TECHNOLOGY

FEATURES

8th Order, Linear Phase Filter in SO-8 Package
Raised Cosine Amplitude Response

—43dB Attenuation at Twice foytorr

Wideband Noise: 160uVRms

Operates form Single 5V Supply to

+5V Power Supplies

Clock-Tunable to 200kHz with £5V Supplies
Clock-Tunable to 140kHz with Single 5V Supply

APPLICATIONS

» Digital Communication Filter
» Antialiasing Filter with Linear Phase
= Smoothing Filters

DESCRIPTION

The LTC®1069-7 is a monolithic, clock-tunable, linear
phase, 8th order lowpass filter. The amplitude response
of the filter approximates a raised cosine filter with an
alphaof one. The gain at the cutoff frequency is—3dB and
the attenuation at twice the cutoff frequency is 43dB. The
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cutoff frequency of the LTC1069-7 is set by an external
clock and is equal to the clock frequency divided by 25.
The ratio of the internal sampling frequency to the cutoff
frequency is 50:1. The LTC1069-7 can be operated from
asingle 5V supply up to dual £5V supplies. A maximum
of 200kHz cutoff frequency can be obtained with dual
+5V supplies.

The gain and phase response of the LTC1069-7 can be
used in digital communication systems where pulse shap-
ing and channel bandwidth limiting must be carried out.
Also, any system that requires an analog filter with linear
phase and sharp roll-off in the vicinity of its cutoff fre-
quency can use the LTG1069-7.

The LTC1069-7 has a wide dynamic range. With +5V
supplies and an input range of 0.1Vrys to 2Vgrys, the
signal-to-(noise + THD) ratio is >60dB. The wideband
noise of the LTC1069-7 is 160uVrms. Unlike other
LTC1069-X filters, the typical passband gain of the
LTC1069-7 is equal to —1W/V.

The LTC1069-7 is available in an SO-8 package.

Other filter responses with lower power/speed specifica-
tions can be obtained. Please contact LTC Marketing.

ALY, LTC and LT are registered trademarks of Linear Technology Corporation.

TYPICAL APPLICATION

Single 5V Supply, Linear Phase 100kHz Lowpass Filter
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However, no responsibility is assumed for its use. Linear Technology Corporation makes no represen-

Information furnished by Linear Technology Corporation is believed to be accurate and reliable. 1
tation that the interconnection of its circuits as described herein will notinfringe on existing patent rights.



LTC1069-7

ABSOLUTE MAXIMUM RATINGS

Total Supply Voltage (V*F 1O V™) coeeerree 12V
Power Dissipation..........cccceeveeeceeeeeeccee 400mw
Operating Temperature Range
LTC1069-7C ... 0°C to 70°C
LTC1069-71 ..o -40°C to 85°C
Storage Temperature ..........ccccccevevnneeee. -65°C to 150°C
Lead Temperature (Soldering, 10 SeC).................. 300°C

PACKAGE/ORDER INFORMATION

TOP VIEW

GND [1] [ 8] Vour
v+ [2] (7] v~
NC [3] 6] NC
Vin [4] [ 5] CLK

S8 PACKAGE
8-LEAD PLASTIC SO

Tymax = 125°C, B4 = 110°C/W

ORDER PART
NUMBER

LTC1069-7CS8
LTC1069-7CSI

S8 PART MARKING

10697
106971

Consult factory for Military grade parts.

ELECTRICAL CHARACTERISTICS

fcutorr is the filter’s cutoff frequency and is equal to fo x/25. The fg  signal level is TTL or CMOS (max clock rise or

fall time <1ps), Ry = 10k, Ty = 25°C, unless otherwise specified. All AC gains are measured relative to the passband gain.

PARAMETER CONDITIONS MIN TYP  MAX UNITS
Passband Gain (fiy < 0.2fquTorF) Vg = 5V, foLk = 2.5MHz -010 0.75 aB
frest = 1kHz, Viy = 1VRus . +0.90 dB
Vs = 4.75V, o« = 500kHz -010 $0.75 dB
frest = 1kHz, Vi = 0.5VRms ° +0.90 aB
Gain at 0.25fcyTorF Vg = +5V, fg i = 2.5MHz -0.30 dB
fTEST =25kHz, V| = 1VRI\/IS [ -0.55 -0.1 aB
Vs = 4.75V, fg1x = 500kHz -0.05 dB
frest = 5kHz, Viy = 0.5VRMs . -0.30 0.15 dB
Gain at 0.50fcyTor Vg = £5V, T = 2.5MHz -1.0 dB
frest = 50kHz, Viy = 1VRus e | -140 -0.35 dB
Vs = 4.75V, foL = 500kHz -0.30 dB
frest = 10kHz, Vi = 0.5VRus ° -0.60 0 aB
Gain at 0.75fcyrorr Vg = +5V, fo i = 2.5MHz -1.65 dB
frest = 75kHz, Vi = 1VRus . -241 -0.80 dB
Vs = 4.75V, foL = 500kHz -0.75 dB
frest = 15kHz, Viy = 0.5VRus o | -115 -0.25 dB
Gain at foyrorr Vg = 5V, foLk = 2.5MHz -3.5 dB
frest = 100kHz, Vi = 1VRus o | -40 —27 dB
Vg = 4.75V, gk = 500kHz -29 dB
frest = 20kHz, Viy = 0.5VRus o | -33 -24 dB
Gain at 1.5%yTorr Vg = £5V, o = 2.5MHz -16.5 dB
frest = 150kHz, Vi = 1VRus o | -19 -14 dB
Vg = 4.75V, gk = 500kHz -18.1 aB
frest = 30kHz, Viy = 0.5VRmg . -20 -17 dB
Gain at 2.0foyuTorr Vg = +5V, fg i = 2.5MHz -43 dB
frest = 200kHz, Viy = 1VRwis . -49 -38 dB
Vg =4.75V, foLk = 500kHz -41 dB
frest = 40kHz, Viy = 0.5VRmg . -43 -39 dB
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LTC1069-7

ELECTRICAL CHARACTERISTICS

foutorr is the filter’s cutoff frequency and is equal to fg x/25. The fg g signal level is TTL or CMOS (max clock rise or
fall time <1ps), R, = 10k, Ty = 25°C, unless otherwise specified. All AC gains are measured relative to the passhand gain.

PARAMETER CONDITIONS MIN TYP MAX UNITS

Gain at 5.0fcyTore Vg = 4.75V, fg k = 500kHz -63 59 -55 dB
fTEST =100kHz, Vy = O-SVRMS

Gain at fCUTOFF (160kHz) VS =15V, fCLK = 4MHz -2.1 aB
fTEST =160kHz, Vy = 1VRI\/IS

Phase at 0.5fgyTorr Vg = £5V, fo i = 2.5MHz -305 Deg
frest = 50kHz

Phase at foyrorr Vg = £5V, fo i = 2.5MHz -235 Deg
frest = 100kHz

Passband Phase Deviation from Vg = +5V, foLk = 500kHz -3.0 Deg

Linear Phase (Note 1) fresT = 50kHz

Output DC Offset (Input at GND) Vg = +5V, foLk = 500kHz 50 mV
Vg = 4.75V, foLk = 400kHz 25 125 mV

Output Voltage Swing Vg = +5V ° +35 140 v
Vg =4.75V . 2.6 3.6 Vp.p

Power Supply Current Vg = 5V, foLk = 500kHz 18 26 mA

o 29 mA
Vg = 4.75V, fo i = 400kHz 13 15 mA
o 16.5 mA

The e denotes specifications which apply over the full operating Example: An LTC1069-7 has Phase at 0.5fcytorr = —30.5° and Phase at

temperature range. foutorr = —235°.

Note 1: Phase Deviation = 1/2(Phase at OHz - Phase at foytore) — (Phase Passhand Phase Deviation from Linear Phase

at O0Hz — Phase at 0.5fcytorF) =1/2[180° — (-235°)] - [(180° — (-30.5°)] =—3°

Phase at OHz = 180° (guaranteed by design)

TYPICAL APPLICATION

Dual Supply Operation
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LTC1069-7

TYPICAL APPLICATION

Transient Response

0.5V/DIV

Single Supply Operation
5V
GND Vout
0.47pF — v v
01pF—— LTC1069-7
NC NC
Vin =— Vin CLK
L foLk < 3.5MHz 1069-7 TAOS

1069-7 TAO4

Vg =15V

TCLK =2.5MHz

fe = foutorr = 100kHz
Vy = 2.5Vp.p SQUARE WAVE AT 10kHz

10ps/DIV

PHCKHGG DGSCBIPTIO" Dimensions in inches (millimeters) unless otherwise noted.

S8 Package

8-Lead Plastic Small Outline (Narrow 0.150)

(LTC DWG # 05-08-1610)

0.189-0.197*
(4.801 - 5.004)
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0.004 - 0.010
(0.101 - 0.254)

Q019-0020 wd50 —ml < 0.053 - 0.069
0008-0010 """

(0.203 - 0.254) 0°-8°TYP

]
I Lg = e e e —— 0.228 - 0.244 0.150 - 0.157**
ﬁ»‘ ‘eg%g - ?ggg T 0014-0019 | ‘« ‘ 0.050 T (5.791-6.197) (3.810 - 3.988)
: ‘ (0.355 - 0.483) (1.270)
*DIMENSION DOES NOT INCLUDE MOLD FLASH. MOLD FLASH BSC
SHALL NOT EXCEED 0.006" (0.152mm) PER SIDE H H H H 508 065
**DIMENSION DOES NOT INCLUDE INTERLEAD FLASH. INTERLEAD R 5 3 7

FLASH SHALL NOT EXCEED 0.010" (0.254mm) PER SIDE
PART NUMBER DESCRIPTION COMMENTS
LTC1064-3 Linear Phase, Bessel 8th Order Filter foLk/fc = 75/1 or 150/1, Very Low Noise
LTC1064-7 Linear Phase, 8th Order Lowpass Filter fowk/fe = 50/1 or 100/1, fomax) = 100kHz
LTC1164-7 Low Power, Linear Phase Lowpass Filter foLk/fc = 50/1 or 100/, Ig = 2.5mA, Vg = 5V
LTC1264-7 Linear Phase 8th Order Lowpass Filter foLk/fec = 25/1 or 50/1, fg = 200kHz
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