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Features Description

® This Circuit is Processed in Accordance to Mil-Std-  The HSP43881/883 Is a vldeo speed Dlgltal Filter (DF)
883C and is Fully Conformant Under the Provisions  designed to efficlently Implement vector operations such as

of Paragraph 1.2.1. FIR digital filters. It is comprised ~of eight -filter cells
¢ 0 to 25.6MHz Sample Rate cascaded Internally and a shift and add output stage, altina
« Eight Filter Cells single integrated circuit. Each filter cell contains a 8x8 bit.

multiplier, three decimation ‘registers _and a - 26-blt

* 8-Bit Coefficlents and Signal Data accumulator. The output stage contains an additional 26-bit

® Low Power CMOS Operation accumulator which can add the contents of-any filter cell
*» Iccsa 500pA Maximum accumulator to the output stage accumq_latot shifted right - |
> Iccop 160pA Maximum @ 20MHz by 8 bits. The HSP43881/883 has a maximum sample rate

of 25.6MHz. The effective multiply accumulate (mac) rate is

¢ 26-Bit Accumulator Per Stage 204MHz. The HSP43881/883 DF -can be configured to.

* Filter Lengths Up to 1032 Taps process expanded coefficient and word sizes, Multiple DFs
* Shift and Add Output Stage for Combining Filter can be cascaded for larger filter lengths without degrading
Outputs the sample rate or a single DF can-process larger filter
. . ’ lengths at less than 25.6MHz - with muitiple passes, The

* E;(ﬁ;:\hdable Coefficient Size, Data Size and Filter architecture permits processing. filter lengths of over- 1000

taps with the guarantee of no.overflows. In practice, most

* Decimation by 2, 3 or 4 filter coefficients are less than 1.0, making even larger filter

1-DFILTERS E ‘

Applicati lengths possible. The DF provides for 8-bit unsigned or .
pplications two's complement arithmetic, independently selectable for

© 1-D and 2-D FIR Fiiters coefficients and signal data.. .

« Radar/Sonar Each DF filter cell contains three resampllng or decimation

* Digital Video and Audio registers which permit output sample rate reduction at rates

] of 1/2, 1/3 or 1/4 the input sample rate. These registers also
¢ Adaptive Filters provide the capability to perform 2-D operations such as
¢ Echo Cancellation matrix muitiplication and: NxN spatial correlauons/convolu- -
e Correlation/Convolution tions for image processing applications.

* Complex Multiply-Add

» Butterfly Computation

* Matrix Multiplication

e Sample Rate Converters
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Specifications HSP43881/883

Absolute Maximum Ratings.

SupplyVoltage . ....co ittt ittt .. +8.0V
Input, Output Voltage Applled ........ .. GND-0.5VtoVgg+0.5V
Storage Temperature Range ....... -859C to +1500C
Junction Temperature ............. ... +1750°C
Lead Temperature (Soldering, Ten Seconds) ... +300°C
ESD Classification .......ovveveniinen PN Class 1

CAUTION: Stresses above those listed in “Absolute Maximum Ralings” may cause permanent damaga fo the device, Thisis a stress only raung and operahon

Reliability Information
Thermal Resistance

Ceramic PGAPackage ...vceennenn.

T-49 12—09

Oja -

Maximum Package Power Disslpation at +1250C

Ceramic PGAPackage ...ovorivciisinriastssaaines .44Watt
.................7......‘.,_..........1776276ates

Gate Count .

of the device at these or any other conditions abova those indicated in the operational sections of this spec:hcahon is-not Imphed

ejc

34.6600/W 7.789C/W-

Operating Conditions
Operating VoltageRange . ..........ccoevvnvnnns +4.5V to +5.5V
Operating Temperature Range -550C to +1250C

TABLE 1. HSP43881/883 D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS

Devices Guaranteed and 100% Tested

LIMITS: i
GROUP A - sl
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX UNITS
Logical One Input ViH  |Veg=55V 1,2,3 |-550C<TaA<+1250G| 23 [ - | . v
Voltage E
Logical Zero Input ViL Vco=4.5V 1,23 -550C < Tp < +125°C = 08 .V
Voltage )
Output HIGH Voltage VoH |lon =-400pA 1,2,3 -550C S TA<+1250GC | 2.8 - v
Vge = 4.5V (Note 1) . )
Output LOW Voltage VoL loL = +2.0mA 1,23 ~550C < TA < +1250C - 04 v,
Voo = 4.5V (Note 1) ;
Input Leakage Current Iy VIN=Vcgo or GND 1,23 -550C <TA<+1250G| -10 |- +10 PA
Voo =5.8V . o -t :
Output Leakage o VouT =Vgg or GND 1,2,3 -550C < TA< +1250G | -=10- +10~ pA
Current Ve =55V - . )
Clock Input High ViHc  |Vec=55V 1,2,3 -550C < Ta < +1259G |[Voe-08[ - v
Clock Input Low Vile  |Veg=48v 1,2,3 -6680C<To<+1260C| - | o8 | Vv
Standby Power Supply | lccsa | ViN = Veg or GND 1,2,3 |-650Cc<TpA<+12850c| - 500 | pA
Current Vog=55V,
Outputs Open )
Operating Power iccop |f=20.0MHz 1,2,3 -550C < Ta < +1250C - 160.0 mA
Supply Current Ve = 5.5V (Note 2) )
Functional Test FT (Note 3) 7.8 -550C < Ta < +125°C - -

NOTES:
1. Interchanging of force and sensa conditions Is permitled.

2. Operating Supply Current Is proportional to fraquency, lypical rating is-
8.0mA/MHz.

3. Tested as follows: f = 1MHz, Vjy = 2.8,

VoL £ 1.8V, VIHg = Vgg -04V, and Vi g =04V,

Vi = 04, VOH 3 15V,

4OE D WM 4302271 0032810 2 -HAS
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Specifications HSP43881/883 * - - »,T.i-,49_12;709 ,

TABLE 2. HSP43881/883 A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS ’ o
Device Guaranteed and 100% Tested ) '

NOTE: 1. Loading is as specifiad in the tast load circuit with Cy, = 40pF. - A L -

7%}
<

I -
- —= - x

=20 {20M 25 (25.6 .
GROUPA | 20(20MHz) |25 (25.6MH2)| -
PARAMETER SYMBOL | CONDITIONS | SUBGROUPS | TEMPERATURE MIN | MAX-| MIN. | MAX JuniTs =
S - 0 ~
Clock Pariod Tep  |Noted 910,11 [-550C<Ta<+1250C| s0 | - 3 | - | ns n
Clock Low ToL  |Noted 9,10,11 |-550C <Tp <+1250G | 20 =1 | - ne . g
Clock High TcH |Notet 9,10,11  |-550C<Ta<+1250c}) 20 | " | 16 - ns &
Input Setup Tis | MNotat 9,10.11  |-550C<Ta<+1250C| 20 | - 17 | -] ns rl_f_'
Input Hold TIH Note 1 9,10, 11 -550C<TA<+1269C| 0 - 0. |- ns m
CLK to Coefflcient Topc | Note1 910,11 [-550C<Ta<+1250C| ~ [ 24 |- [ 20 | ne™ =3
Output Delay ) o m
Output Enable Delay Toep |Note1 9,10, 11 -550C < T <+1250C - 20 -. |15 ns -
CLK 1o SUM Tops |Noted 9,10,11  |-550C<Ta<+1250C ]| - 31 - 25 | ns’ - .
Qutput Delay : i B :

=Y
L
(]
=

TABLE 3. HSP43881/883 A.C. ELECTRICAL PERFORMANCE CHARACTEBISTICS : -

=20 ' =25

PARAMETER SYMBOL | CONDITIONS  |NOTES | TEMPERATURE | MIN | MAX | MIN | MAxX |uliTs|
Input Capacitance CN | Voc=Open,t=1MHz | 1 TA=+250C - 15§ - 1s | pF
All measurements o .
are referenced to — E B =
Output Capacitance COUT | device GND. 1 TA=+250C - .15 -1 15 pF
OutputDisable Delay | Topp 1.2 |-550C<Ta<+1250c| - | 20 | - [ 45 | ne
Output Rise Time ToR 12 |-85CsTaxtizsoc| - [ 7} - F e [ s |
Output Fall Time ToF 1,2 |-850C<Tp<+1250c | - 7 | -] 6 | ne
NOTES: .

1. The parameters listed in Table 3 are controlled via design or proceas T
parameters and are not directly tested. These paramateis are character- co i
ized upon initial design and after major process and/or design changes.

HARRIS SEMICOND SECTOR

2. Loading is as specified in the test load circuit, Ci = 40pF.
TABLE 4. APPLICABLE SUBGROUPS .
CONFORMANCE GROUPS METHOD SUBGROUPS’
Initial Test 100%/5004 -
Interim Test 100%/5004 -
PDA 100% 1 H
Final Test 100% 2,3,8A,88,10,11
Group A - 1,2,3,7,8A,88,9,10,11 -
GroupsC&D Samples/5005 1,7,9
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HSP43881/883 ' T449—]72'-09 -

Burn-In Circuit : : ' S
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QFP PIN BURN-IN QFP PIN BURN-IN { QFP PIN BURN-IN | QFP PIN _BURN-IN kL:l
LEAD | NAME SIGNAL |LEAD| NAME SIGNAL | LEAD| NAME SIGNAL | LEAD NAME SIGNAL | . %)
SuM23 |vge/2 22 SUME | Vgor2 43 Voo Ve 64 Voo [Voo - &
2 sum22  [vger2 23 |vsg GND 44 | TGOl F9 65 - | COUTS |Vgg/2 =z
3 Voo Voo 24  |SUMs |vgo/2 45 |GENB [Fi0 66- | coutd |veo/2 B 8
4 suM21  |vge/2 25 [suM4 |vger2 46 Jowmo - |ro  |ez . [couts |voose o
5 SUM20 |vgg/2 26 | Voo vee a7 |oiN1 F1 68. |coutz2 |vae/2 ) E
8 SUM19  |vpeor2 27 |sums |veeor2 48 |ome2 F2 69 |vss ~ |anD - S
7 SUM18  |veer2 28 | suM2 |vpe2 49 | DIN3 F3 |70 jcourt |vgor2 %)
8 Vss GND 29 |sumM1  |veo2 50 | DIN4 F4 717 | couto -|Vgor2 : E‘
9 SUM17 |Vgo/2 30 |SuMo |vgc/2 51 DINS F5 72 | SHADD -{F9 e
10 |suMmie [voor2 31 Vss GND 52 | DING F6 73 |clK - |Fo ;
1 VCC Voo 32 |SENBL |F10 53 | DIN7 F8 74 |ADDR2 |F2- T
12 |sumis [vgor2 33 | CINO FO 54 |vcs F7 J7s. |pcMmo JF5 ¢
13 |sumid |vger2 34 | ciNg F1 55 |DIENB [F10 76 |Vvss GND
14 [SUMI3 |vger2 35  |vgg vaa 56 |RESET |Fi11 -~ _.}77 - | ADDR1 |Ft .
15 |suM12 |voer2 368 | CIN2 F2 57 | ERASE |F10 ‘78~ |ADDRO [FO - | -
16 vgsg GND 37 CIN3 F3 58 Voo Vec  }79 - Ivee  [Veco
17 SuM11 Vee/2 38 CINg F4 59 COENB | F10 .80 SENBH “{F10
18 |sumio [vger2 39 |[cins F5 60 |TcCO |vgor2 |[st SuM25 | Vge/2
19 SUM9 veoe/2 40 vss GND 61 Vss GND 82 DCM1 Fg- .-
20 |sums |vgorz 41 CING F6 62 | cout? |veo/2 83 . | sum24 - |vgor2
21 SUM7  [vgc/2 42 |cIN7 F7 63 |cCouTe |vgo/2 84 [vss .. |GND. .
NOTES: 1. Vg/2 (2.7V £10%) used for outputs only. 4. 0.1uF (min) capacitor between Vg and GND per position.. L
2. 47K0) (£20%) resistor connectad to all pina except 5. FO = 100KHz +10%, F1 = FQ/2,F2=F1/2..... F11 = F10/2 .
Ve and GND. 40% - 60% Duly Cycle. ]
3. Vo = 5.5 +0.5V. 6. Input vaitage timils: Vy_ = 0.8V max, Viy = 4.6V £10%
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HSP438871/883
, T—49~12—09
Burn-In Circuit HSP43881/883 PIN GRID ARRAY (PGA)
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Vgg COUTO SHADD PINS UP suMo VGG VSS - e
] O O O O O
coum VSS couv2 CIK1 CINO SENBL
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COuUT3 COUT4 CINZ2 Voo
O O O o O O O 0
cours cours AHNGJ DIENB  DINS DIN4 CiNS CiNd
°]O O O O O OO O O 0 O
Yoc COUTT TCCO ERASE TC8 DINT DIN2 CIENS CINT CING  CIN4
O ©O O O O O O O 0O O
Vgs COENB Voo RESET DINT DING DIN3 DIND TCCI Vgq Vas |-
PGA PIN BURN-IN |PGaA PIN BURN-IN |PGa PIN BURN-IN IPGA PIN -~ | BURN-IN
PIN NAME SIGNAL |PIN NAME SIGNAL |PIN NAME SIGNAL |PIN.| =~ NAME . | SIGNAL
A1l |[vgg GND c1 |couts Voo/2  |F10 |vgg e Voo, -
A2 |COENB Fi0 c2 |ocoute  |vgor2 |Fit [vgg . GND' ks - [suMie Voe/2
A3 |veo Voo C3 |ALIGN NG G1 |ADR2 F2 Ike-]Jvss . |GND
A4 [RESET F11 cs |DIENB F10 G2 |DCMo F§ . IK7 |sumis: - [vgore
A5 |DINT7 F8 ce [pins F5 G3 |CLK Fo K8 [suMiz .~ [vgos2
A8 | DING F6 c7 |oing F4 G9 |sum1 Voo/2 {Kk9 |sumio. - |vgee
A7 | DIN3 F3 C10 | CIN5 F5 G10 | sums Veer2 - {kto jsums . |vgore
A8 |DING FO G11 | CINg F3 G11 [ sum2 Voor2 - |Ki1 fsums’ Voo/2.
A9 |CINg/TcCt  |F8 D1 |coura voe2  |H1 [Apm1 F1 ~Jur Joomt Fé6
A10 |veg Voo D2 |CouT4 veerz  |H2 [ApRo FO L2 |sumes - Jvgor2
A11 |vgg GND D10 {CIN2 F2 H10 | sums |veore  |is [sumez T fvgea
B1 [Vog Vog D11 |Vgo Voo H11 [ suMa Voo/e. - |4 [sumat fvgere
B2 |couT? vee/2  |E1 [court Vee/2  |U1 |veg veg. - |5 |sumis T Jvgoe
B3 |couts/Tcco{vge/2 |2 |vss GND J2_|sumas  |vge/2 - |ke [sumia. - fvgere
84 |ERASE F10 E3 |courz vee/2  |us |sumao Voor2 - w7 fves - lveo
85 |pwme/rcs  |F7 E9 |ciNi F1 J8 |sumi7 Voor2 - fis fsumia - fvge2
86 |DIN1 F1 E10 | CINO FoO J7  |sumis Vo2 - JLe- |ves GND -
B7 |DIN2 F2 E11 [SENBL F10 J10 | sumy vea/2 - L10 [SUM11: Veo/2 .
B8 |CIENB F10 F1 |Vss GND J11 |vgg GND. . “JLi1 [sums. Veo/2 -
B9 |CIN7 F7 F2 |couto voo/2  |k1 |SENBH F10 - '
B10 | CING F6 F3 |sHADD F9 K2 |sum24 - |vgor2
B11 | CIN4 F4 Fo [sumo vee/2  |ks |vsg GND
NOTES: - .
1. Vgo/2 (2.7V £ 10%) used for outputs only. 4. 0.1uF (min) capacitor between Vo and GND per device.
2. 47K} (£20%) resistor connected to all pins except Vgg and GND. 5. FO = 100kHz £ 10%, F1 = F0/2,F2 = Hm.fHQHWLW%%W
3. VGG = 5.5V £ 0.5V, Duty Gycle. L -
6. Input voltage Limits: V)= 0.8V Max, V| = 4.6V +10%
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HSP43881/883

HARRIS SEMICOND SECTOR

Die Characteristics

DIE DIMENSIONS:
328 x 283 x 19 £1 mils
METALLIZATION:
Type: Si-Al or Si-Al-Cu
Thickness: 8
GLASSIVATION:
Type: Nitrox
Thickness: 10kA

Maetallization Mask Layout
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4OE P N HBUEE?]J UUBEBL'-I T -HAS

DIE ATTACH: R
Material: Si-Au Eutectic Alloy (PGA)
Silver Glass (QFP)

WORST CASE CURRENT DENSITY 12x

HSP43881/883
e 28 g g E gpre
S ,

cine
CINg
Vee
cinz
CINg
CiNa
ems
SELECT
a1
Vss
CING:
CINT

1% i e

T—-49 12-09

1 05A/cm2
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HSP43881/883 T-49-12-09

Packagin gT 85 PIN CERAMIC PIN GRID ARRAY (PGA)
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*LEAD MATERIAL: Type B INTERNAL LEAD WIRE: _ -

LEAD FINISH: Type C Material: Aluminum .

PACKAGE MATERIAL: Ceramic, 90% Alumina Diameter: 1.26 Mil .

PACKAGE SEAL: Bonding Method: Ultrasonic L
Material: Gold/Tin . COMPLIANT OUTLINE: 38510 P-AC
Temperature: 3200C + 100C : ’ )
Method: Furnace Seal .

84 PIN QUAD FLATPACK (QFP)
o8 ,
1,13 320 SIS o
1.167 360 HAX: ™
BSC spigageps =
_ﬁ——‘ 40!2 ) S ————
_r HIN e
!
————h e
s i ———— e 1,167
L = ) 1
I TGO TR GLEEGRL G —
Wy e
(Iﬂ"[ﬂ_ﬂ' LLam
A A - ’
HOTE; NIt —
& INCREASE NAXIMUM L1NAT BY .003° WHEN SOLDER
OIP QR TIN PLATE LEAD FINISH APPLIES. R

LEAD MATERIAL: Type B INTERNAL LEAD WIRE: -

LEAD FINISH: Type C Material: Alumihum-

PACKAGE MATERIAL: Ceramic, 90% Alumina Diameter; 1.25 Mil o

PACKAGE SEAL: Bonding Method: Ultrasonic Wedge
Material: Gold/Tin COMPLIANT OUTLINE: 38510 C-G6
Temperature: 3200C + 100C : o
Method: Furnace Braze

NOTE: All Dimensions are ::;"x . Dimansions are in inches. 1 Mi-M-38510 Compliant Materialg, Flnlshéé, and Dirr’\;enél;an's.
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