NE645/646

Dolby Noise Reduction Circuit

Product Specification

DESCRIPTION FEATURES PIN CONFIGURATION
The NE645/646 is a monolithic audio e Accurate record mode frequency
. . Co . N Package
noise reduction circuit designed as a response
direct replacement device for the e Excellent frequency response
NE645B/NE6468 in Dolby* B-Type  tracking with temperature and ¢ wput (1] A
noise reduction systems. The NEB45/ Vec + 0.4 dB typlcal 8 INPUT 2] 18] F conTRoL
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back.ground noise lntroducgd d_unng re- response — DC shift less than REFERENCE [4 ] [13] Nic
cording and playback of audio signals on 20mV typical Anput [Z] [33) 0 INPUT
magnec ape, 1 1 MBI 10 1999 imgroved stabilty of al op amps | Ao @] (eary
circuit is available only to licensees of ® High reliability packaging Emuw:;g %I::::::
[?olby Laboraton:ies Licer_lsing Corpora-  APPLICATIONS —
tion, San Francisco, California. W
e Tape decks cor1exs
t‘g;rd.E:Dolby Laboratories Licensing Corporation. * Dolby surround sound SYStem
ORDERING INFORMATION
DESCRIPTION TEMPERATURE RANGE ORDER CODE
16-Pin Plastic DIP 0 to +70°C NEG645N
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ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER AATING UNIT
Vo Supply voltage 24 v
Temperature range
Ta Operating ambient 0 to +70 °C
Tsta Storage -65 ta +150 °C
Lead soidering temperature °
Tsoo | (roses man) +300 c

Pin 3, Ta = +25°C, unless otherwise specified.

DC ELECTRICAL CHARACTERISTICS vec =12V, f = 20Hz to 20kHz. All levels referenced to 580mVpys (0dB) at

NE645 NE646
SYMBOL PARAMETER TEST CONDITIONS UNIT
Min | Typ | Max | Min | Typ | Max
Veo Supply Voltage Range 8 20 8 20 \
loc Supply Current Voo =12V 16 24 16 24 mA
Ay Voltage gain (Pins 5-3) f=1kHz (Pins 6 and 2 connected) | 24.5 26 275 | 245 26 275 dB
. . f=1kHz, 0 dB at Pin 3, noise
Ay Voltage gain (Pins 3-7) reduction out -0.5 0 +05 | -0.5 0 +0.5 dB
Distortion
4D, 2nd and 3rd f = 20Hz- 10 kHz, OdB 005 | 0.1 005 | 02 %
armonic f=20Hz - 10 kHz, +10dB 015 | 03 02 | 05 %
Signal handling' o 4
MVeg = 12V) 1% dist at 1kHz +12 | +15 +12 | +15 dB
Record mode 67 72 64 72 dB
SIN Signal-to-noise ratio? Playback mode 77 82 74 82 dB
Record mode
Frequency response f=1.4kHz
(at Pin 7) referenced 0dB -1 o] +1 | -1.5 0 +1.5 dB
to encode monitor point -20dB -166|-1586 | -148|-17.1 | -15.6 | -141 dB
(Pin 3) -30dB -235|-225(-21.5|-24.0|-225|-21.0 dB
f = 5kHz
0dB -0.7 | +03 | +13 | -1.2 | 403 | +1.8 daB
-20dB -178|-168|-158|-18.3 | -16.8 | -15.3 dB
-30dB -228|-218|-208|-23.3 |-218}-203 dB
-40dB -302|-297{-28.7|-302|-297}-28.2 dB
f = 20kHz
0dB -03 | +0.7 | +1.7 | -08 | +0.7 | +2.2 dB
-20dB -183}-173|-163}|-168 |-17.3 | -158 dB
-30dB -245|-235[-225}-25.0 | -23.5|-22.0 dB
Back-to-back frequency Using typical record mode_.S -1 0 +1 | =15 0 +15 dB
response frequency response test points
Rin Input resistance Pin 5 35 50 65 35 50 65 k2
Pin 2 3.1 42 53 3.1 4.2 5.3 kS2
Rour Qutput resistance Pin & 1.9 24 31 1.9 2.4 3.1 k&2
Pin 3 80 120 80 120 fQ
Pin 7 80 120 80 120 Q
Back-to-back frequency
response shift
vs temperature 0°C to +70°C +0.4 0.4 dB
vs supply voltage 8-20v 0.4 0.4 dB
NOTES:

1. See maximum signal handling versus supply vollage characteristics.
2. All noise lavels are measured CCIR/ARM weighted using & 10k scurce with respact to Dolby level. See Dolby Laboratories Bulletin 19.
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TYPICAL PERFORMANCE CHARACTERISTICS
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APPLICATION INFORMATION
The NEB45/646 is a direct replacement for
the NE6458/646B. The NE645/646 incorpo-
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rates improved design techniques to insure
excellent performance required in Dolby B
and C Type Audio Noise Reduction Systems.
Critical component values are unchangad
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except for C309 on Pin 1 which is now an
optional component in specific applications
defined by Dolby Laboratories. All circuit
parameters are guaranteed at 12V Veo-
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DOLBY ENCODER Output for constant level input {single tone frequency response)

input Level (dB)
Frequency 0 )
Hz) (Dolby =5 -10 -15 -20 -25 -30 -35 -40
Level)
0.1 o 0.1 0 0.1 o 0 0 0 0
0.14 Q 0.2 0.2 0.2 0.2 0.2 0.1 0.2 01
0.2 0 03 0.4 0.5 05 08 06 05 05
0.3 0 0.3 06 1.1 13 13 13 13 13
0.4 20 21 2.2 23 21
0.5 0 0.3 08 1.8 26 29 29 3.0 29
0.6 ' : ' 36 a7 38 37
07 0 0.4 0.9 2.1 35 43 44 45 44
0.8 ' 48 5.0 53 5.1
0.9 ‘ 5.6 5.8 586
1.0 0 0.4 1.0 23 4.2 57 6.1 6.3 6.2
1.2 6.9 7.1 7.1
1.4 0 0.3 09 23 44 66 75 77 7.7
20 01 04 . 0.9 22 43 7.0 8.5 8.9 8.9
3.0 0.2 0.6 09 19 3.9 6.6 88 07 9.7
5.0 03 | 06 10 17 3.2 5.4 8.2 10.0 10.3
7.0 03 0.6 1.0 17 28 47 73 87 10.4
10.0 0.4 0.7 1.1 1.7 26 4.2 65 9.1 104
140 0.5 08 . 1.1 18 27 44 6.5 87 10.3
20.0 0.7 07 12 1.9 27 4.4 65 87 10.3
NOTE: '

The figures given in this table are the average response of many of Dolby Laboratories’ professional encoders, and are not intended 10 ba taken as required
consumer equipmant parformance characteristics. Thus, no inference should be drawn on the tolerances which licensees must retain in consumer equipment. The
figures can, however, be used to plot typical characteristics.
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TEST CIRCUIT

+8TO+ 20V
( Icc
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AAN- A
c206
10uF
15V0C
hay 7,
& EK e out
< VY
INTERNAL OVERSHOOT 1
L POWER | - BirS SUPPRESSOR |1
AL SUPPLY SUPRLY
R9d  Raeg
1K :D 1IK'S
W REFERENCE
]
c202 §* VARIABLE
20,F S INPUTAMP S INPUT AMP IMPEDANCE P
15VDC < T
= 5 ) 24 | G
> A 4 ¢ RECTIFIER
€201 |+ SIDE
WF CHAIN AMP
15VDC 1
) 2 3 |+1 12 |1 Moma |®
] p%02 270K
A
- c208 R306 < " 305 VWi~
m AT0pF =S c303 ;; 10,F 304 308 caor
1 4700pF == SVDE 0.047,:F | = =
= 1% +| ~cooe IS% In,ur 0.33,F
- = 10, F
L T 1svoc = = =
=
c301 caoz2 201
S800pF 0.0274F e & R30S
1% 1% <3.3K 2.
= Tin T 80K
TC1HEDS
NOTE:
All resistors standard and are measwred in £ *Optional capacitor in specitic applications defined by Dolby Laboratories.
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