless otherwise specified, RGL, RGH, RGP, RfM, Rf/Q, and RfxQ settings are the characteristics
when set to the standard settings.
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Electrical Characteristics Measurement Circuit (CXA1598S)

R43

L]
DC 5V R26.-, R30.L_ A32.]
Supply 50k="] 50k =™ 50k =]
"0
»—/51 RY o2k 14* C16
— A2g= (AS1L: R34t 826 | c14* L Vszgi L
82 pp* 3skN510K wE [ kF | F 0.47y \ - 100p
= ¥ ek
2 R’ 10K ce| Tor| Teoq 36 3 AT
S4 R4* 110K ¢z ¢4 | Azs* P 1) L
el | | 10"
be RA5* 62KI220k 5
Amme:erGD "—"g; /| €
| = W 819
§7 R7* 100k
Power S8 RE* 36k/110K
Supply e {9—8) (i 4 &
* RA23%< o - ] — - o e o o
R9™ 6.8k 690 = o % a g é é 2 E 5 § 5
e R107 39k o T o & = 2 0
a $10 AWy ¢ @ E = m 8
z3 RIt* 180k | L CXA1598S T
W’D-{ R12* 160k 5 E
o = C
511 Wy (E:J' =) = Z & 3
£513* 20K o = T o o 0 O
g > ¢ ;0§ & B B oz § & g
f14* 47 = = £
ggg;,; 512 — 4A'A‘3,Zso: 1 2 (2) 5 8 (7 —(8 9 3
7k/1620
4 G3 | Roar =
s R16% 5.1k ste 104 | 38 5oV
DG 8 ey L« SOV{ 800k
Ammeter\ A 317.'.23“ 46— —
514 R18} 18k _|__° C1 Ras*
. T 0.y cs cay 5k c1a"
o R19, 2« p 1p | C12,| (0474 J, Ci5
515 R20* 300k A2B.- 25V Aas -k 25v 1205({?, = = 100y
% AR = 3:
| s R21* 30k/910k 3 Tk s35 sa7 | [ses
817 Re2* 9.1k I I
R27 =
A2l == . \T 823
Audio
SG

10k S35 ach 236
e Voltmeter
s 1ch
H39' ! WIS —o/o—
2.7k 541
—l—
Rap 834 +—  DINAudo  |—o-o
160 S40
e ]| TKHZBPF oo
_Go 537 839
— ] Noise Filter
1ch
ouT \ IN
R41 ter !
100 533 Voltmeter
T Distortion
Rag* Analyzer
2.7k
530 Oscilloscope
AR pl
Adb sa2
10k
Note. 1. Resistor tolerance 5%
T %
2. Capacitor tolerance N 5%
T 2%
Coupling Capacitor +10%
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Electrical Characteristics Measurement Circuit (CXA1598M)

[
DC 5V R26.L_ msol  R3zlb
Suppiy 50k 3] 50K} S0KS ]
81 L l
Ri% 82k
A R29 R34 R34 *
- L L 526 Ci4 sog W Ci6
$2  Re*askis10k wWE | kE | ke 0.47uT = 1oou
p—o/ L B
$3 R3* 10k 7 v R36*= R37*
54 A c2 C4| Res* ._-|(133 J i ...:| i sk | 27k
R4* 110k 4
L 0.1p 10p| 36kl I
DG S5 Ps5* 62k/220k T_c 50v| 300k
Ammete: A) s p 4( Ay
R6* 6.8k — L
*"w‘u 819
s7 R7* 100k s21 o
Power S8 RE™ 3BKI110k
Supply e M—— .| e—@9 18—2) i3
oo R10* 39k o - o a = Q o
a s10 Ay %) & % E 8 G
* [T}
z3 R11* 160k L ) yy CXA1598M T
’—csf > R12* 160k . 5 - - E
Wy I fn) = z 5 o
R13* 39k [«] ﬁ.‘? 5 2 o 2 o 8 w O
Power o Ria apomso | L 2 E E & e zZ £ & B £ &
Supply 812 Z,JX 2 (4)—(5 6 (7 —(8) 9 0
R15* 47k/620k
H{xﬁ. c3
"5 *
DG 513 H16“§\:1k §18 ;g\lf' 300k T 50V
Ammeter (’9 R17 A'.‘gfik F Wiy -
o~ * [
514 FI1B“}BK C1 R35*
R1G* 12 T 01u cs ca 51k | | c1g*
515 [ 24 & L | w O15
R20* 300k rog L Ragl |25V T = % 100p
ng Ay * =2 s . i
16 R21* agotok ’J‘ 595 827 | [fsog
s17 R22* 9.1k i | I I
B L\w
Audio
SG

R43
10k S35 oy
836
- Voltmeter
831 1ch
R39* —1  awre o
2.7K Sd1
ot
R42 534 1 DINAudio oo
100 540
— 1kHzBPF  {—o~o—
2ch gayl 539
Lo
— Noise Filter
1ch
out IN
36} -
R41 Filter Voltmeter
100 533
T Distortion
R3g* Analyzer
2.7k
530 Osciltoscope
Ay o=
R40 532
10k
Note. 1. Resistor tolerance 5%
* 1%
2. Capacitor tolerance 5%
* 2%
Coupling Capacitor * +10%
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Application Circuit for Positive/Negative Dual Power Supplies (CXA1598S)

5 = =
_18 _lg —‘9:
TE It 3e
o6 S8 o8 ¢
560 o Do =
) o o Y
a a 8 5
L] (? Q ?
R3 GND Ve C5 GND
10k3" Rap R42 1205%1
M  #Q txQ GL| GH 10k .6k am oL 1o
g Sy e e T L ] o 1) B BT
3.3 27k T 047 :
e s TR b T R 5oV T ,i l "1 ano fas
: /W/WMJMJ[W (19)—{18)—17—16 15 14 13 12 12k
g2 ——lo— 5 —1——%) +—1
TYPEI R4 ¢ RI0¢4 Ri64 R22 ¢ R28 ¢ o I - 2 2 z g s p 8 s 12
norwaL W] Awl ] ] i c & ©°© 5 5 & = € a8 2 3 Sa
o 4 4 4 d o T O
i“"“R3 § RO § RI5$ R21 § R27 G 5 0 & 2 Q
L JW W AW A AW ) CXA1598Sw = BIAs
TYPEl R2 ¢ R8 § Ri4¢ R204 R264¢ g - - g
e i i ] ] 3 g = 2, & S
IC . L 4 2 d ¥
;R }'/Wy_} H‘P;’fmj R25 J % g = & g8 % % 5 2 . % %11
T TYPEIV v v —@ (2) (3) @ (5) @ (7) () (9) {10} 11 R45
METAL \‘J 12k
25y —C—W—
.3u =
50V ‘SOP%
R37.
o— 10Kk GND
NORMAL
SPEED 7T °_ o °
GND 3 F Z
o g 3]
b s =
OO [ T |
ag Sm
o ={=
a W=
al
S
@

REC QUT2
(lo HEAD)

REC QUT1
{to HEAD)

Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for
any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same.
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Application Circuit for Positive/Negative Dual Power Supplies (CXA1598M)

M
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fQ

A
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TYPEI R4
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7o

[
2
(=]

1 @ 4

' R3
o—
TYPEIl R2

R
CrQz [’V\N-}
7o

i R1
o

TYPEIV
METAL

HIGH
SPEED

o—— |
NORMAL
SPEED 777
GND

3 3 3
J& aF ZE
= IE  3E
gz Oz Z o
(g(.) (DU %O =
&) o Q w
fal A A =
5 by Y Tfl
R3 GND
10K R40 R42 lf
10k 5.6k
ixQ GL GH 1
R18, R24 ¢ R20 G0 L 2 pecoure
e 27mH (o HEAD)
"R17$ R23 % R29
] A 5D)—E)—(9—D)
"Ri6 % R22 ;ﬁﬁj 2 o
[ vy / ¥y [ [4)]
* + O &)
Ri54 R21¢ R27 i} o
] ] A T @
2 #+ L
R144 R204 R26 E ~
[W\r, = |
w
L RI3 ¢ R19 | R25 2 g
A A A L 3
i d J o
6 10 REC OUT1
{to HEAD)

FP CAL
(DC CONTROL) &
REC MUTE
(SOFT MUTE/FADER) ©
LINEINT ©

Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibllity for
any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same.
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Application Circuit for a Single Power Supply (CXA1598S)

o oy =5
_18 _18 —'8
TE IE SE
OZ 02 = o
nQ T 80 e
&° o wo =
O o Qo 2
a a e 35
(=] o} Q ?
R3 cs GND
10k=~ R4p R42 10({9
M H#Q fxQ GL | GH e e 3(-;3Bu C‘OT L2 Rec ouT?
[?A?\:J /%QJ R18 , F24 ¢ R30 ¢ co E 50V 150PT 27mH o ViEAD)
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TYPELV %) \o/ R45 REG OUT1
METAL ci ” o3 12k (to HEAD)
HIGH - ) Cc7 Lt
SPEED@ 3.3 1800 27MH
o | GND
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SPEED 77 o
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> Wy,
[
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o& S
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2

Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for
any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same.
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Application Circuit for a Single Power Supply (CXA1598M)

3 8 3
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p < Ras ca 50V PT 27mH (1o HEAD)
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—
=
L
=
3
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(DC CONTROL) ©

REC MUTE
(SOFT MUTE/FADER)

Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for
any problems arising out of the Use of these circuits or for any infringement of third party patent and other right due o same.
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SONY CXA1598M/S

Description of Operation

1. Recording equalizer amplifier

The primary features of the CXA1598 recording equalizer amplifier are that by taking full advantage of
monoalithic filter technology, an LC resonance circuit consisting of a coil and capacitor normally required for
high frequency compensation is dispensed with and medium and low frequency sensitivity compensation is
performed with its internal filter alone. In addition, the six parameters (low frequency gain, medium frequency
gain, peaking gain, medium frequency compensation frequency, peaking frequency, and Q) required for
recording equalizer amplifiers can be set as desired simply by attaching resistors to the GL, GH, GP, fM, #/Q,
and fxQ pins.

This IC has the circuit configuration shown in Fig. 1 to provide the optimum frequency response required for
recording equalizer amplifiers.

From LINE IN

BIAS
0sC

[e]7]
i e
i I

£ KB REC ouT A 27mH AEG HEAD
0P T =
- H ce A23

R21 i

3. c7
3.3p 12K 550p

T
GND  GND

Ve (Y=
GNDS}—O& BIAS 0
BEND RO ZTk::IFlEF

DGNDQ—Q‘[ENP——

8 RGL L g
DGNW—‘M—O—
A7 RGH

GH
H6 RGP ap

A5 RiM :: M PARAMETER :
| A4 RffQ 7o) REC MUTE '
R3 AfxQ : 1xQ CONTROL  |-——————(_}—— ta Conral IC

DVee
A

REG GAL A - Rea
—Q_.‘. 50K
GH CAL X = A24

1 = 50k
CALIBRATICN GP CAL - As
FPOAL = ] ot
N\ = Az6

o T ok
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Fig. 1. CXA1598M/S functional circuit block diagram

2. Low frequency boost _
The CXA1598 implements low frequency boost simply by attaching an external capacitor to the BOOST pins.
Signals are boosted by approximately 6dB. The boost cut-off frequency can be freely set with the value of the
external capacitor.

Gain [dB]

Frequency [Hz]

Fig. 2. CXA1598M/S low frequency boost frequency response
—16 —
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3. Recording mute function
The CXA1598 contains a built-in recording mute circuit which varies the recording equalizer amplifier gain
according to the magnitude of the DC voltage applied to the REC MUTE pin just like an electronic volume
control. Also, any desired soft mute or fader can be freely set depending on momentary changes in the DC
voltage applied to the REC MUTE pin. Fig. 3 illustrates the recording mute waveforms.

R
———

ML i
e AT

Fig. 3. Recording mute waveform

4, Recording level calibration function
The CXA1598 allows the recording level to be finely adjusted with a DC voltage. The recording equalizer
amplifier gain can be varied by approximately +5dB simply by applying a DC voltage to the REC CAL pin.
When not using the recording level calibration function, simply leave the REC CAL pin open, and the REC
CAL pin is matched to the internal reference voltage (2.5V), with the recording level set for the standard
output gain.

5. Medium frequency equalizer amplifier calibration function
The CXA1598 allows the medium frequency equalizer amplifier characteristics to be finely adjusted with a DC
voltage. By simply applying a DC voltage to the GH CAL pin, the medium frequency equalizer amplifier gain
can be varied by approximately +4dB. When not using this calibration function, simply leave the GH CAL pin
open, and the GH CAL pin is matched to the internal reference voltage (2.5V), with the medium frequency
equalizer amplifier characteristics set for the standard output gain.

6. High frequency equalizer amplifier calibration function
The CXA1598 allows the high frequency equalizer amplifier characteristics to be finely adjusted with a DC
voltage. By simply applying a DC voltage to the GP CAL pin, the high frequency equalizer amplifier gain can
be varied by approximately +4dB. Also, when not using this calibration function, simply leave the GP CAL pin
open, and the GP CAL pin is matched to the internal reference voltage (2.5V), with the high frequency
equalizer amplifier characteristics set for the standard output gain.

7. fp peaking frequency calibration function
The CXA1598 allows the fp peaking frequency to be finely adjusted with a DC voltage. By simply applying a
DC voltage to the FP CAL pin, the fp peaking frequency can be varied by approximately 46% to 200%. Also,
when not using this calibration function, simply leave the FP CAL pin open, and the FP CAL pin is matched to
the internal reference voltage (2.5V), with the fp peaking frequency response set for the standard fp peaking
frequency.

-17 —
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REC CAL

Gain [dB]

)
REC CAL

A

REC CAL REC CAL

¥

REC CAL

AAS

h 4

Frequency [Hz]

Fig. 4. Conceptual diagram of recording level/medium frequency
equalizer amplifier/high frequency equalizer amplifier/fp
peaking frequency calibration functions

Control Voltage for Each Control Pin

Pin Pin voltage [V], referenced to DGND
Pin Name Remarks
NO. 0.0 0.5 2.5 45 5.0
4 Reduce < < < < < < < <lIncrease Amount of fp peaking frequency change
(@) FP CAL [%] compared to when FP CAL is at the
46 — — — 200 | standard setting.
6 Reduce « < < < < < < < Increase REC OUT attenuation [dB] compared to
(6) REC MUTE when REC MUTE is at the standard
— -100 | 4.5 —_ — setting. f = 1kHz
17 Reduce < < < < < < < < Increase Amount of change [dB] compared to when
(19) REC CAL REC CAL is at the standard setting.
-6.5 — — — 6.0 |f=315Hz
18 Reduce < « < < « < < < Increase Amount of GH medium frequency gain
(20) GH CAL change [dB] compared to RGH standard.
-4.5 — — — 5.7 | RGL, RGP: OPEN
19 Reduce < < < < < < < <Increase | Amount of GP peaking frequency gain
@1) GP CAL change [dB] compared to RGP standard.
—4.2 — — — 5.4 | RGL, RGH: OPEN

—18 -
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8. Mode control methods
Refer to the application circuits shown in Figs, 5 and 6 for mode control methods using a manual switch.
When tape mode is implemented with logic, use the same ground for the 27kQ resistance connected to the
common pin (analog switch connection) of the used analog switch IC and to the DGND and IREF pins.
Figs. 5 and 6 show examples when using the 4051B (8-channel multiplexer/demultiplexer).

Voo

([t} G ixQ GL GH ga
AB R12 R1& R24 R30
AS Ri11 RA17 R23 Rz9 @ _________
Fas W WLl 2] 2 s
a Q
F4g RIOg A6} R21 A2 &
Ray Fas ms} Ry A
Ao and ] ) CXAL5965
Aes
Rz ;&J Ri4 RO . , ‘%
X = £ a
it S BT B 0 S S - -S-N
Vee 4]

GND SPEED TYPEIVA, IL 5/120p8
HIGHMNORM ousi 2o

Fig. 5. For positive/negative dual power supplies

i)

s

™ (o] fxQ al GH GP g;:
R& R12 A18 R24 R3¢ R35

Jad ol el pwd

RN e ——
R4 R10 R1& Rg2 R2s R34 % ﬁ a E
B EE -

Al ol ) | LG & g

(1) (=) (B)=mmreea- T

GN SPEED TYPEIVA, Il 70us/120ps
v HIGH/NORM s/120p

Fig. 6. For a single power supply

9. Temperature characteristics and accuracy of the recording equalizer amplifier

The temperature and cut-off frequency of the CXA1598 depend on the external resistance connected to the
IREF, GL, GH, GP, fM, 1/Q, and fxQ pins. For low frequency boost, however, the cut-off frequency becomes
uneven depending on the temperature characteristics or unevenness of the intemal resistance since its time
constant is configured by the product of an external capacitor and the internal resistance.

Also, the recording equalizer amplifier frequency response depends on unevenness in the absolute, as well
as relative values of the internal capacitance. Furthermore, the high frequency response indicates a high
element sensitivity at the filter because the band-pass filter Q is high. Compared to low frequency, aithough
the unevenness inherent in the IC is more likely to occur, this occurs relatively, and not individually for
channeis 1 and 2. 19—
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Notes on Operation

1. Power supply
The CXA1598 is designed basically for positive/negative dual power supplies, and can also operate with a

single power supply. Connect the power supplies for each case as shown below:

Vee 14pin (13pin) VEeE 11pin (10pin) GND 9pin (8pin) | DGND 5pin (5pin)

Positive/negative - -
dual power supplies Positive power supply | Negative power supply GND GND
Single power supply Power supply GND —* GND

Pin Nos. in parentheses are those for the CXA15988.

* For a single power supply, connect a decoupling capacitor (10pF or more) to the GND (VG) pin. The ripple
rejection ratio depends on the capacitance of this capacitor.

2. Low frequency boost
The CXA1598 can implement low frequency boost simply by connecting a capacitor to the BOOST pins.
Although the boost is fixed to 6dB, the time constant which determines the cut-off frequency can be set to
any desired value depending on the external capacitor. The pole (f1} and zero (f2) shown in Fig. 3. Low
frequency boost frequency response can be expressed, with the external capacitor assumed to be Cs, as
follows:

(o R13 + R14
2n+Cse* (R13*R14 + R14 » R15 + R15 * R13)

1 _ 1
2reCa+(R13+R14/(R13 + R14) + R15) _ 21 » G5 * (9.53kQ)

[Hz]

1 _ 1
2neCs*R15 =~ 27+ Cs* (4.8kQ)

[Hz}]

When not using low frequency boost, follow the procedure described below.

© For positive/negative dual power supplies

Connect the BOOST pins to GND.

© For single power supply

Connect a fairly large capacitor (3.3uF or more) to the BOOST pins or simply leave the BOOST pins open. If
the BOOST pins are left open, note that the output level increases by 6dB, so the input level should be set
6dB down. The CXA1598 is basically designed for positive/negative dual power supplies and the BOOST
pins cannot be easily connected to GND as in the case of positive/negative dual power supplies.

3. Resistance connected to the IREF pin as well as the GL, GH, GP, fM, f/Q, and fxQ pins
The recording equalizer amplifier frequency response is determined by the resistance connected to the IREF
pin as well as the GL, GH, GP, fM, 1/Q, and fxQ pins. This means that the accuracy of the recording equalizer
amplifier frequency response is determined by the resistance connected to these pins. Therefore, the
resistors used for this purpose must be free of unevenness and have excellent temperature characteristics
(e.g., a metallic fiim resistor).

—-20 -
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Example of Representative Characteristics

RGL gain characteristics
20 T

Ve, VEE = +7V
15 RGHOPEN ||l
RGP OPEN
10 ! RM 9.1k
R#Q 18k
\\ Rfx Q 12k
5 Y gdB = 315Hz,  TT1T]
_ N/ | —23dBv (-20dB)
o 0 ( f=1kHz H
3
2 N
G -5 b
‘\
-10 “\
—15 <
—20 ",
\‘\
-25 ]
1k 10k 100k 1M
RGL [Q]
RGP gain characteristics
49 T ————r
Ve, VEE = 7V
35 RGL OPEN
BN RfM 300k
30 \ RI/Q 47k//750k |
Rf x Q 47k//620k
0dB = 315Hz,
25 — -23dBv (~20dB) 1
_ RGH OPEN
m 20 RGH 31.5k 1
= Iy
o N
o} 15 \'Q‘\
N T
10 ; \T
\v..
5 [P e
0 <]
Tk 10k 100k 1M
RGP [©]
§ Rf/Q cut-off frequency characteristics
100 T
Vee, Vee = +7V |
RGL OPEN ]
RGH OPEN 1
T RGP 36k//110k
N Rixasak |
7.4
10K *
'ﬁ' b
Z N
g b
1k =
100
1k 10k 100k 1M

Rf/Q [Q]

— 9=

GH [dB]

M [Hz]

x Q[Hz]

RGH gain characteristics
20 —r—

Ve, VEE = =7V
15 RGHOPEN ||l
N RGP OPEN
10 N RfM 300k A
RiQ 18k
Rfx Q 12k
5 R 0dB =315Hz, 7T
N |-23dBv (-20dB}
0 | f = TkHz Ran
I\
-5 Iy
\\
\\
—10 \
-15
\\
—20 N
\,\i
-25
1k 10k 100k M

RGH [Q]

RfM cut-off frequency characteristics

100k = m, —r
Vee, VEE = 27V
RGL 36k//510k @
., RGH OPEN
b RGP OPEN
N RfQ 18k
N Rfx Q 12k
10k N
\\‘
\\
ik N
‘\
M,
\
\\\
N
100 I
1k 10k 100k iM
RiM [Q]

RfxQ cut-off frequency characteristics

1M mmnn T ==
Vee, Vee = 7V H
—T Tk RGL OPEN [Tl
QA RGH OPEN 1]
N RGP 36k/110k
\ E;'I‘VI 300k 1l
100k A Qasek ||
N
AN
10k \‘
1k
1k 10k 100k ™

Rfx Q[Q]
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Output level vs. Mute characteristics 1 Current consumption vs. Supply voltage

100 —o—loc W
| —— |EE ',',"
z 13 ) {:/
<
E Jf’o, 1 $ositivelnegative
80 1y ',/ dual power suEplies -
a )f/ RGL 36k/510
5] 12 RGH 62k//220k a
= f RGP 36k/f110k
ry RfM 39k//910k
£ 60 / R/Q 47K/750k -
2 Rf x Q 47k//620k
_ﬂ_! 11 1 1 1
5 3 4 5 8 7 8 9 10 11
£ Ve, VEE = £7V
3 40 RGL 36k//510k — Supply voltage [V]
RGH 62k//220k
RGP 36k/#/110k
RM 39k//910k
RfIQ 47K/ 750K
20 Rf x Q 47k//620k ]
100% = 1kHz, +12dB
(at 315Hz, —3dBv)
= 1kHz
0
00 10 20 30 40 50 60 7.0
REC MUTE pin voltage [V]
Output level vs. Mute characteristics 2 Output level vs. Mute characteristics 3
’ T i d
2 / . /
/ . 7
k=)
m 40 T
2 3 40
2 5
2 £ Vee, VEE = +7V
3 a RGL 36k//510k
£ 60 Ve, VEE = 27V ] RGH 62k//220k
(@] RGL 36k/510k —60 RGP 36k/110k a
RGH 62k//220k RiM 39k/#910k
RGP 36k/M10k RifQY 47K 750k
RIM 39k//910k Rf x Q 47k//620k
~80 RIHQ 47ki/750k I 0dB = 1kHz, +12dB
Rf x Q 47k//620k I_sat 315Hz, =3dBv)
0dB = 1kHz, +12dB —80 i f=1kHz 5
{at 315Hz, —3dBv) 11 1 L1
100 = 1kHz 1 05 1.0 5.0 100
| | | | REG MUTE pin voltage [V]

0.0

1.0 20 30 40 50 60 7.0

REC MUTE pin voltage [V]
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Qutput [evel [dB]

Cuiput level [dB]

=]

E-S

3%}

&

Output level vs. REC CAL voltage

| | | [
Ve, VEE = 27V /";ﬁ:“
|_ RGL 36k//510k
RGH 62220k
RGP 36k/110k
— RV 39K//910k
RHQ 47k/750k
Rf x Q 47k//620k
[~ 0dB = REC CAL pin 2.5V,
(_ZOdB /
at 315Hz, ~3dBv)
315Hz /
| ——  8kHz /
/ ~
i/
20 -10 00 1.0 20 30 40 50 80 7.0

REC CAL pin voltage [V]

—23 -

CXA1598M/S
Total harmonic distortion Load characteristics
10
L Vee, VEE = £7V 15
[ RGI. 36k/510k
L AGH 62k/220k —_
L RGP a6k/110k 2
| R 39k/#910k = A
RQ 47k//750k S 10 Voo, VEE= 27V |
L Rf x Q 471//620Kk 2 RGL 36k/510k
- 0dB = —3dBv ) 3 RGH 62k//220k
3 RL = 2.7kQ J 8 / RGP S/ 10k
4 . 315Hz o 910)
e 0 1KHZ 7 E RI/Q 47k//750K
aQ ———  3kHz A E Rf x Q 47k//620k 7]
T 6.3kHz E 0B = —3dBv
b 10kHz A 2 THD + N=1%
N 15kHz— 315Hz
| /’ 0 —o— 1kHz/[[|
y% [T
100 1k 10k
0.1 = H—»ﬁ RL — load resistance [Q]
-10 0 10 20
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Cutput level [dB] Output level [dB]

fp peaking frequency variation ratio [%]

Output level vs. GH CAL voltage

6 R B N
3kHz
| ———— B8kHz ; Setting 1
4 —— 12kHz
ol 3kHz Setting 2
=" 1.1,
0 —— Ve, VEE = 27V
Setting 1 Setting 2
- e RGL 36k/510k  RGL OPEN il
i / RGH 62k//220k  RGH 62l¢/220k
/ RGP 38k/110k RGP OPEN
4 RM 39k/910k RfM 300k
ol RfiQ 47k//750k  RfQ 18k
Rf x Q 47k//620k Rfx Q 12k
-5 0dB = GH CAL pin 2.5V,
—20dB
(at 315Hz, -3dBv)
-20 —-10 00 10 20 3.0 40 50 80 7.0
GH CAL pin voltage [V]
QOutput level vs. GP CAL voltage
3]
| T T
—— 3kHz
—o—  8kHz  Setting 1 % =
4 —e— 12kHz
ol —x—— 12kHz Seiting 2 Y
0 Ve, VEE = £7V
Setting 1 Setting 2
2 e RGL 38k/510k  RGL OPEN
RGH 62k/220k  RGH OPEN
/ RGP 36k/[110k RGP 36k/110k
- /; RiM 39k/910k  RfM 300k
. £ Rf/Q 47&/{750k  RffQ 471//750k
o Rf x Q 47k//620k Rf x Q 47k/620k
-8 0dB = Gp CAL pin 2.5V,
—20dB
{at 315Hz, ~3dBv})
-20 10 00 10 20 30 40 50 6.0 70
Gp CAL pin voltage [V]
fp peaking frequency vs. FP CAL pin voltage
220 /
180 /
/
140 //
100 / Ve, VEE = 27V |
L~ | fppeaking frequency 100%
// when FP CAL pin is 2.5V
60 y RGL OPEN |
L~ RGH OPEN
/,/‘ RGP 36k/110k
20 - RiM 300k
Rf/Q 471//750k ]
Rf x (t 47k//620k
l l I l

-20 -1.0 00 10 20

30 40 50 60 7.0
FP CAL pin voltage [V]
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QOutput response [dB]

Output response [dB)

Output response [dB]

REC CAL and GH CAL frequency response
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Package Outline Unit: mm

CXA1598M
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PACKAGE STRUCTURE
MOLBING COMPQUND | EPOXY RESIN
SONY CODE SOP-24P-LO% LEAD THEATMENT SOLDER PLATING
EIAFCODE S0P024-P-0300 LEAD MATERIAL 42/COPPER ALLCY
JEDEC CODE PACKAGE MASS 0.3g
24PIN SOP (PLASTIC)
CXA15985
15_(): 3‘1’ 1.85 : 8:?5
N _ i
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PACKAGE STRUCTURE
MOLDING COMPOUND | EPOXY RESIN
SCNY CODE SOP-24P.LO1 LEAD TREATMENT $SOLDER PLATING
EIAJ CODE SOPI24.P0300 - LEAD MATERIAL 142/COPPER ALLOY
JEDEC GODE PACKAGE MASS 03g

LEAD SPECIFICATIONS

ITEM SPEC.
L.EAD MATERIAL COPPER ALLOY
SOLDER PLAING Sn-Bi Bi:1-4wi%

LEAD TREATMENT THICKNESS | 5-iium
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Package Qutline

CXA1598M

Unit: mm
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+u!: Two kinds of package surface:
a 1.All mat surface lype,
2.All miror surface type.
PACKAGE STRUCTURE
X MOLOING COMPCUND | EPOXY RESIN
SONY CODE SDIP-22P.01 LEAD TREATMENT SOLDER PLATING
ElAJ CODE SDIP022-P-0300 LEAD MATERIAL COPPER ALLOY
JEDEG CODE PACKAGE MASS 0.959
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PACKAGE STRUCTURE
MOLDING COMPOUND | EPOXY RESIN
SONY CODE SDIP-22P-01 LEAD TREATMENT SCLDER PLATING
ElAJ CODE SOIP022-P-0300 LEAD MATERIAL COPPER ALLOY
JEDEC CODE PACKAGE MASS 0959
LEAD SPECIFICATIONS
ITEM SPEC.
LEAD MATERIAL COPPER ALLOY
SOLDER PLAING Sn-Bi Blit-4wi%
LEAD TREATMENT THICKNESS | 5-18um
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