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PREFACE

INTRODUCTION TO TOKO

Toko Inc., founded in 1955, is a worldwide manufacturer of electronic components, integrated circuits,
assemblies and systems, and the world's largest manufacturer of coils and filters. Toko maintains 20
manufacturing operations in 9 countries, producing 2.5 billion individual components, assemblies and
finished products annually. Our corporate mission, as demonstrated by our people, products and the
partnerships we build, is to maintain flawless performance in our products through an unequalled
commitment to quality.

TOKO'S INTEGRATED CIRCUITS

Toko has concentrated IC development in four distinct market segments: Consumer audio/video, RF
communications, industrial/motion control and power control. Toko has chosen to focus on these
segments as an extension of our expertise in developing components for numerous markets including
communications, computers and peripherals, industrial and factory automation, broadcast and
imaging. We believe that it is through this unique understanding of the other components that will
populate your design, that we are able to deliver expertly designed linear integrated circuits that will
address the needs of your application.

TOKO'S QUALITY COMMITMENT

Our commitment to quality products is illustrated by the numerous quality awards we have received
from some of the world's largest and most discriminating corporations. This commitment is supported
throughout every facet of our process, from design through all phases of production. At Toko, quality
is designed in, built in, verified and delivered. In addition, our extensive research and development
program carries forward our never-ending dedication to a higher level of integration, higher performance
and overall added value for our customers.

ABOUT THIS DATA BOOK

We have compiled this data book to serve our customers as a single reference source of information
on Toko's wide range of integrated circuits. Within these pages you will find complete technical
information and specifications on our continually expanding product line.

We have tried to include all the information required to make an informed evaluation of our products.
For additional clarification on any IC product, or to discuss unique product requirements which are not
addressed within these pages, please contact the Toko Regional Sales Office nearestyou. Acomplete
listing of all Toko sales and applications centers is contained in the final chapter of this publication.
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TOKO, INC.

IC DATA BOOK

Information furnished herein by Toko, Inc. is believed to be accurate and reliable. However no responsibility is assumed for its use. Toko,
Inc. makes no representation that the interconnection of its circuits, as described herein, will not infringe on existing patent rights. Toko
reserves the right, at any time without notice, to change said circuitry or specifications.

Applications described herein are for illustrative purposes only. Toko makes no representation or warranty that such applications will
be suitable for the specified use without further testing and modification.

LIFE SUPPORT POLICY

TOKO'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES
OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF TOKO, INCORPORATED.
As used herein:

a. Life support devices or systems are devices or systems which (1) are intended for surgical implant into the body, or (2) support or
sustain life and whose failure to perform when properly used in accordance with instructions for use provided in the labeling can be
reasonably expected to result in a significant injury to the user.

b. A critical component is any component in a life support device or system whose failure can be reasonably expected to cause the
failure of the life support device or system or to affect its safety or effectiveness.

Toko, Inc. * 1-17 Higashi-Yukigaya 2 chome, Ohta-ku, Tokyo, 145 Japan ¢ Phone: (03) 727-1161 » Telex: J22696 * Fax: (03) 3728-4690
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TK10581

FEATURES

*+ 10 dB Boost/Cut Range

Low Voltage Operation

Low Current Drain for Battery Operation
Two Independent Channels for Stereo
Low Distortion

Surface Mount Package

DESCRIPTION

The TK10581M is a low voltage three-band stereo graphic
equalizer. The circuit is optimized for battery operation at
1.8 volts. Current consumption is typically 3 mA. The circuit
can be used to implement a three-band audio equalizer in
portable tape players, musical instruments, car stereos,
mixers, effects pedals and other audio equipment. The
TK10581 is configured for a £10 dB boost/cut range.
Features are low distortion (0.2%) and 40 dB ripple rejec-

tion.

The TK10581 is available in a MFP20 surface mount
package.

ORDERING INFORMATION
TK10581 O O OO

Tape/Reel Code
Temp. Range

Package Code

TAPE/REEL CODE
BX: Bulk/Bag

TX: Paper Tape

TR: Tape Right

TL: Tape Left

MG: Magazine

TEMP. RANGE
C: -20to +70°C

PACKAGE CODE
M: Surface Mount

THREE-BAND GRAPHIC EQUALIZER

APPLICATIONS

B Head Phones

B Stereo Radios

B Tape Players

B Musical Instruments
R Effects Pedals

B Stereo Mixers

TK10581M
avpiIN [1]O0 20] AMP2IN
AMP 1NF [ 2] 19] AMP2NF
AMP 1OUT [3] [18] amp20uT
BASE1 [ 4| [17] BAsEs
NF1 5] [16] NFe
BASE2 [ 6 | [15] BASES
NF2 [7] [14] NFs
BASE3 [ 8| [13] BASE4
NF3 [ 9 [12] NP4
ano [10 1] Voo
BLOCK DIAGRAM
U

20 | AMP2IN
ﬁ 19 | AMP 2 NF
—— 18| AmP20UT
BASE1| 4 M—e- 17 | BASE 6

NF1| 5 | Jli——m—li 16 | NF6
BASE2| 6 AW 15 | BASE5

NF2| 7 = J‘ﬁwwii 14| NF5
BASE3| 8 slgamila 13 | BASE 4

B i f‘[ﬁ’f,:j
NF3| 9 = —] 12 | NF4
11| Ve

AMP 1 NF | 2 @

AMP10OUT | 3 |——

GND | 10—

TOKO, Inc.




TK10581

ABSOLUTE MAXIMUM RATINGS

Input Voltage Vg apax < e eeeeeeereemmemenessesicnnnniicieens 6V
Power Dissipation (Note 1) ..350 mwW
Junction Temperature............ 150 °C
Storage Temperature Range................... -55t0 +125 °C

ELECTRICAL CHARACTERISTICS
Test Conditions: Tp=25°C,Vgc =3V

Operating Temperature Range .......

Lead Soldering Temp. (10 sec.) .

-20 to +70 °C

240 °C

Operating Voltage Range...........ccccccoveveeeene 1.8t0 5.0V

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
lce Circuit Current 3.0 4.5 mA
Vomax Max Output Voltage THD = 1%, All Flat 500 600 mVv
THD Distortion Vin =80 mV, All Flat 0.05 0.2 %
Vg Voltage Gain Viy = 80 mV, All Flat -3.2 -0.7 +2.0 dB
CR Control Range Viy=80mV 18.0 +10 +12.0 dB
RR Ripple Rejection Fiy =100 Hz, Vg = 100 mVp-p -35 -40 dB
Input Terminal Open

Note 1: Power dissipation must be derated at the rate of 3.5 mW/°C for operation at T, = 25 °C and above.

NOTES

1-2
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TK10585

FEATURES

Low Voltage Operation (1.6 - 5 V)

Low Current Drain for Battery Operation
Two Independent Channels for Stereo
Low Distortion (0.2%)

+10 dB Boost/Cut Range

40 dB Ripple Rejection

Surface Mount Package

DESCRIPTION

The TK10585M is a low voltage five-band stereo graphic
equalizer. The circuit is optimized for battery operation at
1.8 volts. Current consumption is typically 3.6 mA. The
circuit can be used to implement a five-band audio equal-
izer in portable tape players, musical instruments, car
stereos, mixers, effects pedals and other audio equipment.
The TK10585 is configured for a +10 dB boost/cut range.
The main features are low distortion (0.2%) and 40 dB
ripple rejection. The input amplifier is biased at 1/2 V¢,
thereby improving dynamic range.

The TK10585 is available in a MFP28 surface mount

package.

ORDERING INFORMATION
TK10585 0 O 00O

Tape/Reel Code
Temp. Range

Package Code

TEMP. RANGE
C: -20t0+70°C

TAPE/REEL CODE
BX: Bulk/Bag

TX: Paper Tape

TR: Tape Right

TL: Tape Left

MG: Magazine

PACKAGE CODE
M: Surface Mount

FIVE-BAND GRAPHIC EQUALIZER

APPLICATIONS

B Head Phones

M Stereo Radios

M Tape Players

M Musical Instruments
M Effects Pedals

B Stereo Mixers

.
TK10585M
avp 1 [1] [28] amP2in
AMP1NF [ 2] [27] AmP2nF
amp1out 3] 126] amp 20Ut
BASE1 [ 4] [25] sAsEt0
NF1 [ 5] [24] neto
BAsE2 | 6] [23] eases
N2 [(7] 2] N
ﬁ BAsES [ 8| [21] eases
nra (9] [20] wrs
BASE4 [10 [1o] ease7?
NIRED [ 18] N7
Bases [12] 117] BAsEs
NF5 |18 [16] nre
GrROUND [ 14 195] voo
BLOCK DIAGRAM

AMP 1IN E E AMP 2 IN
AMP 1 NF E Z] AMP 2 NF
AMP 1 OUT E E AMP 2 OUT
BASE 1 |I E] BASE 10
NF 1 E = zl NF 10
BASE 2 [Z E BASE
NF 2 E E NF O
BASE 3 E lis W 21 | BASES
NF3 EEWM:FR_‘ = E_\ NF 8
BASE 4 [ 10 e e [ 10] ease7
NF4 | 11— = _1_3_\ NF 7

BASES | 12 A —W- 17 | BASES
NFs5 | {3 i_%%——rk ;ﬁ—w_hi 16| NF6

15| Voo

GND | 14
—

TOKO, Inc.
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TK10585

ABSOLUTE MAXIMUM RATINGS

INpuUt VORAGE Vo opax «ereseeressreremsreessenenensinssnsisinencaes 6V
Power Dissipation (Note 1)

Operating Temperature Range
Lead Soldering Temp. (10 sec.) .

-20 to +70 °C

240 °C

Junction Temperature ...........ccoeceoiiiiceninieneenn. 150 °C  Operating Voltage Range ...........cccocevrevvnnnne 1.6t05.0V

Storage Temperature Range.................... -55to +125 °C

ELECTRICAL CHARACTERISTICS

Test conditions: Tp=25°C, Vo =3V, f=1kHz
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
lec Circuit Current 3.6 4.7 mA
Vomax Max Output Voltage THD = 1%, All Flat 500 600 mV
THD Distortion V|\ = 80 mV, All Flat 0.05 0.2 %
Vg Voltage Gain V|y =80 mV, All Flat -3.2 -0.7 +2.0 dB
CR Control Range Viy =80mV +8.0 +10 +12.0 dB
RR Ripple Rejection Finy =100 Hz, Vg = 70 mVp-p -35 -40 dB

Input Terminal Open

Note 1: Power dissipation must be derated at the rate of 3.5 mV/°C for operation at T, = 25 °C and above.

NOTES

TOKO, Inc.




TK10585

TEST CIRCUIT

INPUT
47k
33pF ==
+
| 1 28
2 27
out 1000 pF
y 3 26
10uF 100k
MA, AL
“ “ 4 Wy WY 25
0.68 pF | 0.39 pF ’__
108 Hz My 5 = — 24
200 k
VR ]
4“ " 6 My 'AVAVA 23
0.22F | 0.012 yF
343 Hz My ] 7= — 22
200k
VR
A 5| 21
0.068 yiF | 0.0039 pF -
1.08 kHz My | 9 = 20
200k
VR AMA, MA
L “ 1' Ll Wy WY 19
0.022 yF | 0.0012 pF
3.43kHz My 11 = —] 18
200k
VR I m m
l “ " 12 Wy VWY 17
0.0068 uF | 390 pF 1= =i
10.8 kH: AN ’ 13 = —1 16
8 kHz Wy
14— 15

47 uF

||}—
—
==

TOKO, Inc. 1-5



TK10585

NOTES
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TK10586

FEATURES

Low Voltage Operation (1.6 - 5 V)

Low Current Drain for Battery Operation
Two Independent Channels for Stereo
Low Distortion (0.2%)

+10 dB Boost/Cut Range

B Surface Mount Package

FIVE-BAND GRAPHIC EQUALIZER

APPLICATIONS

B Head Phones

B Stereo Radios

H Tape Players

B Musical Instruments
B Effects Pedals

B Stereo Mixers

DESCRIPTION TK10586M
The TK10586M is a low voltage five-band stereo graphic et [1]0 EXEL]
e 1N 2] [27] amp2 ne
equalizer. The circuit is optimized for battery operation at AMP1oUT [3] [26] amp2our
1.8 volts. Current consumption is typically 3.6 mA. The BA,ii: % % ::tw
circuit can be used to implement a five-band audio equal- B’*ﬁii % % :’:“
izer in portable tape players, musical instruments, car masea [g] [ 21] eases
. . . NFa [9]) [20] nrs
stereos, mixers, effects pedals and other audio equipment. pase 4 [10] [79] Base?
The TK10586 is configured for a +10 dB boost/cut range. o o %] -
The main feature is low distortion (0.2%). NFS :i E: NF6
GROUND 15] Veo
The TK10586 is available in a MFP28 surface mount
BLOCK DIAGRAM
package.
AMP 1IN E 28 | AMP2iIN
AMP!NFIZ Z’ AMP 2 NF
AMP 1 OUT E 26 | AMP 2 OUT
ORDERING INFORMATION sase 1[4 28] mase 10
NF 1 E = 24 | NF10
TK10586 O O OO0 onse 5] ] enses
Tape/Reel Code NE2 E =1 22| NFo
Temp. Range BASE3 I_T_ 21 | BASE S
Package Code NF3 E 20 | NF8
PACKAGE CODE  TEMP. RANGE TAPE/REEL CODE
M: Surface Mount C: -20to +70 °C %)((: gu"(m:g BAsE 4 ‘: E BASET
iy T:;:’mzm NF 4 E 18] NF7
-IIJ-ILG I:::a‘z-lenf; BASES| 12 z] BASE 6
NF5 E = 16 | NF6
GROUND | 14 15 | Veo
TOKO, Inc. 1-7




TK10586

ABSOLUTE MAXIMUM RATINGS

Supply VOItage Vopax «ereererererereresessessesesesinesnnins 6.0V Operating Voltage Range .........c.cccceceeueennnne. 1.6t050V
Power Dissipation (Note 1) ......ccccocvreniiccneenne. 350 mW Junction Temperature................. ......150 °C

Operating Temperature Range .. ..-20to +70 °C  Lead Soldering Temp. (10 sec.) ... ...240°C

Storage Temperature Range.................... -55to +125 °C

ELECTRICAL CHARACTERISTICS

Test conditions: V=3V, Ty =25°C, f =1 kHz
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
lec Circuit Current 3.6 4.7 mA
Vomax Maximum Output Voltage | THD = 1%, All Flat 600 850 mA
THD Total Harmonic Distortion | V| = 80 mV, All Flat 0.05 0.2 %
Ve Voltage Gain Vin = 80 mV, All Flat -3.2 -0.7 +2.0 dB
CR N Control Range Viy=80mV +8.0 +10 £12.0 dB
RR Ripple Rejection fiy = 100 Hz, V) = 70 mVp-p -10 dB

Note 1: Power dissipation must be derated at the rate of 3.5 mV/°C for operation at T, = 25 °C and above.

NOTES

1-8 ' ' TOKO, Inc.




TK10586

TEST CIRCUIT

n
(==

N
N

2

o

n

5

24

n
w

n

2

Ny

—_

INPUT
47k
33pF ==
T
]
L
2
out 1000 pF
T 3
10pF 100k
—
=1 4
0.68 uF | 0.39uF
108 Hz MWy s
200k
VR
——— ¢ |
0.22 uF | 0.012 yF —
A
343 H Wy 7
: 200k L
VR [
I 8
0.068 yF | 0.0039 uF —
AA,
1.08 kHz Wy 9
200k
VR
i 10
0.022 4F | 0.0012 pF
3.43 kHz Wy "
200 k
VR
I 12}
l 0.0068 pF | 390 pF
10.8 kHz MW

=] =] =] T I [T [ (] (s ] [2] T2 ]

47 pF

i1k ’_]_|
ﬁq &

1l

II+
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NOTES
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TK10590

FEATURES

Low Voltage Operation

Low Current Drain for Battery Operation
Two Independent Channels for Stereo
Low Distortion

+10 dB Boost/Cut Range

Surface Mount Package

DESCRIPTION

The TK10590M, is a low voltage five-band stereo graphic
equalizer. The circuit is optimized for battery operation at
1.8volts. Currentconsumptionis typically 3mA. The circuit
can be used to implement a five-band audio equalizer in
portable tape players, musical instruments, car stereos,
mixers, effects pedals and other audio equipment. The
TK10590 is configured for a £10 dB boost/cut range. The
main features are low distortion (0.2%) and 40 dB ripple
rejection.

The TK10590 is available in a MFP30 surface mount
package.

ORDERING INFORMATION
TK10590 0O 0O OO

Tape/Reel Code
Temp. Range

Package Code

PACKAGE CODE TEMP. RANGE TAPE/REEL CODE
M: Surface Mount C: -20to +70 °C BX: Bulk/Bag

TR: Tape Right

TL: Tape Left

MG: Magazine

FIVE-BAND GRAPHIC EQUALIZER

APPLICATIONS

B Head Phones

B Stereo Radios

B Tape Players

B Musical Instruments
B Effects Pedals

W Stereo Mixers

ampiineut [ 1| O 0 | AP 2INPUT
avpinE [ [ ] aveene
AMP 1 QUTPUT | 3 2 AMP 2 OUTPUT
eaneurs [a B
FANF 1 n % FANF10
FAINPUT 2 6 25 FAWNPUT9
FANF2 2 | Fano
FAINPUT 3 8 2 FANPUTS
FANFS E Z]| eanes
FAINPUTS | 10 21 FAINPUT7
FANF4 | 11 2 FANF7
FAINPUTS | 12 19 FAINPUT 6
Fans [ 13 ] Fanes
GND | 14 17 | Vee
rer.Fr 15 © | Rer R
|
Amp 1iNPUT [t 30 ] AMP2 INPUT
"}, [
AMP1NF[ 2 29 | AMP2NF
s o
AMP 10UTPUT 8 28 | AMP2 OUTPUT
68k 68k
FA INPUT 1 4 W 27 | FAINPUT 10
FANFI[ 5 |—w W— 26 | FANF 10
68k 8k
FANPUT2| 6 AW W 25 | FAINPUT 9
12k .g Zl_. _(3 i 12k
FANF2 [ 7 | W— 24 | FANFO
68k 68k
FANPUTS[ 8 4 ‘v‘ng 23 | FAINPUT8
12k ‘iﬂ—‘ H 12k
FANF3[ 9 | I W— 22 | FANF8
o8k 68k
FAINPUT4 [ 10 X i 21 | FANPUT 7
FANF4[ 11 | W] 20 | FANF7
68k 68k
FAINPUTS [ 12 e — 19 | FAINPUT 6
FANES [ 13 | w— 18 ] FANFE
GND [ 14 17 | Vee
=
REF.F1 [ 15 6 | REF.F2
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TK10590

ABSOLUTE MAXIMUM RATINGS
INPUt VORAGE Vo opax «eveeeereesererrmsesessmnmsseiennscisiesenas 4V

Storage Temperature Range................... -55 to +150 °C

Power Dissipation (Note 1) .... ...400 mW  Operating Temperature Range .. ...-20t0 +70 °C

Junction Temperature .............cocecvieeiinienienicnne 150°C  Lead Soldering Temp. (310 5S€C.) .oocvvvvevrrivencns 235°C
ELECTRICAL CHARACTERISTICS

Test conditions: Tp=25°C,Vos=1.5V, F=1.08 kHz
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
lec Circuit Current 2.8 4.5 mA
Vomax Max. Output Voltage THD = 1%, All Flat 140 160 mVrms
Vg Voltage Gain V|y = -28 dBs, All Flat -2.2 -0.7 +1.5 dB
THD.F Distortion (Flat) V) = -28 dBs, All Flat 0.05 0.3 %
THD.B Distortion (Boost) V|\ = -28 dBs, 1.08 kHz, VR Boost 0.3 1.5 %
THD.C Distortion (Cut) V|y = -28 dBs, 1.08 kHz, VR Cut 0.3 1.5 %
CR Control Range V|\ = -28 dBs, 1.08 kHz, Control 8.0 10 +12.0 dB

LRipple Rejection
RRF (All Flat) f Ryy = 100 Hz Input -50 dB
R.RB (All Boost) Terminal 300 Q -50 dB
R.RC (All Cut) Short VR, = -30 dBs -50 dB
NL Noise Level All Flat, Input Terminal, 300 Q, -100 -105 dBs

Short Dy Audio (Note 2)

Note 1: Power dissipation must be derated at the rate of 3.2 mV/°C for operation at T, = 25 °C and above.

Note 2: 0 dBs = 775 mV(rms)

PARTIAL TEST CIRCUIT
R 10uF
IN +
R=39kQt020
Q 20k I
|
0.068 pF |

=13

5.6k I 1000 pF

V=15V

Vin = -22 dBs [0 dB = 775 mV(rms)]

1-12
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TK10590

TYPICAL APPLICATION

IN / IN
: ] B :
Ry 47 uF L] 47uF Ry
39k 39k
2] =]
L2 ]
100 pF== == 100pF
out 100 @ 100 Q ouT
+
o ] W— 3 28 W 2 [=s o
4.7 yF 4.7 yF
s ||—‘ 4 27—k it
l 0.68 uF | 0.039 pF 0.039 uF | 0.68 pF
108 Hz $—W- 5 26 W 108 Hz
VR L2 | =] VR
[
A & | 25 [—l——1|
022 yF | 0.012pF 0.012 yF | 022 yF l
343 Hz $—\W 7 24 MW—s 343 Hz
VR Lo = | VR ‘
I —— 8 23 1 E
0.68 uF | 0.0039 uF 0.0039 yF| 0.68 uF \
1.08 kHz $—\* ‘———-—E 22 My—s 1.08 kHz '
VR Sl VR l
—— 10 21 !—-——II——--—-lI——J 1‘,
0.022 F| 0.0012 pF 0.0012 yF|0.022 pF \
|
]
343 kHz $—H ~——-E 20 MWh—b 3.43 kHz
VR Sl VR l
|
it it 12 19 HI I} ;
l 0068 pF| 390 pF 390 pF|.0068 pF| ]
10.8kHz Lt 18 W— 10.8 kHz
VR [ VR
VR: 50 k to 200 kQ
o
R: FOR IMPROVEMENT OF
RIPPLE REJECTION AT LOW 16
OPERATION VOLTAGE (0.9 V),
ADD THESE RESISTORS.
RECOMMENDED VALUE:
R =300 kQ
‘= [
GND __L a7yF b
i I+
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TK10590

OUTPUT VOLTAGE (mVrms)

OUTPUT VOLTAGE (mVrms)

GAIN (dB)

TYPICAL PERFORMANCE CHARACTERISTICS

MAXIMUM OUTPUT VOLTAGE VS.
SUPPLY VOLTAGE
1400 (At Amplitier Gain of 6 dB)
1000,
600
200
0 ll
0 10 15 20 25 30 35 40
SUPPLY VOLTAGE (V)
MAXIMUM OUTPUT VOLTAGE
VS. SUPPLY VOLTAGE
700 (At Amplifier Gain of 0 dB)
500
300
100
0 T
0 10 15 20 25 3.0 35 40
SUPPLY VOLTAGE (V)
MAIN AMPLIFIER GAIN VS.
FREQUENCY
50
40 N
§
30
20
10
0

100

1k

f (Hz)

10k

100k

1|H

F=10kHz

||H

470 uF

100 @
_Wv___l
100 kQ
100 Q
_AM__I
100 kQ
——
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TK10590

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

For the Value of R, please see the Test Circuit on page 1-12.

GAIN VS. FREQUENCY

R=3.0kQ
0
I~
N A
a -5
§ \ /l
s -0 4
15
-20
100 1k 10k
f(Hz)
GAIN VS. FREQUENCY
R=6.2kQ
0
N
— N Jid
g ° N
=
3 -10
-15
-20
100 1k 10k
f (Hz)
GAIN VS. FREQUENCY
R=10kQ
0
g V%
= /
3 -10 /
15
-20
100 1K 10k
f (Hz)

GAIN (dB)

GAIN (dB)

GAIN (dB)

GAIN VS. FREQUENCY

R=4.7kQ
U Sq =
c A% d
=9
//
-10 v/
-15)
-20
100 1k 10k
f(H2)
GAIN VS. FREQUENCY
R=8.2kQ
0
» ]
-5 o
L
\ a
-10]
-15)
-20)
100 1k 10k
f(H2)
GAIN VS. FREQUENCY
R=13kQ
0
-5 ol
-10
N
-15 /
-20) 1%
100 1k 10k
f(H2)
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TK10590

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

For the Value of R, please see the Test Circuit on page 1-12.

GAIN VS. FREQUENCY GAIN VS. FREQUENCY
R=18kQ R=20kQ
0 0
5 d 5
& N pd & ad
=) o
= 10 = 10
= =
5} S
-15 15)
20 N 20 M
[~ 11
100 1k 10k 100 1k 10k
f(Hz) f(H2)
NOTES
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= TOKO TK10650

LOW CURRENT COMPANDOR
FEATURES APPLICATIONS
W Low Supply Current M Portable Instrumentation
W Wide Operating Voltage B Cordless Telephones
MW Low Standby Current B Handy Talkies
W Microphone Amplifier B Interphones

B Instantaneous Deviation Control Circuit

DESCRIPTION
TK10650 is a noise reduction IC developed mainly for TK10650
cordless telephones. It has a built-in compressor circuit to . E 0 [20] cowe
increase the average modulation level and an expander M exe N[ 2] [ 1] compine
circuit to reduce the noise level. The expander restores the EXP N aND OoUPLING [ 3 | | 18] coue nFanpcoupuing
original dynamics of the input signal and provides high xe Tive consTANT [ 4 | [17] cove Tve consTanT
quality signal transmission and low noise. Among many exeourt 5] [16] cowe suu
functions included, analog switching of the input and output Expom% % conpout
Ny BYPASS | 7 14{ BYPASS

signals are particularly useful in cordless telephones. O o

EXPMUTE | 8 18] Voo

. ) ) ) . SELECTORE E COMP MUTE

The TK10650 is available in both a dual in-line DIP20 and rouan| 10 1) sranoey
a MFP20 surface mount packages. L

BLOCK DIAGRAM

5] eeourt

ORDERING INFORMATION i
TK10650 O O OO0 e 5

EXP

5] exwoure

Tape/Reel Code

Temp. Range comp it [2a}

coup 2 [1

coup ey [
Toorcne

Package Code

PACKAGE CODE TEMP. RANGE TAPE/REEL CODE

M: Surface Mount C: -20to +70°C BX: Bulk/Bag expwute [

D: Plastic DIP TX: Paper Tape comp wute [72} ,El Veg
TR: Tape Right
TL: Tape Left
MG: Magazine

COMP TIME CONSTANT [}

TOKO, Inc. 1-17



TK10650

ABSOLUTE MAXIMUM RATINGS

INPUL VOIRAGE Vg apaK -rvreerrsreesrsmssmnmenssniessississinnans Junction Temperature ...........ccoovveriinieeninnnen 150 °C
Operating Voltage Range.................. Storage Temperature Range..... .-565to +150 °C
Power Dissipation, D Type (Note 1) Operating Temperature Range ..... ...-20t0 +70 °C
Power Dissipation, M Type (Note 2) .................. 410 mW  Lead Soldering Temp. (10 S€C.) weceveriveevernnicnine 300 °C
ELECTRICAL CHARACTERISTICS
Test conditions: Voo =3.0 V, f = 1.0 kHz, R = 1.0 kQ, T, = 25 °C, unless otherwise specified.
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
lec Current Consumption No signal 3.5 5.5 mA
IsTRY Standby Current Consumption 11 Pin Open 0.1 10 uA
Vin Through Voltage 8,9,10, 12 Pin 1.15 1.3 1.45 \'%
Compressor
Zine Input Impedance 90 120 kQ
Vine Input Standard Level Vog = 300 mV(rms) (Note 3) 8 12 17 mV(rms)
Voci Output Level 1 Vin = Vine = 0 dB (Note 3) 0 dB
Voce Output Level 2 Vin = -20 dB (Note 3) -10.5 -10 9.5 dB
Vocs Output Level 3 V| = -40 dB (Note 3) -21.0 -20 -19.0 dB
AGre Through On/Off Difference Vg =300 mV(rms) 0 1.5 3.0 dB
10 Pin GND
THDg Total Harmonic Distortion Vog =300 mV(rms) 0.5 1.0 %
Ve Output Noise Voltage Rg = 600 Q (Note 3) 3.0 45 mV(rms)
Aec Frequency Characteristics Vo =300 mV, -0.5 0 +0.5 dB
Fin =200 ~5 kHz
Arre Mute Attenuation Vog =300 mV(rms) 50 80 dB
12 Pin GND
Vime Limiting Voltage IDC Circuit 1.10 1.25 1.40 Vp-p
AGgo Interchannel Gain Difference | Vo = 300 mV(rms), -1.0 0 +1.0 dB
9 Pin GND

Note 1: Power dissipation must be derated at the rate of 8 mW/°C for operation at T, = 25 °C and above.
Note 2: Power dissipation must be derated at the rate of 3.3 mW/°C for operation at T = 25 °C and above.
Note 3: Measured using an estimated noise filter as recommended on CCITT page 53.

1-18
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TK10650

ELECTRICAL CHARACTERISTICS

Test conditions: Vo = 3.0V, f=1.0kHz, R_=1.0kQ, T, =25 °C, unless otherwise specified.

Note 3: Measured using an estimated noise filter as recommended on CCITT page 53.

SYMBOL PARAMETER TEST CONDITIONS & MIN \ TYP 1 MAX 1 UNITS
Expander
ZiNe Input Impedance 90 120 ke
VoE Output Standard Level Ving = 30 mV(rms) (Note 3)| 90 130 160 mV(rms)
VoE1 Output Level 1 Vine =30 mV(rms) = 0 dB 0 dB
(Note 3)
VoE2 Output Level 2 V|ne = -10 dB (Note 3) -20.5 -20 -19.5 dB
VoEs Output Level 3 Ving = -20 dB (Note 3) -41.0 -40 -39.0 dB
VoEs Output Level 4 V|nNE = -30 dB (Note 3) -61.0 -60 -58.0 dB
AGtg Through On/Off Difference Ving = 30 mV(rms), -3.0 -1.5 0 dB
10 Pin GND
THDg Total Harmonic Distortion Ving = 30 mV(rms) 0.5 1.0 %
Ve Output Noise Voltage Rg =600 Q 10 30 uV(rm_s;
Apg Frequency Characteristics ViNg =30 mV, -0.5 0 +0.5 dB
Fin =200 ~5 kHz
Are Mute Attenuation Vne = 30 mV(rms), 60 80 dB
8 Pin GND
Vomax Maximum Output Voltage THD =10 % 500 600 m—\/(rms)
AGge Interchannel Gain Difference | Vg = 30 mV(rms), -1.0 0 +1.0 dB
9 Pin GND
Compandor
AG1 Gain Error 1 Ving = +5 ~-40dB -2.0 0 +15 dB
AG2 Gain Error 2 Vine =40 ~-45dB -3.5 0 +2.0 dB
AG3 Gain Error 3 Ving = -45 ~ -50 dB -5.0 0 +2.0 dB
AG4 Gain Error 4 Vine =-50 ~-60 dB 0 +2.0 dB

TOKO, Inc.
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TK10650

TEST CIRCUIT

/

COMP.

ol Tt
3—;
_|__ 10u
9 12
SELECTORi B C&’S'T’E
STANDBY L.
THROUGH T Ve
1
- 09
PIN NUMBER PIN NAME PIN VOLTAGE PIN NUMBER PIN NAME PIN VOLTAGE
1 GND oV 1 Standby Vee
2 Exp IN 15V 12 Mute C 14V
3 G¢ 15V 13 Veo Voo
4 Te 0.7V 14 Vger C 15V
5 Exp Out 1 15V 15 Comp Out 15V
6 Exp Out 2 15V 16 DCF 15V
7 Veer E 15V 17 Te 0.7V
8 Mute E 1.4V 18 Ge 15V
9 Selector 1.4V 19 Comp IN 2 1.5V
10 Through 14V 20 Comp IN 1 15V

1-20
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TK10650

APPLICATION INFORMATION
COMPRESSOR

The TK10650 is optimized for use in cordless telephones with speakers. [t has two inputs: a "Line" input and a
"Microphone" input. The latter receives its signal from the speaker which also functions as a microphone. This signal is
amplified by the internal microphone amplifier and fed to the compressor circuit. The microphone amplifier gain can be
changed by the adjustment of an external resistor. Microphones with different output voltages can be used.

The compressor linearly compresses the input signal by a factor of 2:1 in dB, and then passes it through the Instantaneous
Deviation Control (IDC) and the demodulator. In order to prevent overmodulation, the IDC can restrain the frequency
deviation to 4.5 kHz, which is1.5 times the average modulation (£3.0 kHz). In other words, it is not necessary to add an

automatic deviation controller.

MICROPHONE

047u
l COMPRESSOR 30k | 30k

b——()—| 20 MiC AMP
LINE H:_l—o
19——o0
SELECTOR

— A
Y Y
D_D_O_“_E SUM AMP
oA >
. SW 1 THROUGH 10c
g w2 +
Taru 33k 51k

HYBRID CIRCUIT 9.1k W

GAIN ADJUSTMENT
RESISTOR

CONSTANT
EXPANDER (FOR A CORDLESS TELEPHONE BASE UNIT)

After the signalis received, demodulated, and amplified, itis fed to the expander. (The input amplifier gain can be adjusted.)

The expander linearly expands the input signal by a 1:2 ratio in dB, and then forwards it either through the external hybrid
circuit to the LINE output or through the power ampilifier to the speaker, depending on the selector switch (SW3) position.

100 mvV POWER AMPLIFIER

/
// 47u
T INPUT AMP EXPANDER 30k EI{
047 u SELECTOR T 1.0k
SW3 =

o [ FMIF | T
REAVP_ R (ricioszn) FO1H 2] w0y =

~ T

L 7u LINE
T 10u
AP BYPASS Has|
L sw2 T =10k
- = HYBRID CIRCUIT
22u 1000p =
HE 0V
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TK10650

APPLICATION INFORMATION (CONT.)
MUTE

Independent muting circuits are built into the compressor
and expander, allowing unnecessary transmission or re-
ception to be prevented. The attenuation in muted mode is
60 dB or greater.

THROUGH

When the compandor's compression and expansion char-
acteristics are unnecessary, the compressor and expander
blocks can be bypassed.

STANDBY

When the TK10650's various functions are unnecessary
(when waiting for reception, for example), current con-
sumption can be reduced below 10 pA by using the standby
function.

COMPANDOR

The signal to noise ratio can be improved with the compres-
sor and the expander. The input signal to the compressor
is compressed linearly by a 2:1 ratio in dB, and transmitted.
In other words, the compression process elevates the
signal above the noise level of the transmission medium.
When this signal is fed to the expander, it is expanded by
a ratio of 1:2 in dB. The accompanying transmission line
noise is also expanded (reduced) by a ratio of 1:2.

COMPRESSOR EXPANDER

® B
REFERENCE
INPUT LEVEL O 0 OUTPUT LEVEL
- \
2 / AUA 20
Izous
va w0 0 S somad
I 40BN
© PHONE NOSE ©
SWAMAMN - NoIsE

-80 -80

-100 -100

IMPORTANT PIN FUNCTIONS
EXPANDER INPUT AMPLIFIER (PINS 2 AND 3)

As can be seen in the following diagram, the input pin is
connected to the reference voltage through a 100 kQ
resistor. The NF pin connects to the DC bypass, andits time
constant with the 10 kQ internal resistor determines the
low-range cutoff frequency. The gain can be adjusted by
adding resistance to the NF pin (pin 3). The user should set
the gain and input level so that the output at pins 5 and 6 is
normally 100 mV (standard level).

EXP IN

o—H2| .

100 k

AMA
Y

EP NF GND Ve 51k
COUPLING =10 k

AMA

L

||H

COMPRESSOR MICROPHONE AMPLIFIER (PINS 18
TO 20)

The input pins connect to the reference voltage through
100 kQ bias resistors. Input pin switching is controlled by
the selector switch, SW1 (pin 9) and the signal is fed from
input 1 (pin 20) when pin 9 is High, and through input 2 (pin
19) when pin 9 is Low.

Pin 18is the NF pin and the microphone ampilifier's gain can
be adjusted by adding a resistor externally. When the
external resistance is 9.1 kQ, the standard input level is
10 mV; when the external resistance is 68 k<2, the standard
inputlevelisa30mV. The inputcan accommodate a variety
of microphones by adjusting the gain to match the
microphone's output voltage. The user should set the gain
and input level so that the output at pin 15 is normally
300 mV (standard level).

SELECTOR
SW1

COMPIN1 O—]
COMP IN 2 O““—L‘_ﬂ

COMP NF GND
coupting {18

T
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TK10650

IMPORTANT PIN FUNCTIONS (CONT.)

RECTIFIER (PINS 4 AND 17)

These pins determine smoothing and the dynamic charac-
teristics for the compressor and expander. The time con-
stant is determined by the external capacitor value and the
internal 10 kQ resistor.

COMPRESSOR SUMMING AMPLIFIER (PIN 16)

| RECTIFIER |
T0

L GAIN CELL

The compressor's summing amplifier (SUM AMP) has a
DC gain of 1 and a high open loop AC gain. This character-
istic eliminates AC feedback, and only DC feedback has to
be dealt with. That is the reason for pin 16, and the AC
bypass capacitor is attached here. The cutoff frequency is
determined by the external capacitor value and the internal
30 kQ resistor.

I
COMP SUM | 16|
30k l 30k
AMA AA
Wy Yy
—_—
——>
TO Vger

OUTPUT PINS (PINS 5, 6, AND 15)

The compressor and expander output pins can drive a 1.0
kQ load. The expander output has a built-in analog switch
and the output pin is determined by the selector switch,
SW 3 (pin 9). The signal appears at output 1 (pin 5) when
pin 9 is High, and at output 2 (pin 6) when pin 9 is Low.

REFERENCE VOLTAGE SOURCE (PINS 7 AND 14)

Pin 7 is the reference voltage pin for the expander and pin
14isthe reference voltage pin for the compressor. They are
derived from an internal band gap reference, and used as
the bias source for each section.

SWITCH LOGIC CIRCUIT (PINS 8 TO 12)

Pin 11 is the standby switch and is normally connected to
V- When this switch is open, all circuits are off and I
can be reduced to a few pA. The other pins (8,9,10,12) are
pulled up by internal current sources, as shown below so
they do not need to be pulled up externally. When these
pins are connected to GND, the corresponding functions
will operate.

TOKO, Inc.
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TK10650

TYPICAL PERFORMANCE CHARACTERISTICS

SUPPLY CURRENT vs. COMPANDOR INTERNAL REFERENCE VOLTAGE
SUPPLY VOLTAGE vs. COMPANDOR SUPPLY VOLTAGE
1.49
6
148
5 = e
= 2 147 =
E o |
g * A i 7
£ > 146
3
1.45
2
1.44
2 3 4 5 6 7 8 2 3 4 5 6 7 8
Vg (VDC) 01 Ve (VDC) 02
SUPPLY CURRENT vs. COMPANDOR SUPPLY CURRENT vs. COMPANDOR
AMBIENT TEMPERATURE AMBIENT TEMPERATURE
1.49
6.J,II| [ [T
Vge =30V, Vpo=3.0V
' CC 1488
5 —_—
z S 147
é 4 - i ] ™
< <] = 146
~ N
3 Sy
1.45 1A
2
1.44
40 20 0 20 40 60 80 100 40 20 0 20 40 60 80 100
TA(°C) 0 T (°C) o
COMPRESSOR OUTPUT VOLTAGE
vs. INPUT VOLTAGE COMPRESSOR INPUT CIRCUIT
V=0T
40 |-Vee =30V
Fyy = 1.0 kHz
P ]
g -30 / Standard Levels
=
3 /
2 40 7
-50
-60
-70

4120 -100 -80 -60 ~-40 -20
Viy (dB)  (10mY)
05
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TK10650

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

COMPRESSOR OUTPUT VOLTAGE
vs. INPUT VOLTAGE

1.0V=0 T T
/ COMPRESSOR INPUT CIRCUIT
40 |-Vee=30v -
FIN =1.0 kHz
-20 Standard Levels
8 30 d
5 /|
=2
S 40 /]
= e
/]
-50
-60
-70
-120 -100 -80 -60 -40 -20
Vi (dB) (3mV)
IN (dB) o
DISTORTION vs. COMPRESSOR DISTORTION vs. COMPRESSOR
INPUT VOLTAGE INPUT FREQUENCY
10 ' muna:
5 CC A ms)
-Fiy = 1.0kHz f| 2 ot
. ] L I T
2 B
& < 5
2 2
= =,
7] .
5 J
1
2
A
70 65 60 55 50 -45 40 -35 -30 t2o 5 125 120
Vi (dB) 07 Fin (kH2) o
EXPANDER OUTPUT VOLTAGE
vs. INPUT VOLTAGE DISTORTION vs. INPUT VOLTAGE
10V=0 10 —
10 f— Pl v .
2 Vo =30V ; v, =30V
20 f|— [ Tr =10k
o | _Fin=10KHz n
— 2
= -40 STANDARD LEVELS] = /
= <
= -50 S 1 A .
2 -60 = , \- 7
‘70 - N A
-80 ——
2
w1~/
-100 Rl
410 50 45 40 35 30 25 20
-80 -70 -60 -50 -40 -30 -20 -10 Vi (dBY) 10

Vyy (dB) (30mY) 0
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TK10650
TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

TOTAL HARMONIC DISTORTION vs. INPUT STANDARD VOLTAGE vs.
FREQUENCY COMPRESSOR SUPPLY VOLTAGE
TTTTT]
Ty = 30 my(ms) 2Ry =1.0kHz
» .
e (1 il 1
X —
:5:’ 5 i g T
o, L§> 0
>
A
-1
05
I
12 5 1 2 5 10 2 2
Finy (kHz) 1 2 3 4 5 6 7 8
Ve (VDC) 12
OUTPUT STANDARD VOLTAGE INPUT STANDARD VOLTAGE vs.
vs. EXPANDER SUPPLY VOLTAGE COMPRESSOR AMBIENT TEMPERATURE
IRRRNA , RERRNI
2F TRy = 1.0 kHz N Vog=30V
L FIN =1.0kHz T}
1 1
—_ // = N,
3 1 S
w0 o 0
E L N
N
- -1
N
2 -2
2 3 4 5 6 7 8 40 20 0 20 40 60 80 100
VCC (VDC) 13 TA (OC) 14
OUTPUT STANDARD VOLTAGE vs.
EXPANDER AMBIENT TEMPERATURE
TTTTT ]
2 Vog=30V
F|N =1.0kHz ]
1
—_ -\\
=] N
= 0 ~
S N
>
N
.1 N
-2

40 20 0 20 40 60 80 100
TA (oc) 15
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= TOKO TK10651

LOW VOLTAGE COMPANDOR

FEATURES APPLICATIONS
W Data and Voice Inputs B Portable Instrumentation
B Data and Voice Outputs W Cordless Telephone
N Low Supply Current B Handy Talkies
H Regulated Output B Interphones
M Wide Operating Voltage
B Low Standby Current
H Microphone Amplifier
B IDC Circuit (Instantaneous Deviation Control)
DESCRIPTION TK10651
TK10651 is a noise reduction IC developed mainly for Furerour (] ~ Voo
cordless phones. It is also used for voice and data Furean [2] [=] exeour
communications. It has a built-in compressor circuit to courout [é o ecer
. . DATAN [ 7] oataour
increase the average modulation level and an expander M —— ) o
circuit to reduce the noise level. The expander restores the comp rect [ ¢ | ] exen
original dynamics of the input signal. The result is a high compne (7] ] exerer
quality signal transmission with low noise. Among the cowen L] 2] eeme

X . o . comprer [ ] 2] HRouGH
many functions included, analog switching of the input and

aND q ] compmure

output signal is particularly useful in cordless telephones.

Separate data input and output are provided. The audio

signal path can be muted during data transmission. The

signal path used for data transmission bypasses the com- BLOCK DIAGRAM

pressor and expander circuits. 5 5y
The TK10651 is available in a MFP20 surface mount Gl [l Dol
package.

E aNo

9 | comP REF
7 rurenour

E AR

5] compour

ORDERING INFORMATION
TK10651 0 0 OO0

Tape/Reel Code

Temp. Range

Package Code COMPMUTE [ 11

PACKAGE CODE TEMP. RANGE TAPE/REEL CODE
M: Surface Mount C: -20to +70°C BX: Bulk/Bag

TX: Paper Tape

TR: Tape Right

TL: Tape Left

MG: Magazine

TOKO, Inc. 1-27



TK10651

ABSOLUTE MAXIMUM RATINGS

INPUt VOIRAGE Vo opaX «eereerererrememesmmsesessssessssesennens 10V Input Frequency ... 100 kHz
Power Dissipation (Note 1) .....ccccovreiencricncane 410 mW  Storage Temperature Range....... ...-55t0 +150 °C
Junction Temperature ...........cccocovcevviciccnccnninnnen. 150°C  Operating Temperature Range .................. -20to +70 °C
Operating Voltage ......c..ccocerveveriercciininnnene, 24t07.0V  Lead Soldering Temp. (10S€C.) ..ceccvvverivrcnnnnene 300 °C
ELECTRICAL CHARACTERISTICS
Test conditions: Vo =3.0 V, f = 1.0 kHz, R = 10 kQ, T, =25 °C, unless otherwise specified.
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
lcc Supply Current No signal 4.00 6.50 mA
Voy Threshold Voltage 11,12, 13 Pin 1.15 1.30 1.45 \%
Compressor
Zine Input Impedance 90 120 kQ
Vine Input Standard Level Vg =300 mV(rms), 8 12.5 17 mV(rms)
V|n = 0 dB (Note 2)
AGiy Gain Error 1 V|n = -20 dB (Note 2) -0.5 0 +0.5 dB
AGgp Gain Error 2 V|y = -40 dB (Note 2) -1.0 0 +1.0 dB
AGre Through On/Off Difference Viy = 0dB, 12 Pin GND, -1.5 0 +1.5 dB
(Note 2)
THD Total Harmonic Distortion Viy=0dB 0.5 1.0 %
Vnoe Output Noise Voltage Rg = 620 Q (Note 2) 3.0 5.5 mV(rms)
Arc Mute Attenuation V|y=0dB, 11 Pin GND, 60 80 dB
(Note 2)
ViivE Limiting Voltage 1.15 1.35 1.50 Vp-p
Vapata Voltage Gain for DATA V4 Pin = 300 mV(rms) -0.5 0 +0.5 dB
Terminal
VDyax Maximum Output Voltage THD = 10% Point 800 900 mV(rms)
for DATA Terminal
Crssg Crosstalk Exp V|y = 30 mV(rms), -35 -30 dB
Rg = 600 Q (Note 2)
Note 1: Power dissipation must be derated at the rate of 3.3 mW/°C for operation at 25 °C and above.
Note 2: Evaluated by CCITT standard P.53 noise filter.
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ELECTRICAL CHARACTERISTICS (CONT.)
Test conditions: Vo =3.0 V, f= 1.0 kHz, R = 10 kQ, T, = 25 °C, unless otherwise specified.

SYMBOL 7 ﬁAHAMETER ' TEST CON[?_ITIONS L-MIN ’ TYP E MA)E'J_I:I":HTS ‘
Buffer Amplifier
Ves | Voltage Gain Vi = 300 mV(rms) 05 | o0 | +05 | dB
AFt | Frequency Characteristios 1 | Vi =300 mV(rms),  f=3kHZ -3 | | dB
AF2 7 Frequency Characteristics 2 VIN ;-300 mV(rms), B -60 dB
f=30kHz
""FHDB Tc;ial Harmonic Distortior; Vin= 300"rnr\/(rms) - 0.02 0.1 %
VByax Maximum Output Voltage THD = 10% Point 550 700 Mm\7/(7m—5)
Expander
VoE Output Standard Level Viy = 30 mV(rms), =0 dB_—r 110 130 160 mV(rms)
(Note 2)
AGe, Gain Error 1 Vy=-10dB(Note2) | 05 | 0 | +05 | dB
>AGE2 Gain Error 2 Vin = -20 dB (Note 2) -1.0 0 +1.0 dB
AGg4 Gain Error 3 V|y = -30 dB (Note 2) -1.5 0 +2.0 dB
'AGTE Through On/Off Difference V|y=04dB, 12 Pin GND, -2.5 -1.0 +0.5 daB
(Note 2)
;THDE Total Harmonic Distortion Viy=0dB 0.5 1.5 %
VNoE - WL?Output Noise Voltage Rg = 620 Q, (Note 2) 10 30 uV(rms)
Arre Mute Attenuation Viy = 0dB, 13 Pin GND, 60 80 dB
(Note 2)
VEpax Maximum Output Voltage THD = 10% Point 700 800 mV(mT)
>VG, Voltage Gain for Viy=0dB ) 14.5 15.5 16.5 dB
Input Amp.
Voumi Maximum Output Voltage THD = 10% 450 500 mV(rms) !
Crssg Crosstak | 10@/;,?{/@? e —? -60 dB

Note 2: Evaluated by CCITT standard P.53 noise filter.
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FILTER i I -/
it 20
. f‘ok 18000 ouze Voo
1 = P
FILTER OB 10k 10k "‘%—I‘E " l I EXPAND
N 620: 100k, 6800p 1.0p 10k o
1 :_[ Iwoop =
Y |——{_ 3
wmguﬁ‘rEss wk% 1.0u = EXP E_l 22
£ 100d] |_| I lJ2.2
DATA m . 1L DATA
N g0 = o1y u |3«':'k55‘00k ii‘k_= 1 ;;p%é)k our
= + TT =
T |
. o] "1
T I,
= = 0.0a7y = EXPAND
| w IN
I - =100k
=
. } 47
o.nuI I L

MUTE E

[Kelcilofuy S

THROUGH

.

MUTE C

i
I

TK10651TC ==

SWITCHPIN | HIGH (OPENOR Vo) | LOW (GND) Switch pins priority order:
High > pins 11 and 13 > pin 12 > low.
Pin 11 Comp Mute OFF Comp Mute ON
Pin 12 Compandor Through
Pin 13 Exp Mute OFF Exp Mute ON

APPLICATION INFORMATION
COMPRESSOR

By placing the data input pin following the compressor
circuit, a data signal can be transmitted without being
compressed. Audio from the microphone can be connected
directly to the IC, because it passes through the built-in
microphone amplifier (the gain is adjustable). Since there
is a built-in limiter to prevent overmodulation, it is not
necessary to add an external Instantaneous Deviation
Control (IDC) circuit; furthermore, a Low Pass Filter (LPF)
up to the third order can be constructed using the buffer
amplifier.

When a data signal is being transmitted, the unneeded
audio can be cut by engaging the mute switch.

EXPANDER

A wide range of applications is possible because all of the
input amplifier pins are accessible. A LPF of up to the third
order can be constructed at the input, and with an external
resistor, it can be used as an amplifier. If the data out pin
is used for the output, adata signal can be extracted without
passing through the expander. During data transmission,
the audio signal system can be inhibited by using the mute
switch.
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APPLICATION INFORMATION (CONT.)

COMPRESSOR MICROPHONE AMPLIFIER

The input pin connects to the reference voltage through a
100 kQ bias resistor, therefore external bias is not neces-
sary. The microphone ampilifier gain can be adjusted by
connecting an external resistor to NF pin 7. The gain is
highest when no resistor is added, and the standard input
levelis 3 mV. When an external resistor of 9.1 kQ is added,
the standard inputlevel is about a 10 mV; when the external
resistor value is 68 kQ, the standard input level is 30 mV.
The input can accommodate a variety of microphones by
adjusting the gain to match the microphone's output volt-
age.

The user should set the gain and input level so that the
output level at pin 3 is normally 300 mV (standard level).

RECTIFIER

The rectifier's smoothing capacitor pins (6 & 18), determine
the smoothing characteristics and the time constants of the
compressor and the expander. The time constant is deter-
mined by the external capacitor value and the internal 10
kQ resistance.

100k
—MW— Veer

~1omv o——||——,Z .

L 51k
COMPNF | 33k =
9.1k I:
7
l TK10651 FIG 01
100k
—W—— Vier
COMP IN
~3mV O—"—E +
| 51k
COMPNF | 3.3k =
7
L L]
l TK10651 FIG 02

COMPRESSOR SUMMING AMPLIFIER

RECTIFIER

10k =

Yy

TO GAINCELL

l”——l

— TK10651FIG03

The compressor summing amplifier (SUM AMP) must have
unity DC gain and the AC open loop gain is high. Since the
feedback resistors are internal to the device, only one
external capacitor is needed between pin 5 and GND. The
cutoff frequency is determined by the external capacitor
and the internal resistors.

&

I
C-DCFB rﬂ

30k 30k
M M
Wy Wy

—>

TK 10651 FIG 04

COMPRESSOR DATA INPUT

An inverting amplifier is used at the DATA input. The
internal input resistors are 100 k2, and the DC bias (Vggg)
isabout 1.5 V. The maximum load at the output pinis 10 kQ.

100k
A,
Y
100k COMP OUT
FROM COMP —>—A{\—¢— + E]
‘V‘VAV
100k
TO VRer

DATAIN | 4

TK 10651 FIG 05
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APPLICATION INFORMATION (CONT.)

BUFFER AMPLIFIER

Up to athird order LPF (for example, a splatter filter) can be
constructed using this amplifier. The maximum load at the
output pin is 10 kQ. The non-inverting input of the amplifier
is notbiasedinternally, therefore an external bias is needed
whenever this pin is not direct-coupled from the output pin
(pin 3).

== 18000p

FILTER

FILTER
1 out
IN
10k 10k 10k
I Ea
100k Iesoop 1ooopI

TOVer

TK 10651 FIG 06

EXPANDER INPUT AMPLIFIER

10k 10k | 10

1
00k IGSOO P IOOO P

TOVegr

TK 10651 FIG 07

The non-inverting and inverting input pins as well as the
output pins are available, and can be used as a buffer amp
or filter amp. A data signal can be obtained from the output
pin, without passing through the expander. The input level
and amplifier gain should be set to provide 180 mV(rms)
standard level at the data output pin (pin 17). The expander
input amplifier is not DC biased internally, therefore a bias
voltage from the expander's Vgee pin (pin 14) should be
used. The maximum allowable load at the output pinis 10
kQ.

EXPANDER INPUT AMPLIFIER (CONT.)

EXP
out

TK 10651 FIG 08

REFERENCE VOLTAGE SOURCE
(PINS 9 AND 14)

Pin 9 is the reference voltage pin for the compressor and
pin 14 is the reference voltage pin for the expander. The
reference voltages are obtained from an internal band gap
reference and used as the bias source for each section.

SWITCH CIRCUIT (PINS 11 TO 13)

The compressor's and expander's mute pins and the
through pin (noise reduction is off) are pulled up by internal
current sources, therefore they do not need an external pull
up. Concerning the switching logic, refer to the table in the
Test Circuit section.

11,12,13

TK 10651 FIG 09
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TYPICAL PERFORMANCE CHARACTERISTICS

DC CHARACTERISTICS
REFERENCE VOLTAGE vs. SUPPLY SUPPLY CURRENT vs. SUPPLY
VOLTAGE VOLTAGE
15 T T
6 NO SIGNALS
148
= 5
[ o _
= 146 =
e E
& 8
> 144 =
3
1.42
2
14
2 3 4 5 6 7 8 2 3 4 5 6 7 8
Ve (V) o Vee (V) 02
REFERENCE VOLTAGE vs. AMBIENT SUPPLY CURRENT vs. AMBIENT
TEMPERATURE TEMPERATURE
15 T 11 | DR
Vee =30V 6 Vg = 3.0V
148 NO SIGNAL ]
5
— 1 < -
< “r N E JIT
w (&3 —
o ™~
> 144 © ~ s
3
1.42
2
40 20 0 20 40 60 80 100 40 -20 0 20 40 60 80 100
Ta(°C) &) Ta(°C) 04
EXPANDER AC CHARACTERISTICS
OUTPUT REFERENCE VOLTAGE vs. OUTPUT VOLTAGE vs. EXPANDER
EXPANDER SUPPLY VOLTAGE INPUT VOLTAGE
L | | Ya
2 Fiy = 1.0 kHz 40 |- Vgp =30V
> 100 mHme)-20 1= Fyy = 1.0 kHz REFERENCE
1 -30 LEVEL —
— - o -40
g < 50
w 0 >
2 A S -60
. -70
i -80
-90
2 -100 .//
110
2 3 4 5 6 7 8 80 70 60 -50 -40 -30 20 -10
VCC (V) 05 VIN (dB) 30 mV(rms) 06
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EXPANDER AC CHARACTERISTICS (CONT.)

COMPRESSOR AC CHARACTERISTICS

VoE (dB)

Vinc (dB)

VIN ¢ (dB)

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

OUTPUT REFERENCE VOLTAGE vs.
EXPANDER AMBIENT TEMPERATURE

L
2 Vg =30V 4
Fin = 1.0 kHz
1
.
NN
0 N
I~
-1
-2
-40 20 0 20 40 60 80 100
TA(°C) o

INPUT REFERENCE VOLTAGE vs.
COMPRESSOR SUPPLY VOLTAGE

Fin = 1.0 kHz]

-1

-2

-2

Vee (V) 09

INPUT REFERENCE VOLTAGE vs.
COMPRESSOR AMBIENT TEMPERATURE
L
Vog=3.0V 4

FiN = 1.0 kHz

-40

TA(°C)

20 0 20 40 60 80 100

1"

0

300 mv(rms) -10

Voyr (dB)

-60

-1

2

THD (%)

DISTORTION vs. EXPANDER
INPUT VOLTAGE
pr—pe—

e =:
FVeg =30V 1
sk Fy=10kHz 1
|
2
BN y
N ya
5 NC 4
2 F—""rerenence ——
LEVEL

50 -45  -40 35 30 25 20
Vin (dB) 08

OUTPUT VOLTAGE vs. COMPRESSOR

INPUT VOLTAGE
L
| Voc =30V | | rerenence o
Fi = 1.0 kHz s
pd

30 -120-110-100 -90 -80 -70 -60 -50 -40 -30 -20
10 mV(rms)
Vi (dB) 10

DISTORTION vs.COMPRESSOR INPUT
VOLTAGE

[ Fiy=1.0kHz

N /

/

REFERENCE LEVEL
I . |

A
<70 -65 -60 -55 50 -45 -40 -35 -30

Vi (dB) ”
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TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

THIRD ORDER LPF CHARACTERISTICS

OUTPUT VOLTAGE vs. THIRD ORDER
LPF INPUT FREQUENCY

-20
-30

Vour (dB)

40
-50

-60

-70

a2 0.5 1 2 5 10 20 50 10C
Fin (kHz) 13

USING THE COMPANDOR TO IMPROVE S/N

This section provides an example of using the compandor
to improve S/N in a narrow band FM communication
system. In the test configuration below, the compressor
modulation level was measured as a function of the input
voltage to demonstrate the improvement resulting from the
use of compressor. An audio signal is connected into the
compressor and the output is measured with the modula-
tion meter connected to the external modulation input of the
FM signal generator. The compressor's reference input
level was set to produce +3.0 kHz frequency deviation. As
shown in the graph on the right, the peak deviation remains
the same when the compressor is used, but a wider input
range is obtained. The built-in characteristics of the IDC
limit the maximum frequency deviation to 4.5 kHz.

TEST CONFIGURATION

TK10651 FMIFIC TK10651
coMP > FMsG > Tk10487 EXP

Vour (dBY)

-70 /1

OUTPUT VOLTAGE VS. THIRD ORDER

LPF INPUT FREQUENCY

LU

0 [ Vee=3.0V
—FiN = 1.0 kHz

-90 -80 -70 -60

-50 -40 -30 -20 -10 O
Vi (dBV)

MODULATION LEVEL vs.

COMPRESSOR INPUT
LI

Voo =3.0V
FMOD =1.0 kHZj

14

/

CEE THROUGH]
T BNy
12 5 1 2 5 10 20 50
V) (mvrms)

10¢
15

TOKO, Inc.
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TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)
USING THE COMPANDOR TO IMPROVE S/N (CONT.)

The improvement resulting from the expander is expressed
by measuring the overall characteristics of the FM IF
System (TK10487M). The signal generator was switched
to internal modulation and the output is defined as 0 dB
when the RF input = 80 dBp. As the graph below indicates,
the noise is reduced when the expander is used, and good
S/N ratio is maintained even when the RF signal input is
weak.

OUTPUT VOLTAGE RATIO vs.
COMPANDOR RF INPUT
o1 T
| l T | ]
oy £3 SIGNALY Vg =30V
-20 FOSC =10.245 MHz
@ 30 \ DEV =+ 3.0 kHz
= kH
'5 0 FMOD =1.0 kHz
3 \ FILTER : CCITT P.53
-50 IF IC : TK10487M
-60
et L4 L] SOLID LINE: COMPRESSOR
70 NOISET] DASHED LINE: THROUGH
1
80 11

=20 -10 0 10 20 30 40 50 60 70 80 90 100
16
V"\l (dBu)

Finally, the overall characteristics are measured using both
the compressor and the expander. The outputis measured
when the compressor's input is at —40 dBpV and the
frequency deviation is £3.0 kHz.

The graph below shows the characteristics when the RF
input is strong (RF IN = 80 dBp). The dynamic range is
increased by more than 12 dB when the compandor is
used.
OUTPUT VOLTAGE RATIO vs.
COMPANDOR RF INPUT
10 _: M-

| Vgg =30V
Fosc = 10-245 MHz

Fuop = 10 kHz
FILTER : CCITT P.53

IFIC :TK10487M
NO PREEMPHASIS
7 OR DE-EMPHASIS

Vour (dB)

SOLID LINE: COMPRESSOR
= DASHED LINE: THROUGH

-120-110-100-90 -80 -70 -60 -50 -40 -30 -20 -10
vy (dBVY) ”

The following graph shows the characteristics when the RF
input is weak (RF IN = 30 dBy). There is a great difference
when the compandor is used with a weak RF input. When
the through function is used (noise reduction off), the output
is lost in noise as the compressor input drops below —80
dBV; but when the compandor function is used, it remains
level below —100 dBV. With a weak RF input, dynamic
range is extended by 30 dB.

OUTPUT VOLTAGE RATIO (FOR WEAK

INPUT SIGNAL) vs. COMPANDOR INPUT
10 ARy
’ / F VCEZSQ‘fsvmm
4 os¢ =10
I ¥ Fyiop = 10 kHz

FILTER : CCITT P.53
IFIC :TK10487M

4 NO PREEMPHASIS

OR DE-EMPHASIS

Vour (dB)

SOLID LINE: COMPRESSOR
DASHED LINE: THROUGH

0 -120-110-100-90 -80 -70 -60 -50 -40 -30 -20 -10
Vi (dBY) 18

The effects of the compandor within a narrow band FM
communications system was demonstrated while a coaxial
cable was used in place of transmission through free
space. The signal source was an FM signal generator
although there are some differences when actual
transmision is through free space. However, the test con-
figuration used in this experiment s useful in understanding
the effects of the compandor.
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TK10652

COMPANDOR/DUAL OPAMP/VOLTAGE REGULATOR

FEATURES

B Low Supply Current

B Low Voltage Operation (2.7 V)

B Complete Compressor/Expander

B Built-In Mute and Analog Switch
Through Function (Noise Reduction Off)

n
B Two Uncommitted Opamps
B Compress/Expand Slope Externally Adjustable

DESCRIPTION

The TK10652 is a complete noise reduction system for
communications systems. It includes a voltage regulator
and two operational amplifiers for use as buffers or filters.
An internal switch operates under TLL or CMOS logic
controlto enable or disable the compress/expand or through
functions. The circuit is ideal for battery operated devices
such as cordless and cellular telephones, handy talkies
and other communications equipment where noise reduc-

tion is required.

The TK10652 is available in MFP20 surface mount pack-

ages.

ORDERING INFORMATION
TK10652 0 0 OO

Tape/Reel Code

Temp. Range

Package Code
PACKAGE CODE TEMP. RANGE TAPE/REEL CODE )
M: Surface Mount C: -35t0+85°C BX: Bulk/Bag

TX: Paper Tape
TR: Tape Right
TL: Tape Left
MG: Magazine

APPLICATIONS

B Portable Instrumentation

W Cordless Telephone

MW Amateur Radio Transceivers

B Interphones

M Cellular Radio Phones

M Radio Communication (MCA, Mobile Telephone)

TK10652M
\
+INT E E Voo
SN (Z E ourz
ouTt E 1__5] -IN2
e 4] [17] w2
exprecT [ | [16] cowpour
EXPOUT E E COCF
wree 7] [14]  cowprect
THROUGH E 13]  compin
wree 9] 12]  oReF
oo [10f E STANDBY
i BLOCK DIAGRAM
ANt N our ane e oure
[1s]
EXPANDER
EXPIN E_|>J s” “ .- MUTE _?_lExPouT
10k THRousHSw z] MUTE E
i
— 066 |57 oo
ooor i3] CowREsson (S wree
compIn E—D e : @E comP ouT
67 ¥ SerouGH sw
= T
RECTIFIER ReauLAToR E VCC
] K X BB
?ﬂgg GND STBY Veer
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ABSOLUTE MAXIMUM RATINGS

INPUL VORAGE Vg apax «ereeeeesrereermeresesesssnssisssenisninnens 12V

Storage Temperature Range

-55 to +150 °C

Power Dissipation (Note 1) . 410 mW Operating Temperature Range ...-35t0 +85 °C

Operating Voltage ............... .2.7t09.0V  Lead Soldering Temp. (10 S€C.) ..eeovveerircrennnne 300 °C

Junction Temperature ........ccccceeeeeecenievnceneeeeeeene 150 °C

ELECTRICAL CHARACTERISTICS

Test conditions: Voo = 5.0 V, Ty = 25 °C, unless otherwise specified.
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
lec Supply Current No signal 4.5 6.5 mA
lccs Standby Supply Current 11 Pin GND 60 80 nA
Expander
VoE Standard Output Voltage Viy = -23 dBV -24.0 -22.5 -21.0 dBV
AGg4 Gain Error 1 Viy =-13dBV -0.5 0 +0.5 dB
AGg, Gain Error 2 V,,I:—33 dBv -0.5 0 +0.5 dB
AGg3 Gain Error 3 Viy = -43 dBV -0.5 0 +0.5 dB
AGg, Gain Error 4 Viy =-53 dBV -1.0 0 +1.0 dB
THDg Total Harmonic Distortion V|y=-23dBV 0.2 0.5 %
VNoe Output Noise Voltage Rg =600 Q, Non input, -100 g dBv

(Note 2)
A Attenuation Vin =-23 dBV, 7 Pin GND 62 70 dB
Crssg Crosstalk Comp V) =-23 dBV 70 75 dB
AGTE Through On/Off Difference V|\ =-23 dBV, 8 Pin GND -2.5 -1.0 +0.5 dB
ZiNe Input Impedance 90 125 kQ
Compressor
Voc Standard Output Voltage Viy = -23 dBV -25.5 -24 -22.5 dBv
AGgy Gain Error 1 Viy =-3dBV -0.5 0 +0.5 dB—
AGgp Gain Error 2 Viy=-43 dBV -0.5 0 +0.5 dB
AGgs Gain Error 3 VN =-63 dBV -0.5 0 +0.5 dB
THD¢ Total Harmonic Distortion V|y =-23 dBV 0.2 0.5 %
VNoc Output Noise Voltage Rg = 600 Q, Non input, -70 -60 dBv
(Note 2)

Note 1: Power dissipation must be derated at the rate of 3.3 mW/°C for operation at T, = 25 °C and above.

Note 2: Evaluated by CCITT standard P.53 noise filter.
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ELECTRICAL CHARACTERISTICS

Test conditions: V= 5.0 V, Ty =25 °C, unless otherwise specified.

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Artc Attenuation V\y = -23 dBV, 9 Pin GND 55 70 dB
Crssg Crosstalk [xp Vi = -23 dBV 30 40 dB
AGq¢ Through ON/OFF Difference | Vy=-23dBV,8PinGND | -2.0 -0.5 +1.0 dB
Zine Input Impedance -90 125 kQ
VTH Threshold Voltage Pin7,8,9, 11 1.10 1.35 1.55 \Y
Amplifier
Vg Gain VN =-30 mV(rms) 19.5 20 20.5 dB
THD, Total Harmonic Distortion V)n = -30 mV(rms) 0.1 1.0 %
Vom Maximum Output Voltage THD = 10% Point 15 1.8 V(rms)
oo ] U TEST CIRCUIT
NO. 12 |L 20 10 uF ;VCC=5v
1pF 10kQ TR = ;
2 | 19} 1=
1uF 100 k2 100k ‘;g°I, o
= :m 3 E— ===
I4700pF 10kQ 1pF
@%T_"—EE 17 —0%
600 Q 1pF
= = COMP OUT
CRECT-‘-_:!'_:?_ a E__“ ' k;% @
EXP OUT = = =
1kQ I
= TE“—‘ 14 CRECT
MUTE E Q T
%E—— LoGIC 13 P
THROUGH_?— _ 0.1 yF 6009%@
- | O - == =
MUTE C ?E E E—-I- 104F
—oF——m g _E_—g
GND = = T STANDBY
NOTE: *—LOADRESISTANCE B Switch Terminal High (OPEN or VCC) Low (GND)
+— TERMINATION RESISTANCE
Pin7 Exp Mute OFF Exp Mute ON
The order of priority of each switch terminal is: Pin 11, Pin 7,
Pin 9, Pin 8. Pin8 Compandor Through
Pin9 Comp Mute OFF Comp Mute ON
Pin 11 Normal Standby
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TYPICAL PERFORMANCE CHARACTERISTICS

COMPRESSOR AC CHARACTERISTICS

COMP. OUTPUT VOLTAGE TOTAL HARMONIC DISTORTION
vs. Vs,
INPUT VOLTAGE INPUT VOLTAGE
T T T 10 T
10 F|N=1.0kHZ VCC=5V 1
R =10 ko )/ 5 R =1k ]
-20 J S _
g -0 Y e
T) VCC =5V // E 0 N
S 7| 05
7
< 7
50 4 Vgg =9V By
60 / .0
%/ -60 -50 -40 -30 -20 -10 0
-70 Vi (dBY) TPC 02

-100 -80 -60 -40 -20 O
Vin (dBV) TPC 01
CROSSTALK vs. FREQUENCY

L
Ao Vog =5V
S
=
T_’_ -30}
=2
O 40
>
o
= 50
o
© -buy|
70| — =5
100 1k 10k
FREQ (Hz) TPC 04
COMP. OUTPUT V OLTA GE
vs.
SUPPLY VOLTAGE
,22 T
Fiy=1.0kHz
Vo =-23dB
o IN B
=>
~
[24]
=
s LD
S 24
>
-25
-26

Veg (V) TPC 03
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TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

EXPANDER AC CHARACTERISTICS

EXPANDER OUTPUT VOLTAGE TOTAL HARMONIC DISTORTION
vs. Vs,
INPUT VOLTAGE INPUT VOLTAGE
U e — 10 e —
.1()[: Fin = 1.0 kHz J Veg=5V
/i
200 R =10k2 YA 5 R - 1ke
1] L
wl— ] A\
= - — Foy = 1.0 kHz =z \
3 IVRY N g 2
= R =10k
g 60 4 Lt Z10 N\
= R Vep =9V —] AY
70 Voo 05 \
-80 —t -
-90 / NOISE LEVEL 02
-100 ' i 0
110 | 60 50 40 30 20 -10 0
70 60 -50 -40 -30 20 -10 0 Yy (0BY) 19606
V,y (dBV) TPC 05
IN
CROSSTALK vs. FREQUENCY
. Veg =5V
_ 1o N comp T IN EXP
S 20
S 30
£ 40 R 1k REG 600 Q
9 _50 = = -
2 60
70
-80
-0
-100
100 1k 10k
INPUT FREQ (H2) o
EXPANDER OUTPUT VOLTAGE
Vs.
SUPPLY VOLTAGE
2 1]
F]N=1.0 kHz
Vi = 23 dBY
2 .
=
g
S 2 =
8.
23 =
-24

Vee (V) PG 07
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OPERATIONAL AMPLIFIER CHARACTERISTICS

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

OPEN LOOP GAIN vs. FREQUENCY

T m T 11T
188 1/2\11% R =10kQ
il [ Veg =5V
80 g Il.\l_l
70
g & On(%\ ] out
s 5 I “Ogp 10kQ
o I G
> 40 Wy
20 I ORI 220 pF 100 kQ =
2 I Q 25 1
10 I “s -
0 il Ll
I LI
10 100 1k 0k
f (Hz) 9
MAXIMUM OUTPUT VOLTAGE vs. MAXIMUM OUTPUT VOLTAGE vs.
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= TOKO

TK10654

COMPANDOR/PRE-AMPLIFIER/BUFFER/VOLTAGE REGULATOR

FEATURES

W Built-In IDC Circuit

B Separate Voice and Data inputs
B Through Function

B Low Voltage Operation (2.4 V)
M Uncommitted Opamp

DESCRIPTION

The TK10654 is a complete noise reduction system for
portable communications systems. ltis specially suited for
cordless telephones and handy talkies. It has a built in
analog switch for through function (noise reduction off) and
an Instantaneous Deviation Control (IDC) circuit for modu-
lation limiting. Separate voice and data inputs are provided.
The data signal path bypasses the expander and compres-
sor. The TK10654 is available in a MFP28 surface mount
package.

ORDERING INFORMATION
TK10654 0 0 OO

Tape/Reel Code

|

APPLICATIONS

B Portable Instrumentation
B Cordless Telephone

B Amateur Radio Transceiver
B Interphones

TK10654

FILTEROUT II E Vee
FILTERIN E a EXPOUT
Comp ouT E El Ne
DATA IN E EE! NC
10CIN E g] EXP RECT
SUMAMP OUT E 3‘3' AP OUT
Cocr E gl Ne
COMP RECT E ‘Z_Tl AP NF
MIO AMP OUT IE @ EXPIN
MIO AMPNF E E} EXP Vg

Temp. Range Ne E E EXP MUTE |
Package Code coMPIN E [17] Terouan
COMPVger [13) 16| ComPMUTE
PACKAGE CODE TEMP. RANGE TAPE/REEL CODE e [ ]
M: Surface Mount C: -20t0 +70°C BX: Bulk/Bag 14 15|
TX: Paper Tape GNo [ :] NG
TR: Tape Right
TL: Tape Left
MG: Magazine
H = &
H 3 [
& fol_l [l [v] [l |
EXPANDER .
PN [20 THROUGH BUFFER
E sw AMP
IV
= VRer
EXPRECTE 2 FILTER IN
COMPRESSOR
COMP\NE °‘J Vagr
M]OAMPNFE ° JT:L‘ B EI comp ouT
M‘OAMPOUTE [[GAIN CELL } wux 100k
coueure e 5 L0k
7] e [e] U] L] 18] ]
 w - P z =z
g : 8 § 3 3 £
g g a g 8
E g H H
° H
B

TOKO, Inc.

1-43



TK10654

ABSOLUTE MAXIMUM RATINGS

INPUL VOIRAGE Vi apAX wosererreremssemssisnressisisssieineiees 10V  Storage Temperature Range...... ....-55t0 +150 °C
Power Dissipation (Note 1) .......cccceoveieneirnncnn. 580 mW  Operating Temperature Range ...... ..-20 to +70 °C
Operating Voltage ................ .24t07.0V  Lead Soldering Temp. (10 S€C.) ..cevevvvvvercriennnne 300 °C
Junction Temperature ..........ccceceevriececcreneeennne 150 °C
ELECTRICAL CHARACTERISTICS
Test conditions: Voo =3.0 V, Ty =25 °C, f = 1.0 kHz, R = 10 k, unless otherwise specified.
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
lcc Supply Current No signal 4.00 6.50 mA
Voy Threshold Voltage 16, 17, 18 Pin 1.15 1.30 1.45 v
Compressor
P |
Vine Standard Input Voltage Vog =300 mV(rms), 8 12.5 17 mV(rms)
V|n = 0 dB (Note 2)
AGg4 Gain Error 1 Vi = -20 dB (Note 2) -0.5 0 +0.5 dB
AGcp Gain Error 2 V|\ = -40 dB (Note 2) -1.0 0 +1.0 dB
AGqg Through On/Off Difference Viy =04dB, 17 Pin GND, -1.5 0 +1.5 dB
(Note 2)
THDg Total Harmonic Distortion Vin=0dB, Fjy=38.0kHz 0.5 1.0 %
Vnoc Output Noise Voltage Rg = 600 Q (Note 2) 3.0 55 mV(rms)
Arre Attenuation Vi = 0dB, 16 Pin GND 60 80 dB
(Note 2)
Vie Limiting Voltage 1.15 1.35 1.50 Vp-p
N
Vep Voltage Gain for DATA V4 Pin = 300 mV(rms) -0.5 0 +0.5 dB
Terminal
Vomp Maximum Output Voltage THD = 10% Point 800 900 mV(rms)
for DATA Terminal
Crssg Crosstalk Exp Vi = 30 mV(rms), -35 -30 dB
Rg = 600 Q (Note 2)
Zoc Output Impedance 6 Pin 20 Q
AN IDC Input Impedance 5 Pin 90 MQ

Note 1: Power dissipation must be derated at the rate of 4.7 mW/°C for operation at T, = 25 °C and above .
Note 2: Evaluated by CCITT standard P.53 noise filter.
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TK10654

ELECTRICAL CHARACTERISTICS (CONT.)
Test conditions: Voo =3.0 V, Ty =25 °C, f = 1.0 kHz, R_= 10 kQ, unless otherwise specified.

SYMBOL PARAMETER Wil‘;l"gé‘.l;EONDITIONS l MIN ‘ TYP ‘ MAX {UNITS
mp U A - - A o
Ves | Voltage Gain |vg=300mvems) | 05 | o0 | +05 | a8
AF1 Frequency Characteristics 1 | V) = 300 mV(rms), f=3kHz -3 dB
AF2 Frequency Characteristics 2 | V) = 300 ;17V(rr;1$) -60 ;dBi
f=30kHz
THDg Total Harmonic Distortion Vi = 300 mV(rms) 0.02 . 01 1 ”‘V;W—
Vous Maximum Output Voltage THD = 10% Point 550 700 A A‘Vmi\rl(rms)
Expander
Voe Standard Output Voltage Viy =30 mV(rms), =0 dB 110 130 160 mV(rms)
(Note 2)
AGgy 7 Gain Error 1 Vy =-10 dB (Note 2) -0.5 0 +0.5 dB
AGg, Gain Error 2 V) = -20 dB (Note 2) -1.0 0 +1.0 dB
ZGE?, Gain Error 3 Vy = -30 dB (Note 2) -1.5 0 +2.0 dB
AGyg Through On/Off Difference Viy=04dB, 17 Pin GND -25 -1.0 +0.5 dB
(Note 2)
THDg “ Total Harmonic Distortion Viy=0dB, Fy=3.0kHz 0.5 1.5 %
Vnoe Output Noise Voltage Rg = 600 Q (Note 2) 10 30 uv(rms)
Are Attenuation Vny =0dB, 18 Pin GND 60 80 dB i
(Note 2)
Voue | Maximum Output Voltage | THD = 10% Point 700 | 800 mV{rms)
Vai Voltage Gain for Viy=0dB 145 15.5 16.5 dB
Input Amp.
Vomi Maximum Output Voltage THD = 10% 450 500 mV(rms)
Crssg Crosstalk Comp Viy = VN -70 -60 dB
Rg = 600 Q (Note 2)

Note 2: Evaluated by CCITT standard P.53 noise filter.
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TK10654

TEST CIRCUIT
Vee
g
LPFOUT 10u
28 I—ﬁ
OOOP = EXP
1 ouT
a 1k —O
LPFIN 0.1u _1_—1 + 10k
6800 P 1000 P
comp OUTO———F—"L——[ MUTE E’—N,C\ =
1ok
DATAINO T 01” [ F 25 —N.C
Cho ER
100k 224
NN R : 1 P
SR L] oo NPT I L,
£3= 600 \O{ — | ouTt
o w 6 23
;g g%{MEASUHEO—F@—O ! ;ﬂ.Zu —10k
E 8§ SIGNAL IN F_E 2 NC. = 51k N
L 600 = comP [+
r'ﬂ'—E o |l
= 2.2y —-' 10k 1y = EXP
0.047 p IN
9 B | O
E )
047 51k - =100k 600
474
1l I S VREF 19 |
= T2k | +4.7u ——_l-—
N.C. —E EI——O/O—_I
EXP.MUTE ==
o 1 [] LOGIC zl__o/
comMPIN L VeVOV o 0. 047% kl——l THROUGH 17
Q 7: COMP. MUTE L
—— e
TK 10654MT TC
SWITCH TERMINAL HIGH (OPEN OR V() LOW (GND)
Pin 16 Comp Mute OFF Comp Mute ON
Pin 17 Compandor Through
Pin 18 Exp Mute OFF Exp Mute ON

The order of priority of each switch terminal is: Pin 16, Pin 17, Pin 18.
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= TOKO TK10655

COMPANDOR/PRE-AMPLIFIER/BUFFER/VOLTAGE REGULATOR

FEATURES APPLICATIONS

B Low Supply Current B Portable Instrumentation
W Built-In IDC B Cordless Telephone

B Internal Voltage Regulator B Amateur Radio Transceiver
B Internal Analog Switch W Interphones

B TTL or CMOS Mode Control Compatible
B Data and Voice Inputs and Outputs

DESCRIPTION
TK10655
The TK10655is a complete noise reduction system. Abuilt U
fALTEROUT [1] 20} Voo
in Instantaneous Deviation Control (IDC) circuit controls
FALTERIN [2] [19] expour
overmodulation and splatter in transmitters. The device is
compout [3] [1g] exprecT
designed for low current consumption and is ideal for
DATAIN |4 17) DATAOUT
portable communications systems where noise reduction £ e
and modulation control is required. A voltage regulator and % c-ock [5] e expne
an uncommitted operational amplifier is provided for buffer cowerecr [¢] [l e
or filter applications. cowew [7] el exe ner
compin [] [13] ExpmuTE
The TK10655 is available in a MFP20 surface mount couprer [5] [12] THROUGH
package. ano [i0] [11] compmute
BLOCK DIAGRAM

ORDERING INFORMATION
TK10655 0 0 OO

fi0] ono

[s] comeRer

Tape/Reel Code

Temp. Range [7] FiLTEROUT

Package Code

[2] FLrerin

PACKAGE CODE TEMP. RANGE TAPE/REEL CODE
M: Surface Mount C: -20t0 +70°C BX: Bulk/Bag
TX: Paper Tape
TR: Tape Right
TL: Tape Left covpmute [}
MG: Magazine

3] compour
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TK10655

ABSOLUTE MAXIMUM RATINGS

Input Voltage Voepmax

Power Dissipation (Note 1) ...
Junction Temperature.............

Storage Temperature Range....................

ELECTRICAL CHARACTERISTICS

Test conditions: Voo = 3.0V, f= 1.0 kHz, R = 10 kQ, T, = 25 °C, unless otherwise specified.

Operating Temperature Range .................. -20 to +70 °C
Operating Voltage Range.......... ..24t1070V
Maximum Input Frequency ............cccccvveciennnns 100 kHz
Lead Soldering Temp. (10 S€C.) ..evvvrveeivuerrcnieenes 300 °C

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS

lec Supply Current No signal 4.00 6.50 mA

Viu Threshold Voltage 11,12, 13 Pin 1.15 1.30 1.45 \"

Compressor

ZinG Input Impedance 90 120 kQ

Vine Input Reference Voltage Ve = 300 mV(rms), 8 12.5 17 mV(rms)
Vin = 0 dB (Note 2)

AGg4 Gain Error 1 V|n = -20 dB (Note 2) -0.5 0 +0.5 dB

AGgp Gain Error 2 V|y = -40 dB (Note 2) -1.0 0 +1.0 daB

AGqg Through On/Off Difference V|y =0dB, 12 Pin GND, -1.5 0 +1.5 dB
(Note 2)

THD¢ Total Harmonic Distortion Viy=0dB 0.5 1.0 %

Vnoc Output Noise Voltage Rg = 620 Q, (Note 2) 3.0 55 mV(rms)

Arrc Mute Attenuation V|y=0dB, 11 Pin GND, 60 80 dB
(Note 2)

Vi Limiting Voltage 1.15 1.35 1.50 Vp-p

Vep Voltage Gain for DATA V4 Pin = 300 mV(rms) -0.5 0 +0.5 dB

Terminal
Vomp Maximum Output Voltage THD = 10% Point 800 900 mV(rms)
for DATA Terminal

Crssg Crosstalk Exp V;y = 30 mV(rms), -35 -30 dB

Rg = 620 Q (Note 2)

Note 1: Power dissipation must be derated at the rate of 3.3 mW/°C for operation at T, = 25 °C and above.

Note 2: Measured by using the filter for noise evaluation based on CCITT Recommendation, P. 53.
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TK10655

ELECTRICAL CHARACTERISTICS (CONT.)
Test conditions: Vo =3.0 V, f = 1.0 kHz, R = 10 kQ, T5 = 25 °C, unless otherwise specified.

SYMBOL ”:i}ARAMETEﬁ ) o { TESTEV;VNDITIONS ; ”MIN ' TYP ] MAX ’ UNITS A
Buffer Amplifier
Vas i:‘\’/jmer\ge Gain Vi = 300 mV(rms) -0.5 0 +0.5 | 7“’7 d—BA'
AF1 Frequency Characteristics 1 | V= 300 mV(rms), f=3 kHz -3 dB
AF2 Frequency Characteristics 2 | V= 300 mV(rms), -60 i d;—
L f =30 kHz L ) ]
THDg Total Harmonic Distortion VN = 300 mV(rms) 0.02 0.1 %
Voms Maximum Output Voltage THD = 10% Point 550 700 mV(rms)
Expander - T
Voe Output Reference Voltage Viy =30 mV(rms), = 0 dB 110 130 160 mV(rms)
(Note 2)
AGE4 Gain Error 1 Vi =-10dB (Note 2) -0.5 0 +0.5 dB
AGE, Gain Error 2 V|y = -20 dB (Note 2) -1.0 0 +§)7‘h—- daB
AGgg o Gain Error 3 VN =-30 dB (Note 2) -1.5 0 +§E# dB
AGq Through On/Off Difference V|y =0dB, 12 Pin GND, 2.5 -1.0 +0.5 dB
(Note 2)
THDg Total Harmonic Distortion Viy=0dB 0.5 1.5 %
VNoE Output Noise Voltage Rg = 626 Q (Note 2) N 10 30 uV(rms)
Are Mute Attenuation Viny=04dB, 13 Pin GND, 60 80 dB
(Note 2)
Vome Maximum Output Voltage THD = 10% Point 700 800 mV(rms)
Vg Voltage Gain for V|iy=0dB 145 ‘75?“ 16.5 dB
Input Amp.
Vomi Maximum Output Voltage THD = 10% 450 500 mV(rms)
Crssg Crosstalk Comp Vi = Ve | -70 éO 1 dB*
Rg = 620 Q (Note 2) !

Note 2: Measured by using the filter for noise evaluation based on CCITT Recommendation, P. 53.

TOKO, Inc.
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TK10655

TEST CIRCUIT
1.0p u
FLTEROUT O——1—F ] E—:L—_L
10k l 10 =V,
% 18000 p ‘T I
FILTERIN 1.00 1ok = 1ok | 10k ==
O—gl—w E_" ? O EXPOUT
600: 6800 p 1000 p 1.0u= 10k
L 35100kI l L
- 1.0p
CoMPouT O —I{5] _E_:I—M
10k EXP 2.2
i 100k= T I .
1.0p 2.2u DATA OUT
oATAIN - O——— 4 — 7] +—o0
eoo% 100k _L %mk
L =100k 51k= 50p L
_*___"_ T 10k

22n

0.047 u

[15] Jl+—o0 expin
%soo

L7
>
o]

L1oF
22 J
* 51k =100k L
12.4k .+
it o M
047w I””
00471 T <l0uA
coMPIN O —i 8 13
600% 100k = MUTE E

L
=
=
>

LOGIC} 12
4.7u

3
o]
5
I

||HI-—<

1
o
]

[

2

||I——O
s
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= TOKO

TK10658

COMPANDOR/FILTER/VOLTAGE REGULATOR

FEATURES

B Low Voltage Operation

W Internal Amplifier for Splatter Filter
W Data In/Out Terminals Attached

M Internal IDC Circuit

B Standby Function

DESCRIPTION

APPLICATIONS

B Portable Instrumentation
B Cordless Telephone

B Amateur Radio Transceiver
B Interphones

TK10658
TK10658D/M is a compandor IC for cordless telephones. e e S
The device is designed for low current consumption and
2 19| ExPOUT
has alow power standby mode. The TK10658 is acomplete e ) B
noise reduction system with an Internal Deviation Control ewor (2 el o
(IDC) circuit for limiting splatter and overmodulation. The w14} (7] oo
device also includes a voltage regulator and uncommitted oor [} 6] o
operational amplifier for buffer or filter applications. couerescr [ 1] oo
ﬁ COMP NF E E EXP REF
The TK10658 is available in 20 pin dual in-line (DIP20) and cowe [8] [13] exeuure
MFP20 surface mount packages. cowerer [9] [12] sanosy
GND [1—_0 EI COMP MUTE
BLOCK DIAGRAM
FiLrerouT [ 1 | \/ [20] vee
ORDERING INFORMATION [
[77] oammour
TK10658 O O OO ANy
Tape/Reel Code 53] exe
Temp. Range
40 Codo [[ree ] oorer
" PACKAGE CODE _ TEMP. RANGE TAPE/REEL CODE S
M: Surface Mount C: -20t0 +70°C BX: Bulk/Bag Logic _E S
P: Plastic DIP TX: Paper Tape
TR: Tape Right
TL: Tape Left —E COMP MUTE
MG: Magazine
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TK10658

ABSOLUTE MAXIMUM RATINGS

INput VOHAge Vo opay «rreeersrerrsrsrmsmsesssssinmninisesesnnns Junction Temperature .........c.ccoooveueveiiricenireeennnnns 150 °C
Operating Voltage Range..........cccccccueenene Storage Temperature Range........ -55 to +150 °C
Power Dissipation for D Package (Note 1) Operating Temperature Range ... ..-20 to +70 °C
Power Dissipation for M Package (Note 2) ........ 410 mW  Lead Soldering Temp. (10 S€C.) .evcevvvvverccecene 300 °C
ELECTRICAL CHARACTERISTICS
Test conditions: Voo = 3.0 V, Ty = 25 °C, f = 1.0 kHz, R| = 10 kQ, unless otherwise specified.
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
loc Supply Current No signal 4.00 6.50 mA
Voy Threshold Voltage 11, 12, 13 Pin 1.15 1.30 1.45 \%
lecs Standby Current 12 Pin = GND 20 50 uA
Compressor
Zins Input Impedance 90 120 kQ
ViNs Input Reference Voltage Vo =300 mV(rms), 8 125 17 mV(rms)
V|n = 0 dB (Note 3)
AGiy Gain Error 1 V|n = -20 dB (Note 3) -0.5 0 +0.5 dB
AGg, Gain Error 2 V| = -40 dB (Note 3) -1.0 0 +1.0 dB
THD Total Harmonic Distortion Viy=0dB 0.5 1.0 %
VNoe Output Noise Voltage Rg = 620 Q (Note 3) 3.0 5.5 mV(rms)
Arrc Mute Attenuation V\y =0dB, 11 Pin GND 60 80 dB
(Note 3)
2 Limiting Voltage 1.15 1.35 1.50 Vp-p
Vep Voltage Gain for DATA V4 Pin = 300 mV(rms) -0.5 0 +0.5 dB
Terminal
Vowmp Maximum Output Voltage THD = 10% Point 800 900 mV(rms)
for DATA Terminal
Crssg Crosstalk Exp V)y = 30 mV(rms), -35 -30 dB
Rg = 620 Q (Note 3)

Note 1. Power dissipation must be derated at the rate of 5.76 mW/°C for operation at T, = 25 °C and above.
Note 2: Power dissipation must be derated at the rate of 3.3 mW/°C for operation at T, = 25 °C and above.

Note 3: Measured by using the filter for noise evaluation based on CCITT Recommendation, P. 53.
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TK10658

ELECTRICAL CHARACTERISTICS (CONT.)
Test conditions: Ve = 3.0 V, Ty =25 °C, f = 1.0 kHz, R = 10 kQ, unless otherwise specified.

‘SYM PAR;I\;II;'.TER o | VTEST CONDITIONS [ MIN | TYP ‘ MAX ‘ UNITS l
Buffer Amp. 7 o S -
Vs | Voltage Gain Vyy = 300 mV(rms) 05 0 +05 dB
AFA1 Frequency Characteristics 1 VN = 300 mV(rms), f=3kHz| -8 dB
AF2 Frequency Characteristics 2 V)y = 300 mV(rms), -60 dB
f =30 kHz
THDg Total Harmonic Distortion Vin =300 mV(rms)r - 0.02 0.1 %
Vous Maximum Output Voltage THD = 10% Point 550 700 mV(rms)
Expander
Voe Output Reference Voltage Viy=30mV(rms),=0dB | 110 130 160 mV(rms)
(Note 3)
AGg; Gairnr Error 1 V| = -10 dB (Note 3) -0.5 0 +0.5 i dB
AGg, Gain Error 2 V| = -20 dB (Note 3) -1.0 0 +1.0 dB
AGgg Gain Error 3 V|n = -30 dB (Note 3) -1.5 0 +2.0 dB
THDg Total Harmonic Distortion Viy=0dB 0.5 1.5 %
VNoE Output Noise Voltage Rg = 620 Q (Note 3) 10 30 uV(rms)
Arre Mute Attenuation V|y = 0dB, 13 Pin GND, 60 80 dB
(Note 3)
VoMme Maximum Output Voltage THD = 10% Point 700 800 mV(rms)
Vai Voltage Gain for Viy=0dB 145 15.5 16.5 dB
Input Amp.
Vomi Maximum Output Voltage THD = 10% 450 500 mV(rms)
Crssg Crosstalk Comp V|y = Vines -70 -60 dB
Rg = 620 Q (Note 3)

Note 3: Measured by using the filter for noise evaluation based on CCITT Recommendation, P. 53.

TOKO, Inc.
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TK10658

TEST CIRCUIT

10p
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—113
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TYPICAL PERFORMANCE CHARACTERISTICS

OUTPUT VOLTAGE vs. INPUT VOLTAGE

DISTORTION vs. INPUT VOLTAGE
prmp———

T p— = mz?
0 | Vec=3.0V Vee=3.0V 3
Fin =1.0 kHz 5 Fin =1.0 kHz7}
-20
g £ N
= = AN
] E 1
LS «w 5 N
N
50 N ]
2
60
-
» 70 -65 -60 -55 -50 -45 -40 -35 -30
-130-120-110 -100 -90 -80 -70 -60 -50 -40 -30 -20 V)N (dB) 02
Vi (B) o
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TK10658

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

COMPRESSOR
INPUT REF. VOLTAGE vs. SUPPLY
VOLTAGE
T T 11
2 Fin = 1.0 kHz
1
= =
s A1
3; 0
>
-
-2
2 3 4 5 6 7 8
Vee (V) 03
EXPANDER
0 QUTPUT VOLTAGE us. INPUT VOLTAGE
I B
0= vg =30V
b g =10k 7
| B /l
& 40
< 50
>
>8 -60 /
-70 /
-80
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110
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NOTES
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= TOKO TK10659

COMPANDOR/OP AMP/VOLTAGE REGULATOR

FEATURES APPLICATIONS
B Low Supply Current (3.0 mA) W Portable Communications
B Low Voltage Operation (1.8 V) W Cordless Telephones
M Built-In Voltage Regulator B Amateur Radio Transcievers
B Uncommitted Operational Amplifier W VHF/UHF Handy Talkies
DESCRIPTION
The TK10659 is a complete noise reduction system for
communications systems. It is specially designed for TK10659M
battery operated equipment. The TK10659 contains an

» % compIN [1] [14] Vee
expander, compressor and a voltage regulator. Addition- E 5

COMP RECT |2 13| EXPOUT
ally an uncommitted operational amplifier is provided for ooor [3] B
EXP RECT
use as a buffer or filter. The device requires a minimum comour [7] ] e
number of external parts. The TK10659 is available in 14 aven 5] 9] Veer
pin dual in-line (DIP14) and surface mount (MFP14) pack- avpour [ 5] no
ages. nc [7] 8] N
BLOCK DIAGRAM
EXPANDER 40k E Vegr

10k

L ==
ORDERING INFORMATION _— e

TK10659 [0 OO N Pl )
_L— Tape/Reel Code 1]:{/

T Ve

een[d

6] awpour

Temp. Range GanceEL [

Package Code

PACKAGE CODE TEMP. RANGE TAPE/REEL CODE 12] LT

M: Surface Mount C: -20t0 +70°C BX: Bulk/Bag o Cocr GOMP

D: DIP TX: Paper Tape
TR: Tape Right
TL: Tape Left
MG: Magazine

10k
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TK10659

ABSOLUTE MAXIMUM RATINGS

INput VOItage Voopax «r-seeereeesmsemresmssncncsannens
Power Dissipation (Note 1) .
Operating Voltage Range ......c..c.cccecvrereencnee. 18t07.0V

ELECTRICAL CHARACTERISTICS

Junction Temperature..............cccceevveieiiniiiennns 150 °C
Storage Temperature Range...... .-551t0 +150 °C
Operating Temperature Range ..... ...-20t0 +70 °C
Lead Soldering Temp. (10 S€C.) .ccocvereriernenennne. 300 °C

Test conditions: Voo = 3.0 V, f = 1.0 kHz, R = 10 kQ, T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
lee Supply Current No signal 3.0 mA
Compressor

Voc Output Reference Voltage V|y=-20dBV=0dB -20 dBv
AGgg Gain Error 0 AV)y=+10dB 0 dB
AGg4 Gain Error 1 AV =-20dB -0.1 dB
AGgy Gain Error 2 AV)y=-40dB 0 dB
THDg Total Harmonic Distortion Viy = -20 dBV 0.3 %
VNoc Output Noise Voltage Rg = 600 Q 1.0 mV(rms)
Vowme Maximum Output Voltage THD =10 % 0.5 V(rms)
Expander

Voe Output Reference Voltage Viy=-20dBV =0dB -19 dBv
AGg, Gain Error 0 AV)y=+5dB -0.2 dB
AGg, Gain Error 1 AVy=-10dB -041 aB
AGg, Gain Error 2 AV|y=-20dB -0.3 dB
THDg Total Harmonic Distortion V|\ =-20 dBV 0.3 %
VnoE Output Noise Voltage Rg =600 Q 15 uVv(rms)
Vome Maximum Output Voltage THD =10 % 1.0 V(rms)
Buffer

Vas Voltage Gain V|ny=-20dBV -0.2 dB
AF1 Frequency Characteristic 1 Fin = 3.0 kHz ™ (Note 2) -3.6 dB
AF2 Frequency Characteristic 2 Fin =30 kHz * (Note 2) -40 dB
THDg Total Harmonic Distortion V)y =-20 dBV 0.02 %
Voums Maximum Output Voltage THD =10 % 1.0 V(rms)

Note 1: Power dissipation must be derated at the rate of 4.8 mW/° C for operation at T, = 25 °C and above.

Note 2: AC characteristics are tested by using a band pass filter of 400 Hz - 30 kHz. Characteristics marked with an
asterisk (*) are tested by using a 400 Hz high pass filter.
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TEST CIRCUIT
Tu
COMP IN = —1] 14 T Ve
600 10p
COMP RECT ﬁ 2 13 + EXP OUT
™ +I 1u =10k
CDCF g———l_?_ h EXP RECT
10u T T 1
1.0p = =
COMPOUT © —|E [=] = EXPIN
10k 4.7 1= 600
1'3“ 39k 20k )
AMP IN [}—l—Wv— 5 10 Vegr
600 3900 p Loy
T =30k T1000 p T
AMPOUT O E 6 o} e
10k 1.0y =
N.C 7] B N.C.
TYPICAL PERFORMANCE CHARACTERISTICS
COMPRESSOR OUTPUT VOLTAGE COMPRESSOR OUTPUT VOLTAGE
vs. vs.
. INPUT VOLTAGE FREQUENCY
‘10 \/II'IIIZOGAV
IN =
10 -20
[
20 Vge=5.0V I 40 dBv
g N < g Say
g i
< A V=20V E “ f FH—
2 40 T _50 80 dBV i
" /| fn=10kHz Vgg =20V TN
Z R =10kQ 60 | R =10k
-60 // FILTER 400 Hz HPF 0 FILTER 80 kHz LPF
70, L 30! kH% LPIF 0.1 03 1.0 30 10
110 90 70 50 30 10 I (k2)
Viy (dBV) o1 02
TOKO, Inc. 1-59




TK10659

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

COMPRESSOR THD & OUTPUT VOLTAGE

EXPANDER OUTPUT VOLTAGE

VS. VS,
INPUT VOLTAGE o INPUT VOLTAGE
[ V=20V 0 | | | -
_ a0 | Veo 30 T 1 V
g [ fiy=10kHz 10 Vg =50V.
g 10 =R =10k — 10 -20
E v /
S 4o f= FILTER400 HeHPF 03 = -30 v
@ U 30kHzLPF - cE ~ Veg=20v) | |
e T ou =2 g Ll
H Cpeer=100F | A 5 1
g 3 g Za AN by S E & 4 ! ! J.
E = ’ G 7 fn=tokz |
=
03 - o0 -80 v RL=10kQ 4]
e S
- -90 FILTER 400 Hz HPF ||
.CR?:T. 2-]“?“ o L =Z | a0k LPE
0.1 1
60 .50 40 3 -20 -0 ¢ om 110 | ‘ | | [
(1 mVrms) (10 mVrms) (100 mVrms) 70 60 50 -40 20 20 -0 0
Vi (BY) o Vi (@BY) N
EXPANDER OUTPUT VOLTAGE EXPANDER THD & OUTPUT VOLTAGE
vs. vs
) FREQUENCY INPUT VOLTAGE
LU e
Vi =-20 dBY] T T
2 h [ -~ 30 | Veg=20V H w0
2 £ T = 1.0 Kz
= | ||
0 -30 6B g w0 FRL=10k2 = 10
I S 40 E FILTER 400 Hz HPF 1 vz
2 2 - C 30 kHz LPF 3 E
-40 4BV —IVout E
R Oldl S N L Lt T s
3 ] CrecT=104F 3
2 -50 ¢BV| Z 10 ARG {THD, 0.1 =
-80 — ER N7 '
Voo =20V 2 03 \ 0.03
a0 § O 5 2
R =10k |- Crecr=224F A
FILTER 80 kHz LPF o N [N om
01 03 10 30 10 -40 -30 -20 10
o () (10 mVrms) (100 mVrms)
iny (K2
Yy (¢BV) 6
05 E
LOW PASS FILTER OUTPUT
us.
FREQUENCY
2 39k
\\
~
g
5 -
o
£
-50
Veg=20V
40 |R =10k
Vin= 100 mV(rms)
-70
01 03 10 3.0 10 30
Py (i)
o7
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TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

SUPPLY CURRENT
VSs.
SUPPLY VOLTAGE

4.0
= 30
Z F
p
= 20 ’
1.0
\
0
0 1.0 20 30 40 50 60 7.0
Vee (V)
08
COMPRESSOR OUTPUT VOLTAGE
vs.
SUPPLY VOLTAGE
-18.0
-19.0
g -20.0 —
2 210
-22.0
0 10 20 30 40 50 6.0 7.0
Vee (V)
10
SUPPLY CURRENT
Vs,
TEMPERATURE
30
L]
< |
~ 25
8
2.0
15

-40 20 0 20 40 60 80
Ta (°C)
12

Vigr (10 PIN) (V)

Voe (dBY)

REFERENCE VOLTAGE
vs.
SUPPLY VOLTAGE
4.0
3.0
2.0
L—
]
1.0
0
0 1.0 20 30 40 50 6.0 70
Ve (V)
09
EXPANDER OUTPUT VOLTAGE
vs.
SUPPLY VOLTAGE
-18.0
-19.0
L
//
-20.0 [
-21.0
-22.0
0 10 20 30 40 50 6.0 7.0
Vee (V)
I
REFERENCE VOLTAGE
vs.
TEMPERATURE
15
14 Ny
N
s ™~
= 13
I~
1.2
11

-40 20 0 20 40 60 80

Ta (°C)

13
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Vo (dBV)

-18

-19

-20

-21

-22

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

COMPRESSOR OUTPUT VOLTAGE

vs.
TEMPERATURE

40 220 0 20 40 60 80

Ta (°0)

14

Ve (dBV)

-20

-21

NOTES

EXPANDER OUTPUT VOLTAGE
Vs.
TEMPERATURE

N

N

40 20 0 20 40 60 80
Ta (°0)
15
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[ﬁ TOKO TK10661

SCRAMBLER IC WITH COMPANDOR

FEATURES APPLICATIONS
B Compandor W Cordless Telephone
H Speech Scrambler/Descrambler B Secure Communications Devices

B Low Voltage Operation (1.8 V)
B IDC for Modulation Control
B Mute Function

TK10661
3
§ 205 253 : %5 :35 =3¢
[z2] [51) [50] [36] [s9] [37] [se] [s8] [aa] &3] [cz] ] [a]
DESCRIPTION comwpc [1] 9] som THROUGH SW
. . X . caeer [2] las] Veer @1
The TK10661 is a complete noise reduction and voice
mowne 3] [57] Vaer
scrambler/descrambler system. The device is designed for wen [} fae] veo
pvee 5] 35] anp
use in cordless telephones and can operate downto 1.8 V. sowm [5] [32) oaram
X i ) sreoun [ 7] |33] powen save sw
Current consumption is typically 10.3 mA at Vg =2.0V. o 5 ) cmcamenn
Scrambling is accomplished by inverting the audio spec- sao 2] fo1] oaraour
exeour [1o] [50] avaLos sw
trum using an externally-generated carrier frequency. The weour [11] [29] exe e
IC has internal analog switches to disable or enable ma oo
EXPIN BFAMP OUT
companding and scrambling functions under CMOS or TTL L] T T T Ta] Coof ool Ter] e ] Ted] \?’ ]
5 £ 5 i 3 : 8§58 3 ¢ H
L - g % ¢ % ¢ 0% ¢ & z ¢ % ¢ %
control. The device includes an Instantaneous Deviation 2 2 H : g = 2
Control (IDC) circuit for modulation control. A mute function
BLOCK DIAGRAM

is also provided. A power save control pin puts the chip in

2] [51] [s0] [s8] (s8] (7] [se] s8] [ [ss] [ae] ) )

a low power standby mode, consuming only 60 pA.

The TK10661 is available in a QPACK-52 surface mounted

package.

ORDERING INFORMATION
TK10661 O O OO

vse

] 5] E] (3] [e] [=] [s] [o] [o] [+] [o] [o] [<]
B 8] ] [e] 2] [8] [8] [&] Te] 8T Te] 8] 8]

3k
Tape/Reel Code DESORAMB ]
Temp. Range
Package Code vo8, >
PACKAGE CODE TEMP. RANGE TAPE/REEL CODE =: B
Q: Surface Mount C: -10to +70°C BX: Bulk/Bag vou =
TX: Paper Tape - - o8
TR: Tape Right = et W
TL: Tape Left
MG: Mianazme [ro] Taof Tar] Tz2] Taof Tze] [25] [a6]
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ABSOLUTE MAXIMUM RATINGS

INput Volage Vopax <+ eweeresrrerereresemesssensssssnsssnmnnninens 8V
Power Dissipation (Note 1) ....
Operating Voltage Range............cccceecenene 1.8t055V

Junction Temperature ..........cccoeeevernmeieeneenenenns 150 °C

Storage Temperature Range
Operating Temperature Range

Maximum Input Frequency

ELECTRICAL CHARACTERISTICS
Test conditions: Vs =2.0 V (36 Pin), Voop = 2.4 V (5 Pin), Ty=25°C, f = 1.0 kHz, Sub = 3.5 kHz, unless otherwise

.-55 to +150 °C
-10to +70 °C
Lead Soldering Temp. (10 S€C.) .ccovvrereerrennennnn. 300 °C

specified.

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS

lce Supply Current 1 36 Pin, 33 Pin = GND 10.3 16.0 mA

locp Supply Current 2 5 Pin, 33 Pin = GND 0.6 3.0 mA

loes Standby Supply Current 1 36 Pin, 33 Pin = Open 1.9 3.0 mA

leces Standby Supply Current 2 5 Pin, 33 Pin = Open 60 150 uA

Compressor 4 Pin = 52 Pin

Vore Output Reference Voltage Vin=50mV, V| =0dB 110 135 165 mV

AG Gain Error 1 V|y=-20dB -1.0 0 +1.0 dB

AGg, Gain Error 2 V|y =-40dB -1.5 0 +1.5 dB

THD¢ Total Harmonic Distortion Viy =50 mV 0.2 1.0 %

Vvoc Output Noise Voltage Rg = 600 Q (Note 2) 0.8 3.0 mV

\ Limiting Voltage Viy =316 mV 0.45 0.55 0.65 Vp-p

BPF 1,2 51 Pin - 48 Pin, 26 - 23 Pin

Vin Maximum Input Voltage THD = 3% 550 630 mV

Varp Voltage Gain Viy =100 mV -2.5 0 +2.5 dB

THDgp Total Harmonic Distortion Viy =100 mV 0.04 1.0 Y%

Scrambler 48 Pin - 47 Pin, 26 - 23 Pin

Vius Maximum Input Voltage THD =5 %, f=2.5kHz 250 350 mV
(Note 3)

Vas Voltage Gain Viy=100mV, f=2.5kHz -2.5 +0.5 -3.5 dB
(Note 3)

AGgr Through On/Off Difference Viy=100mV,f=25kHz | -3.0 0 +3.0 dB
(Note 3)

Note 1: Power dissipation must be derated at the rate of 4.7 mW/°C for operation at T, = 25 °C and above.

Note 2: Measured by using the noise evaluation filter based on P. 53 of CCITT.
Note 3: Extended 3 kHz LPF is used.
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ELECTRICAL CHARACTERISTICS (CONT.)
Test conditions: Ve =2.0 V (36 Pin), Voop = 2.4 V (5 Pin), Ty =25°C, f=1.0 kHz, Sub = 3.5 kHz, unless otherwise

specified.
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
Vasp Data Voltage Gain Viy =100 mV, -3.0 0 +3.0 dB
40 Pin = GND
I B
Leaks Carrier Leak After Offset Adjustment 0.3 1.3 mV
(47 k - 49 k)
LPF (6th Order) 46 Pin - 41 Pin
ViuLrs Maximum Input Voltage THD = 3% 330 400 mV
VaLrs Voltage Gain Viy =100 mV 1.1 3.8 6.5 dB
THD) pg Total Harmonic Distortion Viy =100 mV 0.2 1.0 %
Buffer Amplifier 28 Pin - 27 Pin
Viver Maximum Input Voltage THD = 3% 250 300 mV
Vaer Voltage Gain V|y =100 mV -2.5 0 +2.5 dB
THDgg Total Harmonic Distortion 0.02 1.0 %o
Descrambler
ViNDs Maximum Input Voltage THD = 5%, f=2.5k 300 420 mV
(Note 3)
Vaps Voltage Gain Viy=-100mV, f=25kHz,| -4.8 -1.8 +2.2 dB
(Note 3)
AGyps Through On/Off Difference ViN=-100mV, f=25kHz,| -3.0 0 +3.0 dB
(Note 3)
Leak Carrier Leak After Offset Adjustment, 0.2 1.3 mV
(47 k - 49 k) ]
Schmitt 28 Pin - 31 Pin
VinsT Input Sensitivity Duty = 50 + 5% 40 100 mV
VosH Output Level (High) Viy =100 mV 1.6 2.0 \
VosL Output Level (Low) VN =100 mV 50 300 mV
Note 2: Measured by using the noise evaluation filter based on P. 53 of CCITT.
Note 3: Extended 3 kHz LPF is used. )
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ELECTRICAL CHARACTERISTICS (CONT.)
Vee=2.0 V(36 Pin), Voep = 2.4 V (5 Pin), Ty = 25 °C, f = 1.0 kHz, Sub = 3.5 kHz, unless otherwise specified.

SYMBOL T PARAMETER TEST CONDITIONS MIN J TYP l MAX l UNITS
LPF (8th Order) 21 Pin- 14 Pin

VimLps Maximum Input Voltage THD = 3% 600 700 mV
VaLps Voltage Gain Vin=316mV -14 -1 -8 dB
THD Total Harmonic Distortion 0.4 1.0 %
Expander 13 Pin - 10 Pin, 11 Pin

VoRre Output Reference Voltage Vin=50mV, V=0dB 100 165 260 mV
AGg Gain Error 1 Viy=-10dB -1.0 0 +1.0 dB
AGg, Gain Error 2 V|y =-20dB -1.5 0 +1.5 dB
THDg Total Harmonic Distortion Viy=50mV 0.3 1.0 %
VNoE Output Noise Voltage Rg = 600 Q (Note 3) 5 50 uv
A Mute Attenuation V| =50 mV (Note 3) 75 87 dB
AGg Expander Line Gain Error Viy =50 mV -2 0 +2 dB
BTL Amplifier

Voms Maximum Output Voltage THD = 10%, R1 = 2k 1.2 1.6 \
Vos Output Noise Voltage Rg =600 Q 4.0 100 uv
THD Total Harmonic Distortion Vg =-100 mV 0.6 2.0 Y%
A Mute Attenuation Viy=-100 mV 65 80 dB
SW Threshold Voltage

Vpog Exp. BTL/Mute 20 Pin 1.35 \Y
Vpoghi Exp. BTL Out Vpag Vee \Y
VesgLo Mute 0 0.6 \
Vpao Line/BTL Out 30 Pin 1.35 \Y
Vpsghi Line Out Vpag Vee \
VeagLo BTL Out 0 0.6 \Y
Vpas Power Save 33 Pin 1.35 \
Veaahi Save Vpas Vee v
Vpaslo Power 0 0.6 \Y

Note 2: Measured by usin
Note 3: External 3 kHz LP

the noise evaluation filter based on P. 53 of CCITT.

is used.
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ELECTRICAL CHARACTERISTICS (CONT.)
Test conditions: V= 2.0 V (36 Pin), Voep = 2.4 V (5 Pin), Tp=25°C, f = 1.0 kHz, Sub = 3.5 kHz, unless otherwise

specified.

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Vpag o Veiffset/Through 39 Pin 1.15 \
Vpaghi Offset 0.9 Vpag \
Vpsalo Through — o 0 0.6 \
Vpao Offset/Mute.Data 40 Pin 1.15 \
VpaoH Offset 0.9 Vpag \Y
VesoLo SCR Mute.Data 0 06 | V
TV;SUB Subcarrier Input Level Square Wave, 32 Pin 0.2 0.4 1.0 Vp-p

Note 2: Measured by using the noise evaluation filter based on P. 53 of CCITT.
Note 3: External 3 kHz LPF is used.
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TEST

CIRCUIT

39k 39k 10000 p 10000 p 22k 27k 33k 33k 82k 110k 1y SCR. OUT
My Ay ]IF ) A A My Ay A W ‘El ' °
62k—T 3}109 |2L<—T aJSBp wkT 47¢<:r
i H—mk— _EWV'T—“'— g I 10k OFFSET CANCEL + MUTE
‘;jr—p‘ 10000 p 10000 p eeop IOOOOP %P
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—=10p
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=22y
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Poo o—z— 5|

12000 p I47u

- {6

r—t
SPEAKER
(EP)

SCRAMBLER

39

"‘|:|40 47K 47k ]—T
OFFSET_ CANCEL + THROUGH SWITCH

47k 47k =

ET[!IE:VREFB
ETJI;IT_REF
3_—6|—.T._° Vee

51k
3k

VDB

100k =

35
ano L
ﬁ_,L f——— pataw
1p
yse E—o\o]_ POWER SAVE

-
@—”“To SUB CARRIER
51k £C

@——‘ DESCRAMBLER l_i SC\‘/"S“’P‘*‘TTPE—L_“&I_Q DATA OUT

(30}~

w

ANALOG SWITCH

HIGH  LINE OUT
= LOW BTL
129 I_O\Ol EXP BTL

MUTE HIGH NORMAL

2_—8’—|}—0 DSCIN LOW MUTE
1p

vou I
M vosHq 27
LPF HPF™S LPF
21 IE% l23] [24] |25] |28
200p| 27k | 820p| 18k | 3300p| 18k 160k [10000p| 330p| 88k
1L M, L M L m < _I
1] ALl W wy | Y™
=i i —m
L 7ok L sex L v 33k 10000 p L 39k
8200p  10000pL  10000pL  10000pL 24K 2700p L

FUNCTION OF EACH SWITCH

PIN 29: EXP, BTL MUTE SWITCH

TK10665Q TC

PIN 30: LINE/BTL SWITCH

——
PIN 29 | 10 (EXPOUT) 11 (LINEOUT) | 6/7 (BTLOUT 1/2) PIN 30 |11 (LINEOUT) | 6/7 (BTLOUT 1/2)
OPEN EXPOUT LINEOUT/MUTE* | BTLOUT/MUTE™* OPEN LINEOUT MUTE*

GND MUTE MUTE MUTE GND MUTE BTLOUT*

* When Pin 30 is connected to GND.

** When Pin 30 is open.

* Pins 11 and 6/7 will be

MUTED when Pin 29 is

connected to GND, regardless of conditions at Pin

30.
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FUNCTION OF EACH SWITCH (CONT.)

PIN 33: POWER SAVE SWITCH

PIN33 | CIRCUIT OPERATION <

OPEN PARTIAL*

GND ALL

*

Operates only the following circuits:
DSCR IN Buffer Amp

DSCR LPF Amp

DSCR HPF Amp

Data Schmitt Trigger

PIN 40: SCR OFFSET ADJUSTMENT/MUTE
(DATA.OUT) SWITCH

PIN 40 47 (SCR.OUT)*
OPEN SCR.OUT
GND DATA.OUT

*

When Pin 40 is open, Pin 34 is MUTED.
When Pin 40 is connected to GND, Pin
34 INPUT is connected to Pin 47 OUT
through an analog switch.

PIN 39: DSCR OFFSET ADJUSTMENT/
SCR, DSCR THROUGH SWITCH

PIN 39

THROUGH.OUT

22 (DSCR.OUT) | 47 (SCR.OUT)*
COPEN | C T | scrout
GND THROUGH.OUT J

* When Pin 40 is connected to GND, Pin 47 OUT is
connected to Pin 34 IN through an analog switch,
regardless of conditions at Pin 39.

NOTES

TOKO, Inc.
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TK10665

FEATURES

B Low Supply Current

H Low Operating Voltage (1.9 V)

B Complete Noise Reduction System
B Complete Scrambler/Descrambler

SCRAMBLER IC WITH COMPANDOR

APPLICATIONS

B Amateur Radio
B Transceiver
B Cordless Telephone

B IDC Circuit for Modulation Control
TK10665
DESCRIPTION
The TK10665 is a compandor and voice scrambler system g3 3 2 i3 § g g § E
for cordless telephones and other communications equip- [as] [a7] [a6] [45] [a4] [43] [e2] [#1] [a0] [3s] [38] [37]
ment. Itis designed for battery operated systems and can wear [ O (5] Fooon
operate from 1.8 to 5.5 V. In addition, it contains an oneer 3] 15 rucrecr
Instantaneous Deviation Control (IDC) circuit for modula- couse 3] ) e con
tion control, separate data inputs and outputs. A micro- veo L3 (53] cou
phone preamplifier is also provided. The TK10665Q is e 5] 5] vs
available in QFP48 surface mount package. wo[F] 1) e
ORDERING INFORMATION o ] ol roere
s a0 5] (7] rc o
TK10665 0O 0 OO E %
LPF40UT | 10 27| BTLREF
Tape/Reel Code e [11] |26] eriano
Temp. Range pst [E| [25] sroute
Package Code @MMMM%M@M@M@
PACKAGE CODE TEMP. RANGE TAPE/REEL CODE z g R S8
Q: Surface Mount C: -10t0+75°C BX: Bulk/Bag
TX: Paper Tape
TR: Tape Right
TL: Tape Left
MG: Magazine
BLOCK DIAGRAM
48 ,TH?\ ? azlles @@@@@W@m [51]
Sum
CoMP L"’F PHASE SHIFT | SCR l* MF‘ E
E mic [_E
@_ PLL EI
REG E
E_ LPF E
Eg 28
EJCOMP,TH :,
6 sszleﬂ«ﬁ =
BTL
[ 1 1
,E LPFL o ILPF PHASE SHIFT DSC LPF MUTE EXP =
: ° I 1 I [ I | I I . E’
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ABSOLUTE MAXIMUM RATINGS

INput VOIRAGE Vo opax «eereeereeeresmsmssasssesnnsiiesisisneas 6.0V Junction Temperature .........cccooeveeveeceenenieniennn, 150 °C
Operating Voltage Range . Storage Temperature Range -55 to +150 °C
Maximum Input Frequency ...........cccceceveeevenenneen 80kHz  Operating Temperature Range .................. -10to +75 °C
Power Dissipation (Note 1) ....c.coeveevevvciininiens 300 mW  Lead Soldering Temp. (10 S€C.) .cveveveenirrcceninns 300 °C
ELECTRICAL CHARACTERISTICS
Test conditions: Vo =2.3 V, Pygg =2.6 V, Ty =25°C, f = 1 kHz, Sub = 3.25 kHz, 0.4 Vp-p
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
lec Supply Current 1 11.0 mA
lccp Supply Current 2 0.7 mA
lecs Standby Supply Current 1 Data System Operation 2.0 mA
lccps Standby Supply Current 2 48 A
Compressor 48—43 Pin,
MICAMP = 0 dB
Vore Output Reference Voltage Vi =100 mV (0 dB) 63 mV
THD Total Harmonic Distortion Viy =100 mV 0.45 %
AGgy Gain Error 1 V|y=-20dB 0 dB
AGgp Gain Error 2 Viy =-40dB 0 dB
AGrg Through On/Off Difference Viy =100 mV -1 dB
IDC 3938 Pin
Voie Output Voltage Viy =50 mV 195 mV
THD\pc Total Harmonic Distortion Vin=50mV 0.6 %
Vim Limiting Voltage 1.4 Vp-p
DATA AMP 37—-38 Pin
Vopata Output Voltage ViN=50mV 350 mV
THDpaTA Total Harmonic Distortion ViN=50mV 0.5 %
Transmitting System Characteristics 48—38 Pin
Vorx Output Voltage Viy=50mV 200 mV
THDTX Total Harmonic Distortion Viy=50mV, 1.0 Y%
(Fiy =225 kHz)

Note 1: Power dissipation must be derated at the rate of 2.4 mW/°C for operation at T, = 25 °C and above.
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ELECTRICAL CHARACTERISTICS (CONT.)
Test conditions: Voo =2.3 V, Py =26V, Ty =25 °C, f = 1 kHz, Sub = 3.25 kHz, 0.4 Vp-p

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX 1 UN]Té W
ATTry | Mute SIN Ratio o 45 @B
Crssp | Crosstalk R T a7 B |

VX Ou;tput Noise Voltage 2.5 mvV
;Desk RamLIe V 11 —>19 P|n -

Vopso | Output Voltage Vi = 100 mV a1 oy

THDpge 7 Tote?l .Harmonic Distortion Vi =100 mV, 0.65 %

(Fin = 2.25 kHz)

LPF4 ) 1110 Pin

VoLpa Output Voltage Viy =100 mV 70 mV

THD| py4 Total Harmonic Distortion Viy =100 mV 0.6 %

Schmitt 9—7 Pin

VINsT Inp:J; Sensitivity Duty = 50 + 5%, 25 mv

Ryys = 51 kQ

Expander 20—22 Pin

Vore Output Reference Voltage Viy =50 mV, (0 dB) 290 mV

THDE Total Harmonic Distortion Viy=50mV 0.22 %

AGg4 Gain Error 1 Viy=-10mV 0 dB

AGg, Gain Error 2 Vi =-20mV 0 dB

AGrg Through On/Off Difference Viy =50 mV -8 dB

ATT: Mute S/N Ratio ViN=50mV -84 dB

Receiving System Characteristics 11522 Pin

Vorx Output Voltage Viy =100 mV 240 mV

THDRy Total Harmonic Distortion Viy=100mV, 0.66 %

(Fjy=2.25 kHz)

Crssgy Crosstalk Tx—Ry -83 dB

VNRX Output Noise Voltage 16 uv
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ELECTRICAL CHARACTERISTICS (CONT.)
Test conditions: Vo= 2.3V, Pyge =2.6 V, Ty =25 °C, f = 1 kHz, Sub = 3.25 kHz, 0.4 Vp-p

SYMBOL PARAMETER TEST CONDITIONS MIN \ TYP i MAX \ UNITS
BTL AMP 23—24/25 Pin
VerTL Voltage Gain R =2k 5.0 dB
THDg Total Harmonic Distortion VN =200 mV 0.15 %
Voms Maximum Output Voltage THD = 5% 1.4 Y
Filter Characteristics
Fchea LPF1 Chebyshev Type 4 -3 dB
fc = 3 kHz
FcHes LPF2 Chebyshev Type 6 -3 dB
fc = 3 kHz
Feesaa LPF3 Bessel Type 3 3 dB
fc =5 kHz
Fgesss LPF4 Bessel Type 3 -3 dB
fc =5 kHz
Fohes ° LPF5 Chebyshev Type 3 -3 dB
fc = 3 kHz
FoHes LPF6 Chebyshev Type 5 -3 dB
fc =3 kHz
DC Characteristics
SW Low Individual SW Low Level 0 0.4
SW High Individual SW High Level 1.4 Vee
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TEST CIRCUIT

X OUT
22000 p
[ O DATAIN
e Bk 1 \ 0Q
MIC IN I 22000 p| 22000p] 1000 1000p |14
51k 48| (47| |46| |45| |44 | 43| |42 |41 40| | 39| (38} |37
4 01
1 Q 36 HI'—O Fous N
22y 001

4700p o ==

__[“"*E 34 /Oh_]T_ SCR. TH
Ve —— 4 E]"O/OiCOMP. H

10p =

_[__“_E E‘O/Olps

6o __ Le] E‘O/Ojjx MUTE
7

DATAOUT E_O RX MUTE
100 kVR /Oj:‘_
HYS. ADJ e
ﬁ 2 100KVR —L Fc ADJ.
0Q =
l::"ﬁ’z 28 ——Pvos LV,
1p 10p
N o—f11] 26 }———‘j BTLGND
Tu 1200p=
12
13| (14| |15 [16]| | 17| [18] (19| | 20| |21| {22
22000 p | 1000 p 22000 | 22000p) 1000p | 1M 0o 22 R =2kQ
= u
T T T T l 1200 p
R. 1p =
X
out -|O- TK10665Q TC
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NOTES
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[X= TOKO TK10840

MULTIPLEX AUDIO SIGNAL RESTORER

FEATURES APPLICATIONS

B Low Voltage Operation B Stereo-Headphone LCD TVs
B PLL Demodulation B Television

B Two-Level Conversion Circuit N VCR

M Multiplex Detection Level Variation Circuit B Bilingual Broadcast Decoder

B Active Filter Operational Amplifier

DESCRIPTION
TK10840M is a demodulator developed for the Japanese TK10840
broadcast standard. It was developed for use in products
such as stereo-headphone receivers and liquid crystal weuracn [1] O [20] oureurrn
display TVs. The chip's 20-pin mini-flat construction simpli- neureon [2] o] oureuricn
fies product miniaturization. The device includes a lamp awa 2] o] veo

SW-B E E IND

drivertoindicate stereo operation. The TK10840isideal for

SW-VCO.K. E —1_5_| PLL-LPF
veoaou. [ 6| [15] veommne
REG. V E EI GND
wert [ | [ 13] LawpLeveLany.

battery operated receivers as the operating voltage range
extends from 0.9 to 5.0 V and the operating current is only

5.0mA. Thedevice requires a minimum number of external

components. The TK10840 is available in MFP20 surface
HPF-2 E EI SW-F. MON.
mount paCkage' OUTPUT SUB. E EI SEPARATION ADJ.
BLOCK DIAGRAM
o Chos o
INPUT RCH E —@:g Sw8
ORDERING INFORMATION oureutsis o} [seommarn] (5] swico
20k ADJUST

TK10840 0O 0O OO

6] veoans
l

Tape/Reel Code {15] voo Tim

s
Temp. Range reov [7] itse
Package Code Ve [ F
PACKAGE CODE  TEMP. RANGE TAPE/REEL CODE .- e A
M: Surface Mount C: -20t0 +70 °C BX: Bulk/Bag |+
TX: Paper Tape
TR: Tape Right o Ll e
TL: Tape Left SUB  LEVEL LPF
MG: Magazine A0

TOKO, Inc. 1-77



TK10840

ABSOLUTE MAXIMUM RATINGS
INpUt VOIRAGE Vopax - reresrsrsrsessrsmsmrmsisisiessiisisieines 7V

Storage Temperature Range

-5510 +125°C

Power Dissipation (Note 1) ...l 350 mW  Operating Temperature Range .................. -20to +70 °C
Operating Power Supply Voltage . 0.9t05.0V  Lead Soldering Temp. (10 SEC.) ..vovvrrverrrcerrenene. 300 °C
Junction Temperature ..........c.ccoeeeveeeneneneneenerennee 150 °C
ELECTRICAL CHARACTERISTICS
Test conditions: Vo = 1.2 V, T, = 25 °C, unless otherwise specified.
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
lec Supply Current No signal 5.00 mA
ZN Input Impedance 21 kQ
Zout Output Impedance 3.2 kQ
Vg /0 Gain Each mode, -0.5 dB
without de-emphasis
cB Channel Balance Each mode, CR=GvL-GvR 0 dB
Dyai Distortion, Main Main mode 0.1 %
Dgte Distortion, Stereo Stereo mode 0.3 %
Dsus Distortion, Sub Sub mode 0.6 %
SNyal Signal to Noise Ratio, Main Main mode 62 dB
SNgre Signal to Noise Ratio, Stereo | Stereo mode 52 dB
SNgug Signal to Noise Ratio, Sub Sub mode 52 dB
Crssgy | Crosstalk, Sub —Main Sub mode 50 dB
Crssyg | Crosstalk, Main — Sub Main mode 50 dB
SEP Separation Stereo mode 44 dB
CLEAK Carrier Leak Sub mode 24 dB
CR1 Capture Range (lamp) Input signal voltage 15.0 mV(rms) 6.5 kHz
(Measured when lamp is lit)
LRp Lock Range (PLL) Input signal voltage 15.0 mV(rms) +20.0 kHz
(Measured when PLL locked)
ViNuax | Maximum Input Level Input signal frequency 1 kHz,
distortion 3% 150 mV(rms)
H avp Lamp Hysteresis Input signal frequency 31.468 kHz 1.0 dB

Note 1: Power dissipation must be derated at the rate of 3.3 mW/°C for operation at T, = 25 °C and above.
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ELECTRICAL CHARACTERISTICS (CONT.)
Test conditions: Voo = 1.2V, Ty = 25 °C, unless otherwise specified.

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX UNITSW 1

Vgat Lamp Driver Saturation Voltage | When lamp is drawing 7 mA current 30 mV

]:E;; o Lamp Driver Leakage Current | When 5 V is applied to the Ie;mp pin 0 pA

RRR Ripple Removal Ratio Voo = 1.2 F +23.7 mV(rms), 46 dB
f=100 Hz

Vsw Mode Switch Voltage — \

The following conditions may be of interest: VCO auto-set frequency = 31.468 kHz, Multiplex detection level = 10 mV(rms),
after separation adjustment.

MODE INPUT SIGNAL MODE SWITCH
MAIN suB
Voltage | Frequency | Voltage | Frequency Variation | Modulation Frequency A B
(mVrms) (kHz) (mVrms) (kHz) (kHz)
Main 25 1 15 31.468+0 — Open | Open
Stereo 125 1 20 31.46815 1 Gnd | Open
Sub 0 — 15 31.468 £10 1 Open | Gnd
TEST CIRCUIT
Ci1pF C141pF
] o (2o} — 1 s

-
t;Mf- R75.1k $
C21yF C121uFLJ}—+ c1339000pF  °

2 19 I
d yrap ®
L SW-A N : ¢ C11 33000 pF
oo 3]

8

\Y L

SW-B cc RS ACVOLTMETER =
7

+ V=5V DISTORTION METER
SW-VCO.K i e
O—E 16 I C10 4700 pF

C9 330 pF
L Ay L
1uF P )
D1

f

(

’_Iu-f»_;'z 14 [ +

C4, 5560 pF

R4 10k
e

3
|C81uF | FREQUENCY
:112 iﬂ SW-F.MON. COUNTER =
o——t

"

?

R35k
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TYPICAL APPLICATIONS

IC OPERATION

MONO/MULTIPLEX DETECTION

The TK10840M can automatically determine whether a
received signal is monophonic or muitiplex (stereo or
bilingual) broadcast.

The mono/multiplex discrimination is accomplished using
the input level of the sub-channel signal (PLL lock status).
Thus a stereo broadcast is not automatically distinguished
from a bilingual broadcast. These broadcasts are distin-
guished manually using a mode switch.

When it is determined that a monophonic broadcast is
being received, the matrix circuit changes to mode set on
the mode switch and the indicator is turned on. However,
during VCO killer or forced monophonic operation, the IC
will operate as if a monophonic signal were received even
if the received signal is a multiplex broadcast.

There were errors in mono-multiplex detection in earlier
models that used the sub-channel signal level to discrimi-
nate between monophonic and multiplex signals. The
TK10840M has been equipped with two types of malfunc-
tion prevention circuits that eliminate these errors: (1)
automatic lock/capture range selector circuit, and (2) mul-
tiplex detection level selector circuit.

Automatic Lock-Capture Range Selection Circuit

This circuit is used to prevent errors in mono/multiplex
discrimination due to the 19 kHz FM stereo pilot signal. The
spectrums of the FM stereo composite signal and the
Japanese television audio multiplex signal are shown in
Figures 1 and 2.

19 38

FREQUENCY (kHz )
Figure 1: The spectrum of the FM stereo composite
signal.

Ill

1516 315 47
FREQUENCY (kHz)

Figure 2: The spectrum of the television audio multi-
plex signal.

As shown in Figure 3, a PLL having a wide lock range is
required in order to recover the sub-channel signal of
television audio multiplex by the PLL method. When the FM
stereo pilot signal enters the PLL, there is a possibility that
the PLL will lock onto this signal and an error in detection
will occur. One method to avoid errors caused by the FM
pilot signal is to narrow the capture range by narrowing the
bandwidth of the PLL Low Pass Filter, decreasing sensitiv-
ity in the over 10 kHz region. However, if this method is
used, the sub-channel demodulation output rises dramati-
cally at higher frequencies as shown in Figure 6. A variety
of negative side effects result, so it is impossible to narrow
the PLL Low Pass Filter to the point that the PLL would not
lock on to 19 kHz.

INPUT VOLTAGE

16 315 47

FREQUENCY (kHz )
Figure 3: Earlier model's PLL lock and capture range
used for the recovery of television audio muitiplex
signals.

The TK10840M has a PLL with selectable capture range
that prevents errors in signal discrimination due to the FM
pilot signal. This circuit automatically switches between the
two capture ranges as shownin Figure 4, depending on the
input level of the sub-channel signal. In other words, if the
input level of the sub-channel signal is lower than the
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TYPICAL APPLICATIONS (CONT.)

multiplex detection level*, the narrow lock-capture range is
used. If it is higher, the wider lock-capture range is used.
(The selection of the capture range is synchronized with the
on/off switching of the indicator.)

INPUT VOLTAGE

16 31.5 47
FREQUENCY (kHz)

Figure 4: The lock and capture range of the TK10840M,
which has a PLL with selectable capture range.

Multiplex Detection Level Selector Circuit

This circuit is used to prevent errors in mono/multiplex
discrimination due to noise. The type and level of noise can
vary a great deal depending on the setting, particularly
when the input is weak. Thus noise can be a cause for
errors, too.

The TK10840M has a multiplex detection level selector
circuit that can be set with an external resistor to prevent
errors due to noise and provide the best multiplex detection
level for the setting. Since the TK10840M has a PLL with
selectable capture range and a variable multiplex detector
circuit, the lock-capture range observed with the PLL
locked/unlocked is different from the lock-capture ranges
observed with the indicator on/off.

When observed with the PLL locked/unlocked, Figure 4
shows the wide lock and capture ranges when the indicator
is on, and the narrow lock and capture ranges when the
indicator is off.

Figure 7 shows the lock-capture ranges when observed
with the indicator on/off. The capture range becomes 0
kHz at the set point of the multiplex detection level. When
the multiplex detection level is changed, the lock-capture
range is shifted up or down.

* The multiplex detection level can vary. See Multiplex Detection Level
Variation Circuit section.

o> -
o]
2
=
=
o
>
=
=)
o
4
N~
16 19 31.5

FREQUENCY (kHz)

Figure 5: The lock and capture range of the PLL (used
in earlier versions) when the Loop bandwidth was
narrowed. (The lock and capture range narrowed.)

INPUT VOLTAGE

FREQUENCY

Figure 6: The frequency characteristics of the PLL
detector output when the Loop-LPF was narrowed.
(There is a sudden rise in the higher frequencies.)

"A" shows the up or down
shift when the multiplex
detection level setting is

w
e changed. It does not lock
= onthe 19kHzsignal orthe
e noise below the multiplex
5 detection level.
z ® $ N

19 315

FREQUENCY (kHz )

Figure 7: The lock-capture range of the TK10840M
when observed with the indicator on and off.

TOKO, Inc.
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TYPICAL APPLICATIONS (CONT.)

MATRIX CIRCUIT

The block diagram of the matrix circuit is shown in Figure 1. The truth table of the corresponding switches is shownin Table
1. The TK10840M can distinguish between a monophonic and multiplex (bilingual or stereo) broadcast, but a bilingual
broadcast is not automatically distinguished from a stereo broadcast. These signals are selected manually using an
external switch. The external switch must be set appropriately depending upon whether a stereo broadcast or a bilingual
broadcast is being received. Table 2 shows the outputs for various modes for stereo and bilingual broadcasts.

’_4 ADDITION }—-0-—{ SUB RECOVERY }—

A

MAIN

OUTPUT
L R

@ &

B o5 MAN
C 05—

SuUB

D o5

SuB

o—

E L
4 ADDITION

ADDITION F O-/OR—
REVERSAL

Figure 1: Matrix circuit

MODE OUTPUT MODE SWITCH INTERNAL MATRIX SWITCH
LCH |[RCH A B a c e b d f
Main Main | Main H H 0 X X 0o X X
Sub Sub | Sub H L X o] X X 0 X
Stereo L R L H X X o] X X 0
Main/Sub | Main | Sub L L [¢) X X X 0 X

"H" is open or 0.8 to Vs V. "L"is 0.4 V. "0" is ON, and "x" is OFF
Table 1: Modes and Switch Settings

MODE BILINGUAL BROADCAST STEREO BROADCAST
L CH RCH L CH RCH
Main Main Main (L+R)/2 (L+R)/2
Sub Sub Sub (L-R)/2 (L-R)/2
Stereo (Main + Sub) /2 |(Main + Sub) /2 L R
Main/Sub Main Sub (L+R)/2 (L-R)/2

Table 2: Outputs
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TYPICAL APPLICATIONS (CONT.)

TERMINAL CONNECTIONS
PIN PIN NAME EQUIVALENT CIRCUIT FUNCTION PIN
NUMBER VOLTAGE
(VDC)
AMA
1 Right Channel w These are signal input pins. 0.70
. 20k The output signal(s) from either the FM re-
Signal Input (Input - 0—|ﬂ’—(>—Wv— storer or FM stereo restorer is connected to
R CH) these pins.
C1 and C2 are coupling capacitors.
2 Left Channel Signal 0.70V
Input (Input - L CH) I
3 Mode Switch A These are the mode switching pins. 0.65
The matrix circuit can be switched to any
mode manually with the SW-A and SW-B
mode switches. However, if any of the fol-
lowing conditions exist, the matrix circuit will
be in monophonic mode regardless of the
SW-A and SW-B mode switch settings.
Vee 1. A monophonic signal is
being received.
2. The VCO killer is operating.
4 Mode Switch B ¢ 20 pA 3. Monophonic operation is
To being selected.
5k Logic Thesepinsarepulled upinternally, therefore
cIRcuIT external pull up is not necessary. When an
external 5 kQcurrentlimiting resistoris used,
gwg 1 the pull up threshhold voltage is 0.8 V.
_ i | swveok This is the VCO killer pin.
5 VCO Killer Switch = Pulling down pin 5 (0 to 0.4 V) has the
(SW-VCO.K.) following effects:
1. VCO oscillation is stopped.
2. The matrix circuit goes into
monophonic mode.
3. The multiplex indicator is
turned off.
6 VCO Frequency This is the VCO frequency adjustment pin. 0.65
Adiustment The VCO frequency can be adjusted to 31.5
vV JC 0 - Adi (2)<— REGULATOROUT kHz with the trim resistor (R1) connected
( - Adjust) across pins 6 and 7.
TOVCO
7 Regulator Output This is the regulator output pin. 0.80
(Regulated - C3is a bypass capacitor.
Voltage) = = =
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TYPICAL APPLICATIONS (CONT.)

TERMINAL CONNECTIONS
PIN PIN NAME EQUIVALENT CIRCUIT FUNCTION PIN
NUMBER VOLTAGE
(VDC)
8 Filter 1 L 20k These are the active filter pins for sub-chan- 0.80
(HPF-1) 2 o nel signal extraction.
A high-pass filter is constructed by connect-
c5 ing the C4 and C5 capacitors.
—® | , Tote_ The main channel signal is reduced by this
=4 20K RECOVERY hjgh-pass filter and the sub-channel signal is
AND . . .
& muLTIPLEX S€Nt on to the recovery circuit and multiplex
FROMCS T ciRcUITS  detector circuit.
. = When C4=C5, the cutoff frequency f of the
9 Filter 2 high-pass filter is fo=1/(2 CR) Hz. The rolloff
(HPF-2) is 12 dB/Oct.

10 Sub-Channel Signal
Output (Output-Sub)

This is the signal output pin for the sub- 0.45
channel signal extraction filter.

The Right Channel input (pin 1) and the Left
Channel (pin 2) signals are added, and the
sum is multiplied by 2 and made available at
the output.

We recommend connecting a filter to this
terminal that will remove the control channel.
If this filter is not included, an audible beat in
the audio signal will develop from interaction
between the sub-channel signal and control
signal channel.

The parallel resonance of coil L and capaci-
tor C7 create a filter that removes the control
channel. Capacitor C6 acts as a low pass
filter as well as a phase shift corrector for the
sub-channel signal.

11 Separation
Adjustment
(Separation-Adjust)

V,
ce This is the separation adjustment pin. 0.03

R3isthe separation adjustmentresistor. The
sub-channel signal detector output is high-
+—— FROMPLL CIRCUIT €st when R3=0 .

— TO MATRIX CIRCUIT
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TYPICAL APPLICATIONS (CONT.)

TERMINAL CONNECTIONS

PIN  PINNAME EQUIVALENT CIRCUIT

NUMBER

FUNCTION

PIN
VOLTAGE
(vDC)

Forced Monophonic
Switch (SW-F.
Mon.)

12

t,

[

SW-F.MON.
cs

J; A

Vee

This pin is used to force monophonic opera-
tion and level detection rectification. Pulling
up this pin to Vg has the following effects:
1. The matrix circuit goes into the mode
selected by the mode switch.
2. The multiplex indicator is turned off.
(forced multiplex operation).
C8 is the smoothing capacitor for sub-chan-
nel signal level detection. Increasing C8
lengthens the response time of the multiplex
indicator light. Omitting this capacitor is pos-
sible and the following conditions will occur
when drawing several pA of current from this
pin:

1. The matrix circuit goes into the mode
selected by the mode switch.

2. The multiplex indicator is turned off
(forced multiplex operation).

13 Mono/Multiplex
Detection Level
Setting (Lamp Level

Adjust)

TOHYSTERESIS
COMPARATOR

FROMRECTIFIER ©

This is the mono/multiplex detection level
setting pin. The resistor R4 sets the mono/
multiplex detection level. The detection level
rises as R4 is increased (sensitivity de-
creases). This pin is susceptible to capaci-
tive loads.

14 GND

GND Pin

15 VCO Timing

Capacitance

%—@ Vee
D1

This is the pin for connecting the VCO timing
capacitor. The user can monitor the VCO
oscillation frequency from this pin. Since this
pin has high impedance, either an external
buffer or test equipment should be used for
measuring the VCO frequency. When using
a power supply voltage greater than 2V,
insert diode D1 between this pin and point 7
Regulated-Voltage in order to start VCO os-
cillation. The following effects occurwhen C9
is increased:

1. The lock range becomes narrow.

2. The sub-channel signal's detection

output becomes large.

TOKGQ, Inc.
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TYPICAL APPLICATIONS (CONT.)

TERMINAL CONNECTIONS
PIN PIN NAME EQUIVALENT CIRCUIT FUNCTION PIN
NUMBER VOLTAGE
(VDC)
16 PLL Low Pass Filter This is the PLL loop low pass filter pin. The 0.70
(PLL-LPF) following effects occurwhen C10isincreased:
1. The capture range becomes narrow.
2. Carrier rejection becomes higher.
3. The sub-channel signal detector out
put rises a thigh frequencies.
17 Multiplex Indicator This is the multiplex indicator pin. It is an
(IND) open collector connecter internally.
18 VCC Ve pin. 1.20
19 Left Channel Signal T!'lesg are the audio signal output pins. The 0.45
Output Cc12 pin bias is 0.45 VDC. The output impedance
3.2k Cl4 is 3.2 kQ. Capacitors C11 and C13 are used
(Output-L CH) for de-emphasis. C12 and C14 are coupling
+ 1w capacitors. R6 and R7 represent load resis-
Re ((;; c13@) tances.
20 Right Channel ad
Signal Output -
(Output-R CH)
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TYPICAL APPLICATIONS

1. PIN #10 OUTPUT SUB-CHANNEL SIGNAL 50
VS. INPUT SIGNAL (L + R)

3
LN

The relationship between pin #10 output sub-channel
voltage, distortion and the input signal (L + R) voltage
shown in Figures 1 and 2, respectively.

DISTORTION (%)

05 H\
240 0.2 Suy
—_ 0.1
€ 200 008
E 0 10 20 30 40 50 60 70 80 90
o 160 INPUT VOLTAGE (mVrms )~ Teeas
<
5 120 v Figure 2: Pin 10 output sub-channel distortion vs.
= " g Input signal (L + R). )
& %
g 40 2. PIN #10 PIN #10 OUTPUT SUB-CHANNEL SIGNAL
AND DISTORTION vs. LOAD RESISTANCE
010 20 30 40 50 60 70 80 90 The relationships between pin10 output sub-channel

INPUT VOLTAGE ( mVrms )  Tee3s signal distortion and pin10 load resistance is shown in
Figures 3 and 4, respectively.

Figure 1: Pin #10 output sub-channel signal
vs. Input signal (L + R).

Test conditions: 20
Input signal L + R E w
Main channel signal = x mV(rms) g 150
Frequency = 1 kHz §
Sub-channel signal = 20x/25 mV(rms) ey »
=+
Frequency = 0 kHz E o %
o
Pin #10's output signal is passed through a a 31.5 kHz % 40
BPF. The sub-channel signal and distortion are mea- .
sured. Pin 10 is not loaded. 1 2 5 10 2 0 i
RESISTANCE (k) TPC35

The sub-channel signal distortion is about 3% at an input
signal of 50 mV(rms). The sub-channel is FM, so there
is no effect on the detection output if the distortion is at
the 3% level.

Figure 3: Pin 10 output sub-channel signal vs. load
resistance.

Measurement conditions:

Input signal L + R

Main channel signal = 50 mV(rms)
Frequency = 1 kHz

Sub-channel signal = 40 mV(rms)
Frequency = +0 kHz

TOKO, Inc. 1-87



TK10840
TYPICAL APPLICATIONS (CONT.)

TV SOUND MULTIPLEX
SIGNAL GENERATOR

C11pF C141pF 1akHz

. . . 1 O 20 i
| 20— n 1 LPF
Pin 10 output signal is passed through on a 31.5 kHz c21yF — c‘zwi:,‘“'—, O aono0pE
BPF. The subchannel signal and distortion are mea- b—{z | s S
sured. An AC load is connected to pin10 and measure- S S py e e A
. N o cC =
ments made with various load conditions. Sy ol w@Ji]y-sy osoRToueTeR
1K ETC.
SW-VCO.K. j's |L“ ‘6‘0;200‘;)1

The distortion increases suddenly as the load is reduced
below 15 kQ. Consequently, it is recommended to keep
the load greater than 15 kQ at pin 10 when the input
signal voltage is 50 mV(rms).

- EECTan|

Dt
e
C81uF FREQUENCY
2 Fowemon]  coutER =
Thea—
11

R35k

50
) S Figure 5: An application in which the input signal
g0 | [ level was set to 50 mV(rms).
g 5
= S 5. CHARACTERISTICS
o
=
R Figures 6 to 12 show the characteristics of the applica-
o tion shown in Figure 5. The test conditions are the same
2 as those listed in the specifications, except the signal
1 level, which was doubled.
.0
° 102 5 10 20 50 100 OUTPUT SIGNAL DISTORTION
RESISTANCE (kQ) TPC36 vs MODULATION RATE
. 20
Figure 4: Pin 10 output sub-channel distortion vs. Figure6

load resistance. i

5 js'ZSTEREo

3. PLL-LPF AND THE PIN 19 AND 20 OUTPUT AUDIO
SIGNALS (A METHOD IMPROVING CARRIER
REJECTION)

DISTORTION (%)

According to the specifications, the maximum input level 05
is 150 mV(rms) (generating a distortion of 3%) when a
monophonic signal is being received, but the maximum
input level is lower when a signal with a sub-carrier is 0 20 40 60 80 100 120 140
received. When a 50 mV(rms) signal is received, it is MODULATION RATE (% ) ~ teeas
necessary to increase carrier rejection, especially for

stereo recovery. Carrier rejection can be increased by

increasing the PLL filter capacitor, C10 at pin 16.

4. AN APPLICATION IN WHICH THE INPUT SIGNAL
LEVEL WAS SET AT 50 mV(rms)

Figure 5 shows an application in which the input signal
level was set at 50 mV(rms). The section within the
dashed box was modified.
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TYPICAL APPLICATIONS (CONT.)

OUTPUT SIGNAL
SEPARATION vs MODULATION RATE ,__DISTORTION vs FREQUENCY
Figure 7 Figure 10 . ’ ] ||“,
50
~ S 1
[sa} ~
. - g
5 30 % I SU
= |}
z I Z i
o
520 s I1
& STEREC—]
0 il
0 0102 05 1 2 5 10 20
0 20 40 60 80 100 120 140 FREQUENCY (kHz)  tPee
MODULATION RATE (%)  ecio
LOCK RANGE vs INPUT SIGNAL VOLTAGE SEPARATION vs FREQUENCY
. 60
Figures8 Figure 11 _
j‘é 50
50 = -
< - g w e
I =
= 7 EE
(&} o
Z % &
8 20
[V}
E 20 \\ 10 Al
10 ™ ,
0 01 0205 1 2 5 10 20
05 10 15 20 25 30 35 40 45 FREQUENCY (KkHz)  most
INPUT VOLTAGE ( mVrms ) recee
OUTPUT SIGNAL LEVEL PIN 10 OUTPUT LEVEL vs
vs FREQUENCY FREQUENCY
0
Figure 9 6 ILATLULUR .
9 DE-EMPHASIS OFF Figure 12 N
-12 =
0 = i
-18 S
_ SUB . —~
S s eI S %
= £ 3%
= DE-EMPHASIS 0 =
“ -12 2
-48
-54
18 \ e Ji
-66
01 02 05 1 2 5 10 20 0.5 1 2 5 10 20 50 100200 500
FREQUENCY (kHz) oo FREQUENCY (KHz)  Toss
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TYPICAL APPLICATIONS (CONT.)

THE S-CURVE OF THE FM IF, THE I/0 PHASE SHIFT
OF THE FM MPX, AND THE TK10840'S OUTPUT

Pins 13 and 14 might correspond to either the left and right or right and left audio signals depending upon whether the S-
curve of the FM IF is regular or reversed, and whether the phase shift between the FM MPX's input and output is regular
or reversed. Wire as shown in Figure 1 when both the S-curve of the FM IF and the phase shift between the FM MPX's
input and output are regular, or both are reversed. The outputs for this case are shown in Table 1. Wire as shown in Figure

14 when one is regular and the other is reversed. The outputs for this case are shown in Table 2.

—{] ¥

FM E_’E
MPX Tz

10840

Figure 13: Both regular or both reversed.

¥ [~

MPX

-

10840

Figure 14: One regular and the other reversed.

INPUT OUTPUT INPUT OUTPUT
Pin 2 Pin 1 Pin 19 Pin 20 Pin 2 1 Pin 1 Pin 19 Pin 20
FM stereo Left audio | Right audio | Leftaudio | Rightaudio | V |~ ‘ \ ~ ~ \
Stereo TV audio multiplex signal | Left audio | Right audio ~ v~
Stereo | -
2 . . . . R . R . ]
% Main TV audio multiplex signal | Main audio | Main audio | V| -~ +f 7 - Vv ~
z Sub Bilingual Sub-audio | Sub-audio ~ Vv ~
Stereo/Sub Main audio | Sub-audio ~ \" ~
Table 1: Input and output allocation corresponding to Figure 1.
INPUT OUTPUT INPUT OUTPUT
Pin 2 Pin 1 Pin 19 Pin 20 Pin 2 Pin 1 Pin 19 Pin 20
FM stereo Left audio | Right audio | Left audio | Rightaudio V. ™\ Vv h & % h
Stereo TV audio multiplex signal | Left audio | Right audio > V>
Stereo
2 ) . . . : ) . :
-§ Main TV audio multiplex signal | Main audio | Main audio | V k +f 7 k \ {L
2z Sub Bilingual Sub-audio | Sub-audio |V 7
Stereo/Sub Main audio | Sub-audio >~ |V _~

Table 2: Input and output allocation corresponding to Figure 2.

Note: For the diagrams in Tables 1 and 2:
\ Horizontal axis = time, vertical axis = DC signal voltage

f Horizontal axis = time, vertical axis = frequencies
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TK10840

TYPICAL PERFORMANCE CHARACTERISTICS

SUPPLY CURRENT vs
SUPPLY VOLTAGE
10
8
AT STEREQ
z 6
g A
[&] | —
Sy /, = | AT MONAURAL—{ |
2
0
0 1 2 3 4 5
Vee (V) TPCO1
INPUT SIGNAL vs
DC OUTPUT VOLTAGE
(SEE NOTE 2)
12
— 10
1]
E
Z 8
8 . /
= )4
<] [ V4
= 4 4 A
s A V4
= np4
2 (V4
0 |

0 10 20 30 40 50 60

FREQUENCY ( kHz ) TPCO4

INPUT VOLTAGE ( mV rms )

INPUT VOLTAGE ( VDC )

25

20

25

20

10

LOCK RANGE, CAPTURE RANGE, AND

MULTIPLEX DETECTION LEVEL
(SEE NOTE 1

N | AA

10 20 30 40 50 60
FREQUENCY ( kHz)

TPCO2

MULTIPLEX DETECTION LEVEL
RESISTANCE SETTING vs
MULTIPLEX DETECTION LEVEL

2 4 6 8 10
RESISTANCE ( kQ2)

TPCOS

INPUT VOLTAGE ( mVrms )

INPUT VOLTAGE ( mVrms )

INPUT SIGNAL vs
LOCK, CAPTURE RANGE
(SEE NOTE 3)
25
20
15
10 WA
B
1
5 C
0

0 10 20 30 40 50 60
FREQUENCY (kHz )

TPCO3

MULTIPLEX DETECTION LEVEL vs SUB-CHANNEL
SIGNAL MODULATION FREQUENCY

® T T

MODULATION RATIO = 100%)

20

01 0205 1 2 5 10 20
FREQUENCY (kHz)  eeos

Note 1: Determines whether or not the VCO oscillator is locked to the input frequency. Monophonic mode is
forced and the value during standby mode is measured. Multiplex mode is forced and the value during operation is

measured.

Note 2: The separation adjustment resistor value is zero (R3=0 Q). Input signal = 20 mV(rms) pure tone. The mode switch
is set to sub mode. Multiplex operation is selected.

Note 3: Determines whether or not the multiplex indicator is turned on.
A: Multiplex detection level = 10 mV(rms)

B. Multiplex detection level = 8 mV(rms)
C. Multiplex detection level = 6 mV(rms)

TOKO, Inc.
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TK10840

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

OUTPUT SIGNAL VOLTAGE vs OUTPUT SIGNAL DISTORTION vs
INPUT SIGNAL VOLTAGE INPUT SIGNAL VOLTAGE INPUT/OUTPUT GAIN vs
150 20 SUPPLY VOLTAGE
10 3
—_ 5 7
£ = 2 7- 2
> / =
£ 100 = 1 = 9
vt & s 7 = MAIN
@ & = 0 N
[ g 02 E e | 1
2 o 5 o1 b= 3 ] STEREQ
= N
=
= 005 SuB
3 -2
0.02
0 50 100 150 200 -3
0 0 50 100 150 200 INPUT VOLTAGE ( mVrms )  tpcos 0 1 2 3 4 5
INPUT VOLTAGE ( mVrms ) Tecor Vee (VDC) 009
OUTPUT SIGNAL VOLTAGE vs OUTPUT SIGNAL VOLTAGE vs
MODULATION RATIO INPUT/OUTPUT GAIN vs FREQUENCY INPUT SIGNAL VOLTAGE
50 6 50
[
L i~ MAIN
- €
2 40 % A 0 S
- A m Lt p L
w30 g s S 30 7
g /1 = 5 v+ STEREQ)
2 d 3 S — .
> 20 W -12 5 2 — SuBl—
= @
E / N EaPd
2 10 % A -18 c 10 %
0 01 02 05 1 2 5 10 20 0 /1
0 20 40 60 80 100 120 140 FREQUENCY (kHz)  mont 0 10 20 30 40 50
MODULATION RATIO (%)  Tecto INPUT VOLTAGE ( mVrms )  ee12
INPUT/OUTPUT GAIN vs OUTPUT SIGNAL DISTORTION vs OUTPUT SIGNAL DISTORTION
AMBIENT TEMPERATURE POWER SUPPLY VOLTAGE vs INPUT VOLTAGE
20 20
3 10 10
2 5 5
£ SUB g '
~ 1 ‘F"STEREO SUB = 1 = : g 1 %EEE?UBEEEE‘
2 L] 2 o : 2 X :
~ 0 l!oi v T % 1
z | -l 2 e STEREC S w o
@ 1 gt - 8 o | S o1
' MAIN 0.05 R A"l' 0.05 MAIN
VAT 1
? || 1
0 1 2 3 4 5 0 10 20 30 40 50
ST 0 20 4 & 80 VG (VDC) TPo14 INPUT VOLTAGE ( mVrms ) eots
TEMPERATURE (°C) et
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TK10840

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

OUTPUT SIGNAL DISTORTION

OUTPUT SIGNAL DISTORTION vs

OUTPUT SIGNAL DISTORTION

vs MODULATION RATIO INPUT SIGNAL FREQUENCY vs AMBIENT TEMPERATURE
20 200 20
10 100 10
5 5.0 5
2 = SuB g SUB
s G HE R B L/ z =
2 s 2 == ST i
£ - - R 3 £ STEREG
-1 L L
& K[ [STEREO 5 STereq]||IA g MAIN
=) 01 ==+ e o1 : o 01 . e
0.05 M;‘\If‘v: 0.05 MAIN: 0.05
1 1 1
002 [l 002 L1 0.02
0 20 40 60 80 100 120 140 01 02 05 1 2 5 10 20 -20 0 20 40 60 80
MODULATION RATIO (%) tects FREQUENCY (kHz) Te17 TEMPERATURE (°C)  recis
SEPARATION vs
OSEPARAT'UN vs POWER SUPPLY VOLTAGE SEPARATION vs MODULATION RATIO OUTPUT SIGNAL FREQUENCY
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50 50 3 50 JI=N
2 o g w aaf
B 40 = = S 4
= e = |
E 3 5 g
E d/ [ ] 5 30 &
= = 20
& 2 & 2
10
10 10
0
0 01 02 05 1 2 5 10 20
0 1 2 3 4 5 0 0 20 40 60 80 100 120 140 FREQUENCY ( kHz ) TPC21
Ve (VDC) TC19 MODULATION RATIO (%) eco
SEPARATION vs SUB-CHANNEL SIGNAL
SEPARATION vs INPUT SIGNAL LEVEL DELAY TIME SEPARATION vs AMBIENT TEMPERATURE
60 60
50 50 50
N o /] @
= 40 s 40 / s 40 AV
= = \ = L+ \
2 3 2 30 2 30 =
Z 3 1 Z B
& 20 & 20 & 2
w w w
10 10 10
0 0 0
10-86-4-202 46 8 10 0 10 20 30 40 20 0 20 40 60 80
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TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

SEPARATION vs SEPARATION SUB-AUDIO SIGNAL VOLTAGE vs
ADJUSTMENT RESISTANCE SEPARATION ADJUSTMENT RESISTANCE CROSSTALK vs POWER SUPPLY VOLTAGE
60 100 70
5 g w 60 FlROhlll SU|B T(l) M/I\IN-
>
N — S ——
= 40 A E \‘~\_ %50 v 1
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= <T x
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TK10850

FEATURES

B Low Voltage Operation

B PLL Demodulation

W VCO Killer Pin

B Multiplex Detection Level Variation Circuit

DESCRIPTION

TK10850M and TK10850D are Japanese television multi-
plex audio signal restorers suited for use in products such
as portable TVs and radio/cassette players. They provide
acomplete decoder systemfor stereo sound and subchannel
decoders based on a PLL detection circuit. The IC has a
built in Lamp Driver for a LED multiplex indicator. The
TK10850 is designed for low voltage operation (2.7 V) and
low operating current (1.5 mA) and is ideal for battery
operated equipment. The IC uses a minimum of external
components and includes a built in voltage regulator. The
TK10850 is available in DIP20 and MFP20 surface mount
packages.

ORDERING INFORMATION
TK10850 O O OO

Tape/Reel Code
Temp. Range

Package Code

MULTIPLEX AUDIO SIGNAL RESTORER

APPLICATIONS

B Portable TVs
B Radio/Cassette Players With TV Sound
N VCR

TK10850
INPUTRCH ’I ¢} ZI OUTPUTRCH
% INPUTLCH E E‘ OUTPUT LCH
SW-VCO.K E EI Veo
SW-MODE E E IND
Vegr E EI GND
LAMP LEVEL ADJ E E SW-F MON
SEPARATION ADJ. I_—7_ E cLmT
PLLLPF E E HPF-2
VCOTIM. E E HPF-1
VCO ADJ E I‘ OUTPUT SUB.

BLOCK DIAGRAM

ouTPUT  OUTPUT
LeH H

RCI SEPARATIONADY
N Gl
weuthon [T},
ey LoH [2}— MATRIX L0G(C | 4] sw-wope
OUTPUTSUB |11 SwACOK
= e 3w
o

ver2 [

[10] veo any
PHASE ul veo
DETECIOR {o] veoTn

90

PHASE
PACKAGE CODE TEMP. RANGE TAPE/REEL CODE e 2} SHTER
M: Surface Mount C: -20to +70°C BX: Bulk/Bag Ve [Tg|
D: Plastic Dip TX: Paper Tape
e it ]
MG: Magazine -
] D Tl Te]
comr SWENON LAMP  PLL
LEVEL  LPF
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TK10850

ABSOLUTE MAXIMUM RATINGS

INPUt VOIRAGE Vo opax -+ rveereesessesssmsssinsnssrinisieies e Storage Temperature Range.................... -55 to +150 °C

Power Dissipation (Note 1) ........... Operating Temperature Range .................. -20to +70 °C

Operating Power Supply Voltage .. Lead Soldering Temp. (10 S€C.) .ccovvveeierienirannne 300 °C

Junction Temperature ..........ccovevceeieeiiinnrecesenns

ELECTRICAL CHARACTERISTICS

Test conditions: Vo = 4.5V, Ty = 25 °C, unless otherwise specified.
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
leca Supply Current No signal, stereo mode 3.5 mA
lock Supply Current When VCO Killer is operating, 1.5 mA

(VCO Killer Operation) stereo mode
Vamal 170 Gain, Main Main mode -0.5 dB
VasTe 11O Gain, Stereo Stereo mode -0.5 dB
Vasus 11O Gain, Sub Sub mode -1.5 dB
CcB Channel Balance Each mode 0 dB
Duai Distortion, Main Main mode 0.07 %
Dgte Distortion, Stereo Stereo mode 0.15 %
Dsus Distortion, Sub Sub mode 0.60 %
SNyal Signal to Noise Ratio, Main Main mode 68 dB
SNgte Signal to Noise Ratio, Stereo | Stereo mode 63 dB
SNg Signal to Noise Ratio, Sub Sub mode 63 dB
Cs Channel Separation Stereo mode 47 dB
Crssgy | Crosstalk, Sub —Main Sub mode 62 dB
Crssy,g | Crosstalk, Main — Sub Main mode 64 dB
Crss Crosstalk Monophonic mode 68 dB
CrstE Carrier Leakage Stereo mode 28 dB
Vin Maximum Input Level Monophonic mode, distortion 3% -5 dB
H amp Lamp Hysteresis Stereo mode, modulation ratio 0% 4 dB
ZiN Input Impedance 50 k
Vgat Lamp driver saturation voltage| When lamp is drawing 5 mA 60 mV
Lieak Lamp driver leakage current When 4.5 V is applied to the 0 HA
lamp pin
1-96 TOKO, Inc.




TK10850

ELECTRICAL CHARACTERISTICS (CONT.)
Test conditions: Vo = 4.5V, T, =25 °C, unless otherwise specified.

The following conditions apply unless otherwise noted: Multiplex detection level (lamp on) = -30 dB (stereo mode,
modulation ratio 0%); measured after channel separation adjustment (stereo mode).

MODE INPUT SIGNAL MODE
MAIN CHANNEL SIGNAL SUB-CHANNEL SIGNAL SWITCH
Level Frequency Level | Frequency Variation Modulation Frequency
(dBV) (kHz) (dBV) (kHz) (kHz)
Monophonic -24.0 1 -eo — — Open
Main -24.0 1 -28.4 31.468+0 — VRer
Stereo -30.0 1 -25.9 31.468 +5 1 Open
Sub -co — -28.4 31.468+10 1 Gnd
TEST CIRCUIT
SW-VCOK. €1 1uF o R75.1k | C1514F 14 kHz
¥ 1 [ 20 W Ak 1 LPF
C21puF R65.1K L—"—————C1315000pF o
I]__E 19 W.; j]I:|= T
+ | 19 Cla1 uF @
1 swvcok — 4 F—1c12 15000 pF
________o/ I
——= 8 [ 18] I Voo a5y AUDIO |
e ° \O—E 7 R5 1k H -
1uF [ © —
&————————l 5 16
i R16.8k | R8 4.7M
paEEET
1 6 15 il
o SR
7] K
C4 6800 pF 6220 oF
'———JI——E E'——II—0 PT == co 1500 pF
C5 2200 pF C7 220 pF
o] 12—l
] €8 1800 pF == 3 L=4.7m
AVAVAT q E AVAVAV T
= R336kQ R4 2.7k _L
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TK10850

TYPICAL APPLICATIONS
IC OPERATION

CHANNEL SEPARATION CORRECTION

A channel separation correction circuit has been built into
the TK10850 to prevent deterioration of channel separation
due to variation of the input signal level. Japanese televi-
sion audio multiplex uses the FM-FM method, so theoreti-
cally the level of the signal input to the audio multiplex signal
restorer doesn't vary. In reality, however, the signal level
does vary due to factors such as the power supply and
temperature dependence of components connected to the
audio multiplex signal restorer (such as the FM-IF).

The formula below shows the channel separation in dB of
typical audio multiplex signal restorers (i.e., those without
channel separation correction circuits). The E term is the
input signal level variation in dB.

-10-|3]

6S=-20 |Og m
20
Formula 1
60 10 RIGH
LEFT TO RIGHT
50 |- T e
R e Sl i
40 RIGHT TO LEFT-
s
Z 3 :
! THEORETICAL /
20 FVALUE
10
L—1 i

0
12 -9 6 -3 0 3 6 9 12
AE(dB) FiG 001

Figure 1: Audio multiplex signal restorer input signal
level vs. channel separation

This function is shown in Figure 1 (the solid line). ltis clear
from Formula 1 and Figure 1 that channel separation
deteriorates quickly with a variation in the input signal level.
The channel separation correction circuit protects against
this deterioration. This circuit controls the level of the signal
(the L-R signal and sub-audio signal) that recovered the

sub-channel (FM) signal being input. With this circuit, the
deterioration of channel separation due to input signal level
variation is sharply reduced. The dashed line in Figure 1
shows the improvement.

Furthermore, with typical audio multiplex signal restorers,
a discrepancy develops between the main audio and sub-
audio levels when the input signal level changes. Figure 2
shows the relationship between the input signal level and
output signal level. Figure 3 clearly shows that this problem
is solved in the TK10850 with the addition of the correction
circuit.

Vour (dB)

MAIN

429 6 3 0 3 6 9 12
AE(dB) FI6 002

Figure 2: Input signal level vs. output signal level in a
typical audio multiplex signal restorer.

12
9 A
6 ,/
z 3 VA
Té o |—mam stereo ,/
=3
VAEL:
6 7
9 ,/
12

29 6 3 0 3 6 9 12
AE(dB) FIG 003

Figure 3: Input signal level vs. output signal level in the
TK10850.
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TK10850

TYPICAL APPLICATIONS (CONT.)
IC OPERATION (CONT.)

MONO/MULTIPLEX DETECTION

The TK10850 can automatically determine whether a re-
ceived signal is a monophonic or multiplex (stereo or
bilingual) broadcast. This determination is made based on
the input level of the sub-channel signal (with PLL locked).
Thus a stereo broadcast is not automatically distinguished
from a bilingual broadcast. These broadcasts are distin-
guished manually using a mode switch. When it is deter-
mined that a monophonic broadcast is being received, the
matrix circuit converts to monophonic mode and the indica-
tor is turned off. When a multiplex broadcast is being
received, the matrix circuit converts to mode set on the
mode switch and the indicator is turned on. However,
during VCO killer or forced monophonic operation, the IC
will operate as if a monophonic signal were received even
if the received signal is a multiplex broadcast.

There were errors in mono/multiplex detection in earlier
models which used the sub-channel signal level to discrimi-
nate between monophonic and multiplex signals. The
TK10850 has been equipped with two types of malfunction
prevention circuits described below, eliminating these er-
rors.

1. The Lock-Capture Range Two-Level Conversion Cir-
cuit

This circuit is used to prevent errors in mono/multiplex
discrimination due to the 19 kHz FM stereo pilot signal.
The spectrums of the FM stereo composite signal and
the Japanese television audio multiplex signal are shown
in Figures 1 and 2, respectively.

As shown in Figure 3, a PLL with a wide lock range is
required in order to recover the sub-channel signal of
television audio multiplex by the PLL method. When the
FM stereo pilot signal enters the PLL, there is the
possibility that the PLL will lock onto this signal and an
error will occur in detection. One method to avoid errors
due to the FM pilot signal is to narrow the capture range
by narrowing the bandwidth of the PLL's Loop-low pass
filter, thus decreasing sensitivity in the 19 kHz region.
However, if this method is used, the sub-channel detec-
tion output rises dramatically at higher frequencies, as
shown in Figure 6. A variety of negative side effects
result, so it is impossible to narrow the PLL's Loop-low

19 38
FREQUENCY (kHz)

Figure 1: The spectrum of the FM stereo composite
signal.

15 16 31.5 47
FREQUENCY (kHz)
Figure 2: The spectrum of the television audio mul-
tiplex signal.

INPUT VOLTAGE

16 315 47
FREQUENCY (KHz)

Figure 3: Earlier models' PLL lock and capture range
used for the recovery of television audio multiplex
signals. (These models locked onto the FM stereo
pilot signal.)
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1-99




TK10850
TYPICAL APPLICATIONS (CONT.)

IC OPERATION (CONT.)

pass fi lter to the point that the PLL would not lock onto
19 kHz.

The TK10850 has a PLL with selectable capture range
that prevents errors in signal discrimination due to the FM
pilot signal. This circuit automatically switches between
the two capture ranges as shown in Figure 4, depending
on the input level of the sub-channel signal. In other
words, if the input level of the sub-channel signal is lower
than the multiplex detection level, the narrow lock-cap- 16 19 315
ture range is used. (The multiplex detection level can FREQUENCY (kHz)
vary. See "2. Multiplex Detection Level Variation Cir-
cuit.") If itis higher, the wider lock-capture range is used.
(The selection of the capture range is synchronized with
the on/off switching of the indicator.)

INPUT VOLTAGE

Figure 5: Thelock and capture range of the PLL (used
in earlier versions for TV audio multiplex sub-chan-
nel recovery) when the Loop-bandwidth was nar-
rowed. (The lock and capture range narrowed.)

2. Multiplex Detection Level Variation Circuit

This circuit is used to prevent errors in mono/multiplex
discrimination due to noise. The type and level of noise
can vary a great deal depending on the radio or TV,
particularly when the input is weak. Thus, noise can be a
cause for errors, too. The TK10850 has been equipped
with a multiplex detection level variation circuit that can
be set with external resistance to prevent errors due to
noise and provide the best multiplex detection level for
the particular radio or TV.

INPUT VOLTAGE

FREQUENCY

Figure 6: The frequency characteristics of the PLL
detector output (used for TV audio multiplex sub-
channel recovery) when the Loop-LPF is narrowed.
(There is a sudden rise in the higher frequencies.)

Since the TK10850 has a two-level lock-capture range
switching circuit as well as a multiplex detection level
variation circuit, the lock-capture range observed with
the PLL locked/unlocked is different than the lock-cap-

16 815 47 ture range observed with the indicator on/off. When
FREQUENCY (kHz) observed with the PLL locked/unlocked, Figure 4 shows
the wide lock-capture range when the indicator is on, and

Figure 4: The lock-caplure range of the TK10850M, {16 naon lockceaptur rang when the indictor s o
has a PLL with selectable capture range. 9 p 9

INPUT VOLTAGE
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TK10850

TYPICAL APPLICATIONS (CONT.)

IC OPERATION (CONT.)

2. Multiplex Detection Level Variation Circuit (Cont.)

with the indicator on/off. That is, the capture range
becomes +0 kHz at the set point of the multiplex detection
level. When the multiplex detection level is changed, the
lock-capture range is shifted up or down.

INPUT VOLTAGE

@ >t

19 315
FREQUENCY (kHz )

Figure 7: The lock and captures range of the
TK10850M when observed with the indicator on and
off. "A" shows the up or down shift when the multi-
plex detection level setting is changed. It does not
lock on the 19 kHz signal or noise below the multiplex
detection level.
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TYPICAL APPLICATIONS (CONT.)

MATRIX CIRCUIT

The block diagram matrix circuit is shown in Figure 1. The truth table of corresponding switches is shown in Table 1.

INPUT

56

OUTPUT
L R

’_l ADDITION lﬁ’—lisUB RECOVEF\‘Y}
A IN
A o5 MA|
o5 "Q"L‘]'BN
C o5
X 1/2 D o5 SuB

E L
] ADDITION °o—

REVERSAL

Figure 1: Matrix equivalent circuit

ADDITION F O/Ol—

MODE OUTPUT MODE SWITCH INTERNAL MATRIX SWITCH

L Clﬂ RCH a ¢ e b d f
Main Main | Main VREF o X X o X X
Sub Sub | Sub GND X 0 X X 0 X
Stereo L R Open X X o X X 0

"0" is ON, and "x" is OFF
Table 1: Modes and Switch Settings
MODE BILINGUAL BROADCAST STEREO BROADCAST
L CH RCH L CH RCH

Main Main Main (L+R)/2 (L+R)/2
Sub Sub Sub (L-R)/2 (L-R)/2
Stereo (Main + Sub) /2 | (Main — Sub) /2 L R

Table 2: Outputs

1-102
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TYPICAL APPLICATIONS (CONT.)

TERMINAL CONNECTIONS
PIN PIN NAME EQUIVALENT CIRCUIT FUNCTION PIN ‘
NUMBER VOLTAGE
(VvDC)
T N " _" A'A'Av
1 Right channel signal sok These are signal input pins. 1.4
. The output signal(s) from either the FM re-
input (lnpUt -R CH) °—|D+—¢—WV— storer or FM stereo restorer is connected to
. ci,c2 ' 1.2 these pins.
2 Left channel signal C1 and C2 are coupling capacitors. The
i - input impedance is 50 kQ.
input (Input - L CH) I 1av put imp
3 VCO killer switch This is the VCO killer pin. 0.7
(SW -VCO.K ) Pulling down this pin (0 to 0.4 V) has the
o following effects:
1. VCO oscillation is stopped.
2. The matrix circuit goes into
monophonic mode.
10k Sk 3. The multiplex indicator is
turned off.
4. The current consumption becomes
1.5 mA.

= This pin is used when an AM signal is being
received, for example.

Vi
4 Mode switch “ " This is the mode switching pin. The matrix 0.7
(SW-Mode) circuit can be switched to any mode manu-
oy oy ally with the mode switch. However, if any of
the following conditions exist, the matrix
=20k circuit will be in monophonic mode regard-
less of the mode switch setting.
=23k 1. Amonophonicsignalis being received.
2. The VCO killer is operating.
3. Monophonic operation is being se-
lected.

=23k

AV

RS
- - TOLOGIC CIRCUIT

5 Standard voltage This is the standard voltage output pin. C3 is 1.4

output a smoothing capacitor.
— J‘:)<—— v
(Reference Voltage) Fe REF
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TYPICAL APPLICATIONS (CONT.)

TERMINAL CONNECTIONS
PIN PIN NAME EQUIVALENT CIRCUIT FUNCTION PIN
NUMBER VOLTAGE
(VDC)
6 Mono/multiplex REGULATOR Ri. RalMiS is the mono/multiplex detsction level 1.4
detection level Voo ’ 2setting pin. The resistor R1 sets the mono/
setting (Lamp Level multiplex detection level. The detection level
. rises as R1 is increased. (Sensitivity de-
Adjust) creases.)
7 Channel Separation This is the channel separation adjustment
Adjustment pin. The R2 resistance is used to adjust
channel separation. The signal that recov- 0.45
ered the sub-channel signalincreases as R2
is decreased.
=
AAA'
8 PLL low pass filter h This is the PLL loop low pass filter pin. The 1.4
(PLL-LPF) 10k 1k following effects occurwhen C4isincreased:
—D MWy My + 1. The capture range narrows.
R > 2. Carrier rejection becomes higher.
3. The f-characteristic of the signal that
recovered the sub-channelsignalrises
I 1.4V at high frequencies.
9 VCO timing © VGG Thisis the pin for connecting the VCO timing -
capacitance capacitor. The user can monitor the VCO
~ oscillation frequency from this pin. Since this
| pin has high impedance, either an external
j ;I buffer or test equipment with high input im-
SCHMIDT | pedance should be used for measuring the
qs5 TRIGGER | VCO frequency.
c4 The following effects occur when C5 is in-
I creased:
= 1. The lock capture range narrows.
2. The level of the signal that recovered
the sub-channel signal increases.
10 VCO free running This is the VCO free running frequency set- 14
frequency setting ting pin. The VCO free-running frequency is
set to 31.468 kHz with R3.
1-104
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TYPICAL APPLICATIONS (CONT.)

TERMINAL CONNECTIONS

PIN
NUMBER

PIN NAME

Sub signal output
(Output Sub)

11

12

Filter 1 (HPF-1)

13 Filter 2 (HPF-2)

‘ 14 Decoupling
capacitor (C-limit)

EQUIVALENT CIRCUIT

FROMMATRIX

FUNCTION

VOLTAGE
(VDC)

This pin is used for sub-channel signal out-
put. The Right Channel input (pin 1) and the
Left Channel input (pin 2) are added, and the
sumis divided by 2 and made available at the
output.

Itis recommended to insert a filter to remove
the control channel signal from this pin's
output. If this filter is not included, not func-
tional problems will arise, but with the televi-
sion audio multiplex method, an audible beat
in the audio signal will develop from interac-
tion between the sub-channel signal and
control signal channel.

The parallel resonance in coil L and capaci-
tor C8 create a filter removing the control
channel. Capacitor C9 acts as a low pass
filter as well as a phase shift corrector for the
sub-channel signal.

1.4

1.4V

These pins connect to the active filter for sub-
channelsignal extraction. A high pass filter is
constructed by connecting the C6 and C7
capacitors. The mail channel signal is re-
duced by the high pass filter and the sub-
channel signal is sent on to the recovery
circuit and multiplex detection circuit.

When C4 = C5 = C, the cutoff frequency f of
the high pass filter is: fo = 1/(2 CR) Hz. The
rolloff is 12 dB/Oct.

This terminal connects to the decoupling
capacitor used as a limiter. C10 is the
decoupling capacitor.

TOKO, Inc.
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TK10850

TYPICAL APPLICATIONS (CONT.)

TERMINAL CONNECTIONS
PIN PIN NAME EQUIVALENT CIRCUIT FUNCTION PIN
NUMBER VOLTAGE
(VDC)
15 Forced monophonic Vee This is the PLL loop low pass filter pin. The 14
switch (SW-F. Mon.) following effects occur when C10 is large:
1. The capture range becomes narrow.
2. Carrier rejection becomes higher.
0 3. The f-characteristic of the sub-chan-
nel signal's detection output rises at
high frequencies.
16 GND GND pin. 0
17 Multiplex indicator This is the multiplex indicator pin. It is an —
(Lamp Driver) open collector.
N
18 Vge Ve pin. 45
19 Left channel signal These are the audio signal output pins. The 1.4
output pin bias is 1.4 VDC.
(Output-L CH) } AW
I
20 Right channel signal =
output (Output-R CH)
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TK10850

TYPICAL APPLICATIONS (CONT.)

THE S-CURVE OF THE FM IF, THE I/0O PHASE SHIFT
OF THE FM MPX, AND THE TK10850'S OUTPUT

Pin 19 and 20 might correspond to either the left and right or right and left audio signals depending upon whether the S-

curve of the FM IF is regular or reversed, and whether the phase shift between the FM MPX's input and output is regular
or reversed. Wire as shown in Figure 1 when both the S-curve of the FM IF and the phase shift between the FM MPX's
input and output are regular, or both are reversed. The outputs for this case are shown in Table 1. Wire as shown in Figure

2 when one is regular and the other is reversed. The outputs for this case are shown in Table 2.

FM FM E’-—)II 10850 20 R M LR 1 10850 20 R
e ] wex —L ] % [0 wex
Lf—>{2] 191 L2 191
Figure 1: Both regular or both reversed. Figure 2: One regular and the other reversed.
INPUT OUTPUT INPUT OUTPUT
Pin 2 Pin 1 Pin 19 Pin 20 Pin 2 Pin 1 Pin 19 Pin 20
FM stereo Left audio | Right audio | Leftaudio | Rightaudio | V. | -~ Vv ~ B Vv k
Stereo TV audio multiplex signal | Left audio | Right audio AR
._g Stereo
3 . . . . . .
S Main TV audio multiplex signal | Main audio | Main audio | V -~ +f 7 h \ B
Sub Bilingual Sub-audio | Sub-audio & \ g
Table 1: Input and output allocation corresponding to Figure 1.
INPUT OUTPUT INPUT OUTPUT
Pin 2 Pin 1 Pin 19 Pin 20 Pin 2 Pin 1 Pin 19 Pin 20
FM stereo Left audio ! Right audio | Leftaudio |Rightaudio | V. ™ |V [ ~ v |~
Stereo TV audio multiplex signal | Left audio | Right audio ~ \
:g Stereo
g Main TV audio multiplex signal | Main audio | Main audio | V ‘; +f \/_ ~ \
Sub Bilingual Sub-audio | Sub-audio S~V
Table 2: Input and output allocation corresponding to Figure 2.
Note: For the diagrams in Tables 1 and 2:
\" Horizontal axis = time, vertical axis = DC signal voltage
f Horizontal axis = time, vertical axis = frequency
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TK1

0850

TYPICAL PERFORMANCE CHARACTERISTICS

SUPPLY CURRENT vs

SUPPLY CURRENT vs TEMPERATURE INPUT/OUTPUT GAIN vs
. SUPPLY VOLTAGE 6 SUPPLY VOLTAGE
2
5 5
STEREO STEREQ OPERATION 1
| Py = MAIN
= 4 F——-— = e N gy R ) 0 [
L E — = +
£ 3 NO SIGNAL—] = 3 o SIoA = [ STEREO-
k=] 2 S r I e
2 e -
2 = 2 SUBT
VCO KILLED
1 1 VCO KILLED -3
0 0 11 )
2 3 4 5 6 7 8 9 20 0 20 40 60 80 2 3 4 5 6 7 8 9
Ve (V) TPCO1 TEMP (C°) TPC02 Vee (V) TPC03
OUTPUT SIGNAL LEVEL vs OUTPUT SIGNAL LEVEL vs OUTPUT SIGNAL LEVEL vs
INPUT SIGNAL LEVEL MODULATION FREQUENCY MODULATION FREQUENCY
-12 20
/ MAIN STEREQ
A I 24
N 2 AR ]
A ™
18 WAIN STEREQ = N . d
— y. T o
2 ~ = 2 4
T 3 ., 5 A
3 A su ) S Va MAIN STEREQ
4 n o LA SUB
A -36 y
-30 ~ 74 | | DE EMPHASIS = 75 s N
» o UL LI W
" / / 0 0102 05 1 2 5 10 5 1 2 5 10 2 5 100
-36 -30 -24 -18 -12 fmop (KkHz) TPC05 MR (%) TP006
Vin (dB) TPCO4
OUTPUT SIGNAL DISTORTION vs OUTPUT SIGNAL DISTORTION vs QUTPUT SIGNAL DISTORTION
SUPPLY VOLTAGE INPUT SIGNAL LEVEL vs MODULATION FREQUENCY
10 10 10
5 5 5 H
2 2 2 aY
< SB—xr=oA & ' SUB I é:::
< ; = 05 T s m=s
5 e STEREQ 3 o ] g o8
S 02 = s o STEREQ e
\ T I~ 0.2 -
o A " : or |LLL sTereol LA i
‘ i =
005 0.05 MAIN 0.05 —H
MAIN
0.02 0.02 l 0.02 . 5”\
2 3 4 5 6 7 8 9 -36 -30 24 -18 12 006 0102 05 1 2 5 10
Vee (V) PCO7 Vg (dB) TPCO8 Fuop (kHz) TPCO9
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TK10850

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

OUTPUT SIGNAL DISTORTION SIGNAL TO NOISE RATIO vs SEPARATION vs POWER
vs MODULATION RATIO POWER SUPPLY VOLTAGE SUPPLY VOLTAGE
1 % % LEFT TO RIGHT
5 NI /— \
{i\ 75 50 <
2
_ N STEREO MAIN N
= 1 " 70 40 AN
T i 2 T = I~
s 2 g |H—sue- S % RIGHT TO LEFT™
S o2 SUB—] = " @
s I | s
0.1 60 T 20
005 I STEREQ
MAIN—] 55 10
0.02
0.5 1 2 5 10 20 50 100 50 I 0
MR (%) P10 2 3 4 5 6 7 8 9 2 3 4 5 6 7 8 9
Voo (V) TPC11 Voo (V) TPC12
SEPARATION vs INPUT SEPARATION vs SEPARATION vs
SIGNAL LEVEL MODULATION FREQUENCY MODULATION RATIO
60 T T T 60 TT"TTTr! 60
LEFT TO RIGHT RIGHT TO LEFT HH” ' '
50 % > 5 RIGHT TO LEFT “r
B(, H- 1T k‘\ L
40 RIGHT TO LEFT -~ % “ AT e
—~ = LEFT TO RIGHT| N —~ AT ""’ﬂ'
— L] o —]
2 5 H g° \’k S V%6 LEFT TO RIGHT
o [72)
=] 20 ° ap
20
10 10
10
|1 T~ 0 0
.05 01 02 05 1 2 5 10 5 1 2 5 10 20 50 100
0_35 30 24 18 12 fmop (kHz) TPC14 MR (%) TPC15
Vin (dB) TPC13
SEPARATION vs CROSSTALK vs SUPPLY VOLTAGE CROSSTALK vs INPUT
SEPARATION ADJUSTMENT 80 SIGNAL FREQUENCY
RESISTANCE ' ] l 80 e
60 SUB TO MAIN
70 |—MoNOPHONIC |
50 70
[———
“ 2 60 [N TO SUB — w =" MONOPHONIC|
—_ i< i 1 |
= = SUB TO MAIN g | MAIN TO SUB
Z a0 4 2 L1
2 S50 S50
20 /
0 40 40
|_—1
0 30 30
2 5 o 2 2 3 4 5 6 7 8 9 36 -30 24 -18 -12
RSEP (kQ) PC16 Vee (V) TPC17 Viy(dB) C18
__
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TK10850

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

CROSSTALK vs CROSSTALK vs CARRIER LEAKAGE vs SUPPLY
MODULATION FREQUENCY MODULATION RATIO 0 VOLTAGE
80 80
FHTIE
MONOPHONIC
" I " MONOPHONIC 30
L -
s A - Il ‘:jﬂ r - [
2 60 2 60 SUB TO MAIN ( P ) 2 / DE-EMPHASIS = 75 us
2 BOANL 2 ] = DE-EMPHASIS = 0 s
5 w0 5 w0 ©
SUBTO MAIN | | '\ )11
© LU © 10
MAIN TO SUB W Py (
%
U ”_”I I / MAIN TO SUB [/
30 30 1111 1 || 0
.05 01 02 05 1 2 5 10 5 1 2 5 10 20 50 100 2 3 4 5 6 7 8 9
fmop (kHz) P19 MR (%) TPC20 Veo (V) TPC21
MAXIMUM INPUT SIGNAL DETECTION LEVEL vs
LEVEL vs SUPPLY VOLTAGE DETECTION LEVEL vs
. SUPPLY VOLTAGE MODULATION FREQUENCY
2 p———r—r— 12
_ | STEREO MODE ‘ H || l 1 | I
INPUT SIGNAL: MON MODULATION RATIO 0% STEREO MODE
-6 18 18
= / = s
2 INPUT SIGNAL: L + 5 &
2 12 S e u ON
§2 E ON 1 g i
= z o = TN
|_—1 -30
- -30 OFF
18 ’ | OFF -
’ MONOPHONIC MODE L *® L
24 -36 05 0102 05 1 2 5 10
2 3 4 5 6 7 8 9 2.3 4 5 86 7 8 9 fmop (kHz) TPc24
Voo (V) TPe22 Vee (V) Tee23
DETECTION LEVEL vs DETECTION LEVEL vs DETECTION
MODULATION RATIO LEVEL ADJUSTMENT LEVEL
-12 -12
J lr |"H | | l STEREO MODE
H D | MODULATION RATIO 0% on
STEREQ MODE -18 —
18 |_—1
8 3 24 P -
E g P OFF
5 o e
: ON S W7
= Z /
z U = 364,
OFF
= 42 H
i |
5 1 2 5 10 20 50 100 -48
MR (%) Tpe25 0 1 2 3 4 5 6
RLAMP (kQ) TPC26
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TK10850

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

CAPTURE, LOCK vs

CAPTURE, LOCK vs SUPPLY VOLTAGE INPUT SIGNAL LEVEL CAPTURE, LOCK vs SUPPLY VOLTAGE
60 60 60
— |
50 50 / 50
-
<40 /I— . R "—/-—A $
b JJ |— < 40 ~ 40 711 L
= = L z —" L z Ls| Cs Cm|t™m
z 30 —— = 30 = 30 ¥
o] —t C o ~— oc 1 X A
i - c = T T
E 20 - —— 2 20 E 20
] ° N~ \
10 10 —— 10~
0 0 0
Bt 42 36 30 24 18 12 -6 2 3 4 5 6 7 8 9
cc V)N (dB) P28 Vee (V) TPC20
CAPTURE, LOCK vs DC OUTPUT SIGNAL VOLTAGE vs VCO ADJUSTMENT RESISTANCE
INPUT SIGNAL LEVEL INPUT SIGNAL FREQUENCY vs SUPPLY VOLTAGE
60 1.8 45
1.7
50
1.6 ¢ AN
< 40 A—k 40
z Ls Cs [Cm | Ly z 19 N ]
= 3 v E 14 ~ =
z ¥ LA 5 \ v 8 |1
i > 13 &«
c 20 35
° 12 Ny
10
1.1
0 1 30
42 36 -30 -24 18 12 6 0 10 20 30 40 50 60 70 2 3 4 5 6 7 8 9
Vin (dB) TPC30 FREQUENCY IN ( kHz) TPC31 Voo (V) TPC32
VCO FREE-RUNNING FREQUENCY vs
VCO ADJUSTMENT RESISTANCE ) ) . )
60 Notes: Measurements in graphs 1 to 4 of this section were taken in stereo
mode. Measurements in graphs 1 and 2 were observed according to
A whether the lamp (multiplex indicator) was on or off. "L" indicates the
= 50 AN lock range and "C" the capture range. Measurements in graphs 3 and
= \\ 4 of this section were observed according to whether the VCO frequency
s 40 N was locked onto the input signal or not.
£
@ 30 "Lg" and "C4" are the lock range and capture range during forced
= I monophonic operation.
S 2
In graph 6, the VCO adjustment resistance is set so that the VCO free-
running frequency is 31.5 kHz.

0
22 26 30 34 38 42 46 50
Ryco (kQ) TPC33

TOKO, Inc. 1-111



TK10850

RRR (dB)

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

RIPPLE REMOVAL RATIO vs
POWER SUPPLY VOLTAGE
50 T I 1 1
MONOPHONIC MODE
40
_’——-—'—’
A
2 I VR_IPPLEV= ‘24. dBV_
I fRIPPLE = 1 kHz
N [ ]
2 3 4 5 6 7 8 9

Vee (V) PC34

RRR (dB)

50

40

30

20

10
-42

RIPPLE REMOVAL RATIO vs
RIPPLE LEVEL

T T T
MONOPHONIC MODE

fRIPPLE = 1kHz

| [ ]

36 -30 -24 -18 -12
VRIPPLE (dBV)

-6

TPC35

RRR (dB)

%

RIPPLE REMOVAL RATIO vs
RIPPLE FREQUENCY

UL
| MONOPHONIC MODE

VRIPPLE = 24dB

mn ek

0102 05 1 2 5 10
RIPPLE FREQUENCY (kHz) recss
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TK15021

DUAL TWO-INPUT/SINGLE OUTPUT AUDIO ANALOG SWITCH

FEATURES

0.005% Distortion

Low Voltage Operation (3 V)

High Input-Output Isolation

Less Sensitive to ESD than CMOS Switches

2 SPDT Channels Independently Controlled
Unity Gain

High Input Impedance, Low Output Impedance
100 kHz Bandwidth

DESCRIPTION

The TK15021 is an active analog switch using
transconductance amplifiers to provide wide audio band-
width, low distortion dual SPDT switch for AC signals.

The circuit has two separate sections to switch each of two
outputs. The IC features high inputimpedance (75 kQ) and
low output impedance (25 Q).

The switch controlinputs have internal pull-up resistors and
can be driven by open collector type circuits. The TK15021
has a wide dynamic range and can accept AC signals up to
4.5 V(rms), and has a maximum noise level of 10 puV.
Typical crosstalk is -80 dB. The IC will operate from 3 to 20
volts and typical current consumption is 3.5 mA.

The TTK15021 is available in ZIP10 plastic zig zag pack-
age and MFP14 Mini Flat Plastic package.

ORDERING INFORMATION
TK15021 [0 0 00

Tape/Reel Code
Temp. Range

Package Code

PACKAGE CODE TEMP. RANGE
M : Surface Mount C: -20t0+75°C
Z:Z2IP

TAPE/REEL CODE
BX : Bulk/Bag

TX : Paper Tape

TR : Tape Right

TL : Tape Leit

MG: Magazine

APPLICATIONS

B Audio Mixers/Effects

W Car Stereo

M Telecom

B Telecommunication Equipment
B Audio Systems

M Portable Consumer Equipment

TK15021Z TK15021M
Kev1in [T]O
cmmw% Voo E 0 El GND
outpuT 1 [3] CHIBIN E EI CH2BIN
cH1BIN [2
= a8 B
ano [B
VCC E CH1 OuUT E: ZI CH20uUT
cHz BN [7] NG E E‘ NG
otz [5 oo [7] ] orenn
cHz AN [3]
KEY 2 IN @ KEY1IN E 3 KEY2 IN
TK15021Z « PO
BLOCK DIAGRAM
KEY 1 INTAINTB IN2AIN2B
o] [s] [ell7] [] [
| L o o)
CONTROL \
INPUT
CONTROL
INPUT
| T VCC
I C1 R K1 B Y
KEY 2 Veo ouT1 ouT 2
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TK15021
ABSOLUTE MAXIMUM RATINGS

INPUL VOIAGE Vg apax - veereresrsemssssmeisisesisnniinieanians 24V Control Section

Power Dissipation (Z Package) Note 1 .............. 490 mw Input Voltage .........ccccvnvincinnne -0.3Vto Vg +0.3V
Power Dissipation (M Package) Note 2 ............. 600 mW  Analog Switch Section

Junction Temperature ..........ccooeeeeveveeenenruenennnn. 150 °C Input Voltage ...........ccccevveiiinnns -0.3Vto Ve +0.3V
Storage Temperature Range ...-551t0 +125°C Output Current 3 mA
Operating Temperature Range .................. -20t0 +75°C  Operating Voltage Range .........cccccoveveevenenen. 3to20V

Lead Soldering Temp. (10 S€C.) ..ccvvvevvrvvenerinens 300°C  Maximum Input Frequency ...........ccceeveveencennne 100 kHz

ELECTRICAL CHARACTERISTICS

Device specification for ZIP10 Package: Voo =20V, Ty =25 °C

SYMBOL PARAMETER TEST CONDITIONS MIN l TYP MAX | UNITS
lec Supply Current [ 3.5 7.0 mA
Control Section

A Low Input Level -0.3 0.8

Vin High Input Level Control terminal 23 Ve +0.3

open (Note 3)

Analog Switch Section

THD Distortion Vin=1V(ms), f=1kHz, 0.005 0.01 %
R =10kQ

NL Residual Noise Input terminal, R = 10 kQ 10.0 uV(rms)
grounded with 10 pF, (Note 4)

Crss Crosstalk Viy = 1V(rms), f =10 kHz, -64 dB
R, =10 kQ, (Note 5)

DYN Dynamic Range THD =0.1%, R = 10k, 4.5 V(rms)
f=1kHz

VeenT In/Output Terminal Voltage | At no input Vee/2 \'

Vg Voltage Gain 0.0 dB

AVeent DC Center Point Difference | Voo =9V 50.0 mV

between channels

Note 1:  Power dissipation must be derated at the rate of 4 mW/°C for operation at T, = 25 °C and above.

Note 2:  Power dissipation must be derated at the rate of 4.8 mW/°C for operation at T, = 25 °C and above.

Note 3:  When control terminals are High, the switch is ON.

Note 4: Residual Noise is measured with input terminal grounded using 10 pF capacitor. (See Test Circuit)

Note 5:  Crosstalk is measured with unused input terminals grounded using 10 uF capacitor and 10 kQ resistor in series.
(See Test Circuit)
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TK15021

ELECTRICAL CHARACTERISTICS
Device Specification for MFP14 package: Voo =20V, Ty =25°C

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS

lee Supply Current 3.5 7.0 mA

Control Section

Vi Low Input Level 0 0.8 Y

ViH High Input Level 1.8 V, control terminal open 23 Ve +0.3 v
(Note 3)

Analog Switch Section

THD Distortion Viy =1 V(rms), f =1 kHz, 0.005 0.01 %
R_=10kQ

NL Residual Noise Input terminal, R = 10 kQ 10.0 uV(rms)
grounded with 10 uF, (Note 4)

Crss Crosstalk (Note 5) -80 -75 dB

DYN Dynamic Range THD = 0.1%, R = 10 kQ, 4.5 V(rms)
f=1kHz

DCcent In/Out DC Bias Mismatch | At no signal Vee/2 \Y

ADCent Output DC Bias Mismatch | Voo =9V 50 mv

Vg Voltage Gain f=~20 kHz 0 dB

Ry Input Resistance 75 kQ

Rout Output Resistance 25 Q

Note 3:  The switch control terminal is at 1.8 V (high) when left open. The input circuit is shown below.

KEYIN ¢ REG

Y =r3 R4

out

Note 4:  Residual Noise is measured with input terminal grounded using 10 uF capacitor. (See Test Circuit)
Note 5:  Crosstalk is measured with unused input terminals grounded using 10 pF capacitor and 10 kQ resistor in series.
(See Test Circuit)
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TK15021

BASIC CIRCUIT

p——o OUT

= R1=R2=R3 100% NEGATIVE FEEDBACK

ADDITIONAL INFORMATION

1. Switching Speed
Switch control (KEY) response time is typically 200 usec.

2. AC Loading
Recommended load resistance (R|) is 10 kQ. When using capacitive coupling, set R < Z),. Where I<3 mA.

2N

3. Crosstalk (Isolation, Separation)
Since the impedance is high (75 kQ), the input coupling capacitor works as an antenna, causing increased
crosstalk, particularly when inputs are located close together. Locate the capacitors as far as possible from each
other on the printed circuit board.

4, Short Circuit of Input/Output Terminals
Since the input terminals have high impedance (75 kQ), a short circuit to V¢ or ground doesn't cause any
damage. Also, a short circuit at the output terminals to V. doesn't cause any damage. However, a long term
short circuit of the output terminals to ground may cause damage, as the current is determined by the base current
of the transistor (refer to the basic circuit).

5. DC Signal Input
As the basic circuitis a voltage-follower, the inputlevel can be modulated to within 1 Vlower of either Vo orground.
Vee I

— 1N out __m o

GND ... ... Jf_ 'ji,tf,‘j:. w
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TK15021

TEST CIRCUIT
Test Circuit is for the TouF ———{Tlkevin @
ZIP10 Package Tl 2] cmiam 'Nl_,
M {3]outPut1 *
M . I L,T_ NOTE 1 T 10 uF
ﬁ LUl 14} CHIBIN =
10 uF ﬁ 5| GND
= +IN
= {_O 7 ~ 8] vee Lm e
I — [7]cHze N NOTE 2 !
10 pF - wvl ] {8} outPut2 i
= [g]cHeam -
Wy =
10uF 6 +—{10] KEY2 1IN
&GO NS T
rrTr
H L
Note 1: For residual noise measurement, ground the input terminal with a 10 uF capacitor.
Note 2: For crosstalk measurement, ground the input terminal with a 10 uF capacitor and 47 kQ
resistor connected in series.
Note 3: Following power on, a minimum of 2 msec waiting time is necessary before testing.

TYPICAL PERFORMANCE CHARACTERISTICS

DISTORTION vs FREQUENCY CROSSTALK vs FREQUENCY
= ==ssie———==c=ii | L B
= —Voc = 20V 40 |Vec =15V, Vg =1V(rms),
g Vi =1 V(rms) Ry = 47 k2, Cpy = 0.22 JF,
E oo R, =56k ||| g R =10k P g
[ g -60 7
- T2 ~ /
=) > x
o T 3 P
3 R_ =10 kQHH = pul
= 3 80
< 0.001 I 1
pm g o /
- 4
=
e -100
100 1k 10k 1k 10k 100 k
FREQUENCY (Hz) FREQUENCY (HZ)
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TK15021

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

DISTORTION vs DYNAMIC

RANGE DYNAMIC RANGE vs SUPPLY VOLTAGE
—_——
- B= T ]
= — Ve =20V, 2 6 | V=20V,
=] L f=1kHz £ | [™p=01% y
5 01 R.=5.6ka=— g R =10k 4
@ ] Sy
S ' 3
=2 . =2
§ —t— | R =10kQ] = 3 /'
|t =
o=
g oo — ,1‘_/ . — : /
=2 - =
= = a 4
e
4 8 12 16 20 24 28
! 2 s 4 SUPPLY VOLTAGE, V. (V)
INPUT VOLTAGE, V yy ,V(rms) e
TYPICAL APPLICATION
CH1 ____o\o_|I.—0’d z'_*’um CH1 7]
Q_|
E—J]'g*’ B INPUT
o —h— A
cHz $—0 ~o—{10] oS +*Tes CH2 —J
e
10uF X 4

cc

o,
= le

OUTPUT

Note: At normal condition (Low Level) of the selector switch, the A input side is ON.
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TK15022

DUAL TWO-INPUT/SINGLE OUTPUT AUDIO ANALOG SWITCH

FEATURES

0.005% Distortion

Low Voltage Operation (1.8 V)

High Input-Output Isolation

Less Sensitive to ESD than CMOS Switches

2 SPDT Channels Independently Controlled
Unity Gain

High Input Impedance, Low Output Impedance
100 kHz Bandwidth

DESCRIPTION

The TK15022 is an active analog switch using
transconductance amplifiers to provide a wide audio band-
width, low distortion dual SPDT switch for AC signals.

The circuit has two separate sections to switch each of two
outputs. The IC features high inputimpedance (75 kQ) and
low output impedance (25 Q).

The switch controlinputs have internal pull-up resistors and
can be driven by open collector type circuits. The TK15022
has a wide dynamic range and can accept AC signals up to
4.5 V(rms), and has a maximum noise level of 10 pV.
Typical crosstalk is -80 dB. The IC will operate from 1.8 to
15 volts and typical current consumption is 3.5 mA.

The TK15022 is available in ZIP10 plastic zig zag package
and MFP14 surface mount package.

ORDERING INFORMATION
TK15022 0 0 OO

Tape/Reel Code
Temp. Range

Package Code

TAPE/REEL CODE
BX : Bulk/Bag

TX : Paper Tape

TR : Tape Right

TL :Tape Left

MG: Magazine

PACKAGE CODE  TEMP. RANGE
M : Surface Mount C: -20t0+75°C
Z:ZIP

APPLICATIONS

B Audio Mixers/Effects

Car Stereo

|
|
B Audio Systems
|

Telecommunication Equipment

Portable Consumer Equipment

TK15022Z

Keviin [T]o
cH1 AN [2]
outpuT 1 [3]
cH1BIN [4]
ano [5]

vee [6]

cH2BIN [7]
outPuT2 [8]
cH2AIN [9]
Kev 2 [ig

TK15022Z « PO

TK15022M

<>

EI GROUND

E CcH2BIN
El Ne

ouTPUT E E oUTPUT

CH2BIN E E CH2 A IN
NG E 9| ne

KEY 1 E

8 | KEY2

z
o
>
w
4
10

BLOCK DIAGRAM FOR Z PACKAGE

> ICH‘BIN

= E"]GND

CONTROL

ﬁ
o

s CH2AIN
~

b

S — ~» ICH1AIN

CONTROL

1 Vee

| o~

Le]

8
>

~-eHH][1

0UT2|a=
OUTIlm
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TK15022
ABSOLUTE MAXIMUM RATINGS

INPUL VOIRAGE Vaoppax -+oeeeseersreeseereerseemsunnnenemeseeenens Control Section

Power Dissipation (Note 1) Z Package .... Input Voltage .........ccooeeeeiirninnne. -0.3Vto Vg +0.3 V
Power Dissipation (Note 2) M Package ............. Analog Switch Section

Junction TeMPErature .........cooveeeeeeeeeerecneneenes Input Voltage ...... ieerns0.3V 10 Voo +0.3 V

Storage Temperature Range....... -55t0 +125 °C Output CUITENE ..t 3 mA

Operating Temperature Range .. ..-20to +75°C  Operating Voltage Range..... ..1.8t0 15V
Lead Soldering Temp. (10 S€C.) ..ocovvrvvevricniens 300°C  Maximum Input Frequency .........cccococeeveeinenns 100 kHz
ELECTRICAL CHARACTERISTICS
Specifications for the TK15022Z: Voo =8V, Ty =25°C
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
leci Supply Current 1.2 2.0 mA
Control Section
Vi Low Input Level -0.3 0.4
ViH High input Level Control terminal 1.8 Vee +0.3
open (Note 3)
Analog Switch Section
THD Distortion Vgiy =1 V(rms), f =1 kHz, 0.005 0.01 %
R, =10kQ
NL Residual Noise R, = 10 kQ; input terminal 10 uV(rms)
grounded with 10 pF, (Note 4)
Crss Crosstalk Vg =1V(rms), =10 kHz, -64 dB
R, =10k, (Note 5)
DYN Dynamic Range THD = 0.1%, R = 10 kQ, 3.0 3.5 V(rms)
f=1kHz
VGENT Input/Output Term. Voltage | With no input signal V2 \Y
Ve Voltage Gain 0 dB
AVeenT Output Mismatch Voltage 50.0 mV

Note 1:  Power dissipation must be derated at the rate of 3.12 mW/°C for operation at T, = 25 °C and above.
Note 2:  Power dissipation must be derated at the rate of 4.8 mW/°C for operation at T, = 25 °C and above.
Note 3:  When control terminals are open (HIGH), the switch is ON.

Note 4: R, = 10 kQ. Unused inputs grounded through 10 uF.

Note 5:  See page 1-123.
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TK15022

BASIC CIRCUIT

R1=R2=R3

+—o OUT

100% NEGATIVE FEEDBACK

ELECTRICAL CHARACTERISTICS
Specifications for the TK15022M: Vo =8V, T4 =25°C

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
leo Supply Current Output Open 1.5 25 mA
Control Section

Vi Low Input Level (Note 6) 0 0.8 \'
Viy High Input Level 1.8 V at control terminal 1.8 Vee

Analog Switch Section

THD Distortion Viy =1 V(rms), f = 1 kHz, (Note 7) 0.005 0.01 %
NL Residual Noise (Note 4) 10 uV(rms)
Crss Crosstalk V|n = 1V(rms), f =10 kHz, -80 -75 dB

R, = 10kQ, (Note 5)
DYN Dynamic Range THD = 0.1%, R_ = 10kQ, 2.0 V(rms)
f=1kHz
VeenT Input/Output Term. Voltage | At no input 4 \Y
Ve Voltage Gain 0 dB
AVeent | Output Mismatch Voltage | = ~20 kHz 50 mV
ZN Input Impedance DC 75 kQ
Zout Output Impedance DC 20 Q
Note 6: The control input circuit is as shown below, Low level at Open:
R
CONTROL TERMINAL LOGIC CIRCUIT
A2 =

Note 7: The distortion and dynamic range of CH1A is measured with control terminal open.
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TK15022

TEST CIRCUIT

Z Package —

CH1AIN
OUTPUT 1
CH1BIN
GND

NOTE 1 10 pF

L
:
”;I_’ ’J_‘
o] [o][o] [e] [~
||HD_+_§

S I

Vee
CH2BIN NOTE 2
OUTPUT 2
CH2AIN

R
IO

L
Note 1: For residual noise measurement, ground the input terminal with a 10 uF capacitor.
Note 2: For crosstalk measurement, ground the input terminal with a 10 uF capacitor and 47 kQ
resistor connected in series.

10 uF

47 kQ

KEY 2 IN

%HHMm

=

=

n
.\c

56
©

T

TYPICAL PERFORMANCE CHARACTERISTICS

DISTORTION vs CROSSTALK vs

FREQUENCY FREQUENCY
L UL L O L LI
S — V=12V, 1| 401 Voo =15V, Vgpy = 1 V(rms),
= [ Vi =1 V(ms); R = 47 kQ, Gy = 10 4F, R, = 10 kQ I
E 001 [~ R =10kQ _fg - 5
A @
@ 2t s 60 (
o -
o < .
§ é 80 A
w
£ 0001 S >
pu =} =3 2
= p—
=
e -100
100 1k 10k 1% 10k 100 k
FREQUENCY (Hz) FREQUENCY (Hz)
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TK15022

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

DISTORTION vs DYNAMIC RANGE DYNAMIC RANGE vs SUPPLY
VOLTAGE
~ — ol
& F vge=12v, z O -1k
= o £ THD = 0.1%,
2 = 1kHz = S Rr-t0ke
S 01 2 4 /|
a 8 4
= = 3 /
= o
g o /
Z 001 2 2 »
z = v
=4 e 1 .
E = 4
4 8 12 16 20 24 28

1 2 3 4
INPUT VOLTAGE, V 1y, (Vaws)

SUPPLY VOLTAGE, Ve, (V)

TYPICAL APPLICATION
—W—
° A
; o E‘ﬂ"o’f CH1
CH1 O/O_E LI}‘ﬁﬂ'o—zo B INPUT
CHz | 2 _o{70] POQQ__%::IHE Lo —J
c4
10pF X 4
o v
= 5
Lo [s
R5 { { R6
CTH1 °© c;z"
OUTPUT

Note: At normal condition ("L" level) of the selector switch, the A input side is ON.
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TK15022
APPLICATION INFORMATION

1. Switching Speed
Switch: control response time is typically 200 usec.
2. Short Circuit of Input-Output Terminals

Since the input impedance is high (75 k<), short circuit of input terminals to V or GND doesn't cause any damage.
Also a short circuit of output terminals to Voc doesn't cause any damage. However, long term short circuit of output
terminals to GND may cause damage, as the current is determined by base current of the transistor (refer to the basic
circuit).

3. Crosstalk (Isolation,;Separatibn)
Since the input impedance is high (75 kQ), the input coupling capacitor works as an antenna, causing increased
crosstalk, particularly when the inputs are located close together. Locate the capacitors as far as possible from each
other on the printed circuit board.

4. AC Loading

The recommended load resistance (R, is 10 kQ.
When using capacitive coupling, set R < Z . Where | <3 mA.

5. DC Signal Input

As basic circuit is a voltage-follower, the inputs can be modulated to within 1 V of either V. or GND.

1IN ouT ___m """""
___________ 1V

[]

Z

)
Il
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TK15023

DUAL TWO-INPUT/SINGLE OUTPUT AUDIO ANALOG SWITCH WITH MUTING

FEATURES

0.005% Distortion

Low Voltage Operation (3 V)

High Input-Output Isolation

Less Sensitive to ESD than CMOS Switches

2 SPDT Channels Independently Controlled
Independent Mute Control For Each Channel
Unity Gain

High Impedance Input/Low Impedance Output
100 kHz Bandwidth

DESCRIPTION

The TK15023 is an active analog switch using
transconductance amplifiers to provide wide audio band-
width and low distortion. It has a dual SPDT switch and
circuitry for muting the audio signals.

The circuit has two separate sections to switch each of two
outputs. The IC features high inputimpedance (75 kQ) and
low output impedance (25 Q). The switch control inputs
have internal pull-up resistors and can be driven by open
collector type circuits. The TK15023 has a wide dynamic
range and can accept AC signals up to 4.5 V(rms). lthas a
maximum noise level of 10 uV. Typical crosstalk is -80 db.

APPLICATIONS

B Audio Systems

B Radio Cassettes

B Effects Pedals

M Musical Instruments

TK15023Z

cHiaIn [T]o
cHi out [2]
cH1B N [3]
KEY 11N [4]

ano [5]

Vee E
KEv2 N [7]
cH28 N [E]
cH20uT [9]
cH2a I [iQ

TK15023Z « PO

BLOCK DIAGRAM

Vgo GND

The device will operate from 3 to 20 Volts and typical G
current consumption is 3.5 mA.
i CH 1 INPUT : [: @—’lﬂff—j:j‘c z'r@
The TK15023 is available in ZIP10 plastic zig zag package. N | otouTeur
X =
CH 2 INPUT A @—)I[L_E o\c :
° I: : IH’*'—E”—O Q S : CH20UTPUT
MUT CONTROL L
CINE
1 2
CONTROL KEYS
ORDERING INFORMATION
TRUTH TABLE
TK15023 00 OO0
Tape/Reel Code KEY 1IN KEY 2 IN CH1 CH2
Temp. Range HIGH LOW CH1,AON | CH2,AON
Package Code LOW HIGH CH1,BON | CH2,BON
PACKAGE CODE TEMP.RANGE  TAPE/REEL CODE
2: Zig Zag Plastic C:-3010485°C  BX: Bulk/Bag OTHER MUTE CH MUTE CH
MG: Magazine
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TK15023
ABSOLUTE MAXIMUM RATINGS

INPUL VOIREGE VS pax «evveesersmesssmsessesssieissieesseinas 24V Control Section

Power Dissipation (Note 1) ......c.cceeeureereieienenccns 450 mwW Input Voltage .........ccceevvvemiiiicinicns -0.3Vto Vs +0.3V
Junction TemMPerature...........ccevceeveeeevcercecveeeeennnns 150°C  Analog Switch Section

Storage Temperature Range....... -55t0 +150 °C Input Voltage ......cccoevvecieacnnnnnn -0.3VtoVec +0.3V
Operating Temperature Range .................. -30to +85 °C Output CUITENt ... 3mA

Lead Soldering Temp. (10 S€C.) ...coeruvrvereerrreennnnes 300 °C

ELECTRICAL CHARACTERISTICS
Test conditions: Vo =12V, R =10kQ, Tp =25 °C

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
Vee Operating Voltage Range 3.0 20.0 \%
lec Supply Current at R =Open 25 5.0 mA

Control Section

Vi Input Low Level 0 0.4

ViH Input High Level Note 2 2.6 Vee

Analog Switch Section

THD Distortion V|y =1 V(rms), f=1 kHz, Note 3 0.005 0.010 %
THD2 Distortion V|n=1 V(rms), =20 kHz 0.005 0.020 %
N_ Residual Noise Note 4 10.0 | pV(rms)
N m Residual Noise Mute CH 20.0 | uV(rms)
Crss Crosstalk Note 5 -80 -75 dB
DYN Max. Input Signal Level | THD=0.1%, f =1 kHz 3.0 3.5 V(rms)
DCcent IN/OUT DC Bias at no signal Voo \
ADCcent | Output DC Bias Mismatch 75 mV
Vg Voltage Gain f=~20 kHz -.02 0 +0.2 dB
ZN Input Resistance 75 kQ
Zoyt Output Resistance 25 Q

Note 1: Power dissipation must be derated at a rate of 3.6 mW/°C for operation at T, = 25 °C and above.

Note 2: An Open Control Input corresponds to logic 'Low' level.

Note 3: See Test Circuit

Note 4: Residual Noise is measured with input terminal grounded using 10 uF capacitor. (See Test Circuit)

Note 5: Crosstalk is measured with unused input terminals grounded using 10 uF capacitor and 10 kQ resister in series.
(See Test Circuit)
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TK15023

TEST CIRCUIT
SwWe 10 yF ° Vee
5 ~o—| [i]cH1AN @
—O
A 10 F Jrf:jf CH10UT
‘E SwW7 o—* {3|CcHIBIN
Sws H 4| KEY 1IN
{ 5|GND
10kQ= "ID"_,,"E Veo
———{Z KEY 2N
8lCH2BIN
sw2
(\ % CH2o0uT
1 V(rms) 10|CH2 A IN
or 4.5 V(rms) gé @ I Ej%j I:
1. Only 1 ch is shown.
2. Use this circuit for THD and dynamic range tests.
3. NL, DCcent and ADCcent is measured using SW5.
4. Crss is measured using SW8.
5. Following power on, a minimum of 2 msec waiting time is necessary before testing.

APPLICATION INFORMATION

1. Switching Speed

4.
Switching control response time is typically 200 psec.
2. AC Loading
— C
ouT

—T+_RL _ZIN

Recommended load resistance (R|) is 10 kQ. When 5

using capacitive coupling, set R, <Z, . Where I<3mA.

3. Crosstalk (Isolation, Separation)

Since the input impedance is high (75 kQ), the input
coupling capacitor works as an antenna, causing

increased crosstalk, particularly when inputs are lo- GND.... ..

cated in close proximity. Locate the capacitors as far
as possible from each other on the printed circuit
board.

Vee

Short Circuit of Input-Output Terminals

Since the input terminals have highimpedance (75 kQ),
shortcircuitatthe inputterminalsto V,or GND doesn't
cause any damage. Also short circuit of output termi-
nals to V., doesn't cause any damage. However, a
long term short circuit of the output terminals to GND
may cause damage, as the currentis only limited by the
base current of the output transistor, as shown in the
basic circuit.

DC Signal Input

As the basic circuit is a voltage-follower, the inputs can
be modulated to within 1 V of either V. or GND.

TN

TOKO, Inc.
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TK15023

BASIC CIRCUIT

TYPICAL PERFORMANCE CHARACTERISTICS

SUPPLY CURRENT vs SUPPLY VOLTAGE SUPPLY CURRENT vs TEMPERATURE

Igc (mA)
\
Igc (MA)
/

lli——
|[l—

I

00 2 4 6 810121416 18 20 030 20-10 0 10 20 30 40 50 60 70 80
vee (V) TEMPERATURE ( °C)
CONTROL KEY THRESHOLD LEVEL
vs TEMPERATURE
v,

2 {C
s
S =g out
g -
w
o Ny 10

1 kQ

0-30 -20-10 0 10 20 30 40 50 60 70 80

TEMPERATURE (°C)
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TK15023

THD (%)

0.1

.0001

LEVEL V(rms )

LEVEL mV(rms)

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

TOTAL HARMONIC
DISTORTION vs FREQUENCY

um

A

01

1

10 100

FREQUENCY (kHz)

DYNAMIC RANGE vs SUPPLY VOLTAGE

6
5
4 THD 0.1% | ]
d
3 A
2
71
1
0%
0 6 10 12 14 16
Ve (V)
NOISE vs TEMPERATURE
6
L
4
P
-~
2

035 2010 0 10 20 30 40 50 60 70 80
TEMPERATURE (°C)

10V
10 uF
m out
0sc
1 kHz
1 V(rms)
. L
11(3 v
10 uF
s L ouT
0SC
1 kHz
L I
10V
10 pF
I 1L out

|||——

52
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TK15023

ISOLATION/CROSSTALK (dB) VOLTAGE GAIN (dB)

ISOLATION/CROSSTALK (dB)

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

GAIN vs TEMPERATURE

0

%30 -20-10 0 10 20 30 40 50 60 70 80
TEMPERATURE ( °C)

ISOLATION/CROSSTALK vs FREQUENCY

ISOLATION/CROSSTALK vs R,y

. 150
i
-70 1
/// /
U /,/” cT
=TT
-mol
1 1 10
FREQUENCY (kHz)

IS0

R|N (kQ)

10V

10 uF
5 mw ouT|
0sC 10
1kHz ke
1V(rms)
10V
47k 10KF
SN ouT
n
10 uF 10
N2 ko
+
0SC
1V (rms) T
10V
RIN  10uF
I L ouT
10 uF 10
kQ
({2
0sC
10 kHz
= = 1V(rms) = =
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TK15023

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

DC BIAS (IN / OUT) vs TEMPERATURE

51
=
w
<
(=5}
8 50

4.9

0-30 -20-10 0 10 20 30 40 50 60 70 80

TEMPERATURE ( °C )
OQUTPUT DC BIAS MISMATCH vs
TEMPERATURE

60
z
E 4w
1) N
= N
8 L]

20

0-30 -20-10 0 10 20 30 40 50 60 70 80

TEMPERATURE ( °C)
INPUT IMPEDANCE vs TEMPERATURE
100)
g
1
g » ~
= 1
N
-~
50

0-30 -20-10 0 10 20 30 40 50 60 70 80
TEMPERATURE ( °C)

1nov

Vee

out
10 kQ

||f—

v

Voo

10kQ

||'—‘

10V

Vee

l[l——-
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TK15023

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)
OUTPUT IMPEDANGE vs TEMPERATURE

30 10V
g 2 S
o
~N
10
L
0-30 -20-10 0 10 20 30 40 50 60 70 80
TEMPERATURE ( °C )
TYPICAL APPLICATIONS
10v
10t
0z
1ouf =
A
1 GH INPUT E O_IUTE [s]—o 1 CONTROL KEYS
e o —{4] 7} 2
10t 10t
10 puf 2 I—_o 1 CH OQUTPUT
- I: O—II]TE 10k
& o] L 10uf
10 pf

9 l'—o 2 CHOUTPUT
10kQ
I:ﬁ
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TK15025

DUAL TWO-INPUT/SINGLE OUTPUT AUDIO ANALOG SWITCH

FEATURES

0.005% Distortion

Low Voltage Operation (3 V)

High Input and Output Isolation

Less Sensitive to ESD than CMOS Switches

2 SPDT Channels Independently Controlled
Unity Gain

High Input Impedance, Low Output Impedance
100 kHz Bandwidth

APPLICATIONS

B Audio Equipment

B Musical Instruments
B Effects Pedals

W Mixers/Effects

TK15025
DESCRIPTION
The TK15025 is an active analog switch using kev1iv [T]o
transconductance amplifiers to provide a wide audio band- oHt A 2]
width and low distortion. A dual SPDT switch is used for outrur1 [}
signal selection. ot o [4]
The circuit has two separate sections to switch each of the ono [3]
two outputs. The IC features high input impedance (75 kQ) vee [6]
and low output impedance (25 Q). cH2 B IN [7]
outpuT 2 [8]
Channel 1 "A" input is selected when select key 1 is "H" or cH2 AN [9]
"open”. "B"outputis selected when selectkey 1islow. The kev 2 [0
TK15025 has a wide dynamic range and can accept AC -
signals up to 4.5 V(rms), and has a maximum noise level of TeIs0sz-Fo
10 uV. Typical crosstalk is -80 dB. The IC will operate from
3 to 20 Volts and typical current consumption is 3.5 mA.
The TK15025is available in ZIP10 plastic zig-zag package. BLOCK DIAGRAM
NpuT A 0—— 2| ° % 1 CH1 OUTPUT
INPUT B O-CT—-E
ORDERING INFORMATION %
TK1 5025 D u Du INPUT A O‘E—Z_E - O E——O CH2 OUTPUT
iNPUT B 0—— 7 o
Tape/Reel Code ?
Temp. Range E
Package Code 5
= 3
PACKAGE CODE TEMP RANGE TAPE/REEL CODE Lf Ll'l
Z:ZIP C: -20to+75°C BX : Bulk/Bag
MG: Magazine
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TK15025

ABSOLUTE MAXIMUM RATINGS

Supply Voltage Vogpax - swseseresessmermssssisninssseninnes 14V  Operating Voltage Range ..........cccovvevvreneneennne 3to12V
Power Dissipation (Note 1) .........cocveeciniinnenne 490 mW  Lead Soldering Temp. (10S€C.) .ovevvvreeiiirceennn. 300 °C
Junction Temperature..........c..cccoeeveveerriecieseeseene 150°C  Control Section
Storage Temperature Range..... .-55t0 +125°C Input Voltage ........ccceveveeveiieciecieee Oto Ve V
Operating Temperature Range .................. -20to +75°C  Analog Switch Section
Maximum Input Frequency ............ccceveceieeeneens 100 kHz Input VORage .....ccceevereiieriiveeciieeees 0toVgo V
Output CUITENL ..ot 3.mA
ELECTRICAL CHARACTERISTICS
Test Conditions: Voo =8V, Ty =25°C
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
loc Supply Current R =10kQx2 3.2 6.5 mA
Key Control
Vi "L" Input Level 0 0.8 \Y
Vi4 "H" Input Level Note 2 2.3 Vee
Analog Switch
THD Distortion Vgiy =1 V(rms), R = 5kQ 0.005 0.10 %
1000 pF, f = 1 kHz, Note 3
NL Residual Noise R, = 10 kQ, 1000 pF, Note 4 10 pnV(rms)
Iso Isolation Note 5 -70 dB
Sep Separation Note 5 -80 dB
Dyn Dynamic Range THD = 0.1%, R = 10kQ, 0 dB
1000 pF, f = 1 kHz
Vg Voltage Gain Vgiy =1 V(rms), R =10 kQ 0 aB
1000 pF, f =10 t0o 20 kHz
Zin Input Resistance 75 kQ
Zout Output Resistance 20 Q
VeenTt In/Out Terminal Voltage No Input -0.5 Veo/2 +0.5 \
AVenT DC Center Point 50 mvV
Difference between channels
Note 1 Power dissipation must be derated at the rate of 4 mW/°C for operation at T, =25 °C and above.
Note 2 "Open" terminal voltage is 2.0 V, (High Level CH A is "on")
Note 3 A 10 kQ resistor and a 1000 pF capacitor required for output termination.
Note 4 Measure at V| =0.8V, V|, = 2.3 V with input terminal of the test channel grounded using a 10 uF capacitor.
Note 5 Isolation = Crosstalk between Channels A-B, measured at the output.
Separation = Crosstalk between Channels 1-2, measured at the output.
Grounded with a 10 pF capacitor and a 5 kQ resistor.
1-134 TOKO, Inc.




TK15025

TEST CIRCUIT
°
=25z ziz:
> " E - g o, N E & >
V535558354
gy LTI Lﬂ@ﬁd@guﬂ_o
GNDo—1- )

O, O O

/O—?/ol 10 uF
Q

I
1

10k =

1000 pF

=W
||H|—

HI

1l
1

I—o—
,’I M
Wy

1000 pF

TYPICAL PERFORMANCE CHARACTERISTICS

SUPPLY CURRENT vs SUPPLY VOLTAGE TOTAL HARMONIC DISTORTION

3 vs INPUT VOLTAGE
% g
1 =2

2 }9— 0.01
= o«
L (=}
1 ] z
8 o
=
1 o
=
o
<
=
—
=
L v e
0 3 5 7 9 " 0.001
VCC 0 2

1
VsIN
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TK15025
TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

TOTAL HARMONIC DISTORTION
vs FREQUENCY ISOLATION vs FREQUENCY
g 60
=
(=]
g 0.01 8 L
= = L1
7] S @ P
a . = P
[} ~ 3 r g
3 2 v
= = A
3 -100 11
pn =4
o |
=
=
o
=
0.001 -120 .
10 1X10 1x10° 1x104 1X10 1x10° 1X10 1x10°
FREQUENCY (Hz) FREQUENCY (Hz)
SEPARATION vs FREQUENCY MAXIMUM INPUT VOLTAGE
vs SUPPLY VOLTAGE
4
80
& /]
=
g w a ’
9 1
%:_: B p% /
=
g LA > 2 /
5 L = /
-100 - /
; /1
/ ’
120
1X10 1x10° 1x10° 1x10° .
FREQUENCY (HZ) P
Vee
GAIN vs FREQUENCY
10
N
\\\
N
N
)
=
=
S o
-05
10 1x10° 1x10° 1x10?
FREQUENCY (HZ)
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TK15026

DUAL TWO-INPUT/SINGLE OUTPUT AUDIO ANALOG SWITCH

FEATURES

0.005% Distortion

Low Voltage Operation

High Input-Output Isolation

Less Sensitive to ESD than CMOS Switches

2 SPDT Channels Independently Controlled
Unity Gain

High Input Impedance, Low Output Impedance
100 kHz Bandwidth

DESCRIPTION

The TK15026 is an active analog switch using
transconductance amplifiers to provide wide audio band-
width and low distortion. A dual SPDT switch is used for
selecting the desired channel.

The circuit has two separate sections to switch each of two
outputs. The IC features high inputimpedance (75 kQ2) and
low output impedance (25 Q).

Channel 1 "A" input is active when the select input is "Low"
or"open". The TK15026 has awide dynamicrange and can
accept AC signals up to 4.5 V(rms). Ithas amaximum noise
level of 10 uV. Typical crosstalk is -80 dB. The IC will
operate from 3 to 20 V and typical current consumption is
3.5 mA.

The TK15026 is available in ZIP10 plastic zig-zag package.

ORDERING INFORMATION

APPLICATIONS

B Audio Equipment

B Radios

B Musical Instruments
W Effects Pedals

B Mixers/Effects

TK15026

Kev1IN [T]O
cHIAIN 2]
outpuT 1 [3]
cH1BIN [4]
ano [5]

Vee E
CH2BIN [7]
outpuT 2 [8]
cH2 AN 9]
Key 2 N [10

TK15026Z « PO

BLOCK DIAGRAM

INPUT A 0—— 2 o % [ 1}—o cw1output
CH1 1 -° T
INPUT B O——— 4] o 1

TK15026 0 0 OO O R ey | R 7
Tape/Reel Code weurs o— 7] ° ,0<]J
Temp. Range Ei
Package Code Gl
i - 3

PACKAGE CODE TEMP. RANGE TAPE/REEL CODE If LlJ

Z:ZIP C: -20to+75°C BX : Bulk/Bag
TX : Paper Tape
TR : Tape Right
TL :Tape Left
MG: Magazine
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TK15026

ABSOLUTE MAXIMUM RATINGS

Supply Voltage Vgpax «-wseererserimsesssssesssssssaeiannnns 15V Lead Soldering Temp. (10 S€C.) ..oovevurvcveinriinnnee. 300 °C
Power Dissipation (Note 1) ............ eeerrreene e anes 450 mW  Control Section
Junction Temperature ...........ccccoeeeeeiienineeceeeenns 150 °C Input Voltage ........ccceevevevreenennnn. -0.3Vto Vg +03V
Storage Temperature Range..... ..-55t0 +125°C  Analog Switch Section
Operating Temperature Range ..m20t0 +75°C Input Voltage ........ccccveeeneveruenne. -0.3Vto Vg +03V
Operating Voltage Range..........cccccccovruricennunne. 3to 14V Output CUITENT ..o 3 mA
ELECTRICAL CHARACTERISTICS
Vg =8V, Tp=25°C
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
lec Supply Current Figure 1, R = 2.0 6.5 mA
Key Control
Vi Input Low Level Note 2 0 0.4 \Y
n Input Low Current V, 04V 10 30 pA
V4 Input High Level 1.8 Voo \"
Iy Input High Current ViH 350 500 MA
Analog Switch
THD Distortion Vginy =1 V(rms), R = 5kQ 0.005 0.10 %
f=1kHz
NL Residual Noise R, = 3kQ, Note 3 10 uV(rms)
Iso Isolation Note 4 -70 dB
Sep Separation Note 4 -80 dB
Dyn Dynamic Range THD = 0.1%, R = 5kQ, 2.0 2.2 dB
f=1kHz
Va Voltage Gain Vgn =1V(rms), R = 5kQ -0.2 0 +0.2 dB
f=101t020 kHz
Zn Input Resistance 75 kQ
Zoyt Output Resistance 20
VGENT In/Out Terminal Voltage No Input Vee/2 A%
AVeenT DC Center Point 50 mV
Difference between channels
Note 1 Power dissipation must be derated at a rate of 4 mW/°C for operation at T, = 25 °C and above.
Note 2 Terminal open voltage is 2.0 V, High Level (A CH circuit is "on")
Note 3 Measure at V, =0.8V, V|, = 2.3 V with input terminal of the test channel grounded using a 10 uF capacitor.
Note 4 Isolation = Crosstalk between Channels A-B, measured at the output.
Separation = Crosstalk between Channels 1-2, measured at the output.
Grounded with a 10 pF capacitor and a 5 kQ resistor.
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Icc

TOTAL HARMONIC DISTORTION (%)

0.001

0.01

TYPICAL PERFORMANCE CHARACTERISTICS

TOTAL HARMONIC DISTORTION
SUPPLY CURRENT vs SUPPLY VOLTAGE vs INPUT VOLTAGE
3
g
8
L+ o £ ool
2 — =
L 12}
1 ] g
=
o
=
1 x
<
==y
—
=
)
[
b 0.001
0 3 5 7 9 11 0 1 2
Vee Vsin
TOTAL HARMONIC DISTORTION
vs FREQUENCY ISOLATION vs FREQUENCY
-60
g peti
~ 1
»
g @ -
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i 5 L
2
@ JIR%
-100 o
20 s 7 5
10 1X10 1x10° 1x10° 1X10 1X10 1X10 1X10
FREQUENCY (HZ) FREQUENCY (Hz)
SEPARATION vs FREQUENCY
-60
o
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=
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RGN 1
-120
1X10 1x10° 1x10* 1x10°

FREQUENCY (HZ)
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TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

MAXIMUM INPUT VOLTAGE GAIN vs FREQUENCY
vs SUPPLY VOLTAGE "
4 —+TTT p N
/ N N
TN
3 i . : \\N
T g
f” 2 % - g 0
1 /,/
05
L 10 1x10° 1X10° 1x10?
0 3 5 7 9 H FREQUENCY (HZ)
Vee
NOTES
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ff{'-' TOKO TK15027

DUAL TWO-INPUT/SINGLE OUTPUT AUDIO ANALOG SWITCH

FEATURES APPLICATIONS
B 0.005% Distortion B Audio Systems

B Low Voltage Operation (3 V) B Radio Cassettes

B High Input-Output Isolation B Musical Instruments
M Less Sensitive to ESD than CMOS Switches B Effects Pedals

W 2 SPDT Channels Independently Controlled

B Floating Output Mode for Parallel Device

Connection

Unity Gain

High Input Impedance, Low Output Impedance
100 kHz Bandwidth

DESCRIPTION

The TK15027 is an active analog switch using

transconductance amplifiers to provide wide audio band-

width and low distortion dual SPDT switch. A floating output

TK15027Z

TK15027M

o

mode is available when the control inputs are switched to Voo E 0 [14] crouno
either High-High or Low-Low to provide a method for xevmeur s [ 2| 1] revieura
connecting devices in parallel (see page 1-144). aremeur o [ ] 12| CHIINPUTB
NC | 4 E NG
. . . . QUTPUT | 5 E ouTPUT
The TK15027 is available in MFP14 plastic surface mount
. . NC | 6 3 NC
package and ZIP10 plastic zig-zag package. T 3] ovwewr o

TK150272 « PO

ORDERING INFORMATION BLOCK DIAGRAM FOR MFP PACKAGE
v
TK15027 O O OO rﬁf
1
Tape/Reel Code A E_
Temp. Range CH1INPUT E——O\o - [10] cH1ouTPUT
Package Code h \:
PACKAGE CODE TEMP. RANGE TAPE/REEL CODE !
M: S{.lrtace Mount C: -30to+70 °C BX: Bulk/Bag A E Lo |
Z: Zig Zag ;ﬁ ::gzr‘;l;;z? CH2INPUT 8 E __O\O N : E’ CH 2 OUTPUT
TL: Tape Left |
MG: Magazine
[14] ERE
GND A B
TOKO, Inc. 1-141
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ABSOLUTE MAXIMUM RATINGS

INput VORAgE Vg opax « e esesrererreremsrenmasmsesensesennenins

Control Section

Power Dissipation (Note 1) M Package .... Input Voltage ........ccceevvrvieiiniie 0VtoVee V
Power Dissipation (Note 2) Z Package ..... . Analog Switch Section
JUNCtion TEMPErature ...........ooveeevverevereeeereesenerens INpUt VORAGE .....ooovvnes 0.3Vto Ve V
Storage Temperature Range....... -55to +150 °C OULPUL CUITENT ..o 3mA
Operating Temperature Range .................. -20to +75 °C Operating Voltage Range.... ..1.8t015V
Lead Soldering Temp. (10 S€C.) .evvvvvreverienenen 300 °C Maximum Input Frequency ...........ccccocceviivennens 100 kHz
ELECTRICAL CHARACTERISTICS
Test conditions: Vo =12V, R =10kQ, Ty =25°C
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
lec Supply Current at R = Open 5 8 mA
Control Section
ViL Input Low Level 0 0.4
Vil Input High Level 1.8 Vee
Key Zy Key Input Resistance 40 kQ
Analog Switch Section
THD Distortion Vgin=1V(rms), f =1 kHz 0.005 0.01 Y%
N, Residual Noise Input Connected to 10 uF to GND 10.0 | uV(rms)
Crss Crosstalk Note 3 -70.0 -60.0 dB
DYN Dynamic Range THD =0.1%, f = 1 kHz 3.0 3.5 V(rms)
Veent IN/OUT Pin Voltage Note 4 4.8 5.2 \
Vorc Output Offset Voltage Note 5 60.0 myv
Vg Voltage Gain 0 dB
Zin Input Resistance 75 kQ
Zout Output Resistance A, BCH 20 Q
Zoyt Output Resistance Open CH o
Note 1: Power dissipation must be derated at the rate of 4.8 mW/°C for operation at T, = 25 °C and above.

Note 2:

Note 3:
5 kQ resistor.

Note 4: Output at Vs /2

Note 5: Measured with mute function enabled.

Power dissipation must be derated at the rate of 3.12 mW/°C for operation at T, = 25 °C and above.
Measured at f = 10 kHz, Vg, = 1 V (rms) input at test channel grounded using 10 uF capacitor and
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TEST CIRCUIT
Test Circuit shown is for the MFP Package. Ve 10V
Swe owa 10FF
N —o—]* [8] 7
L 5 10 uF o] 6
J; sw7 o—* [10] 5
0% SW4 7
[12] 3
——[13 2
[ 14 o1
sw2 =
sws o T
1V (rms) or
35V (rms) 5k 10k g,\éoé l

CH 1 test circuit is shown.

CH 1 A, B distortion and dynamic range test is shown.

NL and Vcent is measured using SW5.

Crss is measured using SW8.

Following power on, a minimum of 2 msec waiting time is necessary before testing.

s

BASIC CIRCUIT
Vee o
R1 2
——o OUT
R2 = R1=R2=R3 100% NEGATIVE FEEDBACK
TRUTH TABLE
CONTROL KEY OUTPUT
A B CH1 CH2
Hi Hi Floating Floating
Hi Low Ch1,Aln Ch2,Aln
Low Hi Ch1,BIn Ch2,Bin
Low Low Floating Floating
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TK15027
APPLICATION INFORMATION

1. Switching Speed
Switch control response time is typically 200 psec.
2. Parallel Connection of Outputs
Basically, when High-High or Low-Low type switch control is used, the outputs can be connected parallel. Additional

muting circuit is recommended to prevent clicks caused by differences in DC level.
Example:

(7 (o] [s1 [«1 [s1[=] [

1|7 TG

1
N
KEY IN| |
., DTCTRITTEITOET | ™) TG L T
'“(‘)2_—In+ —0@04 ~ OuTH
o — I+
u+

(MUTE) &

3. Short Circuit of Input-Output Terminals

Since the input terminals have high inputimpedance (75 k<), short circuit of the input terminals to V. or GND doesn't
cause any damage. Also, short circuit of the output terminals to V. doesn't cause any damage either. However, a
long term short circuit of the output terminals to GND may cause damage, as current is only limited by the base current
of the output transistor.

4. Crosstalk (Isolation, Separation)
Since the inputimpedance is high (75 kQ), the input coupling capacitor works as an antenna, increased crosstalk may

result, particularly when the inputs are located in close proximity. Locate the input capacitors as far as possible from
each other on the printed circuit board.
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APPLICATION INFORMATION (CONT.)

5. AC Loading

The recommended load resistance (R, ) is 10 kQ. When using capacitive coupling, set R < Z;. Where | <3 mA.

6. DC Signal Input

Since the basic circuit is a voltage-follower, the inputs can be modulated to within1 V of either V5 or GND.

Vog o — — e Y 1V
N ouTt _m """"""
t ,,,,,, 1V

||’—

GND.............
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NOTES
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= TOKO TK15030

DUAL TWO-INPUT/SINGLE OUTPUT AUDIO ANALOG SWITCH

FEATURES APPLICATIONS

B 0.005% Distortion B Audio Systems

B Low Voltage Operation (3 V) B Radio Cassettes

B High Input-Output Isolation W Effects Pedals

B Less Sensitive to ESD than CMOS Switches B Audio Mixers/Effects

W 2 SPDT Channels Independently Controlled

H Unity Gain

B High Input Impedance/Low Output Impedance

H 100 kHz Bandwidth TK15030Z

DESCRIPTION OUTPUTA
INPUT A

The TK15030 is an active analog switch using OUTPUTA2

transconductance amplifiers to provide wide audio band-

width and low distortion. A dual SPDT switch is used for vee [8]
input channel selection. KEY B
ouTPUTB 2 | 8]

INPUTB [ 9]

The TK15030 is available in a ZIP10 plastic zig-zag pack- outPuTB 1 [i9)

age. TK15030Z » PO

BLOCK DIAGRAM
Vee
5
o1 ——>o0 1
ORDERING INFORMATION euTA 0—>{2] 15 , OUTPUTA
TK15030 [0 0 OO —
—1o——>0 1
Tape/Reel Code weure o—>{s] O/Z:_% , OUTRUTE
Temp. Range
Package Code 7 4 \j:|
KEYB KEY A
PACKAGE CODE TEMP. RANGE TAPE/REEL CODE -
z:2Ip C: -20t0+75°C BX : Bulk/Bag ano
MG: Magazine Key A
Hi Open A1 Out
Low A2 Out
Key B
Hi Open B1 Out
Low B2 Out

TOKO, Inc. 1-147



TK15030

ABSOLUTE MAXIMUM RATINGS

INpUt VOltage Vg apax «esererrmereseresemsssmsnenmnseninenns
Power Dissipation (Note 1)

Storage Temperature Range........c.......... -55to +150 °C
Operating Temperature Range ... .-20to +75°C

Junction TeMPerature .............cocoeeeverveererereeeenens Lead Soldering Temp. (10 S€C.) ....ccovrveucreniirinne 300°C
Operating Voltage Range ...........ccecevveieneenenns 3to 14V
ELECTRICAL CHARACTERISTICS
Test conditions: V=8V, f=1kHz, Ty =25°C
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
lec Supply Voltage Range atR =co 3.2 6.4 mA
Control Section
Vi Input Low Level 0 0.9
Vig Input High Level 23 Vee

Analog Switch Section

THD Distortion R =10Q, 1 V(rms) 0.005 0.05 %
Vi Output Noise Voltage Rg=0Q, R =10kQ 10.0 | pV(rms)
Crss Crosstalk 10 kHz -50 dB
DYN Dynamic Range THD = 0.1%, R =10 kQ 2.0 2.3 V(rms)
Ve IN/OUT Terminal Voltage Vge/2 Vv
Vg Voltage Gain 0 dB

Note 1: Power dissipation must be derated at the rate of 4.5 mW/°C for operation at T, =25 °C and above.
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TEST CIRCUIT

1 810d1NO
g 1ndNI
281nd1No
g AN

OO>

ano

v AN

2V LNdLNo
V 1NdNI

e LV .INdLNO

1-149
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Icc (mA)

NOISE ( uVrms)

TYPICAL PERFORMANCE CHARACTERISTICS

SUPPLY CURRENT
SUPPLY VOLTAGE TOTAL HARMONIC DISTORTION
vs FREQUENCY
e o
2
4 S
//- IR
] 2
3 /, § 0.01 Qf:-
o ,4
H E
<C
| S
-
! =
o
O_I = 0001
2 4 6 8 10 12 14 1 0.1 1.0 10
’ Vee (\?) ° FREQUENCY (KHz)
TP e s SOURCE CROSSTALK vs FREQUENCY
or
; 5
4 X 50 L
= //
3 KB 60 <
- g /”’
2 S 70 -
! -80

04 10 10 04 10 10
Rg (kQ) FREQUENCY ( kHz )

GAIN vs FREQUENCY
2
1

T ne

L
2

04 10 10

FREQUENCY ( kHz )
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[ﬂ TOKO TK15052

DUAL TWO-INPUT/TWO-OUTPUT AUDIO ANALOG SWITCH

FEATURES APPLICATIONS

H High Input Impedance/Low Output Impedance B Audio Systems

B Low Distortion M Radios with Cassette Tape Recorders
B Input Channel Reverse M Musical Instruments

B Separate Input/Output Select Key Inputs B Effects

B TV/VCR Audio Switches

DESCRIPTION j TK15052
The TK15052 is a two-channel analog switch with four U]

CONTROL KEY IN1 II (o] T_e_l OUTPUTA
inputs and two outputs. Any input can be connected to any B a }
output. When both control pins are pulled "Low," both ° |

CONTROL KEY IN2 E E TOGGLE CHAIN 1

outputs are floating. The control pins are TTL and CMOS

TOGGLEKEVIZ EI TOGGLE CHAOUT |
compatible. Additionally, the TK15052 has two dual-input, i
I " | 1’ [| INPUT A E E] TOGGLE CHAIN2
e

single output transfer switches, controlled by a single Y

toggle key INPUTB E E] OUTPUTB
: GND E EI TOGGLE CHBIN1
) ] ) ) TOGGLECHBINzE zl TOGGLE CHB OUT ‘
The TK15052 is available in a DIP16 plastic package. |
ORDERING INFORMATION —
Tkis052 00 00 BLOCK DIAGRAM

Tape/Reel Code

Temp. Range

E‘ OUTPUTA
Package Code INPUTA | 5 @O\@_ :I
W 12| IN2
PACKAGE CODE TEMP. RANGE TAPE/REEL CODE ° o TOGGLE
D: Plastic DIP C: -20to+75°C BX: Bulk/Bag E' out CHA
MG: Magazine LI INPUT
INPUTB E _3)\0 :I INT
TRUTH TABLE — |———:| OUTPUTB
1
CONTROL KEY OUTPUT OUT DC BIAS EI IN2
T — GONTROLKEY IN1 E_l INPUT TOGGLE
Key1ln | Key2in | Out-A | OutB | OutA | Out-B IRCUIT E ourp che
! INPUT
Hi Low A | A | Vg2 | Vgol2 CcuT ro] ms
Low Hi InB InB Vo2 | Vg2 CONTROLKEY IN2 E_v NPT :| TOGGLE KEY
Hi Hi nA | InB | Veg2 | Veo2 Vo [ 15— [ 7] oo
Low Low Off Off Floating
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ABSOLUTE MAXIMUM RATINGS

INPUL VORAGE Vg apax -oereerremsessesessesssnsneseresesinineaes 16V Storage Temperature Range.................... -55t0 +125 °C
Power Dissipation (Note 1) .. ...540 mW  Operating Temperature Range .. -20 to +75 °C
Operating Voltage Range...... .1.8t015V  Lead Soldering Temp. (10 SEC.) .c..evvvveveevrureuennen. 300 °C
Junction Temperature............cccooceviriiiicciciennnnne, 150 °C
ELECTRICAL CHARACTERISTICS
Test conditions: Voo = 9.0 V, Ty, = 25 °C, unless otherwise specified.
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
lcc Supply Current 1.7 2.5 5.0 mA
Vie Control Level Input Level "L" (Note 2) -03 0.9
Viie Control Level Input Level "H" 1.8 Vee + 0.3
Key Z\y Key Input Resistance (Note 3) 30 45 kQ
Analog Switch Section
THD Distortion Vgin=1V (rms), R =10 kQ, 0.005 0.01 %
f=1kHz
N_ Residual Noise R, = 10 kQ Input Terminal 10 uV (rms)
Grounded at 10 pF
Crss Crosstalk Vgin=1V (rms), R =10kQ, —45 -50 dB
f=10kHz, Rg = 47 kQ (Note 4)
DYN Dynamic Range THD = 0.1%, R = 10k, 2.0 25 V (rms)
In/Out Terminal Voltage | f=1kHz
VGENTY DC Center Point 1 No Input Veel2 Vv
VeenT2 DC Center Point 2 DC Center point different 50 mV
between channels
Vg Voltage Gain 0 dB

Note 1: Power dissipation must be derated at the rate of 5.4 mW/°C for operation at T, = 25 °C and above.

Note 2: "L" condition when control terminal is "open."

Note 3:

TOSW
45kQ

50 kQ

Note 4: The input terminals (except for signal input terminal) are grounded using a 10 uF capacitor.

1-152

TOKO, Inc.




TK15052

TEST CIRCUITS

TWO-INPUT/TWO-OUTPUT TEST CONFIGURATION

T pe

AOUT 1okQ

O Veg=9Vv

L——o
O

——o0

10 pF
AIN
H O_'U‘_E

-

j
TG

ii BINOL(ili;E BoukaQ L1
T i
: B

TK15052D TC

TRANSFER SWITCH TEST CONFIGURATION

2>

° 12 — o
OR Liji_ﬂ I1000pF 10 uF
OPEN — ——
I1 ok Lo

i
_%;mm»mmm
L
I,

Residual noise is measured with the input terminal grounded using a 10 pF capacitor.

Crosstalk is measured with the unused input terminal grounded using a 10 pF capacitor and a 47 k resistor in
series.
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E] OUTPUTA

El IN2
TOGGLE
E] out CHA
INPUT

oo

EI OUTPUTB

8 IN2
TOGGLE

E our p CHB
INPUT

EIN1

TOGGLE CONTROL
Ol
Vee

7] ono

TK15052D TA

TYPICAL APPLICATION
INPUTAE 4@@—
—o = &
I
T
INPUTB E i _%co = l
H Low
O |
o, <"1 o] || o
controc | [ weur 1| [
i CIRCUIT || CIRCUIT
—® rﬁ: INPUT INPUT
'. N E_" CIRCUIT
Voo | 15 f———
NOTES
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= TOKO

TK15062

DUAL TWO-INPUT/SINGLE OUTPUT VIDEO ANALOG SWITCH

FEATURES

B Wide Bandwidth

B Wide Operating Voltage Range
H Minimum External Parts Count
H CMOS or TTL Control

B Two Independent Channels

DESCRIPTION

APPLICATIONS

B Wide/Narrow IF Switch
B Effects Generators

B VTR/VCR
B Television

TK15062
The TK15062 is a two-input/single output video analog
switch developed for use in video equipment. Its features
include low distortion, wide bandwidth and wide dynamic
y CH1 INBEO NCE 0] Ecmou‘r
range. The device has two pairs of inputs and one of either oHiouT 2] onma[2] o
pair of inputs can be independently switched to the corre- cH1INA[3] ne[s] %‘ cHiing
sponding output. (See Block Diagram) oH ey [4] cnrerm ] 7] v
Vee E VOCE NG
GND E GNDE 15[ NC
The TK15062 is available in MFP20 plastic or ZIP10 plastic cH2Kev In [T] I .NE o
zig zag packages. cHz2ma B wls] % cHeme
CHZOUT E CH2\NAE 12| NC
cH2NB [10 = %Mow
TK15062Z « PO
ORDERING INFORMATION BLOCK DIAGRAM
CH1 CH2
TK15062 0 O 00O AIN B AINB
Tape/Reel Code i i -L ;
Temp. Range
Vee
Package Code
CH1KEY 0& © © J
PACKAGE CODE  TEMP. RANGE TAPE/REEL CODE ’/
M: Surface Mount C: -20to +75°C BX: Bulk/Bag
Z: 2IP TX: Paper Tape CH2KEY
TR: Tape Right
TL: Tape Left
MG: Magazine %RL %RL
11 GH2 B
Lour out
WHENKEY IN"OPEN", "L" LEVEL IS
KEPT AND A CH1S SELECTED
TOKO, Inc. 1-155
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ABSOLUTE MAXIMUM RATINGS

INPUL VORAGE Vi opax -+eeresrseseeseremsnsnssssinssessaenainnaes 18V  Storage Temperature Range.................... -6510 +125°C
Power Dissipation, M Pack (Note 1) ... ....350 mW  Operating Temperature Range .... ...-20t0 +75 °C
Power Dissipation, Z Pack (Note 2) .... 450 mW Lead Soldering Temp. (10 S€C.) .oovvveeevrceeeciennnnn. 300 °C
Junction Temperature............coceeeeee 150 °C
ELECTRICAL CHARACTERISTIC
Test conditions: Vs = 8.0 V, Ty = 25 °C, unless otherwise specified.
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
Vee Operating Voltage Range 4.0 16.0 \
lec Supply Current 11.2 16.8 mA
Key L Input "L" Level -0.3 0.4 \
Key H Input "H" Level 1.8 Ve +0.8 \"
f(3dB) Frequency Range 10 MHz
DYN Dynamic Range f=5MHz, R_=10kQ 0.9 1.0 Vp-p
Va Voltage Gain f=5MHz, R_ =10kQ -0.5 +0.5 dB
Crss Crosstalk f=10MHz, V|y=110dBy,| -40 -45 dB
Ry =50Q
lsout Load Current 2 mA

Note 1: Power dissipation must be derated at the rate of 3.5 mW/°C for operation at T, = 25 °C and above.
Note 2: Power dissipation must be derated at the rate of 4.5 mW/°C for operation at T, =25 °C and above.

NOTES
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= TOKO TK15064

DUAL TWO-INPUT/SINGLE OUTPUT VIDEO ANALOG SWITCH

FEATURES APPLICATIONS

B Low Voltage Operation B VTR

B Low Power Dissipation B High Frequency Analog Switch
B Broad Dynamic Range B Effects

B High Control Terminal Input Impedance M Television

B Broad Input Frequency Range

DESCRIPTION
TK15064Z

The TK15064 is a dual two-input, dual output video analog

switch developed for consumer equipment. Either one of

the input pairs can be switched independently to the

. . - cH1in[TfO
corresponding output. The device features low distortion, ot om%
wide bandwidth and wide dynamic range. The input resis- cH Am 3]
tance is 10 kQ and the output resistance is <100 Q. Kev 1 [4]
vee [5]
6D [6]
The TK15064 is available in a ZIP10 plastic zig zag pack- Key 2N [7]
age. cH2am [8]
cH20uT [9]
cH2 8N [io]
TK15064Z « PO
BLOCK DIAGRAM
ORDERING INFORMATION
TK15064 0 O OO \ B
I Tape/Ree] Code CH 1 INPUT B E CH 1 0UTPUT
Temp. Range
Package Code CH2INPUT : E: CH20UTPUT
PACKAGE CODE  TEMP. RANGE TAPE/REEL CODE
zZ:zIP C: -20t0+75°C BX : Bulk/Bag -
MG: Magazine
o
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TK15064
ABSOLUTE MAXIMUM RATINGS

INput VORAGE Vo opax «eveereeeseserssemssssmsininiessissseiians Storage Temperature Range................... -55t0 +150 °C
Power Dissipation (Note 1) . Operating Temperature Range ...-20t0 +75°C
Junction Temperature ........c.ccccceeveeeveenienninnsieeenne Lead Soldering Temp. (10 S€C.) cceevvevevreeienenen, 300 °C

ELECTRICAL CHARACTERISTICS

Test conditions: Vg = 5.0 V, unless otherwise specified. T, =25 °C

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Vee Operating Voltage Range 4 5 9 Vv
loc Power Supply Current R, open 14 18.5 mA
Key-L Key Low Input Level 0 0.4 \ |
Key-H Key High input Level 1.8 Vee
Key Z,\ Key Input Resistance 40 kQ
f Frequency Range Note 2 10 Hz 10 MHz
Vai Voltage Gain R, =10k, 10 Hz to 5 MHz -05 0 +0.5 dB
Vo Voltage Gain R =10kQ, 510 10 MHz -1.0 0 +1.0 dB
AVg, Voltage Gain Variation Note 3 -0.5 0.0 +05 dB
with Temperature
AVgo Voltage Gain Variation Note 4 -1.0 0.0 +1.0 dB
with Temperature
THD1 Distortion f=1kHz, V|y=2Vp-p 0.1 0.5 %
R, =10kQ
THD2 Distortion f=5MHz, V\y=2Vpp 2.0 % o
R, =10kQ
Crss Crosstalk f=10Hz to 5 MHz -50 -40 dB
Vin =2Vp-p, R, =50k
Ry =10 kQ
lsout DC Load Current 2 mA
VDCoyr Output DC Voltage when no input, R =10 kQ 1.5 1.8 22 \
Rin Signal Input Resistance DC Test 10 kQ
Zout Signal Output Resistance | DC Test 100 Q
ts Switching Speed Note 5 500.0 n sec

Note 1: Power dissipation must be derated at the rate of 3.6 mV/°C for operation at Tp= 25 °C and above.
Note 2: V|\= 2Vp-p, R = 10 kQ, referenced at 100 kHz, 10 Hz to 5 MHz, +0.5 dB, 5 to 10 MHz, +1.0 dB
Note 3: V= 2Vp-p, R = 10 kQ, Initial Value is the value at 20 °C. f=10 Hz to 5 MHz
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Note 4: V|\= 2Vp-p, R = 10 kQ, Initial Value is the value at 20 °C. f =510 10 MHz
Note 5:

50% ./
Key In v

VOUT

TEST CIRCUIT
? Vec
® O,
5
o SV gy )
1 kHz —o LA 5] _—-—|1IOPF
(~5 MHz) ’_O/ivE'__N’T_E 2—— S
[ sws ® 1ok
@ y— O ACH2 - 10uF = \0@
— i~ o ———
Losv p o 2 =
By . 10k
750
e 7 KEYQL;J KEY 1
SW6 ¢/ °—1

SWe6, SW7, Level
Key  GND(Open) A Side
Key  Vge B Side

TYPICAL PERFORMANCE CHARACTERISTICS

The TK15064 is designed for a typical supply voltage of 5 V.

SUPPLY CURRENT vs SUPPLY VOLTAGE SUPPLY CURRENT vs SUPPLY VOLTAGE

20 20
//
L—
= //
< A -
£ ) £ T,=25°C
o 10 - 10
© o
0 S 0 S
0o 4 6 8 0 4 6 8
Ve (V) o veeo (V) 0
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TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

SUPPLY CURRENT vs SUPPLY VOLTAGE

1-160

20 T
V=5V
T,=75°C
—_ /’—_/
E L
- 10 AN Vee
1]
G
Q= H
0 4 6 8
Ve (V) ®
THRESHOLD LEVEL vs
TEMPERATURE
13 N
5V
12 T
s N
T 11 KEY
v N IN
1 N ™ 1 _J__
0.9
0
10 0 10 20 30 40 50 60 70
TEMPERATURE (°C) L3
The control circuitry is designed to operate as shown below. The
threshold can be raised by adding an external resistor.
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TK15064

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)
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Note: Special attention must be paid to input capacitances, as they may affect frequency response.
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GAIN (dB)

GAIN (dB)

TOTAL HARMONIC DISTORTION 2 (%)

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

GAIN vs FREQUENCY
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TOTAL HARMONIC DISTORTION 2 (%)

TOTAL HARMONIC DISTORTION 2 (%)

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)
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TK15064

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

Crosstalk is measured with the IC mounted on a standard printed circuit board. However, the input terminal wiring and the
position of the input coupling capacitor have an effect on crosstalk, so special care must be taken to optimize the PCB
layout.

CROSSTALK vs FREQUENCY
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CAUTION

Do notreverse Vs and Ground or damage will occur. Do not exceed Vi =9 V or IC will be damaged. Pay attention
to the DC level on all inputs and outputs.
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TK15065/66

TWO INPUT/SINGLE OUTPUT VIDEO ANALOG SWITCH

FEATURES

B Low Output Impedance (100 )

M Less Sensitive to ESD than CMOS Devices
B Wide Bandwidth

B Can Be Used as IF Bandwidth Switch

DESCRIPTION

The TK15065/66 are video analog switches designed for
consumer video equipment. These devices canbe usedas
video selectors in TV's, VCR's and video switchers and
effects units. The TK15065/66 devices feature wide band-
width, high input and output impedance, and high isolation
of the output from the input. The TK15065 has an active
HIGH/LOW control pin, while the TK15066 has an active
LOW/HIGH control pin.

The TK15065/66 are available in ZIP10 plastic zig zag and
MFP8 surface mount packages.

ORDERING INFORMATION
TK15065/66 0 O OO

Tape/Reel Code

Temp. Range

Package Code
PACKAGE CODE TEMP. RANGE TAPE/REEL CODE
Z:2ZIP C: -20to+75°C BX : Bulk/Bag

M: Surface Mount TX : Paper Tape
TR : Tape Right
TL : Tape Left
MG: Magazine

APPLICATIONS

B Television
B VTR

B Switchers
B Effects

H Radio

TK15066Z 15066M

an[Tjo v o are

te [2] Kev IN[2] [7] out

e [3] ne[3] 5] ne
our [} e [4] 5] iNA
3ND E TK15066M « PO

cc |8

kev [7]

ne [g]

ne [9]
8 [io]

TK15066Z « PO
BLOCK DIAGRAM

OUTPUT

INPUT B o—lD—F_E‘ o
(] 7
:; I % @) KEYIN
= KEY "L" 5CH A OUTPUT
KEY "H" 5CH B OUTPUT
— (OR OPEN)
_l:?il ®
GND

NUMBERS IN PARENTHESES ARE FOR THE MFP8

TOKO, Inc.

1-165




TK15065/66
ABSOLUTE MAXIMUM RATINGS

INPUL VORAGE VEpAx «rererereermsssssssssissssesssssissisieens 9V Junction TeMPEerature ............cocvvurrureneenierininnnnns 150 °C
Maximum Input Frequency .......... ...10 MHz Storage Temperature Range -55 to +150 °C
Power Dissipation (Note 1) Z Pkg ... ..490 mW Operating Temperature Range .................. -20 to +75 °C

Power Dissipation (Note 2) M PKg ........ccc..ce...... 390 mW  Lead Soldering Temp. (10 S€C.) «.evvvvueeereeveriene. 300 °C

ELECTRICAL CHARACTERISTICS

Test conditions: Vo = 5.0 V, unless otherwise specified. Tp=20+5°C

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
Veo Operating Supply Range 4 5 7 \"
lee Supply Current R, open 8 12 mA
Key-L Key Input Low Level 0 0.4
Key-H Key Input High Level 1.8 Vee
Key Z;y Key Input Resistance 40.0 kQ
f Frequency Range Note 3 10.0 10 x 106 Hz
Vai Voltage Gain R =10kQ -05 0 +0.5 dB
10 ~5 x 108 Hz
Vao Voltage Gain R =10 kQ -1.0 0 +1.0 dB
f=5x108~10x 106 Hz
AV Voltage Gain Variation Note 4 -05 0 +0.5 dB
with Temperature
AVgp Voltage Gain Variation ~ |Note 5 -1.0 0 +1.0 dB
with Temperature
THD1 Distortion f=1kHz, V\y=2Vp-p 0.1 0.5 %
R =10 kQ
THD2 Distortion f=5MHz, V|y=2Vp-p 2.0 %
R =10 kQ
Crss Crosstalk f=10~5x 106 Hz -55 -50 dB
VN =2Vp-p, R =10kQ, Ry =50 Q
lsout DC Loaded Current 2.0 mA
VDCqyr |Output DC Voltage at no input, R =10 kQ 1.5 1.8 2.2 \Y
Zn Signal Input Resistance | DC Tested 10 kQ
Zout Signal Output Resistance |DC Tested 100 Q
| ts Switching Speed Note 4 500 nSec

Note 1: Power dissipation must be derated at the rate of 4.0 mV/°C for operation at T, = 25 °C and above.
Note 2: Power dissipation must be derated at the rate of 3.2 mW/°C for operation at T, = 25 °C and above.
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TK15065/66

Note 3: V) = 2Vp-p, R = 10 k2, 0 dB at 100 kHz, then 10 ~5 x 105Hz, + 0.5 dB, 5 x 10% ~10 x 106 Hz, +1.0 dB
Note 4: V) = 2Vp-p, R = 10 k2, value at 20 °C is initial value, F = 10 5 x 108 Hz

Note 5: V) = 2Vp-p, R = 10 k, value at 20 °C is initial value, F = 5 x 108 ~10 x 106 Hz

Note 6:

50% .,/
Key In '

VOUT

TEST CIRCUIT
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N > OUTPUT
sl

INPUT B H l l
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= Ll I
- i il R
; — — -

TRUTH TABLE

Output | Key Output | Key
15065M/Z ChA L ChB H
15066M/Z ChA H ChB L
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TK15065/66
TYPICAL PERFORMANCE CHARACTERISTICS

The TK15064 circuit is designed at typical supply voltage of 5 V. Please refer to the following graphs for Supply Voltage
vs. Supply Current Temperature Characteristics.
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TK15065/66

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

KEY INPUT THRESHOLD VOLTAGE
vs INPUT RESISTANCE

05 Key-In Circuit is designed based on the constants as the figures
below. The threshold can be raised by adding an external resistor.
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Note: Special attention must be paid to input capacitances, as they may affect frequency response.
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TK15065/66

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

GAIN vs FREQUENCY
2
L1
Vcc=5V sy
1 Tp=-20°C ||
2V quF f 1pF
g FHm outh]
= 05 10k
s Vi
1 - -7

10 100 1k 10k 100k 1M 10M

F(Hz) 09
GAIN vs FREQUENCY GAIN vs FREQUENCY
2 LI 2 LI
VCC =5V VCC =5V
Tp=25°C Ta=75°C
1 1
g ) g J
= 0 =z 0 >
3 g W
-1 -1
E -2
10 100 1k 10k 100k 1M 10M 10 100 1k 10k 100k 1M 10M
F (Hz) 10 F (Hz) 1"
TOTAL HARMONIC DISTORTION
vs VOLTAGE

10

TSV
t’:MHz1uF 1 4F

4 N outr]

/ T

TOTAL HARMONIC DISTORTION 2 (%)
(4]

1-170 TOKO, Inc.



TK15065/66

TOTAL HARMONIC DISTORTION 1 (%)

TOTAL HARMONIC DISTORTION 1 (%)

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)
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TK15065/66
TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

Crosstalk is measured with the IC mounted on a standard printed circuit board. However, the input terminal wiring and the
position of the input coupling capacitor have an effect on crosstalk, so special care must be taken to optimize the PCB
layout.

CROSSTALK vs FREQUENCY
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CAUTION

Do not reverse Vg and Ground or the IC may be damaged. Do not exceed Vs = 7 V or damage may occur.
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= TOKO TK15067

TWO INPUT/SINGLE OUTPUT VIDEO ANALOG SWITCH

FEATURES APPLICATIONS

B Low Operating Voltage B Television

M Low Input Current H VCR Input Selector

B Wide Dynamic Range M Special Effects Generators

H Wide Bandwidth B Wide/Narrow RF Bandwidth Switch

M 55 dB Isolation

DESCRIPTION B
TK150672 TK15067M
The TK15067 is an analog switch designed for consumer
video equipment. Either one of two inputs can be selected %
and connected to one output. The device features high
input impedance and low output impedance. The circuit is
built around a wide bandwidth transconductance amplifier anlo Voo [ 5] oureur
and maintains high isolation between the output and input. ne [2 KEY INPUT [2] Z] GND
The device has TTL logic level control. NG L3 Rer 3] [6] iweuTA
out [4 INPUT B [4] [5] ne
GND |5 K15067M + PO
The TK15067 is available in plastic MFP8 surface mount vee [6]
and ZIP10 plastic zig zag packages. KEVLZ
ReF [8
ne [9
BN [T
TK15067Z » PO
BLOCK DIAGRAM
{ Voo
2
ORDERING INFORMATION {
TK15067 0 O OO INPUT Ao 2o o ouTPUT
'I: INPUT BO b Bl
Tape/Reel Code
Temp. Range REFr — = KEYIN
Package Code I —
PACKAGE CODE  TEMP.RANGE  TAPE/REEL CODE _L
M : Surface Mount C: -20to+70°C BX : Bulk/Bag —=
z:2IP TX : Paper Tape GND
TR : Tape Right
TL :Tape Left
MG: Magazine —
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TK15067

ABSOLUTE MAXIMUM RATINGS

Input Voltage Voapax - eeseeeeeeeeseseensssenenenes

Power Dissipation TK15067M (Note 1) ...

Storage Temperature Range
Operating Temperature Range ....

-55to +150 °C

....-20to +75 °C

Power Dissipation TK15067Z (Note 2)... Lead Soldering Temp. (10 S€C.) ..cvvrveceerniriennne 300 °C
Junction Temperature ..........c.ccceeeeeeinvineenrcnennns
ELECTRICAL CHARACTERISTICS
Test conditions: Ve = 5.0 V, T, =25 °C, unless otherwise specified.
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
Vee Operating Voltage Range 4 5 6.5 \Y
lec Power Supply Current R, open 4 7 mA
Key-L Key Low Input Level 0 0.4 \
Key-H Key High input Level 1.8 Vee
Key Zy Key Input Resistance 40 kQ
f Frequency Range Note 3 10 Hz 10 MHz
Vai Voltage Gain R =3.3kQ,10Hzto5MHz | -0.5 0 +0.5 dB
Vao Voltage Gain R =3.3kQ, 510 10 MHz -1.0 0 +1.0 dB
AVgy Voltage Gain Variation Note 4 -05 0.0 +0.5 dB
with Temperature
AVgo Voltage Gain Variation Note 5 -1.0 0.0 +1.0 daB
with Temperature
THD1 Distortion f=1kHz, V|\ =2Vp-p 0.1 0.5 %
R =3.3kQ
THD2 Distortion f=5MHz, V|= 2Vp-p 2.0 %
R =3.3kQ
Crss Crosstalk f=10Hz to 5 MHz -565 -50 dB
VN = 2Vp-p, Crgrp = 100 uF
R =3.3kQ, Ry=75Q
lsout DC Load Current 2 mA
VDCqyr Output DC Voltage when no input, R| = 3.3 kQ 1.5 1.8 22 Vv
Ziy Signal Input Impedance DC Tested 10 kQ
Zoyr Signal Output Impedance | DC Tested 100 Q
ts Switching Speed Note 6 300 nsec

Note 1: Power dissipation must be derated at the rate of 3.2 mW/°C for operation at T, = 25 °C and above.
Note 2: Power dissipation must be derated at the rate of 4.0 mW/°C for operation at T, = 25 °C and above.
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TK15067

Note 3: V| = 2Vp-p, R, = 3.3 kQ, referenced at 100 kHz, 10 Hz to 5 MHz, 0.5 dB, 5 to 10 MHz, +1.0 dB
Note 4: V| = 2Vp-p, R = 3.3 kQ, Initial Value is the value at 25 °C. f=10 Hz to 5 MHz

Note 5: V| = 2Vp-p, R = 3.3 kQ, Initial Value is the value at 25 °C. f=510 10 MHz

Note 6:

50% ./
KEY IN v,

Vour v
e 18

TEST CIRCUIT

? Voc

1+ kHa — INPUT A =
(~ 5 MHz) \°—|ﬂ+—
) OUTPUT

INPUT B key H l l
750 750 L ;) 5
GND REF
- | @
100pF| _T_ A
l L

TRUTH TABLE
15067M/Z Channel
to Output
Key In "High" InA
Key In "Low" InB
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TK15067

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

SUPPLY CURRENT vs SUPPLY VOLTAGE
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The control circuitry is designed to operate as shown below.
KEY IN THRESHOLD LEVEL: The threshold can be raised by adding an external resistor.
CONSTANT vs INPUT RESISTANCE
1.0
4
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TK15067

TYPICAL PERFORMANCE CHARACTERISTICS

OUTPUT DC VOLTAGE
3 vs SUPPLY VOLTAGE
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TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

TOTAL HARMONIC DISTORTION

" vs INPUT VOLTAGE
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TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

CROSSTALK vs FREQUENCY
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_ 60 /
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Crosstalk is measured with the IC mounted on a standard printed circuit board. However, the input terminal wiring and the
position of the input coupling capacitor have an effect on crosstalk, so special care must be taken to optimize the PCB

layout.

INPUT IMPEDANCE vs FREQUENCY
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OUTPUT IMPEDANCE vs FREQUENCY
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Note: Special attention must be paid to input capacitances, as they may affect frequency response.
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NOTES
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= TOKO TK15080

DUAL QUAD-INPUT/SINGLE OUTPUT VIDEO ANALOG SWITCH

FEATURES APPLICATIONS

B High Input, Low Output Impedance B Audio Systems

B Transconductance Amplifier B Tape Decks

M Low Distortion B Special Effects Processing
H Low Current Consumption B Musical Instruments

B Low Voltage Operation B Automotive Audio Systems
B 53 dB Isolation Between Inputs B Audio Mixers/Switchers

H 90 dB Isolation Between Channels

DESCRIPTION TK15080M TK15080D
The TK15080 is a dual, 4-pole analog switch bipolar linear

integrated circuit. The device has 4 inputs and one output

per channel and has 2 channels. The circuit is controlled il fill

by TTL Logic Level Inputs. The TK15080 is built around a

transconductance amplifier with highimputimpedance and commoukev2[ 1|00 19 [@] conmoLkers
low output impedance, and isolates the output from the
input. ele] o] ve
CONTROL KEY 1 IZ @ (15) E CONTROL KEY4
ORDERING INFORMATION weuri[<]o 0[] weur-

wpurzlz @ (13) E| INPUT 2
lNFUTﬁE (5) (12) E‘ INPUT 3

TK15080 O O OO

CHANNEL A
CHANNEL B

Tape/Reel Code

Temp. Range INPUT 4 E ® (1) E INPUT 4
Package Code Vee E Y] (10) E GND
NCE E NC
PACKAGE CODE TEMP. RANGE TAPE/REEL CODE
M: Surface Mount C: -20to+75°C BX : Bulk/Bag CHAOUTPUT E ® © E’ CHBOUTPUT
D: Plastic DIP TX : Paper Tape
TR : Tape Right
TL : Tape Left NUMBERS IN () ARE FOR THE 16 PIN DIP PACKAGE.
MG: Magazine
BLOCK DIAGRAM BLOCK DIAGRAM
TK15080M TK15080D
CONTROL KEY CONTROL KEY

1 o] [Tk 1
cna| ° o-{] CHB CHB 2 HD-E—H—O&_ JO—IMH 2] ons
INPUT . INPUT NPUT] . o o N INPUT
e} s oA{sH " } [ o [t
ot s ¢ ofol— Lo «
Voo o—P-{8}— —— 13 ko e veo o—F{7] [k eno

10 1 8 9
CHA OUTPUT? %@ CH B OUTPUT CHA OUTPUTw%‘ % CHBOUTPUT
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TK15080
ABSOLUTE MAXIMUM RATINGS

Control Power Dissipation (Note 1) D Package .....
Input Voltage..........coeceeiiniccnee, -0.3Vto Vs +0.3V  Power Dissipation (Note 2) M Package .... .
Analog Switch Junction Temperature ...........c.coocevereeecnenencnieens
Input Voltage.........ccocevcirninncne -0.3Vto Vs +0.3V  Storage Temperature Range.... 55 to +150 °C
Output CUITENT ... 3mA  Operating Temperature Range ... .-20 to +75 °C
Operating Voltage Range .. .1.8t0 15V Lead Soldering Temp. (10 S€C.) ..ccvvurverercrennenne 240 °C

INPUt VORAGE Vo apAax «vrereresrsresssesmsnsnssmnenmnesasininees 15V

ELECTRICAL CHARACTERISTICS
For the TK15080D, T =25 °C, Voo = 12V

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
lcc Supply Current 35 7.0 mA
Control Section
Vi Input Low Level -0.3 0.4
ViH Input High Level 1.8 Ve 403
Analog Switch Section
THD Distortion VN =1V(rms), f =1 kHz, 0.005 0.01 %
R, =10kQ
NL Noise R, = 10 kQ, input terminal 10 uv
10 uF, connect to Ground (rms)
Crss Crosstalk Vginy =1 V(rms), f = 10 kHz
R, = 10 kQ (Note 3)
DYN Dynamic Range THD = 0.1%, f = 1 kHz, 3.0 3.5 \
R =10kQ
ISO Isolation Note 4 -53 -40 dB
SEP Separation Note 5 -90 -80 dB
AVeenT DC Center Point At no input Vee/2 v
VeenT In/Output Terminal Voltage At no input 50 mvV
Vg Voltage Gain 0 dB

Note 1: Power dissipation must be derated at the rate of 4.32 mV/°C for operation at T, = 25 °C and above.

Note 2: Power dissipation must be derated at the rate of 3.3 mW/°C for operation at T, = 25 °C and above.

Note 3: V| =0.4 V, V|, = 1.8V, Input terminal that does not input signal is to be connected to Ground with 10 uF and
47 kQ directly.

Note 4: Crosstalk between channel 1, 2, 3, 4.

Note 5: Crosstalk between channel A, B.
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ELECTRICAL CHARACTERISTICS

For the TK15080M, Tp = 25 °C, Vg = 12V

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS

lec Supply Current 3.5 7.0 mA

Control Section

Vi Low Input Level -0.3 0.4

ViH A_High Input Level 1.8 Vee +0-3

Zyey Key Input Resistance 40 kQ

Analog Switch Section

THD Distortion Vgn =1 V(rms), f =1 kHz, 0.005 0.01 %
R =10kQ

NL Noise R, = 10 kQ, input terminal 10 uV(rms)
10 uF, connect to Ground

Crss Crosstalk R, =10 kQ (Note 1)

ISO Isolation Note 2 -70 -65 dB

SEP Separation Note 3 -85 -80 dB

DYN Dynamic Range THD = 0.1%, f = 1 kHz, 3.0 3.5 V(rms)
R =10kQ

AVeenT DC Center Point Note 5, No Input 50 mv

VeENT In/Output Terminal Voltage Note 4, No Input 5.8 6.2 \Y

Vg Voltage Gain 0 daB

Z\N Input Impedance DC tested 75 kQ

Zout Output Impedance DC tested 20 kQ

Zoyt Output Impedance Floating Channel oo Q “

Note 1: Measured at f = 10 kHz, Vg, = 1 V(rms) with test channel grounded, through a 5 kQ resistor, in series with a
10 pF capacitor.

Note 2: Crosstalk between channel 1, 2, 3, 4.

Note 3: Crosstalk between channel A, B.
Note 4: Typical value for output at V/2
Note 5: Output mute function recommended because of inconsistency of Vgt when the devices are parallel connected.
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TK15080

TEST CIRCUIT

NUMBERS IN ( } ARE FOR

O—4
THE 16 PIN DIP PACKAGE. | (16)J20

- jj

1
l—UHE ) (mEH S

! ] [CE) E—Ia i; our
Lol 02 ! 1ouF %m

F&4FJ‘”

Vgg =12V l 1
YH7|e  anfHF NOTE1  NOTE2

l—;——& N

)
t717
—
=l

IHioz

T = Note 1:  When testing noise, input terminal is to be
= [¢] 12] connected to ground through a capacitor.
Note 2:  When checking crosstalk, the unused input
o}e© @ i terminal is to be connected to ground capaci-
tor and a resistor as shown.
[ Note 3: Following power on, a minimum of 2 msec
o 5 4 waiting time is necessary before testing.
= =10k =10k
TRUTH TABLE
KEY OUTPUT
1 2 3 4 ACH B CH
L L L L FLOATING FLOATING
H L L L 1CH 1CH
L H L L 2CH 2CH
L L H H 3CH 3CH
L L L H 4CH 4CH

Notes: Low level kept at control key normal condition (Open).
Input selected at "H" level. Do not input more than 2 "H" levels.
All control keys at "L", in case of "open", output will be floating.
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TK15080

TYPICAL APPLICATIONS

2 CIRCUITS, 4 CONTACTS

Vee

=
3
2

i

o

°I L

Vee

2 CIRCUITS, 3 CONTACTS

ol

10 pF 10 pF 10 pF 10 pF
o—11 i L0 o—F- G R
o b—0

INA INB INA INB

10 pF

1
bedd b et

s
OUTA +

HB
|
l i

o, o4
ouTs
10k OUTA b qoyr

2 CIRCUITS, 4 CONTACTS WITH MUTE POSITION

?
O; e -
? 2
Lo -
[2] a2
ol —]
o———— ¢
— i
- )
(] 2]
______E T_,",—

o
ouTA 1

10yF

iH

10 pF

10k

I _ ouT8

I

=
@

10 pF

+
O
L 1% oure
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TK15080

TYPICAL APPLICATIONS

2 CIRCUITS, 8 CONTACTS

KEY

O -
Lo~
O o
O =
O o
—0 =

708
?Q

10uF

][] [3]

bbb

=3

_EUTTTE@L

1 O——1
2 O—
3 O—h—
4 O—i

INA

-%W%WWWWWWH

5 O—F— E 12 zl 1t O
§ O—J—— E 10 1 —o0
c—— ! o
1l
o—i o om 1O
0KW = 104F ours O

Recommended circuit to prevent switching noise due to output DC Bias difference when connecting devices in parallel.
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TK15080

ADDITIONAL INFORMATION

1. Basic Circuit

Vee o

R1 2

out

100% NEGATIVE FEEDBACK
(VOLTAGE FOLLOWER)

R2 = R1=R2=R3

2. Switching Speed

Switching response of signal corresponding to the
KEY input: typically 200 psec.

3. AC Loading

Recommendedloadresistance (R, )is 10 kQ.When
using capacitive coupling, set R <Z,. Where I<3

mA.
o]
ouT *
¢ RL ZN
= ' = —
4. Crosstalk (Isolation, Separation)

Since the input impedance is high (75 k<), short
circuit of input terminals to V¢ or GND doesn't
cause any damage. Also a short circuit of output
terminals to V doesn't cause any damage. How-
ever, long term short circuit of output terminals to
GND may cause damage, as the current is deter-
mined by base current of the transistor (refer to the
basic circuit).

5. In/Out Current

The signal input terminal will not be dam-
aged even if connected to V¢ or GND because
of the high input impedance (75 kQ). Do not
connect the output to Vo or GND for extended
periods as the IC may be damaged.

GND

!
{
1
|
|
|
\
|
|
\
|
|
|
|

DC Signal Input

As basic circuitis a voltage-follower, the inputs can
be modulated to within 1 V of either VCC or GND.

A

TOKO, Inc.
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= TOKO

TK15110

TWO INPUT/SINGLE OUTPUT VIDEO ANALOG SWITCH

FEATURES

B Low Operating Voltage
B Low Input Current

B Wide Dynamic Range

B Video Frequency Range
W 55 dB Isolation

DESCRIPTION

APPLICATIONS

B Television

B VCR Input Selector

B Special Effects Generators

B Wide/Narrow RF Bandwidth Switch

TK15110Z
The TK15110Z is an analog switch for video use. Two
inputs are provided and switched to one output. The device
features high input impedance and low output impedance. et A [0
The circuit is built around a wide bandwidth transconduc- NC%
NC
tance amplifier and maintains isolation between the output oureuT []
and input of the switch. The device is TTL logic level ano [5]
controllable. - lNZ‘E’CT %
ne [8
The TK15110 is available in a ZIP10 plastic zig zag pack- NC |9
age mpuT B [ig
TK15110Z + PO
ORDERING INFORMATION
TK15110 0 0 OO
BLOCK DIAGRAM

Tape/Reel Code

Temp. Range

Package Code Vee

PACKAGE CODE  TEMP. RANGE TAPE/REEL CODE et 5
Z:zIP C: -20t0o+75°C :1)((3 ;:g(a/::ge CH A INPUT I[I ;_)E |
CH B INPUT o——|[|+—>|£ ——
OUTPUT 4 o 4 71 o
R l T CH1 OUTPUT KEY
i B
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TK15110

ABSOLUTE MAXIMUM RATINGS

Supply Voltage Vg e, 18V Operating Temperature Range .................. -20to +75°C
Power Dissipation (Note 1) ....cc.cceveiiiiiienenen, 450 mW  Lead Soldering Temp. (10 S€C.) .eoocvevvricrvinnnnnnnn. 300 °C
Storage Temperature Range.........c..ccc.c... -5510 +150°C  Junction Temperature.............cccceevereveeereeevenenrnenns 150 °C
ELECTRICAL CHARACTERISTICS
Test conditions: Vo =8.0V, Ty = +25°C
]
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
Vee Operating Voltage Range 4.5 8 16.0 \Y
lec Supply Current R = 15 18 mA
Key L Low Input Level 0 0.9
Key H High Input Level 1.8 Vee
Key Z)y Key Input Impedance Note 2 40 kQ
Fop Frequency Bandwidth 10 10 x 108 Hz
THD Total Harmonic Distortion | Vi =2 Vp-p, 1 kHz, R =10kQ .01 0.3 %
Dyn Dynamic Range F=5MHz, R =10 kQ 2.0 Vp-p
Vo Voltage Gain F=5MHz, R =10 kQ -1.2 0 +1.2 dB
Crss Crosstalk Vin =2 Vp-p, 5 MHz, Rj =50 Q -50 -45 dB
1Sout Output Current 2 mA
VDCqyt | Output DC Voltage 3.5 4.0 4.6 \Y
Note 1: Power dissipation must be derated at the rate of 4.5 mW/°C for operation at T, = 25 °C and above.
Note 2:
40k
KEY INPUT
50k _|
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TK15110

TEST CIRCUIT

Vee

° INPUT A =
OUTPUT]

1KHz O\O_LTM—E—
(-5 MHz)(@ Lo

INPUT B

53
o
o]

MA
Wy

MA
Wy
53
t=}

TYPICAL PERFORMANCE CHARACTERISTICS

DISTORTION vs FREQUENCY KEY VOLTAGE vs TEMP DISTORTION vs TEMP
| .
T 11
1
0.01 = 25 . 10 eV =2ve =
S Yin=2Ve £ ==
w
3 HH 2 20 ] ::lel\l/p-:!
= o = ™~ &
S VIN=1VeR |y qov = S~ S Veg =8
g O RL=10k2 & 15 - ] g " =
25°C 11 \\\
S~
il 10
1 10 l -40  -20 0 20 40 60 80
FREQUENCY ( MHz ) O 2 o 20 40 60 80 TEMP (°C)
TEMP (° C)
GAIN vs FREQUENCY PHASE vs FREQUENCY
80
60
40
248 w 20
0dB £ 00
2B —
) -40
-60 4
-80
001 1 100 001 1
FREQUENCY (MHz ) FREQUENCY ( MHz)
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X TOKO TK15111

DUAL TWO-INPUT/SINGLE OUTPUT VIDEO ANALOG SWITCH

FEATURES APPLICATIONS

B Wide Bandwidth Characteristic H VTR

B Wide Dynamic Range B Television

B Wide Operating Voltage Range W Special/Effects Generators

M Minimum Peripheral Parts Required B Wide/Narrow IF Bandwidth Switch

B High Input Impedance Control
B MOS and TTL Compatible Control

DESCRIPTION
TK15111Z
The TK15111Z is an integrated circuit developed for elec-
tronic switching in video equipment. Features include low
distortion, wide bandwidth and wide dynamic range. The chein[T|o
. . . - cH1 out [2]
TK15111 is available in a ZIP10 plastic zig zag package. onn a3
Ke 11N [4]
vee [5]
6ND [6]
Kev 2 N [7]
chzA ]
ch2out [9]
cH2 B IN [1g
TK15111Z« PO
ORDERING INFORMATION BLOCK DIAGRAM
TK15111 0 0 OO0 Vee
| -I-—- Tape/Reel Code 5 e
Temp. Range = l 3_'"_( CHAINPUT
CH1
Package Code OUTPUT KEY ]_ll__( CHBINPUT
8 O
PACKAGE CODE  TEMP. RANGE TAPE/REEL CODE B \E“ 2] ouTPUT
Z:2ZIP C: -20to+75°C BX : Bulk/Bag ~L _ = Ry
MG: Magazine 2CH
CH2 E__i|__< CH A INPUT
OUTPUT KEY E___I I_< CH B INPUT
— (¢}
o =< \E ‘_@E ouTPUT
~L _ — RL
6
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TK15111

ABSOLUTE MAXIMUM RATINGS

Supply Voltage Vo v 18V Operating Temperature Range .......

........... -20to +75 °C
Power Dissipation (Note 1) ........cocveiiiiiiicennnen. 450 mW Lead Soldering Temp. (10 SEC.) .cceevevvereereeernnnns 300 °C
Storage Temperature Range.................... -55 to +150 °C
ELECTRICAL CHARACTERISTICS
Test conditions: Vo =8.0 V, Ty = +25 °C
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
Vee Operating Voltage Range 5.0 9.0 \Y
lcc Supply Current R =< 30 35 mA
Key Control Section
Key L Input Low Level 0 0.9
Key H Input High Level 1.8 Vee
Key Z)y Key Input Impedance (Note 2) 40 kQ
Analog Switch Section _
Fop Frequency Bandwidth 10 10 MHz
THD Total Harmonic Distortion | V| =2 Vp-p,1 kHz, R| = 10 kQ .05 0.3 %
Dyn Dynamic Range f=5MHz, R =10 kQ 2.0 Vp-p
Vg Voltage Gain f=5MHz, R =10 kQ -1.2 0 +1.2 dB
1ISO Switch Isolation Crosstalk, between A input and -50 -45 dB
Binput. Vy=2Vp-p, 5 MHz,
SEP Channel Separation Crosstalk, between 1 channel -50 -45 dB
input and 2 channel.
Vin =2 Vp-p,5 MHz, Ry =50Q
1ISout Output Current 2 mA
VDCqyr | Output DC Voltage Voltage 3.5 4.0 4.5 v
Note 1: Power dissipation must be derated at the rate of 4.5 mW/°C for operation at T, = 25 °C and above.
Note 2:
KEY INPUT 49
50 k
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TK15111

TEST CIRCUIT

NN

INPUT

O
A
1KHz | — OUTPUT
- 5 MH
(-5MHz) i
5 B
Lo INPUT
A

© 5 :
B iacing

I

IEEE.

10
kQF
OJOROXO,

(.

W

n

e

n

A"VAVb =

o
—wv”—[

il
TYPICAL APPLICATION
FROM TV o} o
FROMVTR o} ° Jo TO VIDEO MONITOR
FROM CAMERA o—{}—] [
|
TV
vir %0 N© v
CAMERA A—E ce
SOURCE SELECTOR
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TK15111

TYPICAL PERFORMANCE CHARACTERISTICS

SUPPLY CURRENT vs
SUPPLY VOLTAGE TOTAL HARMONIC
DISTORTION vs FREQUENCY
= 0.1
30 2
=
[=]
&
o
) @
< @
e / 3 0.01
k=] 3 /
=
20 Z o
p =
pe
/ =
o
1 = 0.001
0 1 1 10
012345678910 FREQUENCY (kHz)
Vee (V)
TOTAL HARMONIC DISTORTION
vs INPUT VOLTAGE CROSSTALK vs FREQUENCY
S5 oF
= =
=]
&
o Yy ;\?
@ )z = J
2 2 50 >
L_ZZ 01 s | A’A,
S g z
= - S 1l
<< -70
T A
é ] -80
= oot Z
0 1 2 A 1 10
Viy (Vrms) FREQUENCY ( MHz)
GAIN vs FREQUENEY
2
1
y
= 0
h=]
© o4

1 10
FREQUENCY ( MHz)
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[.'.I'l. TOKO TK15120

TWO-CHANNEL MUTING IC

FEATURES APPLICATIONS
B Wide Operating Voltage B Audio Systems

B Ground Muting Method B Audio Mixers

B Large Signal Attenuation B Special Effects

H Control of Large Signal Level B Musical Instruments
B Low Standby Current B Tape Recorders

B Attack/Release Control

TK15120Z TK15120M
DESCRIPTION
The TK15120is asingle supply, two-channel audio mute IC @
which will ground an AC signal without the pop or thump
usually associated with IC switches. The input/output pins MuTEC. {1]O
are bidirectional, and on/off time can be controlled by an Yoc %-
10UTAND IN [3 GND [1 8] 2 vouT
external capacitor. The device has two separate audio 11N AnD 0UT [4] 1IN/0UT5 [7] 2 0uT/N
channels with one control input. ano [} 10UT/IN |8 6] vee
6nD [6] CONTROL [4 [5] MUTE.C
2N AND OUT E K15120M « PO
The TK15120 is available in a ZIP10 plastic zig zag pack- 2007 AND N []
age and an MFP8 plastic surface mount package. e [3]
coNTRoL [T
TK15120Z « PO
BLOCK DIAGRAM

240
INPUT AND M OUTPUT AND
ouTPUT @ A E INPUT

ORDERING INFORMATION oo (5 o ] o
INPUT
TK15120 0 0 OO jﬁ f
Tape/Reel Code TIMING CHARGE
? conmo. [ Swrron Ano area | [20] veo
Temp. Range DISCHARGE ile SROUND
(0
Package Code To]
PACKAGE CODE TEMP. RANGE TAPE/REEL CODE ) DE‘;;X“C’I‘.{Q:G
Z:zIiP C: -20to +60°C BX : Bulk/Bag 19120 FIG.03
M: Surface Mount TX : Paper Tape NUMBERS IN () ARE FOR MFP8 PACKAGE
TR : Tape Right
TL : Tape Left
MG: Magazine
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TK15120

ABSOLUTE MAXIMUM RATINGS

Input VOIAgE Voopax «eesereeessssmsmsnsssiinisieiesisinses 11V Storage Temperature Range .................... -55 to +150 °C
Power Dissipation (Note 1) ..390 mW  Operating Temperature Range ...-20 to +60 °C
Junction Temperature...........cccocccvvennievninnnnnens 150 °C  Lead Soldering Temp. (10 S€C.) veevreevevcrrrrereenens 300 °C
ELECTRICAL CHARACTERISTICS
Test conditions: Vo =5V, Tp=25°C, f=1kHz
SYMBOL PARAMETER | TEST CONDITIONS MIN TYP MAX | UNITS
Vee Supply Voltage 45 5 10 \
Supply Current
loc oFf Muting OFF 0.5 0.7 mA
lcc oN Muting ON 7 11 15 mA
ATT Attenuation Ry =300 Q 70 76 dB
Clon Charge Current of Muting ON 7 10 13.5 HA
Clorr Discharge Current of Muting 1.7 2.7 4.0 A
OFF
Muting Control SW |
SWV ek Muting OFF 0 (1.2) 0.4 \Y
SWVqy Muting ON Voltage 2.4 (1.3) Voo
Vosat Output Saturation Voltage at muting ON 25 35 mv
THD Total Harmonic Distortion at muting OFF 0.0025 0.01 %
MR Muting Attenuation Resistor 168 240 312 Q
VN MAX Maximum Input Voltage 5.0 Vp-p

Note 1: Power dissipation must be derated at the rate of 3.9 mW/°C for operation at T, = 25 °C and above.
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TK15120

TEST CIRCUIT FOR M PACKAGE

Rg=0 300 Q
2 3 S6
4
s S1 S
G
¢}
Rs=0 300 Q

1
|
|

Vi I 0.7
ovV~5V If = Y
= = NOTE: EACH SWITCH IS IN OFF POSITION

TK15120M TC

Figure 1.

APPLICATION INFORMATION FOR M PACKAGE

These conditions refer to Figure 1, switches S1 - S7, as shown.

1)

2)

3)

SUPPLY CURRENT

All switches off. Measure the Power Supply Current at V1 =0 V and V1 =5V, respectively.
MUTING ATTENUATION

Switches S1 and S2 are on. Measure the AC output voltage onpin3and7atV1 =0V and V1 =5V, respectively.
(SG output f = 1 kHz, 5 Vp-p.)

Attenuation

V1 = VOLTAGE OF P PIN 7) WHEN
ATT=20LOG(( OLTAGE OF PIN 3 (PIN 7) OV))

(V1 =VOLTAGE OF PIN3 (PIN7) WHEN 5 V)

CAPACITOR CURRENT

Switch S3 is on. When pin 4 voltage is lower than 0.4 V, the pin 5 capacitor discharge current is approximately
2.7 mA. When the pin 4 voltage is set higher than 2.4 V, the capacitor charge current becomes approximately 10
mA.
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TK15120

APPLICATION INFORMATION FOR M PACKAGE (CONT.)

4,

5.

6.)

7)

8)

9,

MUTE CONTROL THRESHOLD VOLTAGE

Switches S1 and S2 are on. When pin 4 voltage is increased from 0 V, the output of pin 3 (pin 7) is muted. The
corresponding control voltage is the "mute on" voltage. When the mute control voltage decreases the muting will
turn off. Measure pin 4 voltage when pin 3 (pin 7) output releases the mute. The measured voltage is the "mute
off" voltage.

MUTE SATURATED VOLTAGE

Measure pin 3 and pin 7 output voltage when the V1 of the pin 4 is turned to 5 V ("mute on" status).

TOTAL HARMONIC DISTORTION

Switches S1 and S2 are on. Measure the Total Harmonic Distortion ratio of pin 3 and pin 7 output waveform when
the V1 of pin 4 is turned to 0 V (mute off status).

INTERNAL RESISTANCE IN "MUTE" MODE

Switches S1, S2, S4, S5, S6, and S7 are on. Set signal generator voltage to the normal input level or lower (5
Vp-p). Connect output pin 3 (pin 7) to the GND, and measure the voltage of pin 2 (pin 8).

2-3(0R 7-8) IMPEDANCE = (300 X PIN 2 (OR PIN 8) VOLTAGE)
(SG OUTPUT VOLTAGE - PIN 2 (OR PIN 8) VOLTAGE

ATTENUATION

The typical value of attenuation in muted mode is 76 dB. The TK15120M has two channels and the attenuation
is 76 dB when both circuits are operated simultaneously. If only one circuit is operated, the attenuation is 6 dB
higher, and becomes approximately 82 dB.

To maximize attenuation, the signal input GND, the IC GND, and signal output GNDs are required to be connected
to pin 1. ltis best to connect the signal output GND to pin 1 as well.

OPERATION OF THE MUTING CIRCUIT

When pin 4 (Mute Control Switch) has an applied voltage greater than 2.4 V, pin 5 capacitor starts charging and
pin 5 DC potential is raised. This current is the base current for the muting transistor and the muting operation
is performed.

The capacitor DC voltage is clamped at 1.8 V.
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TK15120

APPLICATION INFORMATION FOR M PACKAGE (CONT.)

The relationship between the capacitor voltage and the time is as follows:

2.0

DC (V)

10— V=18V

T T T T
2 4 6 8 10 t(ms

The time for the capacitor voltage to reach 1.8 V (mute on time) is:

CAPACITOR (0.047 uF) X 1.8V
CHARGING CURRENT (2.7 yA)

t=

Following "muting on," 90% of the maximum attenuation is reached at approximately 0.7 to 0.8 V capacitor voltage.

During "muting off" (release), the capacitor current discharges, and voltage across the capacitor drops to
approximately 10 mV from 1.8 V. When pin 5 voltage is dropped, the muting transistor base current is decreased,
and the status is changed to "muting off." (10 mV is the saturated voltage of the discharging current supply.)

CAPACITOR (0.047 yF) X 1.8V = 313ms
DISCHARGING CURRENT (10 pA)

t (ms)

When the capacitor DC voltage is in the range between 1.8 V to approximately 0.75 V, only approximately 10%
of the attenuation can be released. When the capacitor DC voltage is in the range between approximately 0.75
V1o 0V, the mute release is completed. It takes approximately 18 ms for the DC voltage to drop to approximately
0.75 ms from 1.8 V, and the condition approaches the "mute on" status.
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TK15120

TEST CIRCUIT FOR Z PACKAGE

Rg=0 3000
S1 4 8 sS4 s
S
G
[e]
Rg=0 300 Q

|
[

07
v I
oV~5V v

5 6 =
= NOTE: EACH SWITCH IS IN OFF POSITION

Figure 2.

APPLICATION INFORMATION FOR Z PACKAGE

1.

2)

3)

SUPPLY CURRENT

All switches off. Measure the Power Supply Current at V1 =0 V and V1 = 5V, respectively.

MUTING ATTENUATION

Switches S1 and S2 are on. Measure the AC output voltage onpin3and8at V1 =0V and V1 =5V, respectively.
(SG output f = 1 kHz, 5 Vp-p.)

Attenuation

ATT = 20LOG
(V1 = VOLTAGE OF PIN 3 ( PIN 8) WHEN 5 V)

(V1 = VOLTAGE OF PIN 3 ( PIN 8) WHEN 0 V ))

CAPACITOR CURRENT

Switch S3 is on. When pin 10 voltage is lower than 0.4 V, pin 1 capacitor discharge current is approximately 2.7

mA. When the pin 10 voltage is set higher than 2.4 V, the capacitor charge current becomes approximately 10
mA.
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TK15120

APPLICATION INFORMATION FOR Z PACKAGE (CONT.)

4.)

5.

6.)

7)

8)

9.

MUTE CONTROL THRESHOLD VOLTAGE

Switches S1 and S2 are on. When pin 10 voltage is increased from 0 V, the output of pin 3 (pin 8) is muted. The
corresponding control voltage is the "mute on" voltage. When the mute control voltage decreases, the muting will
turn off. Measure pin 4 voltage when pin 3 (pin 8) output releases the mute. The measured voltage is the mute
off voltage.

MUTE SATURATED VOLTAGE

Measures pin 3 and pin 8 output voltage when the V1 of the pin 10 is turned to 5 V ("mute on" status).

TOTAL HARMONIC DISTORTION

Switches S1 and S2 are on. Measures the Total Harmonic Distortion ratio of pin 3 and pin 8 output waveformwhen
the V1 of pin 10 is turned to 0 V ("mute off" status).

INTERNAL RESISTANCE IN "MUTE" MODE :

Switches S1, S2, S4, S5, S6, and S7 are on. Set the signal generator voltage to the normal input level (5 Vp-p)
or lower. Connect output pin 3 (pin 8) to the GND and measure the voltage of pin 4 (pin 7).

(300 X PIN 4 (OR PIN 7) VOLTAGE) )

4-3(OR 7-8) IMPEDANCE =
(SG OUTPUT VOLTAGE - PIN 4 (OR PIN 7) VOLTAGE

ATTENUATION |

The typical value of attenuation in muted mode is 86 dB. The TK15120Z has two channels and the attenuation
is 86 dB when both circuits are operated simultaneously. If only one circuit is operated, the attenuation is 4 dB
higher, and becomes approximately 90 dB.

To maximize attenuation, the signal input GND, the IC GND and signal output GND are required to be connected
near pin 5 and 6. It is best to connect the signal output GND to pin 5 and 6 as well.

OPERATION OF THE MUTING CIRCUIT

When pin 10 (Mute Control Switch) has an applied voltage greater than 2.4 V, pin 1 capacitor starts charging and
pin 1 DC potential is raised. This current is the base current for the muting transistor and the muting operation
is performed.

The capacitor DC voltage is clamped at 1.8 V.
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TK15120
APPLICATION INFORMATION FOR Z PACKAGE (CONT.)

2.0 -

DC (V)

V=18V

M
o —]

T
8 10 t(ms)

The time for the capacitor voltage to reach 1.8 V (mute on time) is:

CAPACITOR (0.047 yuF) X 1.8 V
CHARGING CURRENT (2.7 pA)

t=

Following "muting on," 90% of the maximum attenuation is reached at a capacitor voltage of approximately 0.7
to0.8 V.

During "muting off" (release), the capacitor discharges current, and the voltage across the capacitor drops to
approximately 10 mV from 1.8 V. When pin 1 voltage is dropped, the muting transistor base currentis decreased,
and the status is changed to "muting off." (10 mV is the saturated voltage of the discharging current supply.)

CAPACITOR (0.047 pF) X 1.8V = 313ms
DISCHARGING CURRENT (10 pA)

2.0 —

1.8V

DC (V)

t (ms)

When the capacitor DC voltage is in the range between 1.8 V to approximately 0.75 V, only approximately 10%
of the attenuation can be released. When the capacitor DC voltage is in the range between approximately 0.75
Vto 0V, the mute release is completed. It takes approximately 18 ms for the DC voltage to drop to approximately
0.75 ms from 1.8 V and the condition approaches the "mute on" status.
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ATT (dB)

lCC (mA)

TK15120

TYPICAL PERFORMANCE CHARACTERISTICS

ATTENUATION vs. EXTERNAL

ATTENUATION vs. FREQUENCY " RESISTANGE 40 wene ATTENUATION vs. FREQUENCY
T T K T 11 LI S e 3
M PACKAGE M PACKAGE Z PACKAGE
-40
-60 60
o 60 N o
-80 ] 2 s = 4
= 80 BRNEN =
-10 100
-100
-120k -120 12
0020050102 05 1 2 5 1020 50 005 01 02 05 1 2 5 02 051 2 51 2 5 1020 50
Fy (kH2) Ry (ke2) Fy (kH2)
TK15120 TPC 01 TK15120 TPC « 02 TK15120 TPC 16
ATTENUATION vs. EXTERNAL TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION
RESISTANCE vs.OUTPUT VOLTAGE vs. FREQUENCY
— S 0 S 0.05 IRARLLILES
Z PACKAGE 2 S VouT =5V p-
S : <] :
60 E 0.01 EE ‘n_T: 0.01
= UE} 0.005 S E 0.005 I
= N = ] a
E ® g 2 o o oo
= N = b
N )‘ s 0.001 = = 0.001
™ = AN [
100 < 00005 < 00005
— —
= =
o o
- = 00002 = 00002
o102 05 12 5 12 5 10 005 0102 05 1 2 5 1020 50 002 0050102 05 1 2 51020 50
Ry (k) Vour (Vrms) Fin (kHz)
TK15120Z TPC 17 TK15120 TPC « 03 TK15120 TPC « 04
POWER SUPPLY CURRENTvs. POWER SUPPLY CURRENT vs.
POWER SUPPLY VOLTAGE (MUTE ON) ) POWER SUPPLY VOLTAGE (MUTE OFF) CROSSTALK vs. FREQUENGY
13
15 § -60
12 = X
L g g -
1 = R © o A
5 .
10 P
0 02.05.1 2 5 1 2 5 1020 50
35 45 55 65 75 85 95 3 4 5 6 7 8 9 10 Fiy (kHz)
Veo (V) 15120 5610 Ve (V) TK15120 TPG 12
TK15120 TPC 11
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TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

POWER SUPPLY CURRENT vs.

CONTROL LEVEL vs. ATTENUATION vs. AMBIENT
AMBIENT TEMPERATURE TEMPERATURE 15y EIENT TEMPERATURE (MUTE ON)
74
-75
15 ] 1
= = 7 z 10
g T g E N~
= 1 =
H g7 = 8 N
< = 10
-78 ™~
5 8
79
0 -80 6
40 -20 0 20 40 60 80 40 20 0 20 40 60 80 40 20 0 20 40 60 80
Tp (°C) Tp (°C) T (°C)
A TK15120 TPC 13 A TK15120 TPC » 06 A TK15120 TPC 14
POWER SUPPLY CURRENT vs. AMBIENT DISCHARGE CURRENT vs. CHARGE CURRENT vs. AMBIENT
TEMPERATURE (MUTE OFF) . AMBIENT TEMPERATURE © TEMPERATURE
- 15 A 3 S _ 14
E = 5
S = =
£ 1 g 2 = 12 ]
& £ ™
- S e N
5 - 1 10 \
0 0 8
40 20 . 0 20 40 60 80 40 20 0 20 40 60 80 40 20 0 20 40 60 80
Tp (°C) T (°C) Ta (°C)
TK15120 TPC 18 TK15120 TPC « 07
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TK15125

FEATURES

W High Level Input (5 Vpp)

W Adjustable Attack/Release
W High Attenuation (-86 dB)

M Low Operating Current

M Bidirectional Inputs/Outputs

DESCRIPTION

The TK15125Z is a dual supply, two channel muting IC
specially designed to eliminate popping and thumps when

audio equipment is powered up. Features include adjust- '

able attack and release, high signal handling capability and
low operating current; ideal for battery operated equip-
ment. The inputs and outputs are bidirectional and the
device effectively grounds the input signal with an attenu-
ation of -86 dB.

The TK15125 is available in a ZIP10 plastic zig zag pack-

age.

ORDERING INFORMATION
TK15125 0 0 OO0

Tape/Reel Code

TWO-CHANNEL MUTING IC

APPLICATIONS

H Audio Equipment

M Musical Instruments
H TV/VCR

B Mixers/Effects

TK15125

TIMING CAPACITOR [T]O
Vop [2]

ivour [3]

injouT [4]

anD 1 [3]

anp 2 [6]

ivouT [7]
invour [g]

vgs [¢]

conTroL [1g]

TK15125Z » PO

BLOCK DIAGRAM

ATTENUATOR 1
ATTENUATOR 2

3 | INOUT
8 | INOUT

Temp. Range E GND 1
Package Code CONTROL TIMING DRIVER
CONTROL| 10 =1 swiTcH [ D?ST)AHT:IF(;E "— AMPLIFIER ——S_] ez
PACKAGE CODE TEMP. RANGE TAPE/REEL CODE E v,
Z: Zip C: -20to +60 °C BX: Bulk/Bag oo
MG: Magazine 9 |y,
ss
1
TIMING CAPACITOR TKi5125 8D
TOKO, Inc. 1-207




TK15125

ABSOLUTE MAXIMUM RATINGS

Input Voltage Vigappax «-srereeereesrermmmsessanans

Power Dissipation (Note1) .

Junction Temperature ..........ccccceevvvicevcinennae

ELECTRICAL CHARACTERISTICS
Test conditions: Voo =5.0 V, Vgg =—5V, V| = 2.5 Vo-p, F = 1 kHz, T, = 25 °C, unless otherwise specified.

............. +6V  Storage Temperature Range....................-55 to +150 °C
490 mW  Operating Temperature Range .... ....-20 to +60 °C
........ 150°C  Lead Soldering Temp. (10 sec.) ..........................300 °C

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
Vpp Supply Voltage +4.5 +5.0 +5.5 \
Vss Supply Voltage -5.5 -5.0 -4.5 \Y
Current Consumption

loporF Mute Off 0.6 0.9 mA
loDON Mute On 120 | 17.0 mA
Arp Mute Attenuation Ry =300Q 80 86 dB
Capacitor Current

lon Charging Current ATTACK 8.0 12.0 16.0 LA
loFr Discharging Current RELEASE 1.8 3.0 5.0 A
Control Switch

CVon Mute ON Voltage Vgs+24| Vgg+13  Vpp

CVore Mute OFF Voltage Vgs | Veg+12 Vgg+04| V

Output Saturated Voltage

Vosar | WhenMuteis ON

T

I

T 24 j 3.7i mv

Total Harmonic Distortion

THD When Mute is OFF 0.0025 0.01 %

M.R Mute Internal Resistance Internal Resistance 168 240 312 Q
between I/O

Vuax Maximum Input Voltage -2.5 +2.5 Vop

Note 1: Power dissipation must be derated at the rate of 3.92 mW/°C for operation at T, = 25°C and above.

1-208
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TK15125

TEST CIRCUIT
Voo
sv L
2 PIN 4——0
300 Q o——0C S5
Vg0 o/o—wy——{ 4 3 l—o/
S, s3
- PIN 7—0
300 Q o—0 g
/O—JW»—i 7 8 I—-( g
Vg=0 o) S4
s2 1
vi 0/307—@—_]_v2 07V
Vss 9 5 6 v 'I;
-5)
= s
Ves BV - -
NOTE: EACH SWITCH IS IN 'OFF STATUS TKis125TC
TYPICAL APPLICATIONS
CURRENT CONSUMPTION CAPACITOR CURRENT

All switches are OFF. When -5V (V) is applied to pin 10,
the device will be in the mute OFF. When +5 V (Vpp) is
applied to pin 10, the device will be in the mute ON. Measure
each power supply current under on these conditions.

MUTING ATTENUATION

Switches SW1 and SW2 are ON. Measure the output AC
voltage of pin 3 (pin 8) when -5V and +5 V are applied to
V1. (SG output f = 1 kHz 5Vp-p.)

ATTENUATION

(V1 =PIN 3 (PIN 8) VOLTAGE WHEN -5 V IS APPLIED)
(V1 =PIN 3 (PIN 8) VOLTAGE WHEN 5 V IS APPLIED)

TK15125 FORM 01

ATT = 20LOG

Switch SW7 ON. When the V1 voltage of pin 10 is in the
range of -5 V (Vgg) to —4.6 V, the current will be approxi-
mately 3 mA (discharge current). When V1 voltage is in the
range of 2.6 V to +5 V (Vp), the current will be approxi-
mately 12 mA (charge current). Measure the capacitor
current value under these conditions.

MUTE CONTROL THRESHOLD VOLTAGE

Switches SW1 and SW2 are ON. Increase the V1 voltage of
pin 10 from -5 V until each output appears; the correspond-
ing voltage is the mute ON voltage. The mute OFF voltage
occurs when the mute is OFF while V1 is decreasing from
+5 V1o 0 V. (The switching level is set approximately Vgg
+1.25V)

TOKO, Inc.
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TK15125

TYPICAL APPLICATIONS (CONT.)

MUTE SATURATED VOLTAGE

All switches are OFF. Measure pin 3 (pin 8) output DC
voltage whenthe V1 of pin 10is higherthan—2.6 V (mute ON
status). )

TOTAL HARMONIC DISTORTION

Switches SW1 and SW2 are ON. Measure the total har-
monic distortion of the output pin 3 (pin 8) when the V1 of pin
10 is lower than —4.6 V (mute OFF status).

INTERNAL RESISTANCE IN "MUTE" MODE

Switches S1, S2, 83, S4, S5, S6 are on. Set the signal

generator voltage to the normalinputlevel (5 Vp-p) or lower.
Connect pin 3 (8) to GND. Measure voltage at pin 4 (7).

(300 X 4 PIN (PIN 7) VOLTAGE)
(SG OUTPUT VOLTAGE - PIN 4 (PIN 7) VOLTAGE)

INTERNAL RESISTANCE =

TK15125 FORM 02

MUTING OPERATION

Muting ON (Attack)

00 Q

ATTENUATOR

i ‘3
‘ii

0.047
- T
% Yss

TK15125 FIG 01

VED
¢ swi 5V
Vs

S

When the muting is "on" (pin 10 level high), pin 1 voltage
gradually lowers from -2.6 V or higher to -3.2 V. When the
voltage reaches approximately -3.2 V, the clamp circuit
activates and the internal attenuator will mute the signal.
The attenuated (muted) signal appears at the outputs.

CONTROL SWITCH
LEVEL

CLAMP LEVEL
(Vgg +1.8V)

CAPACITOR TERMINAL
VOLTAGE

>
o

8 (mS)

3PIN l OuTPUT
(8 PIN) WAVEFORM

TK15125 FIG 02

The attack time is calculated with the following formula:

0.047 UFX 1.8V
12uA (CHARGING CURRENT)

TK15125 FORM 03

Tt=7.1mS

Actually, when the capacitor terminal voltage reaches about
—4.25 V, almost 80% of the final attenuation is obtained,
therefore T2 will be the real mute operation time.

0.047 PF X075V _, g o
12 pA |
TK15125 FORM04

Muting OFF (Release)

The muting OFF (release) is performed as an opposite
operation to the mute ON, when pin 10 control terminal has
the mute OFF voltage applied. The output waveform will
increase following the changing of pin 1 capacitor from—3.2
Vto-5V.

1PIN

3PIN
(8 PIN)

TK15125 FIG 03

1-210
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TYPICAL APPLICATIONS (CONT.)

The release time is calculated with the following formula:

3=
3.0 pA DISCHARGING CURRENT
TK15125 FORM 05

0.047 pF X 1.8V

T3=28mS

operates.

T4 =

Approximately 28 mS later, the mute release is completed.
However, the mute ON mode is continued during T4, the

actual waveform starts the release operation after the T4 is

completed.

3.0mS

Approximately 16 mS later, the waveform mute release

0.047 uF X 1.05 V

T4 =16 mS

TK15125 FOMS

Note: To get the maximum attenuation, connect each input

and output ground line to the nearest IC ground.

TYPICAL PERFORMANCE CHARACTERISTICS

TOTAL HARMONIC DISTORTION vs.

ATTENUATION vs. EXTERNAL

© RESISTANCE ATTENUATION vs. FREQUENCY o FREQUENCY
) T ' T —
TA=25°C ] ‘_” 0 il il VOUT=5VP_P:_
60 60 o "I I"
I
—_ — ~ .00 i
g W 3 £ 1]
‘E -80 J *'-:' 80 2 /|
< < = 001 ”l o
™ ”1» T
-100 -100 0005 W
120 120 0002 “’
01 0205 1 2 512 5 10 02 05 12 512 5 10 2 50 02 05 12 512 5 10 2 50
Ry (kQ) 01 Fin (kHz) 0 Fin (kHz) 03
TOTAL HARMONIC DISTORTION vs. ATTENUATION vs. AMBIENT
o QUTPUT VOLTAGE CROSSTALK vs. FREQUENCY 80 TEMPERATURE
) 2 80 -85
— 005 N i =
i\°/ N f g o LT
2 002 g % = ==
= N 5 E -90 g—
001 7 <
AN
0005 -100 m /
-95
0002 120
06 4 2 5 12 510 2 5 0 05 12 512 5 10 20 5 100
Voyr (Vrms) 04 Fin (kHz) 05 40 20 0 20 40 60 80
Ta (°C) 06
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TK15125

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

POWER SUPPLY CURRENT vs.
CONTROL LEVEL vs. AMBIENT POWER SUPPLY CURRENT vs. AMBIENT TEMPERATURE
. TEMPERATURE _ AMBIENT TEMPERATURE (MUTE ON) . (MUTE OFF)
J 4
14 15
2
= —_
= z T~ =z
= \\\\\s\ o I~ 8
w - P
1 ]
10 5 I
0 0
40 -20 0 20 40 60 80 40 20 0 20 40 60 80 40 -20 0 20 40 60 80
TA(°C) o7 Ta(°C) 08 Ta (°C) 09
CHARGING CURRENT vs. AMBIENT DISCHARGING CURRENT vs.
" TEMPERATURE , AMBIENT TEMPERATURE
_ 14 —
= N s L
[~ 12 o
< ~N =
=) © Py
4
10
1
40 20 0 20 40 60 80 40 20 0 20 40 60 80
Ta (°C) 10 TA(°C) 11
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= TOKO TK15210

TWO INPUT/SINGLE OUTPUT AUDIO ANALOG SWITCH

FEATURES APPLICATIONS
B Low Supply Current B Audio Equipment
B TTL or CMOS Control W Effects Pedals

B Wide Operating Voltage Range B Mixers/Switchers
B Low Distortion (.004% TYP) B Tape Recorders

M High Input Impedance/Low Output Impedance
M Very Small Surface Mount Package

DESCRIPTION
The TK15210i | itch ially designed for th
e TK15210is an analog switch specially esngne. orthe TK15210M
high fidelity applications in portable consumer equipment.
The device features very low distortion and high isolation IN-A ,I o E Voo

between the two inputs. Any one of the two inputs can be

out E E GND
IN-B E Z’ KEY IN

TK 15210 PA

switched to one output. The control pin can be driven by

TTL or CMOS logic levels. The analog switch is unidirec- > oo

tional.

The TK15210 is available in an SOT23L surface mount
package.

BLOCK DIAGRAM

Vool ¢ |
-

ORDERING INFORMATION

A
TK15210 0 0 OO0 e
K1 L IN E__FO\C\ ZI

Tape/Reel Code

ourt

Temp. Range B

ge Code

5 l 6 I
PACKAGE CODE TEMP. RANGE TAPE/REEL CODE GND I__l KEYIN

M: Surface Mount C: -20to +75°C BX: Bulk/Bag
TX: Paper Tape

TR: Tape Right
TL: Tape Left
MG: Magazine

TOKO, Inc. 1-213
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ABSOLUTE MAXIMUM RATINGS
Supply VOtAGE ......cccevveiiciiiiiiiciec e 14V

Junction Temperature ...........c.coceeeeeeineneecnecnnnn. 150 °C

Operating Voltage Range .........c.ccceveenenneneee 3.0to 14V  Storage Temperature Range..... .-55 to +150 °C
Input Voltage ........cccccevevenennne -—0.3V1to Vs +0.3V  Operating Temperature Range ... ...-20to +75°C
Power Dissipation (Note 1) ......cccovevernnrcnienn. 200 mW  Lead Soldering Temp. (10 SEC.) .ovvevrrreeerrerirenne. 300 °C
ELECTRICAL CHARACTERISTICS
Test Conditions: Vg =8.0V, Ty =25°C
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
lcc Supply Current 25 5.0 mA
\ Input Low Control Voltage -0.3 0.6 \Y
Vi Input High Control Voltage 2.0 Voo +0.3 \
THD Total Harmonic Distortion 1V(rms), f =1 kHz 0.004 0.008 %
N. Residual Noise 10 uV(rms)
Iso Isolation 1 V(rms), f =10 kHz - -80 -75 dB
DYN Dynamic Range 0.1 %, f=~20kHz 3.0 V(rms)
Veent In/Out Terminal Voltage Vel2 Y
AVgenT DC Center Point 18 mv
Potential Difference
Vg Voltage Gain -0.2 0 +0.2 dB
ZN Input Impedance DC test 36
Zoyt Output Impedance DC test 20 Q

TEST CIRCUIT

SwWeé

Note 1: Power dissipation must be derated at the rate of 1.6 mW/°C for operation at T, = 25 °C and above.

1. Dynamic range and distortion of
Channel A tested as shown.
2. SW5 is for the measurement of

5 residual noise and output terminal
voltage.
4 R w1 3- SW8 is for the measurement of

isolation.

1

TK15210 TC

]f

1-214
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= TOKO KM3701AD

INTERPOLATION COPROCESSOR

FEATURES APPLICATIONS
B High Speed of Interpolation Puise Output B Motion/Numerical Control Systems
B Linear, Circular, Parabolic, Logarithmic and B Robotics
Exponential Interpolations Are Possible m Drawing Machines
B Reduces Software Design Necessary For B Electrical Discharge Machines
Interpolation M Special Machinery
u C.an Be Interfaced Directly With An 8 Bit *See KM3701AD Operation Manual for further detail.
Microprocessor
M Interrupts the Microprocessor At the End of the
Move
B Incorporates An Automatic Stop Function At the
End Point and A Fixed Speed Control Function KM3701AD
W 24 Bit Data Length
W Up to 5 MHz Clock Frequency _ s | _signal | Explanation
- . CS’ 1 28 Voo cs Chip Select
M 28 Pin Plastic Dual In-Line Package RW ™ 2 2; e FDXX RW | Read/Write
: oo 3 L = oD Output Disable
W Single +5 V Power Supply N '; if — %Dyv o A:dr:ess =
AT 6 23 -——»;W;r_ D0~D7 Data Bus
DESCRIPTION e B e S vy
The KM3701AD is a CMOS LS| developed as an interpo- — PP FP_ | FeedPulse
lation pulse generator for motion/numerical control sys- D= 11 18 [-—— cP B,l:qSTV %‘g’“
tems. The KM3701AD incorporates linear and circular as e e e ok Tonanm
well as parabolic, logarithmic and exponential interpola- Vs 14 15 [<—>» DO DY | Output(¥)
tions. The functions and coordinate values for linear, X:: g" "
circular or other interpolations are set by the microproces- o
sor. Internal calculations are performed with the input of
Feed Pulses. Interpolation pulses are then distributed to
both the X and Y axes. The frequency of the output pulses
from the KM3701AD does not depend on the slope of a
particular move (when V2 control is enabled). Each BLOCK DIAGRAM
KM3701AD generates pulses to interpolate 2 axes. When
used with the KM3702AD/AQ (LS| for servo motor control), DD_D,@LE;’EL
motion/numerical control systems can be built easily, thus Bl ° 3" I‘ f : t*’ 13
reducing costs and enabling smaller units to be made. _ | Sontoll | stas 2";‘;‘;4{ I
g/%i o 10 Data
oD Control . Register
AO-A2 [
ORDERING INFORMATION
Feed
_ Pulse
TK3701 0 0 OO0 FP O Control Timing Read Write MPX
Control XReg
Tape/Reel Code 3 Y Reg
Temp. Range _ﬂ’ o K3 s;l:;
RESET ©—» Interpolation
Package Code Voo O Register
Vg O
PACKAGE CODE TEMP. RANGE TAPE/REEL CODE “
D: Plastic Dip A: -20to +70 °C BX: Bulk/Bag
MG: Magazine

TOKO, Inc. 2-1



KM3701AD
ABSOLUTE MAXIMUM RATINGS

Supply Voltage Vgg-0.3toVgg+7.0V  Storage Temperature Range.................... -65 to +150 °C
Input Voltage ......... ...Vgg-0.3t0 Vpp + 0.3V Operating Temperature Range .................. -20 to +75 °C
Power DiSSIipation ..........ccocevveeiiieneniecierneneeenns 1.25W Lead Soldering Temp. (10 S€C.) .ceeveevievevivenennne. 300 °C

ELECTRICAL CHARACTERISTICS

D. C. CHARACTERISTICS

Test conditions: Vgg=0V, Ty =-20to +70 °C
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
Voo Supply Voltage 4.75 5.0 5.25 \
Ibp Supply Current Teoye = 0.5 1S, No Load 10 mA
Input Signal (Note 1)
Vi Low Level Input Voltage I =-10 pA -0.3 0.6
Viu High Level Input Voltage hy=10pA 3.0 Vpp+0.3
Output Signal (Note 2) B
VoL Low Level Input Voltage loL= 2.0 mA 0.4
Von High Level input Voltage lon =-200 A 2.4
1/0 Signal (Note 3)
Vi Low Level Input Voltage Iy =-10 pA -0.3 0.6
ViH High Level Input Voltage Iy =10 pA 3.0 Vpp+0.3
loL Low Level Output Current VoL=04V 5.5 mA
lon High Level Output Current Vou=Vpp-05V 10 pA

High Impedance

Note 1: CS, R/W, OD, A,, A, Ay, RESET, CP, FP, D;, D¢, D5, Dy, D3, Dy, Dy, Dy

Note 2: BUSY, INT, +DX, -DX, +DY, -DY
Note 3: Open drain output, D;, Dg, Dg, D4, D3, Dy, Dy, Dy

2-2 TOKO, Inc.



KM3701AD

ELECTRICAL CHARACTERISTICS

A. C. CHARACTERISTICS
Test conditions: Vpp =5V +5%, Ty=-2010+70°C

SYMBOL PARAMETER —[ TEST CONDITIONS l MIN ’ TYP! MAX ! UNITS
Clock Signal (Note 1)

Teve Clock Pulse Period Typically 1 MHz 0.2 1 10
Tw Clock Pulse Width 60 Teyc 60
Ter Clock Pulse Rise Time 10
Ter Clock Pulse Fall Time | 10

Input Signal (Note 1)

Ty Data Hold Time 10 ns
Tsu Data Hold Time Ty +20 ns
Output Signal (Note 2)

To Output Delay Time C,_=60pF r 1 ‘ 100 ) ns
Output Signal (Note 3)

Ta Access Time C, =100 pF, Rpy = 1.5kQ 120 ns
Tco CS to Output C_ =100 pF 100 ns
Tco OD to Output Rpy=1.5kQ 100 ns
Tow Width of OD C_ =100 pF 120 ns
TRDH Data hold time after OD l Rpy=1.5kQ 10 ns
Tea Address valid after Controﬂ 0 ns
Tac Address valid before Control 20 ns
Ten CS hold after Control 0 ns
Tesc CS valid before Control 0 ns
Tow CS to Write 120 ns
Tec Width of R/W 120 ns
Twbs Data set-up time to Write 120 ns
Twon Data hold time after R/W 120 ns

Note 1: CS, R/W, OD, A,, A,, Ay, RESET, CP, FP, D, Dg, Dg, D, Dy, Dy, Dy, Dy

Note 3: Open drain output, D, Dg, Dg, D, D3, Dy, Dy, Dy
TOKO, Inc. 2-3




KM3701AD

Maximum feed pulse and tooling speed for typical step sizes and clock rates.

Step size and 1.5 MHz Clock 5.0 MHz Clock
:x:)eer::ﬂation Maximum Maximum Maximum Maximum
Pulse Rate Tool Speed Pulse Rate Tool Speed
Eir:;;rom MM | 136.3 Kisec 8.38 m/min 454.5K/sec  27.3 m/min
All other 71.4 K/sec 4.39 m/min 238.1 K/sec  14.3 m/min
pnit: -0001 136.3 K/sec 838"/min 4545Kisec ~ 2727"/min
71.4 K/sec 439"/min 238.1 K/sec 1428"/min
All other
PIN FUNCTION
| SIGNAL SYMBOL | PIN NO. /0 DESCRIPTION
Power Supply Voo 28 — +5 V5%
Ground Vs 14 — Ground
Chip Select CS 1 I Device select signal
Write R/W 2 I Write signal
Output Disable oD 3 | Read signal
Address A2~A0 4~6 | Address
Data D7~DO0 7~13 110 Read/Write data /0O common
15 open drain
Clock Pulse CP 18 | Clock
Reset RESET 17 ] Reset signal
Feed Pulse FP 19 | Interpolation feed pulse
Interpolation Busy BUSY 22 0] When active, it shows calculation is being
done.
Interrupt INT 23 0 Completion of interpolation
+DX output +DX 27 (0] X axis positive direction interpolation pulse
-DX output -DX 26 ®) X axis negative direction interpolation pulse
+DY output +DY 25 (0] Y axis positive direction interpolation pulse
-DY output -DY 24 0] Y axis negative direction interpolation pulse

2-4 TOKO, Inc.



KM3701AD

TYPICAL APPLICATIONS

1. Control of 2 axes can be accomplished by using one KM3701AD and two KM3702AD/AQs.

Microprocessor

) —

Feedpulse
Generator

BUSY

KM37

01AD

—
L _ 14

~_4> Interpolation Pulses
Y

2 INT X
@ } Servo Motor
2 D/A .
E < >l KM3702AD/AQ [ Converter . \ X Axis
5 ] X
® INT Quadrature Encoder
o
L s D/A
KM3702AD/AQ |8 (s oo
B L_ 1
INT
Quadrature Encoder
1. One KM3701AD can control two stepper motors.
: Feedpulse
Microprocessor Generator
i , FP BUSY

o K-> KwarotaD  (—

@

1]

o d D Interpolation Pulses

§ INT Stepper Motor

o}

© Pulse Motor .

XA
= ®1  Driver ﬂ XS
Pulse Motor X Axis
= o Driver

TOKO, Inc.
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INTERPOLATION

The interpolation pulse distribution rate is in accordance
with the rate of the clock pulse (CP) and the internal
calculation time. The internal calculation requires 11
clocks in the case oflinear interpolation and 21 clocks inthe
case of circular or other interpolations.

Interpolation Pulse

Interpolation Distribution Rate
Linear interpolation 454.4 KPPs
Circular or other 238.1 KPPs

NOTES

2-6
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KM3702AD/AQ

FEATURES

Interfaces Directly with an 8 Bit Microprocessor
Wide Application Range

Reduced Number of Counter ICs
Reduced Parts Count

40 Pin Plastic Dual Inline Package
60 Pin Quad Flat Package

+ 5 V Single Power Supply

32 Bit Command Counter

24 Bit Error Counter

Adjustable Output Rate to the D/A
10 MHz Clock

DESCRIPTION

The KM3702AD/AQ is a position control CMOS LS| which
monitors the difference between the COMMAND (+COM)
and FEEDBACK (+FB) pulses, under the conditions set by
the CPU, and uses this position error to output a bit pattern
to the D/A converter. The KM3702AD/AQ uses a single
+5V power supply and has TTL-compatible input and
output. lts system clock (CP) frequency is 10 MHz maxi-
mum. To keep track of the input pulses, there are two
binary up/down counters: COMMAND COUNTER - 32 bits,
cumulative value of +COM and -COM input pulses, and
ERROR COUNTER - 24 bits, difference between +COM
and -COM input and +FB and -FB input pulses. +COM and
+FB pulses can be input either synchronously or asynchro-
nously. Data can be preset into these counters, and the
counter values can be read out by the host CPU. Com-
mands from the CPU can be used to create a zero clamp
condition or a floating state condition on the outputs to the
D/A converter. Zero clamp means that for the purposes of
the D/A converter, the output pattern will be zero even
though the ERROR COUNTER continues to function nor-
mally.

ORDERING INFORMATION
Km3702A0 0 OO

Tape/Reel Code

Temp. Range
Package Code
PACKAGE CODE TEMP. RANGE TAPE/REEL CODE
D: Plastic Dip C:-20t0 +75°C BX: Bulk/Bag
H MG: Magazine

INTERPOLATION COPROCESSOR
APPLICATIONS

H Motion Control Systems

M Robotics

B Drawing Machines

B Electrical Discharge Machines
B Special Machinery

*See KM3702AD/AQ Operation Manual for further detail.

KM3702A

®©,~0) TS, AW, 0D TTOW, IFT o enasm
° A oA mfws"m m;’“ cp RESET
I{av 95, L i vV
ROTARY
D’I*g‘ o ENCODER, LATCH .
1 TIMIN
SYNCHRO-
suFPen | 3| conTroL NIZER CONTROL
‘_4_[_"7 L—
<V,
ERROR -
COUNTER F -
|
COMMAND !
| COUNTER W \
—444
I
h
_"_=|L3) CONTROL 1 \
| conrroL2 IstByte oromonl 11
@ 2nd Byte :
CONTROL 3 — |
® 3rd Byte H
|
COUNTER “ih Byte |
®1PRESET DATA| PRESET DATA |
- @4 REGISTER |
‘_.‘m,l STATUS. CONTROL :
Logic :
1st By
sl 1stByte !
k—>— 2ndByte |
© D/A PATTERN INTERRUPT }
Fg srdBye 32) OUTPUT | BUFFER |
BUFFER
ko 4thByte | |
() | |
DATA REGISTER 18 ! 3 g
_e
0,-T, DAF T ceMP GRR ERR

() Denote bits
Dotted ines denote AQ Package
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KM3702AD/AQ

ABSOLUTE MAXIMUM RATINGS

Input Voltage .........ccoeecinnnnene Vgg-0.3t0 Vpp +0.3V  Storage Temperature Range..................... -65to +150 °C
Supply Voltage ........cccoeevvvinenns Vgg-0.3to Vpp +7.0 V. Operating Temperature Range .... ...-20t0 +75 °C
Power Dissipation (KM3702AD) ..........ccceceevemerenne. 1.25W  Lead Soldering Temp. (10 S€C.) ..cccvveureverricreennn. 300 °C
Power Dissipation (KM3702AQ) ........ccceeeeeeeunne. 1.00 W
ELECTRICAL CHARACTERISTICS
D. C. CHARACTERISTICS
Test conditions: Vgg= 0V, Ty =-20t0 +75°C
SYMBOL - PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Vop Supply Voltage 4.75 5.0 5.25 Vv
Ibp Supply Current 5.0 mA
Input Signal 1 (Note 1)
Vi Low Level Input Voltage 0.0 0.6
Vi High Level Input Voltage 3.0 Vob
I EAk Input Leak Current 10 pA
Output Signal 2 (Note 2)
n Low Level Input Current Vi =0V -200 -10 HA
m High Level Input Current Viu=Vop +10 A
Output Signal 3 (Note 3)
Vorq Low Level Output Voltage lor 1 =2.0mA 0.4
Vou1 High Level Output Voltage lont = -200 pA 24
Output Signal 4 (Note 4)
VoLz Low Level Output Voltage loLp =5.0mA 0.4
Vone High Level Output Voltage lope = -500 pA 24
loFr2 High Impedance Output 110 pA
Voltage

Note 1: CS, RIW, OD, Ay, Ay, Ay, LATCH, +COM, -COM, +FB, -FB, RESET, CP
Note 2: D, Dg, Dg, Dy, Da, Dy, Dy, Dy, CHR, EHR, DAF
Note 3: INT, CCMP

Note 4: D, Dg, Dg, Dy, Dg, Dy, Dy, Dy

Note 5: 045, 044, 013, O3, 017, Oy, Og, Og, 07, Og, Og, O, Og, 0, 05, O

2-8
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KM3702AD/AQ

ELECTRICAL CHARACTERISTICS (CONT.)

A. C. CHARACTERISTICS
Test conditions: Vpp =5V + 5%, Ty =-20 to +75 °C

SYMBOL PARAMETER VTEST CONDITIrcr)NS“ - MIN ! mTYP L MAX{ UNITS
Output Signal 5 (Note 5)
Vors Low Level Output Voltage loLs =2.0 mA 0.4
Vous NHigh Level Output Voltage lonz = -200 pA 24 \Y
loFFa |‘-I“i-grhﬂlmpedance Output +10 pA
Voltage

CLOCKED SIGNAL 1 (Note 2)
Teve ; Clock Pulse Period 0.1 10 ps
Tw Clock Pulse Width 30 Teyc 30  ns
Ter Clock Pulse Rise Time 30 ns
Ter Clock Pulse Fall Time 30 ns
INPUT SIGNAL 2 (Note 3)
Th Data Hold Time For Input 10 ns
Tsu Data Set Up Time For Input Tw +20 ns
toar DAF To OUTPUT (5) 50 ns
OUTPUT SIGNAL 3 (Note 4) o
Tpy Output Delay Time 1 C_=60pF 25 ns
Too Output Delay Time 2 C_=60pF 50 ns
CPU INTERFACE 4 (Note 5)
ta Access Time C_=100pF 120 ns
Teo CS To Output C, =100 pF 100 ns
Top OD To Output C_=100pF 100 ns
Tow Width Of OD 120 ns
TroH Data Hold Time After OD 0 ns

Note 2: CS, R/W, OD, Ay, A;, Ay, LATCH, +COM, -COM, +FB, -FB, RESET, CP

Note 3: D5, Dg, D5, Dy, D3, Dy, Dy, Dy, CHR, EHR, DAF

Note 4: INT, CCMP

Note 5: D, Dg, D5, Dy, D3, Dy, Dy, D,

Note 6: Oy, 015, Oy, Or3: 011 Os0: O O, O, O, Os, O O, O, 0, 0

TOKO, Inc. 2-9



KM3702AD/AQ

ELECTRICAL CHARACTERISTICS (CONT.)

A. C. CHARACTERISTICS
Test conditions: Vpp =5V + 5%, Ty =-20to +75 °C

SYMBOL ] PARAMETER TEST CONDITIONS ‘ MIN ‘ TYP L MAX ’ UNITS
CPU INTERFACE 4 (Note 5)

tca Address Valid After 0 ns

CONTROL |
tac Address Valid Before 40 ns
CONTROL

ten CS Hold After CONTROL 0 ns
tesc CS Valid Before Control 0 ns
tow CS To WRITE 100 ns
too Width of R/W 100 ns
twos Data Set Up Time 120 ns
twoH Data Hold Time After RIW 0 ns
Note 5: D, Dg, Ds, D, Dy, Dy, Dy, Dy
PIN FUNCTION (KM3702AD)

SIGNAL SYMBOL PIN NO. 1/0 DESCRIPTION

Power Supply | 40 - +5V £ 5%

Ground Ves 20 - Ground

Chip Select CcsS 1 I Device select signal

Write R/W 2 [ Write control signal

Output Disable oD 3 | Output disable signal

Address A~A, 4~6 | Address select signal

Data D,~D, 7~14 110 Read/Write data I/O common

3-state 1/0
Error Counter Latch LATCH 15 | If more than 3 clock pulses then, ERROR COUNTER
value are transferred to the DATA REGISTER.

+Command +COM 16 | +Command pulse

-Command -COM 17 | -Command pulse

+Feedback +FB 18 | +Feedback pulse

-Feedback -FB 19 | -Feedback pulse

Reset RESET 21 | Reset signal

Clock Pulse CP 22 | System clock

Interrupt INT 23 0] CPU interrupt signal

Output for D/A 0,~0,5 24~39 0 Output pattern for D/A converter
Converter 3-state output

2-10
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KM3702AD/AQ

PIN FUNCTION (KM3702AQ)

Comparator Output

NAME SYMBOL PIN NO. 170 DESCRIPTION
| PowerSupply  Vpp 23,53 - +5V £5%
Power Supply Vsg 2,8,31,38,46 - GND
WChip Select A CS o N | Device Slect Signal
Wie  RW 50 | Write Signal
Output Disable oD 51 | Read Signal
Address As- Ag 55TO 57 ! Address Signal
Data D to Dg 1,310 6, 58 to 60 /O Read/Write Data, I/0 Commo“ﬁ 3 State /0
Error Counter Latch LATCH 11 I If more than 3 clock pulses than, Error
Counter Value are transferred to the data
register
+ Command +COM 18 | + Command Pulse
- Command - COM 10 | - Command Pulse
+ Feedback +FB 20 [ + Feedback Pulse
- Feedback FB 21 I - Feedback Pulse
Reset EESTT 10 | Reset Signal
Clock Pulse CcP 9 | Basic Clock
Interrupt INT 48 O CPU Interrupt Error Counter
Output for D/A Converter 0_8 to as 2510 30, 32 t0 37, e} D/A Converter Output
40 to 43
Command Counter Reset CHR 12 | Command Counter Reset Signal
Error Counter Reset EHR 13 | Error Counter Reset Signal
D/A Converter for Output DAF 22 | D/A Converter Output Floating
Floating
Command Counter CCMP 47 0 Command Counter Data Over Preset Data

Signal

TOKO, Inc.




KM3702AD/AQ

APPLICATIONS

1. Control of 2 axes can be accomplished by using one KM3701AD and two KM3702AD/AQs.

Feedpulse

Data, Address Bus

-
o

BUSY

o KM3701AD

INT X

— KM3702ADIAQ

D/A
Converter

<\,_, Interpolation Pulses
Y

Servo Motor

X Axis

INT

KM3702AD/AQ

Qi Encoder

Y Axis

1. One KM3701AD can control two stepper motors.

i Feedpulse
Microprocessor Generator
] & FP BUSY
g| K> Kus701AD
@D
g < > Interpolation Pulses
3 T
% Pulse Motor
= Driver
Pulse Motor
L o Driver
INTERPOLATION

Quadrature Encoder

Stepper Motor

L—-@ X Axis

——@ X Axis

The interpolation pulse distribution rate is in accordance with the rate of the clock pulse (CP) and the internal calculation
time. The internal calculation requires 11 clocks in the case of linear interpolation and 21 clocks in the case of circular or

other interpolations.

Interpolation

Interpolation Pulse
Distribution Rate

Linear interpolation

454.4KPPs

Circular or other

238.1KPPs
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KM3703AD

FEATURES

M Input Quadrature Frequency of Up to 2.5 MHz

M Built In Common Mode Noise Rejection Circuit

M Selectable Output Mode as Pulse and Direction or
Pulse and Pulse (Normal Mode)

B Selectable Output Pulses in Multiples of x1, x2, and
x4, and Even Frequency Division from 1/2 to 1/56

B Up to 10 MHz Clock Frequency

DESCRIPTION

KM3703AD is a quadrature encoder interface designed for
closed-loop systems which discriminates direction. The
output can be selected as puise and direction signals or
pulse and pulse signals. The output pulses are synchro-
nized with the clock pulse and used as feedback pulses,
+FB and -FB. S1 - S5 are used to determine the multipli-
cation and division ratio settings.

APPLICATION
Converter  Servo Amp
KM3702ADAQ |——]  pja
B Mrs
ENCODER
Phase A 0<} Phase A
P KSTOSAD Phase B 0<} Phase 8

Schmitt
Inverter

73

ORDERING INFORMATION
Km3703 0 0 OO

Tape/Reel Code
Temp. Range

Package Code

QUADRATURE ENCODER INTERFACE
APPLICATIONS

B Quadrature Encoders

B Feedback Pulse Decoder

B For Use with any Application that Requires the
Discrimination of Rotation by using a
Quadrature Encoder

*See KM3703AD Operation Manual for further detail.

KM3703AD
*NC OQ[176lP vop
cp 0|, 15|00 RESET
APHASE [O|3 14|P moDE2
BPHASE [|4 13| MODE1
s1 0|5 12|f sFB
s2 [je 11|g -FB
s3 [|7 10|0 s5
ves QU8 _°1ph s4
* NC : No Connections

BLOCK DIAGRAM
cp Reset
VoD T T
—_— Dif iati —_—
APhass © Gircut - © 8
L Synchronization Mulplier p—
BPhase © Gircut —=© 8
VoD 5 1
st O _.m..‘l
s2 & —— Switch a
s © e Decoder updown
s4 O
55 @___:m._.
Modet 1 ~<——@Q VDD
O Mode
Selector -«——@ Vss
Mode2 © 1

PACKAGE CODE TEMP. RANGE TAPE/REEL CODE
D: Plastic Dip A: -20to +75°C BX: Bulk/Bag
MG: Magazine
TOKO, Inc. 2-13



KM3703AD

ABSOLUTE MAXIMUM RATINGS

Input Voltage .........occecvvvviinenn. Vgg-0.3t0 Vpp +0.3V  Storage Temperature Range.................... -65 to +150 °C
Input Voltage ....... ...Vgg-0.3t0 Vpp +7.0V  Operating Temperature Range ... -20t0 +75°C
Power Dissipation ...........cccooeeereereierieenniennens 460 mW  Lead Soldering Temp. (10 S€C.) ..ccvvevvecrerernenne 300 °C
Junction Temperature ..........cccoceveevenccencnnneeen. 150 °C
ELECTRICAL CHARACTERISTICS
D. C. CHARACTERISTICS
Test conditions: Vgg=0V, Ty=-20t0 +75°C
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
Vop Supply Voltage 4.75 5.0 5.25 \"
Ibp Supply Current Vpp=5.0V 5.0 mA
Input Signal 1 (Note 1)
ViLg Low Level Input Voltage 0.0 0.8
Viny High Level Input Voltage 2.0 Vbp \Y
ILEAK Input Leak Current +10 pA
Input Signal 2 (Note 2)
Vi Low Level input Voltage 0.0 C;B
Vino High Level Input Voltage 2.0 Vbp \'
Input Signal 3 (Note 3)
L1 Low Level Input Signal Vin+ Vss -200 -10 WA
b1 High Level Input Signal Vin= VoD +10 pA
Input Signal 4 (Note 4)
o Low Level Output Current B Vin=Vss +10 LA
o 1 High Level Output Current Vin = Vop 10 B 200 pA
Output Signal 5 (Note 5)
VoL Low Level Output Voltage loL=1mA 4
Vo High Level Output Voltage lop =-1mA 2.4
Note 2: CP

Note 2: A PHASE, B PHASE, S1, S2, S3, S4, S5, MODE 1, MODE 2, RESET
Note 3: A PHASE, B PHASE, S1, S2, S3, S4, S5, RESET

Note 4: MODE 1, MODE 2

Note 5: +FB, -FB

TOKO, Inc.



KM3703AD

ELECTRICAL CHARACTERISTICS (CONT.)

A. C. CHARACTERISTICS
Test conditions: Vpp =5V + 5%, Ty =-20t0 +75 °C

SYMBOL ( PARAMETER 1‘ TEST CONDITIONS : MIN } TYP ‘ MAX ' UNITS

CLOCKED SIGNAL 1 (Note 1) - -
Ty | Clock Pulse Period 0.1 10 us

Tw Clock Pulse Width 30 Toye 30 ns

Ter Clock Pulse Rise Time 30 ns

Ter Clock Pulse Fall Time 30 ns

Input Signal 2 (Note 2)

Thy | Input Pulse Width 1 B o

Reset Signal 3 (Note 3)

Trw ' Reset Pulse Width —{ ‘l Teve [ J l s

Output Signal 4 (Note 4)

Top | Output Detay Time | C_=60pF | . s | s
Note 2: CP

Note 2: A PHASE, B~PHASE, S1, 82, S3, S4, S5, MODE 1, MODE 2, RESET

Note 3: A PHASE, B PHASE, S1, S2, S3, S4, S5, RESET
Note 5: +FB, -FB

PIN FUNCTION
SIGNAL PIN NO. 1/0 DESCRIPTION
VDD 16 - Supply Voltage (+5 V + 5%)
VSS 8 -- Ground
CP 2 | Clock Input (10 MHz Max.)
A Phase 3 | A Phase and B Phase for position feedback signals from
B Phase 4 | the encoder with 90° phase shift.
S1~8S5 5~10 | Multiplication or frequency division ratio switch
FB 11 (0] - Direction feedback pulse output or direction signal
output
+FB 12 (0] + Direction feedback pulse output or feedback pulse
Mode 1 13 | Multiplication/Frequency Division selection switch
Mode 2 14 | Pulse and pulse or pulse and direction output mode
switch
Reset 15 I Reset the internal status
TOKO, inc. 2-15
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NOTES
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TK16070

PR IITAL S THEORMA TION

FEATURES

B 50 ns Delay Time with Excellent Flatness
B Accurate Delay Time Adjustment (12 %)
B Ultra-Miniature Package (SOT-23L)

W 5V Operation

B Minimum External Parts

DESCRIPTION

The TK16070M is a miniature, low cost delay line for VCR
and video equipment. The delay time is 50 ns and is
adjustable to within £12%. The device has a typical 0.6 dB
insertion loss and the maximum ripple in the 0.1 to 6 MHz
pass band is +4 ns. The TK16070 can accept a signal of
up to 700 mVp-p and the output level is £0.2 dB flat within
the -20 to +70 °C ambient temperature range. The device
has been optimized for use in camcorders and portable

video equipment.

The TK16070 is available in the very small SOT-23L

surface mount package.

ORDERING INFORMATION
TK16070 0 0 OO

Tape/Reel Code
Temp. Range

Package Code

TEMP. RANGE
C:0to+70°C

TAPE/REEL CODE
BX : Bulk/Bag

TX : Paper Tape

TR : Tape Right

TL :Tape Left

MG: Magazine

PACKAGE CODE
M : Surface Mount

SILICON MONOLITHIC DELAY LINE

APPLICATIONS

H VCR/TV

B Video Switchers
M Video Effects

B Video Memory

TK16070M

Voo [
GND [2]
out [3]

6] vy
5] GND
[ 4] td-ADJ

BLOCK DIAGRAM
STANDARD
VOLTAGE
SOURCE
DELAY
LINE CONTROLLER |

6 | Vin

5 | GND

4 | td-ADJ

B

TOKO, Inc.




TK16070

ABSOLUTE MAXIMUM RATINGS

INPUL VORAGE Vg gpAK -reererereresesssesseresenesnisisesiinens 7.5V  Storage Temperature Range.................... -40 to +150 °C
Power Dissipation (Note 1) .......c.ccovveviiiincnnene 200 mW  Operating Temperature Range...................... 0to +70 °C
Junction Temperature ............ccoveeeieiecincnicenenne, 150°C  Lead Soldering Temp. (10 SEC.) .cvvrvreierereerenene 300 °C
ELECTRICAL CHARACTERISTICS
Test conditions: V= 5.0 V, Vg = 3.0 V unless otherwise specified. T, =25°C
SYMBOL PARAMETER TEST CONDITIONS MIN TYP | MAX | UNITS
td Delay Time f=0.11t0 6 MHz, V;y = 100 mVp-p 50 ns
tdr Delay Time Ripple f=10.110 6 MHz, V| = 100 mVp-p +4 ns
Atd Varition Range of Delay Time | f=0.11t0 6 MHz, V\y =100 mVp-p | *10 +12 %
(against center value)
Gr Amplitude Ripple f=0.110 6 MHz, Vy = 100 mVp-p +0.5 dB
GR Insertion Loss f=1MHz, V| =100 mVp-p 0 0.5 1.0 dB
td/v td Fluctuation by Ve = 5.040.5 V at variable +2 5 ns
Supply Voltage f=0.11t0 6 MHz, V|, = 100 mVp-p
CTv Level Fluctuation by Ve = 5.010.5 V at variable 0.1 105 dB
Supply Voltage f=0.110 6 MHz, V= 100 mVp-p
td/Ty td Fluctuation by Tpo=-20t0+70°C +2 5 ns
Temp. Characteristic f=0.1t0 6 MHz, V| = 100 mVp-p
G/Ty Level Fluctuation by Tp=-20t0 +70°C 0.2 | 205 dB
Temp. Characteristic f=0.1t0 6 MHz, V| = 100 mVp-p
Vinmax  |Maximum Input Level APL =50 %, VP =3°, 1 Vp-p
Vg = 3 % or max distortion
1 % max at 1 MHz
DG Differential Gain APL =50 %,V = 1.0 Vp-p 1 3 %
VB=3.0V
DP Differential Phase VN = 1.0 Vp-p, APL = 50% 1 3 deg
VB=3.0V
Zy Nominal Input Impedance Depends upon external bias 7 kQ
resistance
Zq Nominal Output Impedance 200 Q
Iec Supply Current td Center 1 13.5 mA

Note 1: Power dissipation must be derated at the rate of 1.6 mW/°C for operation at T, = 25 °C and over.
Note 2: This IC is produced using a high frequency process, so some pins are easily damaged by static discharge.

2-18
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TK16070

TEST CIRCUITS

DELAY TIME, FREQUENCY RESPONSE TEST CIRCUIT

TEKTRONIX
P6202A

R=10MQ

C= 2pF

4.7 pF
Rg=75Q
Vi =100V pp NETWORK

. .,_ﬂ
10kQ
4.7 uF+ Vg=3.0V
+
ANALYZER
TEKTRONIX

R2=1kQ _| = P6202A
R=10MQ [ |

] C= 2pF

4.7 uF

. +ﬂ
10kQ
Re=750Q
4.7 uFt Vg=3.0V =75

R2=13ka |

TEKTRONIX

P6202A 4.7 uF L
SPECTRUM | |R=10MQ

ANALYZER C= 2pF

VIDEO ANALYSIS TEST CIRCUIT
4‘7|'||HF Viy=1.0Vp-p

. s
10 kO
Rg=75Q
4.7 uF+ Vg=3.0V Ry=750

VIDEO
SIGNAL
ANALYZER

TOKO, inc. 2-19



TK16070

APPLICATION INFORMATION
PIN FUNCTIONS

PIN DESCRIPTION

NO. PIN NAME VOLTAGE EQUIVALENT CIRCUIT DESCRIPTION
1 Vee 5.0 Supply Voltage Pin Voo =5.0 V
2 GND 0 Ground
3 ouT Output Same As #6
D
& 1.5m
4 td-ADJ 1.7 Delay Time Fine Adjustment
5 GND 0 Ground
6 Vin Input

Terminal Voltage is Based on VB
(Outside Bias). VB=25-3.4V,
VB = 3.0 V is recommended

PRECAUTIONS

Supply Voltage: Voo = 5.0V

An outside DC bias (VB) is required. This DC voltage effects dynamic range. Under the condition of V5 =5.0 V, input video
signal V| = 1.0 Vp-p, VB = 2.5 V 10 3.4 V is necessary if a wider dynamic range is required. Second Harmonic Distortion
is 1% at Vjy = 1.0 Vp-p; fjy = 1 MHz and V= 0.4 Vp-p; fjy = 5 MHz.

The resistor (R2) connected to td-ADJ terminal is for fine adjustment of the delay time. Delay time is 50 ns at R2 = 13 kQ.
Delay time fine adjustment of £12% is available with R2, but a wide variation will influence delay time flatness and
amplitude.

The delay time temperature characteristics vary depending upon the temperature characteristics of the resistor, connected
to td-ADJ terminal (R2). Temperature variation is £300 ppm/°C with zero T, version. If a carbon film resistor is used,
temperature variation is £450 ppm/°C.

Output load capability is 10 kQ or greater. Keep loaded capacitance under 40 pF as it may influence the amplitude
characteristics.

This IC is implemented on a high frequency process, therefore some terminals are sensitive to ESD.

2-20 TOKO, Inc.



TK16070

TYPICAL APPLICATIONS

CASCADE CONNECTION
TK16070M can be cascaded together. The following figures show the connection frequency characteristics of each output
stage.

ouT1 ouT?2 ouT3 ouT4 oUTS
?

[
10 i
i, o0 | [ 1e0r0 | [ te0r0 | | weoro | [ 16070 ML PO
e I | ] | | | | 1! 1=

[

| —
Viy 10k L

Tvg-av] "1k R2=13k =

FREQUENCY CHARACTERISTICS
OF FIVE STAGE CASCADE CONNECTION
Vgp=5.0V, Vg =3.0V

vy
WY

R3=13k % R4=13k R5=13k=

ouT!
0
fon \ \ 300
@ 0UT5 2
= .05 0uTs =
w 2 = = A n \ uEJ
[=}
E 04 ouT4 \ 200 E
- I
o .03 ouT3 \
s -4 } é
<< 02 0UT2 o
T S 100
o
s ou111 \
1 2 5 020
FREQUENCY (MHz)

DELAY TIME FINE ADJUSTMENT USING CURRENT SOURCE
Delay time fine adjustment is possible by connecting a current source to Terminal #4 (td-ADJ) instead of R2.

DELAY TIME vs. CURRENT
Vec=5.0V,vg=3.0V

58 \

__ 54

2

£ 5 N

5 AN

= N

2 45 N
42

110 -120 -130 -140 -150
IX (td-ADJ ) CURRENT (A )
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TK16070

DUAL SUPPLY OPERATION

The following figures show the frequency response and second harmonic distortion test setup and test results when
Vg =25V, Vgg =-5.0 Vis used.

DELAY TIME, FREQUENCY RESPONSE TEST CIRCUIT

TEKTRONIX
470 P6202A
M, LS
+Ul
C= 2pF
10.0 uf E= 759§ Rg=750
VIN =100 ¥ p-p

NETWORK

100 4 T = ANALYZER
~ TEKTRONIX
v 10.0 uF P6202A
4.7 yF
H = = R=10M2 | |
l_ C= 2pF

10.0 uF ==

Vgg=-5.0V

= TEKTRONIX 4.7 uF = =

P6202A

NETWORK R=10MQ
ANALYZER C= 2pF

INPUT LEVEL vs. INPUT FREQUENCY
FREQUENCY CHARACTERISTICS Vog =25V, Vgp=-5.0V

Vec=2.5V, Vgg=5.0V
(SECOND HARMONIC DISTORTION = 1%)

o e
Sy 40
80 ~—
é; -2 \\ E ; 35 \
= 60w : 25
o L L E o \
= N\ > Y
= \ 0 0T ]
Ll
s 5 \\ = 5 15
20 =
= 1.0
8
0.5
1 2 5 02 0
FREQUENCY (MHz) 1 2 3 4 5 6

INPUT FREQUENCY ( MHz )
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TK16070

AMPLITUDE (dB)

AMPLITUDE (dB)

DIFFERENTIAL GAIN (%)

TYPICAL PERFORMANCE CHARACTERISTICS

FREQUENCY CHARACTERISTICS
(DELAY TIME +/- 12% VARIABLE)
Vgg =50V, Vg =30V, Yy =100mV p-p

0 GAIN
N 80
=MA A 60

B

~N

N

R \
W,

NI
v:

40

1 2 10 20

5
FREQUENCY (MHz)

FREQUENCY CHARACTERISTICS vs. TEMP
TESTED AT Tp = 20, 0, 25, 40, 60, 80°C

Vgg = 5.0V, Vg =3.0, Vjy =100 mV p-p
(R2 : CARBON FILM)

GAIN I
1

80

60

40

20

1 2 5 10 21
FREQUENCY (MHz)

DIFFERENTIAL GAIN vs. V¢c
Vg=3.0V,V|N=1.0Vp-p,td=50ns

L
46 48 50 52 54
Vee (V)

DELAY TIME (ns)

DELAY TIME (ns)

AMPLITUDE (dB)

DELAY TIME (ns)

DIFFERENTIAL PHASE (DEGREE)

FREQUENCY CHARACTERISTICS
(SUPPLY VOLTAGE VARIABLE)
Vg=4.5V,5.0V,55V,Vg=3.0

VIN =100 mV p-p

|
|
|

0 GAIN
80
2 \ z
60 o
=
A \ S
>
0 03
w
% a
20
-8
0 i
2 5 10 20 |
FREQUENCY (MHz) J
1
|
?
|
R2 vs. DELAY TIME
Vgg =5V, Vg=3V
58 7
54 //
50 /
46 Y
/
w14 ‘
9 10 11 12 13 14 15 16 17 \
R2 VALUE IN kQ (
DIFFERENTIAL PHASE vs. Vg i
VB=3.0 v, Vm=1.0Vp-p, td = 50 ns ‘
4
2
I~
o =

46 48 50 52 54
Veg (V)

TOKO, Inc.
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TK16070

DIFFERENTIAL GAIN (%)

MAX INPUT LEVEL (V p-p)

ES

~

2.5

20

1.5

1.0

0.5

DIFFERENTIAL GAIN vs. BIAS VOLTAGE
Vge=5.0V,ViN=1.0Vp-p, 1d=50ns

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

I~ Lt

24 26 28 30 32 34

INPUT LEVEL vs. INPUT FREQUENCY
( SECONDARY DISTORTION 1% )

\lcc =50V, v"‘ =1.0Vp-p,id=50ns

BIAS VOLTAGE (V)

\\
N
1 2 3 4 5 6
INPUT FREQUENCY ( MHz )

DIFFERENTIAL PHASE (DEGREE)

DIFFERENTIAL PHASE vs. BIAS VOLTAGE

Vcc =50V, Vm =1.0Vp-p,td=50ns

N~ 1

=

24 26 28 30 32 34
BIAS VOLTAGE (V)
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TK

16100

PROGRAMMABLE MONOLITHIC DELAY LINE

FEATURES

B Programmable Delay

W 3 bit TTL or CMOS Control

W 15 MHz Max Operating Frequency
B 1.5 ns Rise/Fall Time

DESCRIPTION

The TK16100 is a programmable silicon monolithic delay
line. It is designed for computer hard disk drives, digital
recorders, and memory managment systems. The device
can operate with an input pulse as short as 20 ns and at 15
MHz. The TK16100 has a three bit delay control input and
can be controlled by either TTL or CMOS levels. The
control range is from 5 ns to 35 ns of initial delay time. The
TK16100 operates from asingle 5 V supply and is available
in a MFP14 surface mount package.

ORDERING INFORMATION
TK16100 [0 OO

Tape/Reel Code
Temp. Range

Package Code

PACKAGE CODE TEMP. RANGE TAPE/REEL CODE
M: Surface Mount C: -30to +80°C BX: Bulk/Bag

TX: Paper Tape

TR: Tape Right

TL: Tape Left

MG: Magazine

3 Bit Delay Time Control Circuit vs. Delay Time

G1 Input Low | Open| Low | Open | Low | Open | Low | Open

G2 Input Low | Low |Open | Open | Low Low |Open | Open

G3 Input Low | Low | Low | Low | Open | Open |Open | Open

Tp Teot | Teot | Teot | Teot | Teot | Teot | Teot | Teps
+5nS [+10nS | +15nS | +20nS | +25nS [+30NnS | +35nS

APPLICATIONS

N Computer Hard Disk Drives
B Memory Management

W Digital Systems

M Digital Recorders

Ne | 2
Vour L8
GND2 | 4

TK16100M

GND1 E O

we (3]
we o]

NC| 7

141 IN
13 NC

12 [ NC

11 VCC
10| G1

E’GQ

6] es

BLOCK DIAGRAM

|

INPUT
CIRCUIT

3 BIT DELAY
TIME
CONTROL
CIRCUIT

G1

G2

=]le] 5]

G3

OUTPUT
CIRCUIT

TOKO, Inc.
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TK16100

ABSOLUTE MAXIMUM RATINGS

Input Voltage .....ccooieeiiiiiicc e 7V  Storage Temperature Range........c........... -551t0 +150 °C
Maximum Input Voltage .........ccooveeeiiiiinnnes OtoVoe V' Operating Temperature Range .................. -30 to +80 °C
Power Dissipation (Note 1) .. Lead Soldering Temp. (10 S€C.) covvvvverivreiriecnns 300 °C
Junction Temperature ...........ccooviiieiininiinnnee.
ELECTRICAL CHARACTERISTICS
Test conditions: Vs = 5.0 V, Ty = 25 °C, unless otherwise specified.
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
Vee Supply Voltage 4.75 5.0 5.25 \"
ViN Input Voltage (High) 2.0 Y
Vi Input Voltage (Low) 0.8 \
m Input Current (High) Vg=27V 20 pA
e Input Current (Low) Vg=04V -400 pA
VoH Output Voltage (High) 2.7
VoL Output Voltage (Low) 0.4
TR Rise Time (20 ~ 80%) 1.5 nS
Tr Fall Time (20 ~ 80%) 1.5 nS
Tepy Propagation Delay Time G1, G2, G3 All Low 12 17 22 nS
Tep2 Propagation Delay Time G1, G2, G3 All Open 42 52 62 nS
Tp Delay Time Width 2.5 5.0 7.5 nS
Pw Input Pulse Width 20 nS
Tw Input Period 64 nS
Fw Input Frequency 15.6 MHz
Note 1: Power dissipation must be derated at the rate of 5.44 mW/°C at T, = 25 °C and above.
TEST CIRCUIT
PULSE ‘-E‘j | ] INPUT L 3BITDELAY | G1 ©
GENERATOR CIRCUIT TIME
contROL [z |2
-J_— CIRCUIT =
- ey
Veo
SUPPLY
L E 4 o L il p g— OSCILLOSCOPE,
L
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APPLICATIONS INFORMATION

TIME DIAGRAM
[€——— 50 NS ———»1——— 50 nS ——— >
50% 7
IN \
€——Tpdt —»
Tpd2
-—[ 80% l
—Z- 50% X
| 20%
out
- Tr T |
l€—Td
out
MEASUREMENT CIRCUIT
L1
2],
PULSE DUT " DIGITIZING
GENERATOR Wy OSCILLOSCOPE
1k
HP 8082A HP 54100D
EQUIVALENT L1=L2 EQUIVALENT

(COAXIAL CABLE LENGTH)
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TK16100

TYPICAL PERFORMANCE CHARACTERISTICS

I I T
65 [ pg FREQUENCY 85 I™"suppL<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>