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TDK ACTIVE FILTERS

Hybrid IC, HAF series

T-é4-05

TDK active filters are designed to provide superior filter-
ing performance for a wide range of applications.

Their compact size makes them ideal for high-density
applications. These devices employ TDK'’s high-perfor-
mance multi-layer ceramic chip capacitor, and use
proprietary techniques for implementing filter designs
into a hybrid IC. The result is high-performance opera-
tion combined with excellent quality and reliability.

The HAF series includes a number of different filter ICs
for different applications. This catalog illustrates only a
few of the filter types available. For information on addi-
tional types, please contact TDK.
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FEATURES

¢ Constructed using TDK's proprietary hybrid IC
technique.

¢ Function trimming provides high accuracy.

¢ Manufactured according to TDK's comprehensive
quality control procedures to ensure high quality and
reliability.

* Assembled using selected high-performance ICs.

* TDK's high-quality multti-layer ceramic chip capacitor
and alumina substrate provide outstanding

performance.
General characteristics
APPLICATIONS Operating temperature range  °C[°F] Oto +60 [+321t0 +140]
. Digital audio systems Storage temperature range °C[°F] —25to0 +80 [.— 13 to +176]
¢ Video cassette recorders Humidity % (R.H) t%?n rgg?étﬁ\gggnggén[%%tg#}t;
e Televisions : -

* Facsimile equipment
* Videotex systems (such as CAPTAIN system®)

Classification and Part No.

Classification Part No. Frequency range Feature

Low pass filters for digital audio systems HAFOODOO 0to22kHz ' Acoustic quality

Band pass filters for 8 mm VCR/ATF HAFO8O  165/46.2kHz Compact size and low price

Notch filters for VCR HGAOIDODO  375/450Hz and other ranges Rapid notching, NP0 temperature characteristics
Modems for videotex (CAPTAIN system®) HAFO9J[J 80010 3400Hz Series items

Facsimile modems HAFO50J0)  300t0 3,700Hz Series items

*CAPTAIN system: Character And Pattern Telephone Access Information Network System of Nippon Telegraph and Telephone Corporation.

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



T D K CORP YOE D WM 38821248 0ODS5277 2 -T])KAV

TDK ACTIVE FILTERS 7 ey-05

Hybrid IC, HAF series

1 Low Pass Filter (LPF) for Digital Audio System and Audio Modules

FEATURES
» Design is optimized specifically for highest audio ¢ Employs TDK multilayer ceramic chip capacitors
quality. selected strictly for audio quality.
* Employs copper electrodes and OP amps with cop-
per leads.
Line-up
Part No. Cut-off frequency  Filter orders Cbrresponding fs Channel Feature
HAF0612 20kHz 3 2,4 Stereo An audio module in which all circuits after the D-to-A
converter are built-in one.
HAF0257 22kHz 5 2,4 Stereo Output in the status where de-emphasis is on.
Most appropriate for broadcasting satellite (BS) tuners.
HAF0051 22kHz 5 2,4 Monaural Flat group delay time. Compact size and low price,
HAF0019 20kHz 9 ) 1 Monaural  Rapid attenuation

HAF0612 3rd order Stereo Audio Module (HAF0615 is an upgraded version of the HAF0612)

SHAPE AND DIMENSIONS Frequency characteristics
39 [1.535) max. . __,51197] max. 10 '
| 0
& HAFQ612 ,;E; l 20 \
0D R - N
® ) N
§-u \

15{059] | |a]24 2a} | 15[059) ’g‘
L O e S o e A T zl \
AX14 g -60 \,A\
Dimensions in mm [inches] \
-80
Block diagram (measuring circuit) 20 20k 50k 100k 200k
Voo Frequency (Hz)

6. Voo Vee
i 500 +WV(=5V)  +\ec
7 11 - 4 15

D0
Pulse generator
RIN | sampleandhod 3rd order
H LPF

5
500 | RICONT Lo
+5Y 1 ON [olY) L
Oeemphass2__q 8 ¥

G _ (Same as RIOUT)

(A.GND)

Eléctrical characteristics (Sampling frequency; 96kHz, Duty factor; 25%, Vec*= +12V, 25+ 5°C [77 £ 9°F])

Frequency characteristics Passband (DC to 20kHZz) +05/~1.0dB, De-emphasis: RIAA ON/OFF
Distortion factor (THD+N) 0.003% typ./0.005% max. (Input 1kHz, 2Vims, 30 kHz LPF/ON)
Output noise 57 uV or less (30kHz LPF/ON)

Crosstalk —90dB or less

* HAF0612 operates with Vec= %5 V. Single power-supply operation is also available. Please contact TDK.
2

-
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TDK ACTIVE FILTERS 7

Hybrid IC, HAF series

HAF0257 5th order Stereo Active Low-Pass Filter

SHAPE AND DIMENSIONS Frequency characteristics
. 53[2.087] max. , 5[.197) max. 10 ’
| 0 .
I ——
@ HAFo2657 E | —20 \
oo g \
o] —_
MUTImTrmmnT_—_— 5 :
I £ \
Lo [a] 2 a|ala] o o] on | an[a| s [a] oa | _|E 60 \
O O O O T O O O - , \
Be25(0%8) |2 inches]
X . _— = ~80
Block diagram (measuring circuit) ) \/\ A
—Vee —-100 ' v
20 2k 10k 20k 50k 100k
Frequency (Hz)
RAN i L .
oy Plshoder LPF{ Buffer Electrical characteristics (Vec= +12V, 25+ 5°C {77 £ 9°F])
SG. — . +05dB (DC to 22kHz)
Ripple _ De-emphasis: RIAA, ON
UIN Attenuation . —75dB max. (60 kHz or higher)
{5t order LPF || Buffer HOUT o Distor?ion factor (THD+N)* 0.(1006% typ./0.003% max.
& (Open) Insertion loss 0+05dB (100H2)
& Signal-to-noise ratio* 90dB or more
Crosstalk —90dB or less (1 kH2)

*Input 1kHz, 2 Vims; 30kHz LPF/ON

HAF0051 5th order Monaural Active Low-Pass Filter (Flat group delay time)

SHAPE AND DIMENSIONS Frequency characteristics
21(.827) max. 5.197) max. 10
R 0
g )
HAF0051
& &
00 =Y -20 \
w —
—y . [19)
Py R i — :
— c
25[098) | |A| 2a [A]A] | 25(0%] (] K
T 111 i © -40
12 3 4 5 (A=25[098) 11 )
E Dimensions in mm [inches]
N . . . —60 N
Block diagram (measuring circuit) N
- +Vce -

75 ] .
20 20k 100k 200k 500k

Electrical characteristics (Vcc= +15V, 25 5°C [77 2 9°F})

Veo
O, O,
H Frequency (H2)
Slho'l::erfzerol Nefwork
© o
(3) -

s BB
4 Attenuation ) 55dB or more (68 kHz or higher)
Distortion factor (THD+N)* 0.002% typ./0.005% max.
Insertion loss 6+05dB (1kHz)
Signal-to-noise ratio* 100dB or more
Group delay time deviation 10ys or less (DC to 20kHz)

*Input 1 kHz, 2 Vims: 30kHz LPF/ON
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HAF0019 9th order Monaural Active Low-Pass Filter
SHAPE AND DIMENSIONS

31 {1.220] max. 5[.197) max.
*
HAF0019 £ l
@ oo 8
=
Wit 1y =
o
25(098) | [A[A[A] 5A . |A[A] | 251008 |8
RES R Y B8
6§ 6 7 (A=25{098)) 5 . .
. Dimensions in mm [inches}

Block diagram (measuring circuit)

+Vec  ~Vee
O ®
&=
SG. 3

Frequency characteristics
10

NN

~100
20 20k 50k 100k

Frequency (Hz)

" Electrical characteristics (Vec= 15V, 25 £ 5°C [77 £ 9°F])

Ripple +05dB (DC to 20kHz)
Attenuation 78dB or more (28 kHz or higher)
Distortion factor (THD+N)* 0.003% typ./0.005% max.
Insertion loss 6:+05dB (1kHz)
Signal-to-noise ratio* 96dB or more

*Input 1 kHz, 2Vms; 30 kHz LPFION

2 Active Band Pass Filter for 8 mm VCR/ATF (HAF0805)

SHAPE AND DIMENSIONS
) 16 {.630) max. | _, 51197 max.
é’ ,
TDK E
(YY)
805 OO &
)
+
@
[A] 2a [a]a]a]als] H
T 17 0 o -
1 2 3 4 5 6 (A=18l071) Dimensions in mm [inches}

Block diagram (measuring circuit)

10k (IN2is the same as IN1 and

OUT2 is the same as OUT1)

Frequency characteristics

10
6 A
. 0
m
A BPF1 \ BPF2
£
8 / \
| >< \
5k 10k 165k 20k 46.2k 50k 100k 200k

Frequency (Hz)

Electrical characteristics (Vcc=+5.0V, 25+ 5°C [77 £ 9°F])

7 OouUT1 QuUT2 Remarks
Center frequencyfo  165kHz 46.2kHz EXE’ a"ggsaﬁ;‘gl N
Gain at fo 6+1dB 6+1dB
Q 10 typ. 10typ.

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



T D K CORP

TDK ACTIVE FILTERS
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3 Active Notch Filter (CR Module) for VCR Drum (Capstan) Servo Control System

FEATURES Electrical characteristics (25 £ 5°C [77 + 9°F])
* The latest hybrid construction techniques produce a PartNo.  pontor ion Insertion Phase  Appli-
. SR ’ N . quency Attenuation
filter which is small and lightweight. , fo loss delay ance
* High accuracy and excellent temperature characteris- HGAO113 _ 704.20Hz NTSC
tics provided by the exclusive use of NPO chip capa- HGAOM4 741.15Hz  40dBmin. 1dBmax 120e0-  PAL
citors. HGA0129 450Hz  (atfo) (at 0.44 fo) (@t044f;) NTSC
* TDK's proprietary filter design allows free selection of HGAO0130 375Hz PAL
both center frequency and quality factor (Q).
HGA0113 (0114)
SHAPE AND DIMENSIONS Frequency characteristics
135 [531) max. 5[197) max. 10
Gain
g i N
T
&8
2 & \
LT LTI LT 'g‘ E—QoPhase 0 .
NERER B 8 s ~0F
il _pS
. [0
oeg)] Ja|alalajal]oee = g
T T T T s oy Dimensions in mm {inches} —80%
—40 ~40
Measuring circuit (:PC358)
— 50
100 300 1k 3k
Frequency (Hz)
y andiyzer
SG. o
» -~ I No line is connected with port 8.
HGAO0129 (0130)
SHAPE AND DIMENSIONS Frequency characteristics
135 [5631) max. 5{.197) max. 10
; - Grain
g
129000 F ,
8
o @
) k=i
e £ —20/Phase 0
8= “0 g
pa? kA
10{03g9)] |A | A l A l 2A | 10(039) 3 =20 %
} % ! 4' 3 (A=181071)) Dimensions in mm [inches] —90 &
. . . =40 ~40
Measuring circuit (WPC358)
~%% 30 50 100 300

Network
analyzer

Nl

Frequency (H2)
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TDK ACTIVE FILTERS I-64-05

Hybrid IC, HAF series

4 Active Filter Series for Modems in Videotex (HAF0901, HAF0912)

FEATURES System block Ves  —Veo
* Provides main functions for a videotex (CAPTAIN sys- diagram
tem) in two compact hybrid ICs. N [T ouT
 Manufactured using TDK's comprehensive quality D) e rarbs. G
control procedures to ensure high quality and -GG
reliability.
ouTt2 4
Transformer 2 ' oUTs
o} Jmogt= il g Fot R
GO 5000 J ﬁ%eo%&n interface circuit )

[ Variable attenuator Hansmiss‘on BPF

1dB 2dB 4dB 8dB +Ves  —Vee
HAF0901 Transmission Interface Circuit
SHAPE AND DIMENSIONS Frequency characteristics of transmission BPF
51 [2.008) max. 5[.197) max. 10
0
3
HAF0901 E @
% oo g | °
) S _
LN R T G B ¢ N
estosa | | | [ L] LLLL [ L] o [a]a] [esioem s 4ot ! I k
100 200 0 500 1 2k
1| L :la 4' .r|> fli 7 t'a l mrln IL 13 14 1|s 1'5 1|7 (A=25[098)) 5—’_ 450 i
(AX13} - Frequency (Hz)

Dimensions in mm {inches]

Frequency characteristics of cable amplitude equalizer
(Relative gains where the gain at 1800 Hz is assumed to be 0 dB)

:
7 [i)
// 2 E
@ y/4& 2y
S o —s 0
R e 4
-3 P
—a 0 7
-5 e
-6L__1@ ]
400 600 18k 3k 5k
Frequency (Hz)
Electrical characteristics (Voe= +12V, 25 + 5°C [77 £9°F])
Item Rating
Transmission BPF 0+ 05dB (at 390, 450Hz), —20dB max. (at 200, 1,000Hz)
Variable attenuator Variable by 1dB between 0 and 15dB
I[j;’;’;}'grs‘°""e°°p"°” Receiving: 0 05 dB (OUT2/OUTY), Transmitting (Run-around fo reception side): —20dB max, (OUT2/SEND IN)

. " Four types of equalizers can be switched.
Cable amplitude equalizer (See "Frequency characteristics of amplitude equalizer” above) Error is +10dB in each equalizer

*® Pin(® (OUT 1): Termination of 6009. Pins ® and ® (OUT2, 3): Load resistance of 10 k& or more.

6

—

-
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TDK ACTIVE FILTERS 0405

Hybrid IC, HAF series

HAF0912 Reception BPF
SHAPE AND DIMENSIONS Frequency characteristics
. 51 [2.008] max. 5 [.197) max. | 10
0
8 -20 25
HAF0912 E I ) (G)
& ao 8 < / GpT r\ g
Iy & —40 1=
L J © © \ | )
8
mrr 11Tl o3
- 1 5
3 -8
{ 2 H - ;”i M }SA iu iul 2 I::i:i 300 500 ik 3k 6k 10k
1 3 4 5 & 7 8 (A=25]098)) _9__’.. Frequency (Hz)

Pimensionsinmm{inches] - Eygctrical characteristics (Vo= 12V, 25+ 5°C [77 % 9°F])

Amplitude 0:+0.8dB (800 to 3000H2)
Attenuation-to-amplitude —50dB max. (390, 450Hz,
characteristics —20dB max. 24 kHz or hig%er)
Group delay time 1+0.1 max. (1,000 to 2,600Hz)
Insertion loss 0+08dB (1.8kHz)

-
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TDK ACTIVE FILTERS

Hybrid IC,
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5 Active Filter Series for Facsimile Equipment

FEATURES

* Provides the functions required for facsimiles, mod-
ems, and network control units (NCUs) in-compact

~ filters.

* Manufactured using TDK's comprehensive quality
control procedures to ensure high quality and relia-

bility.
System block diagram
“
£ | tmno
— Controll §|’" f‘i?i%‘@cééf‘ e AGC ADS
ontrollel $
Leased line S : g"% -
Various signal $ 5
detector 9 r_? '% s DAC MODEM
£ i) LSI
172}
=
Telephone h
TTINC) (MODEM)
HAF0541
SHAPE AND DIMENSIONS Frequency characteristics
38 {1.496] max. 5(.197] max. 10
o 0 &
( ¢ 2
g —10 \ &
@ HAFosa = \ &
(]m] 3 @—20 a
\ ./ 2 gy £
i+ £ £
Hﬂ” “‘lﬂl | S _40 \ 600 &
1 GDT \ 3
201079) | Jalajala]a] 12 [] | 20torg) 3 -50 400 o
Tl Il H|5 ]
1234 7 {A=25[098]) n B —-60 200 ®©
= -70 0
Dimensions in mm [inches] 200 500 1k 2k 5k 10k 20k
Frequency (Hz)

Block diagram (measuring circuit)

Electrical characteristics (Vec= +12V, 25+ 5°C [77 £ 9°F])

Passband 100 to 3,700 Hz
Ripple 1.0dB orless (100 to 2kHz)
Attenuation 55dB or more (10kHz or higher)
Group delay time deviation 100usec: or less
Insertion loss 0+10dB

SG.

-i‘ O,
Amp. IN.
(Signal source impedance: 6009)
8
__________________

D"y

)
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TDK ACTIVE FILTERS [~&Y -08

(~' Hybrid IC, HAF series

HAF0551
SHAPE AND DIMENSIONS Frequency characteristics
33 [1.299) max. ) 5 [197] max 10 : n
[
| ‘ 0 ' Y %
3 . !
@ HAFOSS! E ' g ~20——1~ N e
oo 2 £ g £
o S _ |2 5
L 0 ~ 407 _Lcor s
m 11T = oo
4— —60 | I 500 £
= 50 100 200 3005006301k 2k 37k bk 10k 20k 60k ©
20009 | [A] 3A | 3 | aa } 1| 2010m9) | § Frequency (Hz)
Tl | | 0|
(A= . I
C te : ) ° deeslo TS Electrical characteristics (Voc= 12V, 25+ 5°C [77 + 9°F])
Dimensions in mm [inches] Passband (3dB or less) 300 t0 3,700Hz
Ripple 0.6dB orless (700 to 2,000 Hz)
Block diagram (measuring circuit) Attenuation 40dB or more (50 Hz, 50kHz)
+Vee —Vee Group delay time deviation 640 50ps (630 to 2900H2)
O seman® Insertion loss 01008 (1 kH2)
6008 time equalizer
HPF LPF [—® anayees
Ho H {
SG. S
(y— =

o~

, b

The export of TDK products Is subject to-approval by the Japanese government in
accordance with the Japanese Forelgn Currency Exchange, the Japanese Export
Control Law and the Coordinating Committee for Export Control (COCOM).

All specifications are subject to change without notice,
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