TEAO651
TEA0652
TEAO654

DOLBY* B & C TYPE NOISE REDUCTION CIRCUITS

GENERAL DESCRIPTION

The TEA0651/TEAD652 and TEAD654 provide both, Dolby B and Dolby C type audio Noise
Reduction (NR). The TEA0651/TEA0652 are NR signal processing ICs in 18-lead DIL packages. They
can be used either as a stereo Dolby B NR circuit or as one channel of a switchable Dolby B & C NR
circuit. In addition they provide NR ON/OFF switching.

The TEA0654 is a switching IC in a 24-lead DIL package. it contains the switching, the pre-amplifiers
for playback and recording functions and a multiplex filter buffer amplifier.

The circuits are pin compatible to Signetics NE651, NE652 and NE654 respectively.

Features
TEA0651/TEA0652 TEA0654
® Dual purpose IC for Dolby B & C e Electronic switching for playback/record
NR systems: @ Electronic switching for NR ON/OFF and
switchable B/C type NR systems, B-type B/C type NR
NR systems (stereo without preamplifiers), ® No internal/external matching required
automotive entertainment systems {playback for filter networks:
only) and portable applications only one network for spectral skewing
® Dual version for better matching between HIGH and deskewing necessary; only one
and LOW level stages in C-type NR or better network for anti-saturation necessary
channel matching for stereo B-type NR ® Excellent matching between record and
applications playback
® Full-wave rectifier ® Line output (monitor) level externally set
® No capacitive divider for side-chain filter needed by resistor ratio independent of internal
® Electronic switching for NR ON/OFF, Band C-type NR  Dolby level
® Dolby level 0 dB = —6 dBm (387,5 mV) offers ® Playback and record preamplifier and
line output level option of 0 dBm (775 mV) multiplex filter buffer amplifier included

PACKAGE OUTLINES

TEAO0651/TEA0652: 18-lead DIL; plastic (SOT 102H}.
TEA0654: 24-lead DIL; plastic ({SOT101A).

* Available only to licensees of Dolby Laboratories Licensing Corporation, San Francisco, CA94111,
U.S.A,, from whom licensing and application information must be obtained.
Dolby is a registered trademark of Dolby Laboratories Licensing Coporation.
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TEAO0651
TEA0652
TEAO654
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Switching levels; see Fig. 2.

PREAMPLIFIER
AND SWITCH IC

TEACG654
(24 pins}

!
. J
HIGH LEVEL  LOW LEVEL
STAGE STAGE
DOLBY B/C
NR {NOISE REDUCTION) IC

TEAOG651/TEA0652
{18 pins)

DOoLBY B/C
NR (NOISE REDUCTION) IC

TEAD651/TEA0652
{18 pins)

HIGH LEVEL LOW LEVEL
STAGE STAGE
r

PREAMPLIFIER
AND SWITCH IC

TEAQ654
{24 pins)

7286340.2

Fig. 1 System block diagram.
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(MONITOR)

[— RECORD OQUTPUT

LINE OUTPUT
(MONITOR}

pin condition
(test point 2)

functions switched
for TEA0654 (pin 4}

functions switched
for TEA0651/TEA0652 (pin 14)

(internally pulled to %V )

open collector
transistors at pins

7 and 8 switched off, at
pins 22, 23, 24
switched on

+Vee Dolby-C, Dolby-C
open collector
transistors at pins
7 and 8 switched on, at
pins 22, 23, 24
switched off
“Vee not applicable stereo Dolby B,
both channels active
{Figs 15 and 16)
open Dolby-B, Dolby-B,

low level stage side chain muted

ground

as pin condition ‘open’

NR-OFF
both side chains muted
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Dolby B & C type noise reduction circuits

TEAO651
TEA0652
TEAOG54
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TEAO651
TEA0652
TEAO654

SYSTEM RATINGS
Limiting values in accordance with the Absolute Maximum System {IEC 134)

Supply voltage Vee  max. 23 V
Storage temperature range Tstg —55to + 150 °C
Operating ambient temperature range Tamp —30to +85 CC
Total power dissipation
TEA0651/TEAD652 Piot  Max. 600 mWw
TEAOG54 Piot  max. 800 mW

SYSTEM CHARACTERISTICS
Vee = 14 V; f =20 Hz to 20 kHz; Tamp = 25 ©C; all levels with reference to 387,5 mV = 0dB =—6dBm
at test point 1 in Fig. 2; record mode; unless otherwise specified; for graphs see Figs 10 to 16.

parameter conditions min. typ. max. unit
mode | flkHz)
Supply voltage range | C — Ve note 1 8 14 20 vV
Input sensitivity C — record mode — 50 - mV
playback mode | — 30 — mV
note 2
Signal handiing at Cc - Vee=8V
record output line output
note 3 is —6 dBm 12 - — dB
C 1 Ve =14V
THD - 1%
line output
is —6 dBm - 18 - dB
- 1 Vee=14V
line output
is 0 dB, 12 — — dB
Signal-to-noise o - Rg =10 k§2
ratio (S/N) CCIR/ARM
weighted 60 66 — dB
Switching thresholds | OFF — voltage at — — 0,065 x
note 4 test point 2 Vee Vv
B - voltage at test | 0,2 x 025x 03x
point 2; note5 | Vee Vee Vee \
C — voltage at 085x — —
test point 2 Vee \%
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TEAOG651
Dolby B & C type noise reduction circuits TEAO652
TEA0654

Notes to system characteristics

1. Operation with minimum of 12 dB headroom; system remains functional to 6 V.

2. Attenuation between pins 2 and 3 of TEA0654 is 4 dB;

3. System headroom is determined by programmable monitor output level (pin b of TEADG54).

4. For a typical application see Fig. 10. Worst case considerations for the V¢ range from 8Vto20V
limit the optional external resistor to maximum 6,8 k2, divided by number of switched channels.

5. In the open position {B) of the mode switch pin 14 of TEAQ0651/TEAD652 is pulled to typical
0,25 x Ve by pin 4 of TEAO0654.

SYSTEM GRAPHS
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TEAO651
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Dolby B & C type noise reduction circuits

TEAOG51
TEAO652
TEAO654

TEA0651/TEA0652: DOLBY B/C TYPE NOISE REDUCTION PROCESSING CIRCUITS

PINNING
owrali] Y [E]wa 1 OUTA
2 MIN A
minal2] [17] T A 3 ACGND
Ac GND[ 3 | [16] cTRL A 4 SCA
5 GND
scal4] [15] rer 6 SCB
TEA0651 7 AC GND
GNDE TEA0652 E MODE 8 MINB
scB (6] [13] Ve 9 OuTB
10 HPB
cenn{7 12| CTRLB
aceno 7] 2] 11 INTB
ming[s | [11]inTB 12 CTRLB
13 Ve
ouTs[9 ] 10| HP B 11 MODE
7286477.1 15 REF
16 CTRLA
Fig. 11 Pinning diagram of 17 INTA
TEA0651/TEA0652. 18 HPA

Note

output channel A

main chain input channe! A
a.c. ground channel A

side chain channel A
ground

side chain channel B

a.c. ground channel B

main chain input channel B
output channel B

high-pass filter channel B
integrating filter channe! B
control voltage channel B
positive supply voltage
mode B/C/NR OFF switch input
reference voltage

control voltage channel A
integration filter channel A
high-pass filter channel A

For Dolby-C type application channel A is the HIGH level stage and channel B is the LOW leve! stage.

HP A INTA  CTRLA  REF MODE Vec  CTRLB  INTB HP B
17 16 15 14 13 12 1
> _I I B/C/OFF J —i¢

TEA0651/

| POWER SUPPLY

TEA0652

l

P

=1

&

OQUT A MINA  ACGND SCA

GND

SCB

AC GND

MINB ouT 8

72864791

Fig. 12 Block diagram of TEAQ0651 and TEAQ652.
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TEAO0651
TEA0652
TEAO654

CHARACTERISTICS FOR TEA0651/TEA0652

Vee = 14 V; f = 20 Hz to 20 kHz; Tamp = 25 ©C; ali levels with reference to 387,5 mV = 0 dB=—-6dBm
at test point 1; test circuit Fig. 13; record mode; unless otherwise specified.

parameter conditions min. typ. max. unit
mode | f(kHz)
Supply voltage range B - Vee 8 14 20 v
Supply current icc OFF — no input
signal — 17 25 mA
Power supply ripple B 1 test circuit
rejection ratio Fig. 14 - 60 - dB
Voltage gain OFF 1 note 1 -0,5 — +0,5 dB
Signal handling at B 1 Vee =14V
record output (note 4) THD =1% - 20 — dB
1 Vee=8V
THD = 1% 12 14 - dB
1 Vee=6V
THD = 1% - 1" - dB
Signal-to-noise B - Rg = 10 k{2,
ratio (S/N} internal
CCIR/ARM
weighted — 90 - dB
Switching thresholds OFF - voltage at - - 0,065 x
pin 14 Vee \
B — voltage at 02x 025x 0,3x
pin 14 Vee Vee Vee \Y
C - voltage at 085x — -
pin 14 Vee \"
Switching threshold B - voltage at — 05x —
for stereo B appl. pin 14 Vee v
Channel matching OFF 1 TPL=0dB
notes 2, 3 -05 - +0,5 dB
Channel separation B 1 TPL=+10dB
notes 2, 3 60 70 - dB
Notes

voltage at pin 1 (9)

voltage at pin 2 (8)°

2. TPL is Test Point Level.

3. Test circuit Fig. 15, reference level at channel A and channel B test point.

1. Voltage gain is 20 log

4. Operation with minimum of 12 dB headroom; system remains functional to 6 V.
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TEAO651

Dolby B & C type noise reduction circuits TEA0G52
TEA0654

CHARACTERISTICS TEA0651 ONLY

parameter conditions min. typ. max. unit
mode f(kHz)
Offset voltage C - IVg.15l — 3 6 mV
Signal-to-noise C - Rg =10 k§2
ratio {S/N) {internal)
CCIR/ARM
weighted; pin 9 | 77 80 - dB
Total harmonic B 10 TPL=0dB - - 0,1 %
distortion (THD) TPL=+10dB | — 0,05 0,1 %
Total harmonic C 10 TPL=0dB — — 0,1 %
distortion {THD) 1 TPL=+10dB | — 0,15 0,5 %
B-mode frequency B 1 TPL=-20dB | -17,3 —15,8 -14,3 dB
response 2 TPL=-25dB | —19,56 —-18,0 —16,b dB
5 TPL=—-40dB | —-30,2 29,7 —28,2 dB
10 TPL=-30dB | —25,0 23,5 -22,0 | dB
C-mode frequency C 0,2 TPL=-40dB | —32,9 -31,9 —30,9 dB
response 0,5 TPL=-20dB | —14,2 —-13,7 —-13,2 | dB
0,5 TPL=-30dB | —18,7 -18,2 —17,7 dB
1 TPL=-20dB | —146 —14,1 —-13,6 | dB
1 TPL=-30dB | —19,1 -18,6 —18.1 dB
1 TPL=-40dB | —253 —-238 —-22,3 | dB
5 TPL=0dB -3,3 -2,3 -1,3 dB
5 TPL=-20dB | —18,1 -17.1 —16,1 dB
5 TPL=-30dB | —226 -216 —-206 | dB
5 TPL=-40dB | —-28,0 -26,5 —25,0 | dB
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TEAO651
TEA0652
TEAO654

CHARACTERISTICS TEA0652 ONLY

parameter conditions min. typ. max, unit
mode flkHz)
Offset voltage C - IVg.15l - 10 - mV
Signal-to-noise C - Rg=10kQ
ratio (S/N) (internal)
CCIR/ARM
weighted; pin 9 | 72 80 — dB
Total harmenic B 10 TPL=0dB - 0,05 0,1 %
distortion (THD) TPL=+10dB | — 0,08 0,3 %
Total harmonic o 10 TPL=0dB - 0,1 0,3 %
distortion (THD) 1 TPL=+10dB | — 0,15 0,5 %
B-mode frequency B 1 TPL=-20dB |-173 -—-158 —-143 | dB
response 2 TPL=-25dB |-195 -18,0 -165 | dB
5 TPL=-40dB |--30,2 -—-29,7 28,2 | dB
10 TPL=-30dB | -250 -—-235 -220 |dB
C-mode frequency C 0,2 TPL=-40dB | -334 -319 -304 | dB
response 0,5 TPL=-20dB |-15,7 -—-13,7 -11,7 dB
0,5 TPL=-30dB |-20,2 -18,2 16,2 | dB
1 TPL=-20dB | —16,1 —-141 —-121 dB
1 TPL=-30dB | —20,1 -186 17,1 dB
1 TPL=-40dB [-258 -238 -218 |dB
5 TPL=0dB -38 -2,3 -0,8 dB
5 TPL=-20dB | —19,1 -171 -15,1 dB
5 TPL=-30dB | -236 -216 —-196 | dB
5 TPL=-40dB |{-285 -265 —245 | dB
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‘Dolby B & C type noise reduction circuits
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TEAO651
TEA0652
TEAO0654
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REFERENCE
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Fig. 14 Test circuit for PSRR for TEAQ651/TEAD652.
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Fig. 15 Test and application circuit of TEA0B651/TEAO0652 for sterea Dolby B application, shown in

encode mode.
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Dolby B & C type noise reduction circuits

A

TEAOG51
TEA0652
TEAO654
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Fig. 16 Typical application circuit for stereo Dolby B noise reduction shown in decode mode.
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TEAO651
TEAO652
TEAO654

)

DATA OF TEA0654 DOLBY B & C TYPE NR SWITCHING CIRCUIT

PINNING
1 REC IN record input
U 2 MPXIN multiplex filter input
Reem {1} 2] INT Sw 3 MPXOUT  multiplex filter output
MPX IN [ 2 ] 23] INT sw 4 MODE mode B/C/NR OFF switch input
5 LINE OUT line output
MPX OUT s
E Z]scsw 6 SSN spectral skewing network
MODE [z 21| REF 7 SSN SwW spectral skewing network switch
Line out [5] [30] HLs out 8 ASsw antl-saturétlon filter switch
9 PLAY IN playback input
SSN E E HLSIN 10 AS anti-saturation filter
svsufT] o [ sse 11 ASIN anti-saturation filter input
12 R/P record/playback switch input
assw 8] [17] onp 13 Vce positive supply voltage
pLAY IN[ 3 ] [76] Lis sc 14 RECOUT  record output
15 LLSIN low level stage main chain input
AS [10 [15] Lis in 16 LLSSC low level stage side chain input
as N 11 ERECOUT 17 GND d.c. ground
18 HLSSC high level stage side chain input
R/P[12 [13] vee 19 HLSIN high level stage main chain input
12864781 20 HLSOUT  high level stage output
21 REF reference voltage
22 SCsSw side chain filter switch
Fig. 17 Pinning diagram 23 INT SW integrating filter switch
of TEADG54. 24 INT SW integrating filter switch
INTSW INTSW SCSW  REF HLSOUT HLSIN HLSSC GND  LLSSC LLSIN RECOUT  Ycc
24 23 22 21 20 19 B 17 16 15 14 13
l 3 Vee l
T )
7kQ |
!
pgny SR g S B —— =
TEA0654 | :
o n 12
1 kﬂ PB (3¢
AMP.
+ -
* il
50
BUFFER 1k8
AMP. ke
3 4 5 6 7 8 9
REC IN MPXIN MPXOUT MODE LINEOUT SSN SSN Sw AS SW PLAY IN AS AS IN R/P
7286133.2

Fig. 18 Block diagram of TEA0654.
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Dolby B & C type noise reduction circuits

CHARACTERISTICS FOR TEA0654

Ve =14 V; =10 kHz; Tamp = 25 OC; test circuit Fig. 20; signals referenced to REF {pin 21); d.c.
levels with reference to GND (pin 17); unless otherwise specified.

TEAOG51
TEAO0652
TEAO654

parameter conditions min. typ. max. unit
Supply voltage range Vc {output level at buffer
amplifier is + 6 dBm;
Dolby level is —6 dBm) 8 14 20 vV
Supply current Icc 11 17 23 mA
Voltage gain of
record amplifier pins 1 to 2 - 17,85 — dB
Input sensitivity of buffer amplifier output
record amplifier level {pin 5) is
{pin 1) 775 mV r.m.s.; MPX fiiter
insertion loss is 4 dB 43 50 58 mV
Voltage gain of
playback amplifier pins9to 5 - 22,25 — dB
Input sensitivity of buffer amplifier output
playback amplifier level (pin b} is
775 mV r.ms. 25 30 35 mV
Input resistance pin1and 9 35 50 65 k2
Output noise Rg=10k& atpin 1;
at record output CC!R/ARM weighted;
pin 14 record mode - 20 40 uVv
Signal handling THD = 1%, record mode
record and buffer input level at pin 1 4 — — vV
amplifier; pins 2
and 5 {r.m.s. value)
Voltage gain of record: pins 6 to 14 — 0 - dB
signal switches playback: pins 14 to 20 — 0 — dB
Qutput noise at Rg = 10 kL2 at pin 9;
buffer amplifier CCIR/ARM weighted;
pin 5 {r.m.s. value) playback mode — 65 130 nY
Voltage gain difference main chain op-amp output:
between main and pins 19 and 15; side chain
side chain op-amp op-amp output: pins 18 and
16; adjacent op-amps: pins
e 19 and 18, pins 15 and 16 -0,3 0 +0,3 dB
QOutput noise of Rg =1k at pins 6, 14, 20;
signal switches CCIR/ARM weighted; Fig. 19| — 2,5 — uv
pins 11, 15, 16, 18, 19
Signal handling of switches | THD = 1% at pin 14;
{pin 14) {r.m.s. value} input level at pin 1 2 - — \")
Voltage gain of
buffer amplifier pins3to 5 — 10 — dB

W (April 1984
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TEAO651

TEA0652
TEAO654
parameter conditions min. typ. max. unit
Input noise of Rg =2,2kQ at pin 3;
buffer amplifier CCIR/ARM weighted; Fig. 19 | — 2 - uv
pin 3 (r.m.s. value)
Signal handling THD = 1% at pin 5;
buffer amplifier playback mode; input
pin 5 {r.m.s. value) level at pin 9 4 — — \Y
Output impedance at
buffer amplifier pin 5 — - 100 Q
Load resistance at buffer
amplifier pin b 10 - - k&2
l.oad capacitance at For large capacitive loads a
buffer amplifier pin 5 series resistor of about 220 §2
is necessary (see Fig. 2} — - 200 pF
D.C. switch control playback: pin 12 0 — 1 \Y
levels record: pin 12 Vee—1 — Vee \
Dolby-C: pin 4 Vet — Vee \)
Dolby-B: pin 4 0 - Wee—1 1 V
E1 kQ 1k
REF GND +Vee
| | | | | | ! |
24 23 22 21| 20 19 18 .—l—,” 16 15 14 113
2 Vee
ﬁ ! ?
7k I ]
f
1
ey ————1 =]+ _]-
TEA0654 ] : 1 :
1 1
-+ — 4+
BUFFER
AMP.
5 6 7 8 10 11
I I
L
10 k2
PB f) REC 7Z86135.2
k2 7

Fig. 19 Test circuit for noise measurements; switch in record position.
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Dolby B & C type noise reduction circuits

TEAOG51
TEAO652
TEAO654

VREF
5.1k
"'opdmp
Vec/GND
2mA 2mA
+Vee
24 23 22 113
TEAQ654

B/C/OFF

50
kSt

BUFFER
AMP.

1 2 3 4 5 6 7
J; line out 1 mA 1 mA
10k TuF 5.8 kQ 6,8 k2 10k 470k
]e,s kS
* 3,3 kS2 +
TuF 1uF
Ve /GND Ve /GND Yo/ GND
ce 6,8 kQ c€c cc
5,6 kSl
VREF
7Z86134.2 RE

Fig. 20 Test circuit for Vo = 11,5 V; switches in record position; external operational amplifier e.g.

AD506LH.

TEADB54

3 5 6 .

D:— ~

1uF
33k

Vet 7286475.2

Fig. 21 Modification of Fig. 20 for Vo < 11,5 V.
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