TDA1022

BUCKET BRIGADE DELAY LINE FOR ANALOGUE SIGNALS

The TDA1022 is a MOS monolithic integrated circuit, generally intended to delay analogue
signals (e.g. delay time = 512/2 f).

It can be used with clock frequencies in the range 5 kHz to 500 kHz,

The device contains 312 stages, so the input signal can be delayed from 51,2 ms to
0,512 ms.

Applications in which the device can be used:

variation of fixed delays of analogue signals, vox control, equalizing speech delay in
public address systems;

in electronic organs and other musical instruments for vibrato and chorus effects;
reverberation effects;

variable compression and expansion of speech in tape-recorders;

- in communication systems for speech scrambling and time scale conversion.

[ QUICK REFERENCE DATA ]
i Supply voltage (pin 9) VDD nom. -15 Vv
Clock frequency fé 5to 500 kHz
Number of stages 512
Signal delay range tq 51,2t0 0,512 ms
Signal frequency range fg 0(d.c.)to 45 kHz
Input voltage at pin 5 (peak-to-peak value) Vs 16(p-p) typ. 7 Vv
Line attenuation typ. 4 dB 1)

PACKAGE OUTLINE plastic 16-lead dual in-line (see general section).

1y See note 1 on page 4.
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TDA1022

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

Voltages (see note)

Supply voltage Vo-16 0to =20 V
Clock input, data input, output voltage and V3_1¢ Oto -18 V
Current

Output current Ig; 112 0 to 5 mA
Temperatures

Storage temperature Tstg -40to+150 °C
Operating ambient temperature Tamb -20 to +85 °C

Note

Though MOS integrated circuits incorporate protection against electrostatic discharge,
they can nevertheless be damaged by accidental over-voltages.
To be totally safe, it is desirable to take handling precautions into account.

CHARACTERISTICS at Tamb = =20 to +55 °C; Vpp = -15V; Vqr,l = \/¢2 =-15V;
V13-16 = —14 V; R, = 47 k@ (unless otherwise specified)

Supply voltage range Vpp -10to =18 V l)
Supply current lg typ. 0,3 mA
Clock frequency f615 T4 510300 kHz 2)
Clock pulse width o1 t2 < 0,5T 3)
Clock pulse rise time toir s ooy typ. 0,05T 3)
fall time tolf s to2f typ. 0,05T 3
Clock pulse voltage levels; HIGH V(ZSlH H VdJZH 0Oto-1,5 V
= v 1
Low VoiLiVeaL ~10 to :ig 1 1;
Signal input voltage at 19 output voltage
distortion (r.m.s. value) . Vs(rms) typ. 2,5V
Signal frequency fg 0(d.c.) to 45 kiiz

l) It is recommended that V13-16 = Vd) IL+1V = V¢2L + 1 V: Vpp more negative than
V¢L.

2) In theory the clock frequency must he higher than twice the highest signal frequency;
in practice fg < 0,3 f@ to 0,5 fd’ is recommended, depending on the characteristics of
the output filter.

3) T = period time = 1/f,. The data on fall and rise times are given to eliminate overlap
between the two clock pulses. To be independent of these rise and fall times a
clock generator with simple gating can be used. Sec also pages 5 and §.
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CHARACTERISTICS

(continued)

Attenuation from input to nutput
iy =40 kHz: {5 = 1 kHz

Change in output at fg

when f(j) varies from 5 to 100 kHz

when fy varies from 100 to 300 kHz

D.C. voltage shift when f, varies from 5 to 300 kHz

Noise output voltage (r.m.s. value)
fy = 100 kHz (weighted by "A" curve)

Signal-to-noise ratio at max. output voltage

Load resistance

1 kHz: Vs(rms) =1V

VN(rms)
S/N

Ry

typ.

typ.

typ.

Lyp.

typ-

typ.

4 dB )
7 dB
0,5 dB
1 dB
0,5 dB
1 dB

0,5 V

0,25 mV
74 dB

10 k&2 )
7 kQ

1y Attenuation can be reduced to typ. 2,5 dB if load resistor is replaced by a current
source of 100 to 400 pA.

T T

E

October 1975



TDA1022

ATE 1_@> —9T-ET ) = Av 1813 0s 91-€1 4 jsnlpe ofuex OTWERUAP WNWITIXBW 0,7 (

“TTPp = TI9A < {T0A|s €A + TA (s

£ELBS7L - .F -
T]’Nawfv
* q ANQ>
(xx AL AV ; \ 4 —\ m / 9i-Elp
\'4 INdaNt ¢g
:~>
+ & I~Q>
XDW A G'Y
+ AO
o 0] - i HO) - - Wy -
AL AV + f‘ ‘ f 3 ot
{ ~ , i
. » — o _ 9%-€ip
lﬂ LNdNI ‘g
x'A
0,
, * %06 /o 06 ﬂ k HIBp
xos>m_» _ - — AO

KWVIOVIA ONIWLL

43

October 1975

T

1



TDATO22

"ZHY §T = Aousnbaxg yj0-1nd

SCumw) ZEy o6 = 9

‘(uonyenusiye auly 1oy vonesuaduod) gp ¢ ‘e+ = ured
‘(eaB300 12d gp ZT) ADTHLv 133111 ssed mog I SUOTIIpUO))

(¥ 93ed uo 1 aj0u osyE 239s) vy 0oF 01 00T

30 92a10s Jus1INd & A Pode[dax aq UBD) (4
"A ST~ = TOA :opmynrduwe a8ejy0a ndut ¥901)) (5 5

(A § =) wonerado y-ssero X103 a8ea10A "2 °p 1s0[py («

uo1308uU0d aur] Aefop adurg

l e
(47 _ _ _ _ —_— .
N 1 T
Ud9s 3Jdoiz Ij ;*&G“.h_“ UALTZ
UALY
(x
UA
L 7 l 9l 00t
3 urzL U%0zi 2 TR A
1ndyno S AdwmLvrd ) ' zzoval g J—Il ndui oipnp
, z Dn.t._o—_oP 8 6 & 3 L oIpl
4d U LR
H Y 08t

Ur9s
uAl
ASL- .

NOLLVWIOANI NOILVJITddV

H October 1975

by

m

-




TWAIVZZ

“(# a8ed uo 1 210U 0sTR 298) yri QOF 01 Q0T J°o 02N0S WIIIND € AG pade[dax aq ue)D (i

"ASI- = AU> sopryridure adejjoa ndur yo01D (

(A ¢ =) uoryprado y-sserd 105 a8e3foa *2°p isnlpy (,

220TV({l1 Saull OM] JO UOI1d9UU0D SI3TA3S

9ELEIZL

0 1L —
(xx
o L1111 — \
" ¥
+ .
ISETA UALY h_;oLu U
(€233 H._N_ [£3 33 H:_m I.ﬁ L'z
| o
U * L
00i U
7 Lo v {9l oot
z ' Zl I >m,N > (swa) m>
JrsTm [ ], eeowval sp—— g LowaL s {— andu oipno
ssod mo| 03 ¢ i 6 €l ELT) 5 €l
u%g'9
cfnu_
ASL-

I 7m

(ponuriuod) NOILVIWHOANI NOLLVIOITddV

October 1975




TDA1022

(zZOT VAL X 9 "xBW 103) dR[I8A0 JO UOTIBUTUWIT[D (1M JINOIID ISATIP pue 20321280 201D

ZE ST =
>m,HIH mm\/

et

ASi— 4dozz
086ELZL c.v_
el 04 ‘s
z NOU
AT 0lzg
4 u1=
4
L 6 e "
2
ot o g
8 €l 20g 3 \ag
TGUEELEI 8 L]
£10743H
ASL- ASL-

Hov43aH Y,

(panuriuod) NOLLVINYOANI NOILLVIITddY

June 1976

o

|

T

T



TDA1022
15 . 7269735
typical values
Vo
(v)
Vg = -15V
10 =14V
4 I
=13V
=12V,
A7
2
1
< =10V
5 HH R4
I 1A
1 A
A
|1
0
0 -5 -10 -15 Vs (V)
Conditions for the graph above:
2 726873 VDD = =15V
Vi3-16 = -14V
Vd)H =0V
fy = 40 kHz
Vo {rms} 4 ¢
Rp =47k
V) L
/
15 A
4
typ/
¥,
y
! /
4
Conditions for the left-hand graph:
Vpp=-15V
Vi13-16 = -14V
Vd,H =0V
f¢ = 40 kHz
05 fs =1kHz
-5 -0 v S R =47 kQ
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TDA1022

7269734

# typical values
s
(dB)
0 Vs=0775V
-25
N
AN AN AN
-5 \ AN \
N\ \ N\
\
t5=10 kHz 40kHz 100kHz
-75
-10
i 2
10 10 £ (kHz) 10
Conditions for the graph above:
75 7269731 vpp = -15V
Vi3-16 =14V
Vg=0to-15V
diot
(°/o)
5
typ
25
Conditions for the left-hand graph:
fs = 1 kHz
Vg =-5,2V
VDD = -15V
V13-16 = -14V
V,=0to -15V
0 fy= 40 kHz
-1
10 Vs (rms) (V) 10
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