Lattice

Semiconductor
Corporation

LatticeECP3 sysDSP ) ik A {5 5 4 B T
RE

Rl 8 AR AR A R

200942 H

Lattice Semiconductor
5555 Northeast Moore Ct.
Hillsboro, Oregon 97124 USA
Telephone: (503) 268-8000

www.latticesemi.com

Embedded Signal Processing Capabilities of the LatticeECP3 sysDSP Block

A Lattice Semiconductor White Paper



515

DLy al e RE s AN N 0TI 7, AR R ] R e TR IE AR BN 8 A s
o IXLEH N AWHES) TFPGA) T ZEMzed, FEMMAMES I HEEEZS
HIDh e T REEME . IRA B AE AL B ( DSP ) HUEW 3 2 i s
fEe T2 A i ik, 1K S8 Ab P S SR RORE AT & I RES 32
PRIV AR, A EROMOREIR . B WifE3GMAG I LA A H )
H, BRI FZ R G Zenisn (RRH )~ 2520 [7] I b 2 22 Fipfp 30384 i A i e
DASZRE B v (R sh Bl A qmideoR, L RENs ORfr i (MR e LE

N T RPIR B I TSR, S R AR A A e SR AL G, A R K
AL iP5 SERDESIfig[f]LatticeECP3 FPGAR 4 Fh it P AEIDSPINfE . 1%
WIFIRJEP A FISLHLFFT [iFFT 5 S AL BN, Aslice &b MR Jc/FEH:DSP
sliceDifig. BN omr g EM K T 51 ANiE H fLatticeECP3 & 41 .

1 5% ¥ DSP I fE

LatticeECP2M & 41| O Shh gk N 17 2G/3G il (540, it A e 5% 0 AT
Ty 5, B HES) T LatticeECP3 DSPA B 45 4 7 T it etk . JLAN 6
BN ORSR T Y. HAEREENE, 5 HETLatticeECP2 /M DSPLREF A

AR YE. RESRS B HIDSPRIThRE, T TN DSPRIERIGTERE. H 7

T LU BB AN ThRE, DLREM R 255 BN, LatticeECP3 &R 4]
JE AR P R P AR T R

K 1)& 7= T LatticeECP2 / MAllLattice ECP3 DSPAR L 7 7] 3= B It 22 F I I R

|
IE‘\ o

2 Embedded Signal Processing Capabilities of the LatticeECP3 sysDSP Block

A Lattice Semiconductor White Paper



Block O Block 1 ECP2/M:

1. No Dual Slice or Cascade capabilities
18 18,
_’/_I . I . 2. Need external FPGA resources to create adder tree
18 18 3. Accumulator excludes other multiplier—need add’l
ssihwn 1 P
. DSP
A A ECP3:
1. Has Dual Slice and Cascade capabilities

1 3 2. Internal resources to create adder tree
3. Internal accumulate or cascade to next slice
for wider tree

s

Cascade IN/JOUT for wider
adder tree inputs -
o external routing

[
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ndependent ternary add
stage — saves multiplier.
Two multiplies AND add in
one clock cycle

Single sysDSP block
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¢ Enhanced 34 Generation sysDSP
Architecture
— Fully cascadable blocks
— Backwards compatible with ECP2M
sysDSP block

— Dual-slice architecture
» higher performance, finer controf
» Independent ALY operation

Slice 0 Slice 1

¢ Programmable Multipliers

— Two 18x18, four 9x9, one 36x36 for
double precision / floating point

— 36x36 across two adjacent slices
— 18x36 MAC & 18x18 MMAC modes

& 54-bit Cascadable ALU
— Rounding & truncation

500MHz Performance

B2 Xislice 45

HAREEA slicel i 250 211, WS INIY)RE & RE 5 H: DSP sliceif L A4 M A
LY. Bislice M fiz — BRI T S S (IR RNz &, o
535 F MsliceOfkit Bslicel , A AR Wi EPrk, Prifir)—Pr#iee
DSPHIH N 58 B AN 75 BAE AN RS . WHR AT BS54, slice n] DARC & B A7
HIEE, A slice A AT g N FEr A5 5 o

2% Bk T AE

TR 2 T B R FIRYE B 28 BFFT/E 5 AL B (PR, 200k 2 B 5 (1) 47 5 A 3 1)
Ao N TENX T2, UWILKDSPH R IE . WilHe— MBS

B B AR AR IDSPRES L N, LatticeECP3fi# bk T itk fefs S b FE T fig
M. B3NS IERADSPEL N 2 nds ikl / O kM Ihfem s Kl .

4 Embedded Signal Processing Capabilities of the LatticeECP3 sysDSP Block

A Lattice Semiconductor White Paper



MUPO[17:0]
MUPO[35:18]
MUP1[17:0]
MUP1[35:18]
MUP2[17:0]
MUP2(35:18]
[17:0]
MUP3(35:18]

&
e
e A I
ol el (el [ (RN (Rl (E2d| (B2
= =% = = & RIS 3
___________ < o < o < o < o S
e s | 18] (&) 8] 2] (8] [5]]5] |3 s ~
¢ CIN[53:0] (hardwired \ 3 COUT[53:0] (hardwired ‘)
', _cascade from left DSP) _.. ._cascade to right DSP) _.*
. =——w—simt=>{ Accumulator/ALU (54) J=b{ Accumulator/ALU (54) feefetemee=y " .- #
[Pro@s) | [Price) | [ Prewes) | [Prape |
[
123
(]
£
| Mult18-0 | IMuIt18-1 | | Mult18-0 | |Mu|ne-1 | 5
2
o
SLICE 0 SLICE 1
18 18
—Tglln Reg A 0Ffin Reg A 1H{Z5]]n Reg A 2}+fr Reg A 3*

——*’Iln Reg B OHIn Reg B 1}—-|In Reg B ZI-'(n Reg B 3-}—»‘—

+

& 3 DSP¥) 2% Bk

A B SO R AT P AR Y 5 (P DSPASTER,  {ELatticeECP3#3 1 R 41 N 58 B T 4%
W, BEANHR I BN Es RS BIHADSP R g . WiEERE T, XA HIER
A FPGARIAT 2 %I, Mol T AR aE iR T tE g Bbah, ATEE
NI LR Z AT Ao K285 DLIDSP Y ARk U, RIBCEAER A M, WLEFIR)E
P28 N PR TR AR o BRI ThRE, BEAT IV 3 n, T2
2 [P R A 2 TR IR S R K 26 75 A7 4 LA A2 PR R 223K . b LatticeECP2 IMAH LLAR,
LatticeECP3 FPGAM S R IE I ML A DR EF T S R kg . IAEA T K Th
e, WTLUAE R IR DU, TSCLE AR 28 1 B S (R IV 28 AN 75 BEAT ] SN 1)
FPGAZ ., Hy e Fp i Ih e i FHIDSPIZ H R A DU N AR
i~ LA 3647 x 3647 Heikas

LatticeECP3 DSPHIER & 73 ZBR K 4F s 2 A1 R A slice P78 S0 a8 1) 4 A dmis i 17
—ANREMZ R 2R AR X 2L TREORZ AR PoTHLER  = ok

o ME2HATLLES] , Kookl 2B a2 g . Ea e 210

s RRASETI 2 R A K T B AL B MMAC = 2 UGRRRT RN, BExE F—
ANMACHAE, XM I EE AL 2E SV slice RNAs AR 2 BT, VE 0 InEoR ]

2N

LatticeECP3[1 % — /N itk 2 H B n#e , Lattice ECP3H —N54hr Hidie 7 Zhn e,
ffi—A slice WA I IAIMMACE R AL EE B 13380 T —14%, LA IRAEREAN JE HA <2

5 Embedded Signal Processing Capabilities of the LatticeECP3 sysDSP Block

A Lattice Semiconductor White Paper



FEpiAN18107x 1807 Elngs. BIngsC4MimE 56 =0k, B2 ke s
528 N IE S AN S5 5 1 s TR, DU TN FNRS A A

WETpTig, % =fLLatticeECP3 DSPX|LatticeECP2DSP & 5¢ 4 1] N e 4% 1K), {H2
PETH TR . 2 A B EISE S EEHATHY, RN s inais ol 7 e BAE
i, DA OB RORE T & S2 B T A A IDSPEE 4 o

= PR R =
TR LRSS T LatticeECP2 / MAllLattice ECP3 DSPH 2 [a] [#) 3= BiAH [7] [t fi g 2=

FITIE. A7 T HifiLatticeECP3LIfig, W ALHF st LG HEIIE S A B IhfE, M
M AL T SERER R GEPERE A K

DSP Modes ECP3 ECP2 Implication
MULT Yes Yes
MAC Yes Yes
MULTADDSUB (MultAdd2) Yes Yes
MULTADDSUBSUM (MultAddd4) Yes Yes

+ Re-uses logic to double accumulator performance
Yes No + Single slice support for multiple MACs

+ Key for filtering and other applications where running
sums must be maintained

* Long (wide) addends can be summed w/o using generic
FPGA resources... up to 30% increase in performance

Yes No » Allows accumulator to be at the end of the adder
without a performance penalty

* Improves performance of barrel shifting/frounding

+ Two extra bits permit quadrupling of math functions
(One extra bit for each doubling of data value).

* Increased performance by using same slice for extra
math operations.

Yes No

+ Separates clock and control signals, providing more
granular control per slice.

Yes No * Improved performance/clock speed.

+ Cascading implemented across slices, no external
routing resources needed.

[ - New modes for ECP3
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