Hybrid ICs
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DIGITAL AUDIO ACTIVE LOW PASS FILTERS, AL SERIES (EXAMPLE)

Iy ALD 4T
&L

o

" Cut-off frequency Ripple Attenuation Distortion S/N
Part No. Filter factor (kHz) (dB) (dB) (%) at TkHz (dB), S=2V Remarks
ALD17 gth 80 Buiit-in
aperture
ALO18 9th 20 *+0.5 80 0.003 100 compensation
ALO30 11th 90 circuit

* The above listed products are especially suited for CD players. Various other products with different fiter factors, cutoff frequencies,
aperture compensation circuits, efc. are also available.

ACTIVE FILTERS, HAF SERIES (TYPICAL)

=
oy HA;7 0292

TEMPERATURE AND HUMIDITY RANGE
Operating temperature range (°C) [°F] 0 to 60 [32 to 140]

Storage temperature range (°C) [°F] —25t0 +80[—13to +176]
95 max. (Maximum wet-bulb
Humidity (%) RH temperature: 38°C [100.4°F})

LOW PASS FILTER, HAF0612 TYPE [3rd order stereo audio module]

39 [1.535] max. , si197)max.  Block diagram
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Dimensions in mm [inches]

(D.GND) (A. GND)

ELECTRICAL CHARACTERISTICS

Frequency characteristics (dB) Passband [DC to 20kHz] + 0.5/ - 1, De-emphasis: RIAA ON/OFF
Distortion factor [THD+N] (%) 0.003 typ./0.005 max. [Input 1kHz, 2Vrms, 30kHz LPF/ON]
Output noise (uV) 57 max. [30kHz LPF/ON]

Crosstalk (dB) —90 max.

» Sampling frequency: 96kHz, Duty factor: 25%, Vcc*: £ 12V, 251 5°C [77 £ 9°F]
* HAF0B12 operates with Vee: +6V.  Single power-supply operation is also available. Please contact TDK.
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LOW PASS FILTER, HAF0257 TYPE [5th order stereo active]

\ 53 [2.087] max.

HAF0257

&DD

2AA|2A|A|A(A| 2A [A| 2A | 2A |A| 2A |A] 2A
+
1 45 78 9 1011 1213 w

A=2.51[.098]

15 [.591] max]

[.197;0391‘ 1

Dimensions in mm [inches]

ELECTRICAL CHARACTERISTICS

+0.5 [DC to 22kHz]

Ripple (dB) De-emphasis: RIAA, ON
Attenuation (dB) — 75 max. [60kHz or higher]
Distortion factor [THD+N]* (%) 0.0006 typ./0.003 max.
Insertion loss (dB) 0+0.5[100Hz]
Signal-to-noise ratio* (dB) 90 min.

5[.197] max.

Block diagram
—Vee
+Vee
¥ 55

¢ (Open)

© RIOUT

L/IN G—[5th order LFF|-{_Butler }—( LIOUT

(9 (Open)

..

» GND

Crosstalk (dB)

* Input 1kHz, 2Vms; 30kHz LPF/ON
eVcc: +12V, 25+ 5°C [77+9°F]

—90 max. {1kHz]

LOW PASS FILTER, HAF0051 TYPE [Flat group delay time, 5th order monaural]

21 [.827] max. 5[.197] max. Block diagram
; —Veo +Vee
& @) o
HAF0051 = ~ ~
&0 3
uich 5th order fiiter of
flat
T P NO— g o
=
25 | Al 2A |AlAl | 25 |8 -
[ogg) T 11 1T +1 41 GND
12 345 0|
A=2.5[.098] = Dimensions in mm {inches]

ELECTRICAL CHARACTERISTICS

Ripple (d8) [5G o Bkt

55 min. [68kHz or higher]
Distortion factor [THD+N]* (%) 0.002 typ./0.005 max.
Ingertion loss (dB) 6+0.5 [1kHZ]
Signal-to-noise ratio* (dB) 100 min.

Group delay time deviation (usec) 10 max. [DC. to 20kHz]

* Input 1kHz, 2Vms; 30kHz LPF/ON
e Vee: + 15V, 25+ 5°C [77+ 9°F]

Attenuation (dB)
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LOW PASS FILTER, HAF0019 TYPE [9th order monaural]

n 31 [1.220] max. | 5 [.197] max. Block diagram
" . +Vee —Vee
3 ——CO——O—
HAF0019 E l
& z
o ] i
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1t 11T — i i
&
25 | IA%A%A] 5A  |AJAl | 25 - §
['098“1234]1 éeHT 5
A=25[.098] = Dimensions in mm [inches]

ELECTRICAL CHARACTERISTICS

Ripple (dB) +0.5 [DC. to 20kHz]
Attenuation (dB) 78 min. [28kHz or higher]
Distortion factor [THD+N]" (%) 0.003 typ./0.005 max.
Insertion loss (dB) 6+0.5[1kHZz]
Signal-to-noise ratio* (dB) 96 min.

¥ Input 1kHz, 2Vims; 30kHz LPF/ON
o Vce: 215V, 26+ 5°C [77+9°F]

BAND PASS FILTER, HAF0805 TYPE [for 8mm VCR’s ATF]

16 [.830] max. 5[.197] max. Block diagram
g 3Vvdc
;?SK - = ) Vee (5.0V) V.G. 2 3
5_ () 4 e
5 0 £
IN2

analyzer [ IS"  (IN2isthe same as IN1 and
= OUT2 is the same as OUT1)

|AA]A]
7 T
3456 0
8.071]

TTITIT S

*
[197.039]

Dimensions in mm [inches)

ELECTRICAL CHARACTERISTICS

ouTt OUT2 Remarks
Center frequency fo Both NTSC and
(kHz) 16.5 46.2 PAL are available.
Gainatfo (dB) 611 61
Q 10 typ. 10 typ.

e Voc: +5.0V, 25+ 5°C [77 + 9°F]
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FILTER BLOCK, HAF0901 AND HAF0912 TYPES [for modem in videotex]

System block diagram Ve —Vec

Transformer
— § ; _ ouT3
E Transmission-reception Amplitude equalizer =
@ separator for subscriber cables Reception
Leased line I Reception interface circuit P
6000 : 6000 HAF0901 Transmission

L Variable attenuator ’—1 Transmission BPF <=

SEND IN

1dB 2dB 4dB 8dB i +Veo  —Veo

HAF0901 [Transmission interface circuit]

51 [2.008] max. | 5[197]max. FREQUENCY CHARACTERISTICS OF
‘ } CABLE AMPLITUDE EQUALIZER
% (Relative gains where the gain at 1800Hz is
j HAFOoO! £ l assumed to be 0dB)
0o = 5
= i
® /
* 7/ —r 1
+— @ /93 8 (‘g
oo LI L] o oAl 25 R
. 25 '+_| I g -2 SWi2 I N
woser LI TL T L L 2 7
1234567 891011121314 151617 z —2-sW®
A=25].098] -Stswtls
Dimensions in mm [inches) _200 600 18k 3k 5k
Frequency (Hz) *See filter block
ELECTRICAL CHARACTERISTICS
Item Rating
Transmission BPF 0+0.5dB [at 390, 450Hz], —20dB max. [at 200, 1000Hz]
Variable attenuator Variable by 1dB between 0 to 15dB
L . Receiving: 0+ 0.5dB [OUT2/0UTA

Transmiesion-reception separator Transmit?ing [Run-arc[mnd to recep!ion side]: —20dB max. (OUT2/SEND IN)

Four types of equalizers can be switched. (See *‘Frequency characteristics of amplitude equalizer”” above.)

Cable amplitude equalizer Error is +1.0dB in each equalizer.

e Vec: £ 12V, 251 5°C (772 9°F]
» Pin (@ (OUT1): Termination of 600Q. Pins (® and (& (OUT2, 3): Load resistance of 10kQ min.

HAF0912 [Reception BPF]

) 51 [2.008] max. 5[.197] max. |
?éﬂ 1 ELECTRICAL CHARACTERISTICS
a HAFO912 -5—,- Amplitude (dB) 0:0.8 [800 to 3000Hz]
0O =4 Attenuation-to-amplitude —50 max. [390, 450Hz}
= characteristics (dB) —20 max. [4kHz or higher]
T _ Group delay time (msec.) 1+0.1 max. [1000 to 2600Hz]
]‘]‘ '[ I I ‘[ ] I Insertion loss (dB) 0+0.8[1.8kHz]
‘§ * Vog: +12V, 25+ 5°C [77+ 9°F]
25 | |A] 3a |2a] 4A | 3a | 3A |2A| | 25 e
1oo8y | || ] 1] ol
12 3 4 5 6 7 8 2
A=25[.098] — Dimensions in mm [inches)
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FILTER BLOCK, HAF0541 AND HAF0551 TYPES [for facsimile]

System block diagram
I T .
i | i S Line number
; § Gmese ool a0
Leased g Controller 2 r HAF0551
li '
" Various signal é i g"g 5 Transmission
! detector F°T? | 3 L@ LPE(10010 MODEM
! ] % HAF05?1 LSl
é Telephone =
T NCU) - - MODEM)
HAFO0541
i 38 [1.496] max. 1} 5[.197] max. Block diagram
éf"_ +?x i%?
8 HAFQ541 = & &)
0o 3
™)
TTTTTT M
= INO—  LeF e ®out
2 | |AJAJAJALA]| 7A Al ] 2 8
.079 i
CLIP OV PO PR
A=2.5[.008] i =
= . &
Amp. IN. (Signal source impedance: 600()
HAF0551
33 [1.299] max. | 5[.197) max. Block diagram
I +Vce - Vee
H (3) (<)
£ \=/"Group delay—"
HAFQ551 = l time equalizer
@ oo 2 IN HPF H H LPF out
k =
miTi1 0 | ®
—
WP 5
.079
eIty 5 4 5 &
A=251[.008] —
Dimensions in mm [inches]
ELECTRICAL CHARACTERISTICS
Type HAF0541 HAF0551
Passband (Hz) 100 to 3700 300 to 3700 [3dB max.]
Ripple (dB) 1 max. [100 to 2kHz] 0.6 max. [700 to 2000Hz]
Attenuation (dB) 55 min. [10kHz or higher] 40 min. [50Hz, 50kHz]
Group delay time deviation (usec.) 100 max. 640 + 50 [630 to 2900Hz]
Insertion loss (dB) 0+1 0+1[1kHz]

e Veo: +72V, 25+ 5°C [77+9°%F]
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