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Preliminary Data

DESCRIPTION

The SS132F8021/8023 Programmable Electronic Filter
provides an electronically controlled low—pass filter, A
seven—pole, .05° Equiripple-lype linear phase, low-
pass filter is provided. This programability combined
with low group delay variation makes the SSI32F8021/
8023 ideal for use in constant density recording
applications. Double differentiation pulse slimming
equalization is accomplished by a two—pole, low—pass
with a two—pole, high-pass feed forward section to
provide complimentary real axis zeros. A variable
attenuator is used to program the zero locations.

The SSI 32F8021/8023 programmable equalization
and bandwidth characteristics are controlled by exter-
nal DACs. The circuit is optimized to be used with the
SSI 32P4620 and 54x series pulse detectors.

The 32F8023 is the same as the 8021, but with a low
impedance swilch instead of the frequency boost en-
able pin.

The SS132F8021/8023 requires only a +5V supply and
is available in 16-pin DIP, SON, and SOL packages.
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FEATURES

Ideal for constant density recording
applications

Programmable fiiter cutoff frequency
(fc = 1.510 8 MHz)

Programmable pulse slimming equalization _
(0 to 9 dB boost at the filter cutotf frequency)

Differential filter input and outputs
+10% cutoff frequency accuracy

+2% maximum group delay variation from
1.5-8 MHz

Total harmonic distortion less than 1%
No external filter components required
+5V only operation

16-pin DIP, SON, and SOL package

BLOCK DIAGRAM
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PIN DIAGRAM

VO_NORM: Ne (] 1 16 [] N/C
VO_NORM- VO_NORM-[] 2 15 [ N/C
VO_NORM+ I: 3 14 [] PWRON

vee [] 4 131 VR

VIN-[] 5 12 [] RX

v VIN+ ] 6 11 ] IFO
ver[]7 10 [] IFC
[OWZ/FBST | 8 8 ] GND

(8023) (8021)

PWRON

CAUTION: Use handling procedures necessary
for & static sensitive component.
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PIN DESCRIPTIONS

NAME DESCRIPTION

VIN+, VIN- DIFFERENTIAL SIGNAL INPUTS. The input signals must be AC coupled to these pins.

VO_NORM+, DIFFERENTIAL NORMAL OUTPUTS. The output signals must be AC coupled to

VO_NORM- the pulse detector.

IFC FREQUENCY PROGRAM CONTROL. The filter cutoff frequency FC, is set by an external
current sink, from this pin. IFC must be proportional to current IFO. This current can be
set with an external cumrent generator such as a DAC, referenced to IFO.

IFO PTAT CURRENT REFERENCE OUTPUT. This pin ouputs a PTAT reference current
which is externally scaled for control input inte IFC. IFO is proportional to absolute
temperature (PTAT).

RX PTAT REFERENCE CURRENT SET. PTAT (proportional to absolute temperature)
reference current IFO is equivalent to the current set on this pen.

vBP FREQUENCY BOOST PROGRAM INPUT. The slimmer high frequency boost is set by an
external voltage applied to this pin. VBP must be proportional to voltage VR. A fixed
amount of boost can be set by an extemnal resistor divider network connected from VBP to
VR and GND. No boost is applied if the FBST pin is grounded, or at logic low.

FBST FREQUENCY BOOST. A high logic level or open input enables the frequency boost
circuitry (32F8021 only).

LOWZ Ahighlogiclevel oropeninput selects the high-impedance mode, atVINt,a low-logic level
selects the low impedance input state (32F8023 only).

PWRON POWER ON. A high logic level enables the chip. A low level puts the chip in a low power
state. A low or open circuit disables the chip.

VR REFERENGE VOLTAGE. Internally generated reference voitage.

VCC +5 VOLT SUPPLY.

GND GROUND

ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS
Operation above maximum ratings may damage the device.

PARAMETER RATINGS UNIT
Storage Temperature -65 to +150 °C
Junction Operating Temperature, Tj +130 °C
Supply Voltage, VCC -05t07 A
Voltage Applied to inputs -0.5t0 VCC v
Maximum Power Dissipation, fc = 8 MHz, Vee = 5.5V 198 mwW
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RECOMMENDED CPERATING CONDITIONS
PARAMETER RATINGS UNIT
Supply voltage, VCC 45<VCC <550 \
Ambient Temperature Range 0<Ta<70 °C -
ELECTRICAL CHARACTERISTICS
Unless otherwise specified recommended operating conditions apply.
PARAMETER CONDITIONS [ min [nom | max | umits
Power Supply Characteristics -
ICC, Power Supply Current PWRON = 0.8V 0.5 mA
ICC, Power Supply Current PWRON 2 2.2V 26 32 mA
PD Power Dissipation PWRON > 2.2V, VCC = 5.0V 130 160 mwW
PWRON 2 2.2V, VCC = 5.5V 143 176 mwW
DC Characteristics
VIH High Level Input Voltage TTL input 20 v
ViL Low Leve! Input Voltage 08 \
1+ High Level Input Current VIH = 2.7V 20 pA
"L Low Level Input Current VIL = 0.4V -1.5 mA
Filter Characteristics
fc Filter Cutoff Frequency Rx = 5kQ FC 1.5 8.0 MHz
fc= 8.0 MHz x 7 IFO
FCA  Filter fc Accuracy fc=8MHz -10 +10 %
AD VO_NORM Dift Gain F=0.67 fc,FB=0dB 0.8 1.2 VN
FB Frequency Boost at fc FB(dB)=20 log [1.884(%)4»1] 9.2 1)
VBP = VR
FBA Frequency Boost Accuracy FB=90dB -1 +1 dB
TGDO Group Delay Variation fc =8 MHz, VBP = OV -13 +1.3 ns
Without Boost F=02fcto fc
fc=15MHz - 8 MHz -2 +2 %
F = 0.2 fcto fc, VBP=0V

1191 - rev.
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ELECTRICAL CHARACTERISTICS, (Continued)
Unless otherwise specified recommended operating conditions apply.

PARAMETER [ CONDITIONS [ MIN [ NOM L MAX | UNITS
Filter Characteristics, continued
TGDB Group Delay Variation fc=8MHz, VBP = VR -13 +1.3 ns
With Boost F=02 fcto fc
fec=15MHz-8 MHz -2 +2 %
F=0.2 fcto f¢, VBP=VR
VIF  Filter input Dynamic Range | THD = 1% max, F = 0.67 fc 1.0 Vpp
VOF _ Filter Cutput Dynamic Range | THD = 1% max, F = 0.67 fc 1.0 Vpp
VIF  Fitter Input Dynamic Range | THD = 3% max, F = 0.67 fc 2.0 Vpp
VOF Filter Output Dynamic Range | THD = 3% max, F = 0.67 fc 2.0 Vpp
RIN  Filter Diff Input Resistance LOWZ = high or open 3.0 4.0 kQ
LOWZ = low- 150 | 300 Q
CIN  Filter Input Capacitance 7 pF
EOUT Output Noise Voltage BW = 100 MHz, Rs = 50Q 41 mVRms
Normal Output IFC = 0.6 mA, VBP = VR
EQUT Output Noise Voltage BW = 100 MHz, Rs = 50Q 27 mVRms
Normal Output IFC = 0.6 mA, VBP = 0.0V
10— Filter Output Sink Current 1.0 mA
IO+  Filter Qutput Source Current 2.0 mA
RO  Filter Qutput Resistance 10+=1.0mA 60 Q
(Single ended)
Filter Control Characteristics
VR  Reference Voltage 2.0 2.40 \
VBP Frequency Boost Control VR =22V 0 22 \
Voltage Range FBOOST =01t09.2d8
VRX PTAT Reference Current TA =25°C 750 mv
Set Output Voltage IRX=0-0.6mA
Rx > 1.25kQ
IFO  PTAT Reference Current, TA =25°C 0.11 06 mA
Output Current Range 1.25kQ < Rx < 6.8 kQ
IFO = VRX/Rx
VRX = 750 mV
IFC  PTAT Programming TA = 25°C, VRX = 750 mV 0.11 0.6 mA
Current Range
TIMING CHARACTERISTICS
PARAMETER CONDITIONS MIN |NOM | MAX | UNITS
Transition to/from LOWZ (8023) 78D ns
Transition to Idle Mode PWRON switches from high to low 18D ns
Transition from Idle Mode PWRON switches from low to high TBD us
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t vee

]
BANDGAP G, ISET: DAC 5
Rx ! !
; t
i ]
Rx ! . ) 1
. EXTERNALDEVICES ;
VRX = 750 mV @25°C
IRX = IFO

IFC programming range: 0.11 mA to 0.60 mA @25°C
(1.5 to 8.0 MHz: No Boost)

The IFC (programming current) is scaled from IFO (reference current) by the
set-up shown above. Assumingthe DAC current gain = 8.0, then programming
is accomplished as follows:

MAX programming current required: IFC = 0.6 mA (fc = 8.0 MHz) @25°C
IFO = IFC/8 = 0.075 mA (MAX) @25°C

IRX = IFO

IRX = 750mV/Rx @25°C

Rx = 10 kQ

FIGURE 1: 32F8021/8023 Frequency Programming
1191 - rev. 337
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1.31703 + 2.95139 5.37034 0.86133 NORM
INPUT ‘ §2, 5 1.68495 + 131703 52,8 1.54203 + 205130| | S2+ S 1.4558 + 5.37034 §+08613

Ks2
$24+ 5 1.68485 + 1.31703

Normalized for (3¢ = (2n) fc =1

AN is adjusted for unity gain (0 dB) at F = 0.67 f¢
Danormalize the frequency by substituting S - (S/2nfc)
Eqfor fc=8.0MHz, S = S/[(2n)(8 x 10%)

FIGURE 2: 32F8021/8023 Normalized Block Diagram

TABLE 1: 32F8011 Frequency Boost Calculations

Assuming 9.2 dB boost for VBP = VR Boost VBP/VR
1dB 0.065
2dB 0.137
3d8 0.219
4dB 0.310
VBP _ (10F8/20)) _4 5dB 0.413
VR = 1884 648 0.528
7dB 0.658
8dB 0.802
9d8 0.965
or, VBP/VR Boost
0.1 1.499 dB
0.2 2.777 dB
03 3.891dB
VBP 0.4 4.879 dB
boost in dB = 20log [1.884(-;/—':*—-)+1] 05 5.765 dB
0.6 6.569 dB
0.7 7.305 dB
0.8 7.984 dB
09 8.613dB
1.0 9.200 dB
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PIN DIAGRAM
(Top View)
Ne 1 16 [] N/C
VO_NORM- [} 2 15 [] N/C 3 '
VO_NORM-+ [} 3 14 [] PWRON
vcCc [ 4 13[] VR
VIN-[] 5 12 [] RX -
VIN+ [ 6 11 [J IFO
vBP[17 10 [] IFC
LOWZ/FBST [} 8 a [1 GND
(8023) (8021)
32F8021/8023
16-pin DIP, SON, SOL
ORDERING INFORMATION
PART DESCRIPTION ORDERING NUMBER PACKAGE MARK
SSI 32F8021 Low-Power Programmable Electronic Filter
16-Lead SON {150 mil) 32F8021-CN 32F8021
16-Lead SOL (300 mil) 32F8021-CL 32F8021
16-Lead PDIP 32F8021-CP 32F8021-CP
SS| 32F8023 Low-Power Programmable Electronic Filter
16-Lead SON (150 mil) 32F8023-CN 32F8023
16-Lead SOL (300 mil) 32F8023-CL 32F8023
16-Lead PDIP 32F8023-CP 32F8023-CP

Preliminary Data: Indicates a product not completsly released to production. The specifications are based on preliminary evaluations and
are not guaranteed. Small quantities are available, and Silicon Systems should be consulted for current information.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. Nolicense is granted under any patents, patent rights or rademarks of Silicon Systems. Silicon Systems
resarves the right ta make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data
sheet is current before placing orders.
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