DEVICES INCORPORATED

LF43168

Dual 8-Tap FIR Filter

FEATURES

DESCRIPTION

(166 MHz Data and Computation Rate

MTwo Independent 8-Tap or Single
16-Tap FIR Filters

[(1110-bit Data and Coefficient Inputs
032 Programmable Coefficient Sets
[MSupports Interleaved Coefficient Sets

[(MUser Programmable Decimation up
to 16:1

MMaximum of 256 FIR Filter Taps,
16 x 16 2-D Kernels, or 10 x 20-bit
Data and Coefficients

[(DReplaces Harris HSP43168

[MPackage Styles Available:
« 84-pin Plastic LCC, J-Lead
= 100-pin Plastic Quad Flatpack

The LF43168 is a high-speed dual FIR
filter capable of filtering data at real-
time video rates. The device contains
two FIR filters which may be used as
two separate filters or cascaded to
form one filter. The input and coeffi-
cient data are both 10-bits and can be
in unsigned, two’s complement, or
mixed mode format.

The filter architecture is optimized for
symmetric coefficient sets. When
symmetric coefficient sets are used,
each filter can be configured as an 8-tap
FIR filter. If the two filters are cas-
caded, a 16-tap FIR filter can be
implemented. When asymmetric
coefficient sets are used, each filter is
configured as a 4-tap FIR filter. If both
filters are cascaded, an 8-tap filter can

be implemented. The LF43168 can
decimate the output data by as much
as 16:1. When the device is pro-
grammed to decimate, the number of
clock cycles available to calculate filter
taps increases. When configured for
16:1 decimation, each filter can be
configured as a 128-tap FIR filter (if
symmetric coefficient sets are used).
By cascading these two filters, the
device can be configured as a 256-tap
FIR filter.

There is on-chip storage for 32
different sets of coefficients. Each set
consists of eight coefficients. Access
to more than one coefficient set
facilitates adaptive filtering opera-
tions. The 28-bit filter output can be
rounded from 8 to 19 bits.
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LF43168
DEVICES INCORPORATED Dual 8-Tap FIR Filter

MaxiMum RATINGS Above which useful life may be impaired (Notes 1, 2, 3, 8)

StOrage tEMPEratUre ........ooiiiiiiiii e e e e e aab e e e e e e —65°C to +150°C
Operating ambient temperature......... ... -55°C to +125°C
Vcc supply voltage with respect t0 grouNnd............eveeeiiiiiiiie e -0.5Vto+7.0V
Input signal with respect t0 GroUNd ..........uuiiiiiiiiiiii e -0.5VtoVvVcc+0.5V
Signal applied to high impedance output ..o -05VtoVcc+0.5V
Output CUITENT INO IOW OULPULS .....veiiiiiiiiiieece e e e e e e e e e e e e r e e e e e eeaaaaeaaeeas 25 mA
= (o U o I o 1 =Y o | U > 400 mA

OprerRATING CONDITIONS To meet specified electrical and switching characteristics

Mode Temperature Range (Ambient) Supply Voltage
Active Operation, Commercial 0°Cto +70°C 475V <Vcc<525V
Active Operation, Military -55°C to +125°C 450V<Vccs550V

ELEcTRICAL CHARACTERISTICS Over Operating Conditions (Note 4)

Symbol Parameter Test Condition Min Typ Max Unit
VOH Output High Voltage Vcc = Min., IoH =-2.0 mA 2.6 V
VoL Output Low Voltage Vcc = Min., loL=4.0 mA 04 \%
VIH Input High Voltage 2.0 Vce V
ML Input Low Voltage (Note 3) 0.0 0.8 V
lx Input Current Ground < VIN < VcC (Note 12) 10 | YA
loz Output Leakage Current Ground < VouT < Vcc (Note 12) 10 | YA
Icc1 Vcc Current, Dynamic (Notes 5, 6) 300 | mA
Icc2 Vcc Current, Quiescent (Note 7) 500 | pA
CIN Input Capacitance Ta=25°C,f=1MHz 12 | pF
Cout | Output Capacitance Ta=25°C,f=1MHz 12 | pF
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LF43168
DEVICES INCORPORATED Dual 8-Tap FIR Filter

SWITCHING CHARACTERISTICS

ComMERcIAL OPERATING RANGE Notes 9, 10 (ns)

LF43168-
30 22 15

Symbol Parameter Min Max Min Max Min Max
tcyc Cycle Time 30 22 15

tPw Clock Pulse Width 12 8 7

ts Input Setup Time 15 12 5

tH Input Hold Time 0 0 0

twp Write Period 30 22 15

twPpw | Write Pulse Width 12 10 7

twHCH| Write High to Clock High 5 2

tcws | CINg-0 Setup Time 12 10 5

tcwH | CIN9-0 Hold Time 0 0

tAws | Address Setup Time 10 5

tAWH | Address Hold Time 0 0

tD Output Delay 14 12 11
tENA Three-State Output Enable Delay (Note 11) 12 12 12
tDIS Three-State Output Disable Delay (Note 11) 12 12 12

SwiTcHING WAVEFORMS

CLK

INPUTS/
CONTROLS*

I twp 1 |+——— tWHCH —— twPw twpw
i wp e
tAWH
ASI(tAws

—{tCWH
tCWS  [=—
CIN9-0

OEL
OEH /‘ St
tDIS tENA —
OUT27-0 X HIGH IMPEDANCE X

*includes INA9-0, INB9-0, CSEL4-0, ACCEN, MUX1-0, SHFTEN, FWRD, RVRS, and TXFR.
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LF43168

DEVICES INCORPORATED

Dual 8-Tap FIR Filter

SWITCHING CHARACTERISTICS

MiLtaRY OPERATING RANGE No

tes 9, 10 (ns)

LF43168—

\

%/ %77
Symbol Parameter M W W
tcyc | Cycle Time %Y %% %%
tPw | Clock Pulse Width 5 %% %%
ts Input Setup Time // %z/ /}%
tH Input Hold Time %% % 5%
twp | Write Period /@// % %/ /
twPw | Write Pulse Width 5 7% %%
twHCH| Write High to Clock High 7% %% %%
tcws | CIN9-0 Setup Time 2% 45 4
tcwH | CINg-0 Hold Time %% 7% %%
tAws | Address Setup Time % /ﬂ /
tAWH | Address Hold Time %% %% %%
tD Output Delay %// %//
tENA Three-State Output Enable Delay (Note 11) % %
tDIS Three-State Output Disable Delay (Note 11) M %

SwWITCHING WAVEFORMS

CLK

) S N

INPUTS/

CONTROLS*

I twp 1 |+——— tWHCH —— twPw twpw
tAWH
tAWS

As-0
—= {CWH
tCWS =
CIN9-0 5( : -
OEL
OEH /‘ St
tDIS tENA —
OUT27-0 X HIGH IMPEDANCE X

*includes INAg-0, INB9

-0, CSEL4-0, ACCEN

, MUX1-0, SHFTEN, FWRD, RVRS, and TXFR.

*DISCONTINUED SPEED GRADE
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LF43168

DEVICES INCORPORATED

Dual 8-Tap FIR Filter

NOTES

1. Maximum Ratings indicate stress
specifications only. Functional oper-
ation of these products at valuesbeyond
those indicated in the Operating Condi-
tions table is not implied. Exposure to
maximum rating conditions for ex-
tended periods may affect reliability.

2. The products described by this spec-
ification include internal circuitry de-
signedto protect the chip from damag-
ing substrate injection currents and ac-
cumulations of static charge. Neverthe-
less, conventional precautions should
be observed during storage, handling,
and use of these circuits in order to
avoid exposure to excessive electrical
stress values.

3. Thisdevice provideshard clamping of
transient undershoot and overshoot. In-
put levels below ground or above Vcc
will be clamped beginning at -0.6 V and
Vcc + 0.6 V. The device can withstand
indefinite operation with inputs in the
range of 0.5V to +7.0 V. Device opera-
tion will not be adversely affected, how-
ever, input current levels will be well in
excess of 100 mA.

4. Actualtestconditionsmay vary from
those designated but operation is guar-
anteed as specified.

5. Supply current for a given applica-
tion can be accurately approximated by:

NCV2F
where 4

N = total number of device outputs
C = capacitive load per output

V =supply voltage

F =clock frequency

6. Tested with all outputs changing ev-
ery cycleand no load, ata 20 MHz clock
rate.

7. Testedwithall inputswithin0.1V of
Vcc or Ground, no load.

8. These parameters are guaranteed
but not 100% tested.

9. AC specifications are tested with
input transition times less than 3 ns,
output reference levels of 1.5 V (except
tDIs test), and input levels of nominally
0to 3.0 V. Output loading may be a
resistive divider which provides for
specified loH and loL at an output
voltage of VOH min and VoL max
respectively. Alternatively, a diode
bridge with upper and lower current
sources of 1oH and loL respectively,
and a balancing voltage of 1.5V may be
used. Parasitic capacitance is 30 pF
minimum, and may be distributed.

This device has high-speed outputs ca-
pable of large instantaneous current
pulses and fast turn-on/turn-off times.
Asaresult, care mustbe exercised in the
testing of this device. The following
measures are recommended:

a. A0.1pF ceramic capacitor should be
installed between Vcc and Ground
leads as close to the Device Under Test
(DUT) as possible. Similar capacitors
should be installed between device VVcc
and the tester common, and device
ground and tester common.

b. Ground and Vcc supply planes
must be brought directly to the DUT
socket or contactor fingers.

c. Input voltages should be adjusted to
compensate for inductive ground and \Vcc
noise to maintain required DUT input
levels relative to the DUT ground pin.

10. Each parameter is shown as a min-
imum or maximum value. Input re-
guirements are specified from the point
of view of the external system driving
the chip. Setup time, for example, is
specified as a minimum since the exter-
nal system must supply at least that
much time to meet the worst-case re-
qguirements of all parts. Responsesfrom
the internal circuitry are specified from
the point of view of the device. Output
delay, for example, is specified as a
maximum since worst-case operation of
any device always provides data within
that time.

11. For the tENA test, the transition is
measured to the 1.5 V crossing point
with datasheet loads. For the tDIs test,
the transition is measured to the
+200mV level from the measured
steady-state output voltage with
+10mA loads. The balancing volt-
age, VTH, is set at 3.5 V for Z-to-0
and 0-to-Z tests, and setat 0V for Z-
to-1 and 1-to-Z tests.

12. These parameters are only tested at
the high temperature extreme, which is
the worst case for leakage current.

Ficure A. Outprut Loabing CIRcuIT

VoL* Measured VoL with loH = -10mA and loL = 10mA
Vor* Measured VoH with loH = —10mA and loL = 10mA
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