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8k/512 x 2/32 + 0/4 Parity bits (RAMBI16_
S$2_836) Bxiovaer B cebs ma6I0H ONUCAHUSA
aneMenTa 2-noprosoro O3Y, xoudurypupye-
MOro Ha 6ase MORYJIsL OJIOTHOM HAMSITU KPH-
CTaJUIOB IIPOTPaMMUPYEMOM JIOTUKH CEMENCTBA
Spartan-3, B KOTOpOM I€PBBII MOPT UMeEET
opranusanuio 8192 ciosa x 2 paspsana, a BTO-
poit — 512 cnoB x 32 paspsga. OCHOBOH 3TOH
KOHCTPYKIIMH SBJISETCS ONEPATOpP CO3JAaHUS
9K3eMIUIApa OUOIMOTEIHOTO JJIEMEHTA Olle-
patuBHo# namatu RAMBI16_S2_$36, BTopoit
IOPT KOTOPOTO HOJ/IeP>KUBAET BO3MOKHOCTD
BBIIIOJTHCHU A onepauuﬁ C IPUMEHEHUEM KOH-
TPpOJIsL 9€THOCTH.

-- RAMB16_S2_836: In order to incorporate this function into the design,
-- VHDL : the following instance declaration needs to be placed

-~ instance : in the architecture body of the design code. The

-- declaration : (RAMB16_S2_S36_inst) and/or the port declarations

-- code : after the “=>” assignment maybe changed to properly

-~ : reference and connect this function to the design.

--: Allinputs and outputs must be connected.

-~ Library : In addition to adding the instance declaration, a use

-~ declaration : statement for the UNISIM.vcomponents library needs to be
-~ for : added before the entity declaration. This library

-~ Xilinx : contains the component declarations for all Xilinx

-~ primitives : primitives and points to the models that will be used

--: for simulation.

-- Copy the following two statements and paste them before the

-- Entity declaration, unless they already exist.

Library UNISIM;

use UNISIM.vcomponents.all;

== Eeemd Cut code below this line and paste into the architecture
body---->

-- RAMB16_S2_S36: 8k/512 x 2/32 + 0/4 Parity bits Dual-Port RAM
-~ Spartan-3
-- Xilinx HDL Language Template, version 11.4
RAMB16_52_S36_inst : RAMB16_S2_S36
generic map (
INIT_A => X“07, -- Value of output RAM registers on Port A
at startup
INIT_B => X“000000000”, -- Value of output RAM registers
on Port B at startup
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Pa3zpa6orka VHDL-onucaHui
LU POBbIX YCTPOMUCTB,
npoeKkTUupyembix Ha ocHose [1JINC

dupmbi Xilinx, ¢ UICNO/Ib30BaHHUEM
wabnoHos CAIP ISE Design Suite

B oguMHHaAUaTOMN YacTH cTaTbM 3aBepliaercs usyuyeHue wadnorHos VHDL-onuca-
Huii 2-nopToBbix O3Y, peanusyeMbix Ha OCHOBe pecypcoB 6nouHoi namat Block
RAM kpuctannoB nporpaMmmMmupyeMom JIOrMku cemencrea Spartan-3 [1, 19, 20].
PaccmoTtpeHbl Takyke 06pasLibl ONMCAHUS Pa3/IMuHbIX BAPHAHTOB KOH(UIrypHpo-
BaHUsA Moayns 6nouHoi namatu MJIUC ykasaHHOro ceMeicTBa B BUAE 31eMeHTa
1-noprosoro O3Y. 3pechb xxe npuBeaeHa nogpobHas nHgopmauus o wabnoHax
ONMUCaHUI 3/IeMEHTOB pacnpefe/ieHHO| onepaTUBHON NaMATH.

SRVAL_A =>X“0”, -- Port A output value upon SSR assertion
SRVAL_B => X“000000000”, -- Port B output value upon SSR
assertion
WRITE_MODE_A => “WRITE_FIRST”, -- WRITE_FIRST,
READ_FIRST or NO_CHANGE
WRITE_MODE_B => “WRITE_FIRST”, -- WRITE_FIRST,
READ_FIRST or NO_CHANGE
SIM_COLLISION_CHECK => “ALL”, -- “NONE”,
“WARNING”, “GENERATE_X_ONLY”, “ALL”
-- The following INIT_xx declarations specify the initial contents
of the RAM
-- Port A Address 0 to 2047, Port B Address 0 to 127
INIT_00 => X“0000000000000000000000000000000000000000000”,
INIT_01 => X“0000000000000000000000000000000000000000000”,
INIT_02 => X“0000000000000000000000000000000000000000000”,

INIT_OE => X“0000000000000000000000000000000000000000000”,
INIT_OF => X“0000000000000000000000000000000000000000000”,
-- Port A Address 2048 to 4095, Port B Address 128 to 255
INIT_10 => X“0000000000000000000000000000000000000000000”,
INIT_11 => X“0000000000000000000000000000000000000000000”,
INIT_12 => X“0000000000000000000000000000000000000000000”,

INIT_1E => X“0000000000000000000000000000000000000000000”,
INIT_1F => X“0000000000000000000000000000000000000000000”,
-- Port A Address 4096 to 6143, Port B Address 256 to 383
INIT_20 => X“0000000000000000000000000000000000000000000”,
INIT_21 => X“0000000000000000000000000000000000000000000”,
INIT_22 => X“0000000000000000000000000000000000000000000”,

INIT_2E => X“0000000000000000000000000000000000000000000”,
INIT_2F => X“0000000000000000000000000000000000000000000”,
-- Port A Address 6144 to 8191, Port B Address 384 to 511
INIT_30 => X“0000000000000000000000000000000000000000000”,
INIT_31 => X“0000000000000000000000000000000000000000000”,
INIT_32 => X“0000000000000000000000000000000000000000000”,

INIT_3E => X“0000000000000000000000000000000000000000000”,
INIT_3F => X*“0000000000000000000000000000000000000000000”,
-- The next set of INITP_xx are for the parity bits
-- Port B Address 0 to 127
INITP_00 => X“000000000000000000000000000000000000000000”,
INITP_01 => X“000000000000000000000000000000000000000000”,
-- Port B Address 128 to 255
INITP_02 => X“000000000000000000000000000000000000000000”,
INITP_03 => X“000000000000000000000000000000000000000000”,
-- Port B Address 256 to 383
INITP_04 => X“000000000000000000000000000000000000000000”,
INITP_05 => X“000000000000000000000000000000000000000000”,
-- Port B Address 384 to 511
INITP_06 => X“000000000000000000000000000000000000000000”,
INITP_07 => X“000000000000000000000000000000000000000000”)
port map (
DOA =>DOA, -- Port A 2-bit Data Output
DOB => DOB, -- Port B 32-bit Data Output
DOPB => DOPB, -- Port B 4-bit Parity Output

ADDRA => ADDRA, -- Port A 13-bit Address Input
ADDRB => ADDRB, -- Port B 9-bit Address Input
CLKA => CLKA, -- Port A Clock

CLKB => CLKB, -- Port B Clock

DIA => DIA, -- Port A 2-bit Data Input

DIB => DIB, -- Port B 32-bit Data Input

DIPB => DIPB, -- Port B 4-bit parity Input

ENA => ENA, -- Port A RAM Enable Input

ENB => ENB, -- Port B RAM Enable Input

SSRA => SSRA, -- Port A Synchronous Set/Reset Input
SSRB => SSRB, -- Port B Synchronous Set/Reset Input
WEA =>WEA, -- Port A Write Enable Input

WEB => WEB -- Port B Write Enable Input

-- End of RAMB16_S2_S36_inst instantiation

[Tocne BKIIOUEHNUS MPECTABIEHHON KOH-
CTPYKIIUY B COCTAB OIIMCAHIS Pa3pabaThIBaeMo-
IO YCTPOMCTBA CIeAyeT yKa3aTh UACHTH(DUKATO-
PBI Iiemel, MOAKII0YaeMbIX K HHTepheiCHbBIM
nopTaM GopMUpPYeMOro dK3eMILIsIpa 66110~
TeyHOro npumutusa RAMBI16_S2_S$36. B atom
1a6JIOHE UCIOJIb3YIOTCA Te JKe ITapaMeTphl Ha-
CTPOMKHU U CHCTeMa yCJIOBHBIX 0003HaTeHHI
uHTep(deiCHBIX IOPTOB, YTO U B IIabI0HAX
16k x 1 (RAMB16_S1_S1) u 1k x 16 + 2 Parity
bits (RAMBI16_S18_S18), urdopmarius 0 K0To-
PpbIX ObLIa MPUBEIEHA B IEBSITON YaCTH CTAThU
(KuT. 2010. Ne 10). ITpu 9TOM HY>KHO 0OPAaTUTH
BHHMAHHE HA TO, YTO OCHOBHBIC IIINHBI TaHHBIX
BTOPOTO MOPTa HPOPMUPYEMOTO JIEMEHTa OIIe-
PaTUBHON NAMATHU ABJIAIOTCA 32-pa3pAgHbIMUY,
a MOIIOJTHUTE/IbHBIC IINHBI TAHHBIX — 4-p33-
psanasiMu. [lluHa agpeca BTOporo nopra cozuep-
JKUT IE€BATH IBOUYHBIX Pa3psAOB.

Ha puc. 100 moka3aH yCIOBHBII rpadUIecKiit
00pa3 3j1eMeHTa 2-I0OPTOBOH ONEePaATUBHOMN
IaMATU C OpTaHM3anuel nopTos 8192 ciosa x
2 pa3psapa u 512 cios x 32 paspsna, U1 co3na-
HUSI OITHCAHUS KOTOPOTO HCIONIB3YeTCsI IA0I0H
8k/512 x 2/32 + 0/4 Parity bits (RAMB16_S2_
$36).
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WEA

ENA
SSRA
CLKA

ADDRA(12:0) DOA(1:0)

DIA(1:0)

L

WEB

ENB
SSRB
DOPB(3:0)
CLKB
ADDRB(11:0)
DOB(3:0) mm

DIB(3:0)

DIB(3:0)

Puc. 100. YcnosHbii rpadmueckuit obpas anemeHta
2-noptosoro O3Y (wabnox
8k/512x 2/32 + 0/4 Parity bits (RAMB16_S2_S36))

1k/512 x 16/32 + 2/4 Parity bits (RAMBI16_
$18_536) siBisiercst obpasiom VHDL-omucanust
BapHaHTa KOH(PUTypUpOBaHUSI MOLYILSI 6104~
HOW NaMATU KPUCTAJIJIOB IPOrPaMMUPYEMOK
JIOTUKM CeMeNcTBa Spartan-3 B BUJe dJIeMeH-
Ta 2-noptoBoro O3V ¢ opraHusanueit nepBo-
ro u Broporo nopta 1024 ciosa x 16 paspsanos
u 512 c10B x 32 paspsja COOTBETCTBEHHO. DTOT
111a6JI0H BBIIIOHEH Ha OCHOBE HCIIOIb30BAHUS
6ubnoreqnoro npumutuBa RAMB16_S18_536,
KOTOPBIN NIPENOCTABIAET BOSMOKXHOCTD BbI-
IIOJIHEHU A onepauuﬁ 3aIIMCH U YTCHU TAHHBIX
C UCIOJIb30BAaHKUEM KOHTPOJIS YeTHOCTHU IJIS
Ka’KJioTo TI0pTa.

-- RAMB16_S18_836 : In order to incorporate this function into the design,
-~ VHDL : the following instance declaration needs to be placed

-- instance : in the architecture body of the design code. The

-- declaration : (RAMB16_S18_S36_inst) and/or the port declarations
-- code : after the “=>” assignment maybe changed to properly

~- : reference and connect this function to the design.

--: All inputs and outputs must be connected.

-- Library : In addition to adding the instance declaration, a use

-~ declaration : statement for the UNISIM.vcomponents library needs to be
-- for : added before the entity declaration. This library

-~ Xilinx : contains the component declarations for all Xilinx

-~ primitives : primitives and points to the models that will be used

-~ : for simulation.

-- Copy the following two statements and paste them before the

-- Entity declaration, unless they already exist.

Library UNISIM;

use UNISIM.vcomponents.all;

== Eeemd Cut code below this line and paste into the architecture
body---->

-- RAMBI16_S18_836: 1k/512 x 16/32 + 2/4 Parity bits Dual-Port RAM
-- Spartan-3
-- Xilinx HDL Language Template, version 11.4
RAMBI16_S18_836_inst : RAMB16_S18_S36
generic map (
INIT_A =>X*“00000”, -- Value of output RAM registers on
Port A at startup
INIT_B => X*“000000000”, -- Value of output RAM registers
on Port B at startup

SRVAL_A => X*“00000”, -- Port A output value upon SSR
assertion
SRVAL_B => X“000000000”, -- Port B output value upon
SSR assertion
WRITE_MODE_A => “WRITE_FIRST”, -- WRITE_FIRST,
READ_FIRST or NO_CHANGE
WRITE_MODE_B => “WRITE_FIRST”, -- WRITE_FIRST,
READ_FIRST or NO_CHANGE
SIM_COLLISION_CHECK => “ALL”, --
“WARNING”, “GENERATE_X_ONLY”, “ALL”
-- The following INIT_xx declarations specify the initial contents
of the RAM
-- Port A Address 0 to 255, Port B Address 0 to 127
INIT_00 => X“00000000000000000000000000000000000000000”,
INIT_01 => X“00000000000000000000000000000000000000000”,
INIT_02 => X“00000000000000000000000000000000000000000”,

“NONE”,

INIT_0D => X“00000000000000000000000000000000000000000”,
INIT_OE => X“00000000000000000000000000000000000000000”,
INIT_OF => X“00000000000000000000000000000000000000000”,
-- Port A Address 256 to 511, Port B Address 128 to 255
INIT_10 => X“00000000000000000000000000000000000000000”,
INIT_11 => X“00000000000000000000000000000000000000000”,
INIT_12 => X“00000000000000000000000000000000000000000”,

INIT_1D => X“00000000000000000000000000000000000000000”,
INIT_LE => X“00000000000000000000000000000000000000000”,
INIT_IF => X“00000000000000000000000000000000000000000”,
-- Port A Address 512 to 767, Port B Address 256 to 383
INIT_20 => X“00000000000000000000000000000000000000000”,
INIT_21 => X“00000000000000000000000000000000000000000”,
INIT_22 => X“00000000000000000000000000000000000000000”,

INIT_2D => X“00000000000000000000000000000000000000000”,
INIT_2E => X“00000000000000000000000000000000000000000”,
INIT_2F => X“00000000000000000000000000000000000000000”,
-- Port A Address 768 to 1023, Port B Address 384 to 511
INIT_30 => X“00000000000000000000000000000000000000000”,
INIT_31 => X“00000000000000000000000000000000000000000”,
INIT_32 => X“00000000000000000000000000000000000000000”,

INIT_3D => X“00000000000000000000000000000000000000000”,
INIT_3E => X“00000000000000000000000000000000000000000”,
INIT_3F => X“00000000000000000000000000000000000000000”,
-- The next set of INITP_xx are for the parity bits
-- Port A Address 0 to 255, Port B Address 0 to 127
INITP_00 => X“0000000000000000000000000000000000000000”,
INITP_01 => X*“0000000000000000000000000000000000000000”,
-- Port A Address 256 to 511, Port B Address 128 to 255
INITP_02 => X*“0000000000000000000000000000000000000000”,
INITP_03 => X*“0000000000000000000000000000000000000000”,
-- Port A Address 512 to 767, Port B Address 256 to 383
INITP_04 => X*“0000000000000000000000000000000000000000”,
INITP_05 => X*“0000000000000000000000000000000000000000”,
-- Port A Address 768 to 1023, Port B Address 384 to 511
INITP_06 => X“000000000000000000000000000000000000000”,
INITP_07 => X*“0000000000000000000000000000000000000000”)
port map (
DOA =>DOA, -- Port A 16-bit Data Output
DOB => DOB, -- Port B 32-bit Data Output
DOPA => DOPA, -- Port A 2-bit Parity Output
DOPB => DOPB, -- Port B 4-bit Parity Output
ADDRA => ADDRA, -- Port A 10-bit Address Input
ADDRB => ADDRB, -- Port B 9-bit Address Input
CLKA => CLKA, -- Port A Clock
CLKB => CLKB, -- Port B Clock
DIA => DIA, -- Port A 16-bit Data Input
DIB => DIB, -- Port B 32-bit Data Input
DIPA => DIPA, -- Port A 2-bit parity Input
DIPB => DIPB, -- Port-B 4-bit parity Input
ENA => ENA, -- Port A RAM Enable Input
ENB => ENB, -- Port BRAM Enable Input
SSRA => SSRA, -- Port A Synchronous Set/Reset Input
SSRB => SSRB, -- Port B Synchronous Set/Reset Input
WEA => WEA, -- Port A Write Enable Input
WEB => WEB -- Port B Write Enable Input

-- End of RAMB16_S18_S36_inst instantiation

B aneMeHTax OIepaTHBHOIM maMsTH, popmu-
pyeMbIx Ha 6aze 6MOIMOTEYHOr0 KOMIIOHEHTA
RAMB16_S18_$36, pa3psiiHOCTb BXOIHOM U BbI-
XO,[IHOﬁ OCHOBHBIX IINH JAHHBIX IIEPBOI'O IIOPTA
cocrasiisieT 16 61T, a Broporo mopra — 32 6ura.
Kpome Toro, nepBblit OPT CONEPKUT IOTIOTHU-
TeJIbHbIE BXOJHYIO U BBIXOIHYIO 2-Pa3psIHbIe
INWHBI JAHHBIX, KOTOPbIE€ IpE€JHA3HAYEHDbI I
OpTaHU3aIMU KOHTPOJIS 9eTHOCTH. B cocrase
BTOPOTO IIOPTa JIsl 3TOM IIeJIU IIPefyCMOTpe-
HBbI TOIIOJIHUTCIIbHBIC 4-pa3psmeIe IIWHBI JAH-
HbIX. [Ipy aTOM 1mIKHA agpeca mepBOro MopTa
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Puc. 101. YcnosHbiit rpacpuueckuii obpas
2-noproeoro O3Y (wabnoH
1k/512 x 16/32 + 2 /4 Parity bits (RAMB16_S18_S36))

conepKuT 10 JBOMYHBIX Pa3psAIOB, @ BTOPOro —
9 pasp4mnos.

YcinoBHbl rpadudeckuit 06pas ajeMenTa
2-nioproBoro O3Y ¢ opranusanueti 1024 cnosa x
16 paspanos u 512 cjioB x 32 paspsapja, omnmca-
HIe KOTOPOTO CO3[AETCS ¢ IOMOIIBIO I1abI0Ha
1k/512 x 16/32 + 2/4 Parity bits (RAMBI16_S18_
§36) nyis1 ocyIeyIoOLIeit pean3aliy Ha OCHOBE
monysst 6xo9Hoit mamstu Block RAM TIJIHC
ceMericTBa Spartan-3, usobpaxet Ha puc. 101.

16k x 1 (RAMBI16_S1) upencrasiser co6oit
1ra6JIoH onucaHus saeMeHTa 1-moprosoro O3Y
¢ opraHu3anuei 16384 ciosa x 1 paspsn, pea-
nU3yeMoro Ha 6a3e MOIYJIst 6IOYHOMN MaMATH
Block RAM kpucraiios mporpaMMUPYeMOi
JIOTHKH ceMelicTBa Spartan-3.

-- RAMBI16_S1 : In order to incorporate this function into the design,
-- VHDL : the following instance declaration needs to be placed
-- instance : in the architecture body of the design code. The
-- declaration : instance name (RAMB16_S1_inst) and/or the port
declarations
-- code : after the “=>" assignment maybe changed to properly
- : reference and connect this function to the design.
--: All inputs and outputs must be connected.
-- Library : In addition to adding the instance declaration, a use
-- declaration : statement for the UNISIM.vcomponents library needs to be
-- for : added before the entity declaration. This library
-~ Xilinx : contains the component declarations for all Xilinx
-~ primitives : primitives and points to the models that will be used
-~ : for simulation.
-- Copy the following two statements and paste them before the
-- Entity declaration, unless they already exist.
Library UNISIM;
use UNISIM.vcomponents.all;
. Cut code below this line and paste into the architecture
body---->
-- RAMBI16_S1: Single-Port RAM
-- Spartan-3
-- Xilinx HDL Language Template, version 11.4
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- ARG S fiis RN -- RAMBI16_S18 : In order to incorporate this function into the design,
B16_5L nst: - RAMB16 S1 -- VHDL : the following instance declaration needs to be placed
seneric IIEIE\IPT (7> X707, - Vale of outout RAM reisters at starti - -~ instance : in the architecture body of the design code. The
SRVAL - X”E)" - C;llft:u:):/lallj\?e — S“Segsasesr:r?iosnar up — WE -- declaration : instance name (RAMB16_S18_inst) and/or the port
WRITE_MODE => “WRITE_FIRST”, -- WRITE_FIRST, —EN decarations
READ FIRST or NO_CHANGE -- code : after the “=>" assignment maybe changed to properly
- The follow'u;g INIT_xx declarations specify the initial contents —] SSR o refe_rence el o (i et i (edlin
of the RAM DO --: All inputs and outputs must be connected.
—PCLK --
-- Address 0 to 4095 . .. . A .
INIT_00 => X“0000000000000000000000000000000000000000”, -- Library In addition to adding the instance declaration, {a use
INIT_01 => X0000000000000000000000000000000000000000”, N ADDR(13:0) = geclaratlon : statement for the UNISIM.vcomponents library needs
T « » to be
INIT_02 => X“0000000000000000000000000000000000000000”, . . L
- — DI -- for : added before the entity declaration. This library
INIT_0D => X“0000000000000000000000000000000000000000”, - i @i e @it dlsdaiivms o ol b
INIT_OE => X“0000000000000000000000000000000000000000”, = pnmlFlves : anmves and points to the models that will be used
INIT_OF => X“0000000000000000000000000000000000000000”, = it dislbdon,

-- Address 4096 to 8191
INIT_10 => X“0000000000000000000000000000000000000000”,
INIT_11 => X“0000000000000000000000000000000000000000”,
INIT_12 => X“0000000000000000000000000000000000000000”,

. . -- Copy the following two statements and paste them before the
Puc. 102. YcnosHbii rpachuueckmii 0bpa3 -- Entity declaration, unless they already exist.
1-noptoeoro O3Y (wabnoH 16k x 1 (RAMB16_S1)) =

.. Library UNISIM;
INIT_1D => X“0000000000000000000000000000000000000000”, use UNISIM.vcomponents.all;
INIT_1E => X“0000000000000000000000000000000000000000”, o ) ‘
INIT_IF => X“0000000000000000000000000000000000000000”, crefyomye uaeHTU(GUKATOPHI BXOTOB U BbI- -~ <-----Cut code below this line and paste into the architecture

-- Address 8192 to 12287 XOIIOB:
INIT_20 => X“0000000000000000000000000000000000000000”, ’ . e
INIT_21 => X“0000000000000000000000000000000000000000”, e DO — BBIXO[ 271€MeHTa I-HOPTOBOI/I omnepa- -- RAMBI16_S518: 1k x 16 + 2 Parity bits Single-Port RAM

INIT_22 => X*0000000000000000000000000000000000000000”, 5 . -- Spartan-3

THUBHOM [TaMATH; -- Xilinx HDL Language Template, version 11.4

ADDR — 14-paspsigHas ILIMHA aJpeca; =

CLK — BXO[I cCMTHAJIa CHHXPOHU3AI[AH; :e:ifil;;il(&m“ SRANISIE B

DI — nH(popManyoHHbIi BXOZ, (BXOJ 3aITHCH); INIT => X“00000”, - Value of output RAM registers at
J— . startup

EN BXOZ CUI'HaJIa paspellCHILT SRVAL =>X“00000”, -- Output value upon SSR assertion

SSR — BXO# cUTHajIa CHHXPOHHOTO c6p0— WRITE_MODE => “WRITE_FIRST”, -- WRITE_FIRST,
READ_FIRST or NO_CHANGE
- ca/yCTaHOBKUY; - = ) P
INIT_3D => X“0000000000000000000000000000000000000000”, b4 > -~ The following INIT_xx declarations specify the initial contents
INIT_3E => X“0000000000000000000000000000000000000000”, e WE — Bxop curnana Ppasperenns 3almucu. of the RAM

body---->

INIT_2D => X“0000000000000000000000000000000000000000”,

INIT_2E => X“0000000000000000000000000000000000000000”,

INIT_2F => X“0000000000000000000000000000000000000000”,
-- Address 12288 to 16383

INIT_30 => X“0000000000000000000000000000000000000000”,

INIT_31 => X“0000000000000000000000000000000000000000”,

INIT_32 => X“0000000000000000000000000000000000000000”,

INIT_3F => X0000000000000000000000000000000000000000”) JI/1s1 OCYIIECTBIIeHNS BCEX OTIepaliil, BKIIOYast -~ Address 00 255 )
port map ( . INIT_00 => X00000000000000000000000000000000000000000”,
DO => DO, - 1-bit Data Output COPOC/yCTaHOBKY, HEOOXOMMO HONATh BBICOKMI INIT_01 => X00000000000000000000000000000000000000000”,
ADDR => ADDR, -- 14-bit Address Input JOTHYeCKHTl yPOBEHb HAIPSUKEHHS Ha BXO], CHT- INIT_02 => X“00000000000000000000000000000000000000000”,
CLK => CLK, -- Clock ;
DI => DI, - 1-bit Data Input Hana pasperenus EN. Boimonnenue onepanuit INIT_0D => X“00000000000000000000000000000000000000000”,
EN => EN, -- RAM Enable Input [IPOU3BOAUTCS 110 (PPOHTY TAKTOBOTO CUTHAIA INIT_OE => X“00000000000000000000000000000000000000000”,
SSR => SSR, -- Synchronous Set/Reset Input INIT_OF => X00000000000000000000000000000000000000000”,
WE => WE -- Write Enable Input CLK. 3anecenne nHPOPMAIMOHHBIX TaHHBIX - Address 256 to 511
5 ¢ Bxoga DI B st4eiiKy, afpec KOTOPOI OIIpenens- INIT_10 => X00000000000000000000000000000000000000000”,
- End of RAMBI6_S1_inst instantiation B} INIT_11 => X00000000000000000000000000000000000000000”,
€TCsl COBOKYITHOCTDIO 3HAICHUN CUTHAJIOB, MPET- INIT_12 => X“00000000000000000000000000000000000000000,
craBiieHHBIX Ha mmHe ADDR, ocymecTBisercst
o 6 6 INIT_1D => X“00000000000000000000000000000000000000000”,
CHOBY IIPUBEIEHHOTO 1Ia6I0Ha 00pasyeT  TOJNBKO IPHU HATHYUU BHICOKOTO JIOTHIECKOTO INIT_LE => X“00000000000000000000000000000000000000000,
OIepaTop CO3MAHUS IK3eMIUIsIpa 6UOINOTed-  yPOBHS HAIPSDKEHUs HAa BXOJe CHT'Hala pas- INIT_1E => X00000000000000000000000000000000000000000™,
R B16 SI. B 6116 _ WE. E -- Address 512 to 767
Horo sneMeHTa RAMBI16_S1. B 5TOM 6ubano-  pelueHus sanucu - BCJIA HA BXOZ CUTHaJIa INIT_20 => X00000000000000000000000000000000000000000”,
TEYHOM IIPUMUTHBE UCHOJIB3YIOTCS CIIEAYIOIe  CHHXPOHHOTO cOpoca/ycranoBku SSR mocryma- INIT_21 => X*00000000000000000000000000000000000000000”,
) INIT_22 => X00000000000000000000000000000000000000000,
HacTpauBaeMble apaMeTpEl, IIPeIHa3HaYeHHbIE €T aKTUBHBIN yPOBEHDb HAIIPSUKEHUS, TO BHIXON
11 OTIpeie/IeHN s Ha9aJIbHOTO CONEPKUMOT0  JJIEMEHTA OIEPaTUBHOM ITAMATH IIEPEKIII09aeTCA INIT_2D => X“00000000000000000000000000000000000000000”,
s9eeK U PeKUMOB QYHKIMOHUPOBAHUS GOpP- B COCTOSHHUE, KOTOPOE OIPENEsLeTCsl YKa3aHHBIM L = LR LI
p YHKIL p p > p penen Y INIT_2F => X“00000000000000000000000000000000000000000”,
MHUPYeMOTo 3JIeMeHTa 1-1IopTOBOM ollepaTuB-  3HadeHHeM IapameTpa Hactporiiku SRVAL. - Address 768 to 1023
. . ) B INIT_30 => X“00000000000000000000000000000000000000000,
HOM aMsATH: Ha puc. 102 nokasan yciombrii rpadpude INIT_31 => X“00000000000000000000000000000000000000000”,
o INIT — ykasbIBaeT Hada/IbHOe 3HAUCHHE NIl CKUil 06pa3 aneMenta 1-noprosoro O3Y ¢ un- INIT_32 => X*00000000000000000000000000000000000000000”,
BBIXOIHOTO perucrpa cosnaBaemoro O3Y, ko-  GpopMannoHHOI eMKOCThi0 16 384 6uTa U op- I
TOpO€ 3aHOCUTCA I10CJIe 3aBepIIeHNus IIpoliec-  raHu3anuei 16 384 ciosa x 1 paspsp, onuca- INIT_3E => X“00000000000000000000000000000000000000000”,
_ INIT_3F => X00000000000000000000000000000000000000000”,
ca KOH(HUIYpUPOBAHUS KPUCTAIIA (II0 YMOJI-  HHE KOTOPOTO CO3IAETCS € IIOMOIIIBI0 ma?nona  The next st of INITP_xx are for the prity bits
YaHUIO TIPEJJIATAeTCsl HyJIeBOE 3HAYeHMe). 16k x 1 (RAMB16_S1) st nocenyoimeil pea- - Address 0 to 255
e SRVAL — om HeT COCTOSHIIE BRIXOIHOL H3AITMH HA OCHOBE M a GHOI HAMSTH INITP_00 => X“0000000000000000000000000000000000000000”,
SR OHPENCIACT COCTOARIE OmHOTO  JM3an a ocroBe MOZyIs G104HO T2 N INITP_01 => X“0000000000000000000000000000000000000000”,
PperucTpa npu moypade akTUBHOro ypoBHsi cur-  Block RAM kpucTasuioB mporpaMMupyemoit - Address 256 to 511
HaJia Ha BX0Jl cOpoca/yCTaHOBKH (10 yMOJT9a-  JIOTHKHM ceMelicTBa Spartan-3. LN, (02 =5 S U S LS LN
e INITP_03 => X“0000000000000000000000000000000000000000”,
HHIO YCTaHABIIMBAETCS HYJIEBOE 3HAYEHIE). 1k x 16 + 2 Parity bits (RAMB16_S18) Bxiito- " Address 512 to 767
e WRITE_MODE — ycTaHaBIMBaeT pexuM 3a-  daet B cedst 06pasers VHDL-omucanus aemenTa DI, (04 =5 SR RN,
) ; INITP_05 => X“0000000000000000000000000000000000000000”,
nucu uHpopManuu (IOPSAAOK BBIIOJHEHUST  1-IIOPTOBOI ONepaTUBHOI aMsaTu nHbOpMa- _"Address 768 to 1023
OIlepaI[HIi 3aIMCH 1 YTeHNS JAHHBIX [IPU OfHO-  IIHOHHOI eMKOCTBI0 16384 6uTa ¢ opranusanu- INITP_06 => X*0000000000000000000000000000000000000000”,
. . INITP_07 => X0000000000000000000000000000000000000000”)
BPEMEHHOM OOpAIIeHHUH K ST9efKaM TTaMSITH). et 1024 cinoBa x 16 pa3psioB U JOIOJIHUATENb- port map (
e INIT_00-INIT_3F — mpefocraBisior Bo3- HbIM 00beMoM 2048 6uT, HEOOXOAUMBIM ISt DO =>DO, -- lﬁ'bigData Output
DOP => DOP, -- 2-bit parity Output
MOKHOCTh HHUITAATH3AUN COIEPKUMOTO  OCYIIECTBIeHUS KOHTPOJIS YeTHOCTH 3arpyKae- ADDR => ADDR, l(f_bit Qddris Tt
COOTBETCTBYIOIIUX sId€eK MaMsTH (IO YMOJI-  MBIX H CIUTHIBAEMBIX JAHHBIX. B kauecTBe 0CHO- CLK => CLK, -- Clock
. DI => DI, -- 16-bit Data Input
yaHu1o BO Bce stueiiku O3Y 3amuchiBaeTcss  BbI 9TOTO IAGI0HA UCIIOIB3YeTCs 9K3EMIUISP DIP => DIP, -- 2-bit parityplnput
HyJIeBOe 3HaUeHUE). 6ubnuoreunoro npumutusa RAMBI6_S18, xo- EN => EN, -- RAM Enable Input

SSR => SSR, -- Synchronous Set/Reset Input

B cucreme ycloBHBIX 0003HAYEHUH, UCIIONb-  TOPBII IPEJCTaBIIsAeT COOTBETCTBYIOLIHII BAPU- WE => WE — Wite Enable Input

3yeMBbIX B OIIHCaHUH HHTepdetica 6MOINOTed-  aHT KOHPUTYPUPOBAHUS MOLYJLS OIOTHOM Ia- g
" ~ End of RAMBI6_S18_inst instantiati
Horo npumutusa RAMBI6_S1, mpencraBiaensr Mt Block RAM IIMC cemetictsa Spartan-3. nee ->1S-nstinstantiation
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B cucremy ycnoBHBIX 0603HAYEHUI, UC-
[I0JIb3yeMYIO B OIucaHuy uHTepdeiica 6udnu-
oteyHoro npumutusa RAMB16_S18, Bxondr
neHTU()UKATOPHI BXOIOB U BHIXOLOB, IIPef-
CTaBJIeHHbIE IPY PACCMOTPEHNU ITPEbIAYILIETO
1ra6sosa. [Tpu aTOM citeyeT 06paTUTh BHIMA-
HUe Ha TO, YTO B IPUBEJEHHON KOHCTPYKIIUU
BMECTO OJUHOYHBIX HH(DOPMAI[MOHHBIX BXOZA
u Beixozia DI u DO npumeHSIoTcst OfHOUMeEH-
Hble 16-pa3psaHbIe MMHBI JaHHBIX. Kpome Toro,
B mabioue 1k x 16 + 2 Parity bits (RAMBI16_
§18) mpuCyTCTBYIOT 2-paspsyIHbIe JOIOTHUTENb-
Hble BXOJHAasA U BbIXOJHAs MUHLI faHHbIX (DIP
1 DOP cOOTBETCTBEHHO), KOTOPbIE [IpeIHA3HAYe-
HBI JIJIs1 OPTaHU3AIMHU KOHTPOJIS YeTHOCTH. B oT-
JM4YHe OT IIPebIAYIIero mabIoHa MIMHA apeca
6ubsmoredHoro anementa RAMB16_S18 conep-
KT 10 TBOMYHBIX Pa3pAIOB.

Ha puc. 103 npesncraBieH yCIOBHBIN Ipa-
¢uaeckuit 06pa3 anemenTa 1-moprosoro O3Y
¢ opranusanueii 1024 cnosa x 16 paspsapos, Ay
TIOZITOTOBKM OIMCAHUS KOTOPOTO HCIOJb3yeTCsl
rabion 1k x 16 + 2 Parity bits (RAMBI16_S18).

RAMB16_S18
WE

EN

SSR DOP(1:0)
CLK
ADDR(9:0) DO(15:0)
DI(15:0)

DIP(1:0)

Puc. 103. YcnosHbiit rpacpuueckmii obpas 1-noptosoro
03Y (wabnoH 1k x 16 + 2 Parity bits (RAMB16_S18))

2k x 8 + 1 Parity bit (RAMB16_S9) conepxur
KOHCTPYKIIUIO, IPeIHA3HAYEHHYIO /ISl TI0AT0-
TOBKHU OITMCaHUS BapuaHTa KOHCI_)I/IFYPI/IPOB&HI/IH
MOZyJIs1 GJI0THOI ITaMSTH KPUCTAJIIOB IPOrpaMm-
MUPYeMOI JIOTHKH ceMelcTBa Spartan-3 B Bujie
anemeHTa 1-moprosoro O3Y ¢ opranusanueit
2048 cyoB x 8 pa3psAnoB. DIEMEHTHI OIIePATHB-
HOII TaMsATH, POpMUpPYeMble ¢ HOMOIIBIO 3TO-
r0 11a6JI0Ha, TAI0T BO3MOKHOCTD BBIIIOTHEHUS
ollepanuil ¢ UCIOJIb30BaHUEM KOHTPOJIS YeT-
HOCTHU JAaHHBIX.

-- RAMB16_S9 : In order to incorporate this function into the design,
-- VHDL : the following instance declaration needs to be placed

-- instance : in the architecture body of the design code. The

-- declaration : instance name (RAMB16_S9_inst) and/or the port
declarations

-- code : after the “=>” assignment maybe changed to properly

~ : reference and connect this function to the design.

--: All inputs and outputs must be connected.

-- Library : In addition to adding the instance declaration, a use

-- declaration : statement for the UNISIM.vcomponents library needs
to be

-- for : added before the entity declaration. This library

-~ Xilinx : contains the component declarations for all Xilinx

-~ primitives : primitives and points to the models that will be used

-~ : for simulation.

-- Copy the following two statements and paste them before the

-- Entity declaration, unless they already exist.

Library UNISIM;
use UNISIM.vcomponents.all;

== E==== Cut code below this line and paste into the architecture
body---->

-- RAMB16_59: 2k x 8 + 1 Parity bit Single-Port RAM
-- Spartan-3
-- Xilinx HDL Language Template, version 11.4
RAMBI6_S9_inst : RAMB16_S9
generic map (
INIT => X“000”, -- Value of output RAM registers at
startup
SRVAL => X“000”, -- Output value upon SSR assertion
WRITE_MODE => “WRITE_FIRST”, -- WRITE_FIRST,
READ_FIRST or NO_CHANGE
-~ The following INIT_xx declarations specify the initial contents
of the RAM
-- Address 0 to 511
INIT_00 => X*“0000000000000000000000000000000000000000”,
INIT_01 => X*“0000000000000000000000000000000000000000”,
INIT_02 => X“0000000000000000000000000000000000000000”,

INIT_OE => X“0000000000000000000000000000000000000000”,

INIT_OF => X“0000000000000000000000000000000000000000”,
-- Address 512 to 1023

INIT_10 => X“0000000000000000000000000000000000000000”,

INIT_11 => X“0000000000000000000000000000000000000000”,

INIT_12 => X“0000000000000000000000000000000000000000”,

INIT_1E => X“0000000000000000000000000000000000000000”,

INIT_1F => X“0000000000000000000000000000000000000000”,
-- Address 1024 to 1535

INIT_20 => X“0000000000000000000000000000000000000000”,

INIT_21 => X“0000000000000000000000000000000000000000”,

INIT_22 => X“0000000000000000000000000000000000000000”,

INIT_2E => X“0000000000000000000000000000000000000000”,

INIT_2F => X“0000000000000000000000000000000000000000”,
-- Address 1536 to 2047

INIT_30 => X“0000000000000000000000000000000000000000”,

INIT_31 => X“0000000000000000000000000000000000000000”,

INIT_32 => X“0000000000000000000000000000000000000000”,

INIT_3E => X“0000000000000000000000000000000000000000”,
INIT_3F => X“0000000000000000000000000000000000000000”,
-- The next set of INITP_xx are for the parity bits
-- Address 0 to 511
INITP_00 => X“000000000000000000000000000000000000000”,
INITP_01 => X“000000000000000000000000000000000000000”,
-- Address 512 to 1023
INITP_02 => X“000000000000000000000000000000000000000”,
INITP_03 => X“000000000000000000000000000000000000000”,
-- Address 1024 to 1535
INITP_04 => X“000000000000000000000000000000000000000”,
INITP_05 => X“000000000000000000000000000000000000000”,
-- Address 1536 to 2047
INITP_06 => X“000000000000000000000000000000000000000”,
INITP_07 => X“000000000000000000000000000000000000000”)
port map (
DO => DO, -- 8-bit Data Output
DOP => DOP, -- 1-bit parity Output
ADDR => ADDR, -- 11-bit Address Input
CLK => CLK, -- Clock
DI => DI, -- 8-bit Data Input
DIP => DIP, -- 1-bit parity Input
EN =>EN, -- RAM Enable Input
SSR => SSR, -- Synchronous Set/Reset Input
WE => WE -- Write Enable Input

-- End of RAMB16_S9_inst instantiation

OCHOBHBIE OTTUIMS HpHBeﬂeHHOﬁ KOHCTPYK-
UK OT IPEIbIYIIero mabIoHa IPOSBISIOTCS
B PaspAIHOCTU BXOIHbBIX ¥ BbIXOJHBIX IIINH TaH-
HBIX, a TaKoKe IIUHBI agpeca. OCHOBHbIE BXOTHASL
¥ BBIXO[HAs IIMHBI JAHHBIX CcOfepsKaT 8 nBond-
HBIX pa3ps/oB, a IKHa agpeca — 11 pa3psanos.
Jly1s1 opraHu3aIuy KOHTPOJISL YeTHOCTH IIPEITyCMO-
TPEHbI TOIIOJITHUTEIbHBIE BXO U BbIXO/I JAHHBIX.

Ha puc. 104 mpuBeneH ycIoBHbI rpacdude-
ckuil 06pa3 1-mopTOBOTO OIEPATUBHOTO 3a-
IIOMUHAIOIIET0 YCTPOWCTBA C OpTaHU3aLuen
2048 cnoB x 8 pa3psOB U MOMEP>KKOH BBIIIOJ-
HEHU OHepaLlI/Ifl C UCIIOJIb30BAHUEM KOHTPOJIA
9eTHOCTH, (POPMUPYEMOTO C IOMOLIIBIO I1a6I0-
Ha 2k x 8 + 1 Parity bit (RAMB16_S9).

RAMB16_S9
WE
EN
SSR DOP
CLK
ADDR(10:0) DO(7:0)
DI(7:0)

DIP

Puc. 104. YcnosHbiit rpacpuueckuii obpas 1-noptosoro
O3Y (wabnoH 2k x 8 + 1 Parity bit (RAMB16_S9))

4k x 4 (RAMB16_S4) siBnsercs o6pas-
rom VHDL-omucanus BapuanTta KOHGUIypH-
POBaHUA MOAYIA 6HO‘{HOﬁ IIaMATH KpUCTaj-
JIOB IPOTPAMMUPYEMON JIOTUKU CeMeNCTBa
Spartan-3 B Bupe asemMeHTa 1-moprosoro O3Y
¢ opranusanueii 4096 cjioB x 4 paspsna.

-- RAMBI16_S4 : In order to incorporate this function into the design,
-- VHDL : the following instance declaration needs to be placed

-~ instance : in the architecture body of the design code. The

-- declaration : instance name (RAMB16_S4_inst) and/or the port
declarations

-- code : after the “=>” assignment maybe changed to properly

-- : reference and connect this function to the design.

--: All inputs and outputs must be connected.

-- Library : In addition to adding the instance declaration, a use

- declaration : statement for the UNISIM.vcomponents library needs to be
-- for : added before the entity declaration. This library

-~ Xilinx : contains the component declarations for all Xilinx

-- primitives : primitives and points to the models that will be used

-- : for simulation.

-- Copy the following two statements and paste them before the

-- Entity declaration, unless they already exist.

Library UNISIM;

use UNISIM.vcomponents.all;

S Cut code below this line and paste into the architecture
body---->

-- RAMB16_54: 4k x 4 Single-Port RAM
-- Spartan-3
-- Xilinx HDL Language Template, version 11.4
RAMBI16_54_inst : RAMB16_S4
generic map (
INIT => X“0”, -- Value of output RAM registers at startup
SRVAL => X“0”, -- Output value upon SSR assertion
WRITE_MODE => “WRITE_FIRST”, -- WRITE_FIRST,
READ_FIRST or NO_CHANGE
-- The following INIT_xx declarations specify the initial contents
of the RAM
-- Address 0 to 1023
INIT_00 => X“000000000000000000000000000000000000000”,
INIT_01 => X“000000000000000000000000000000000000000”,
INIT_02 => X“000000000000000000000000000000000000000”,

INIT_0D => X“000000000000000000000000000000000000000”,

INIT_OE => X“000000000000000000000000000000000000000”,

INIT_OF => X“000000000000000000000000000000000000000”,
-- Address 1024 to 2047

INIT_10 => X“000000000000000000000000000000000000000”,

INIT_11 => X“000000000000000000000000000000000000000”,

INIT_12 => X“000000000000000000000000000000000000000”,

INIT_1D => X“000000000000000000000000000000000000000”,

INIT_1E => X“000000000000000000000000000000000000000”,

INIT_1F => X“000000000000000000000000000000000000000”,
-- Address 2048 to 3071

INIT_20 => X“000000000000000000000000000000000000000”,

INIT_21 => X“000000000000000000000000000000000000000”,

INIT_22 => X“000000000000000000000000000000000000000”,

INIT_2D => X“000000000000000000000000000000000000000”,

INIT_2E => X“000000000000000000000000000000000000000”,

INIT_2F => X“000000000000000000000000000000000000000”,
-~ Address 3072 to 4095
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INIT_30 => X“000000000000000000000000000000000000000”,
INIT_31 => X“000000000000000000000000000000000000000”,
INIT_32 => X*“000000000000000000000000000000000000000”,

INIT_3D => X“000000000000000000000000000000000000000”,
INIT_3E => X“000000000000000000000000000000000000000”,
INIT_3F => X“000000000000000000000000000000000000000”)
port map (

DO => DO, -- 4-bit Data Output

ADDR => ADDR, -- 12-bit Address Input

CLK => CLK, -- Clock

DI => DI, -- 4-bit Data Input

EN => EN, -- RAM Enable Input

SSR => SSR, -- Synchronous Set/Reset Input

WE => WE -- Write Enable Input

);
-- End of RAMB16_S4_inst instantiation

OcHoBy 3TOro 11a610Ha 06pasyer oepaTop
CO3IaHUs K3eMILIsApa OUOIHMOTETHOTO JIe-
MeHTa RAMB16_S4, KOTOpBI COOTBETCTBYET
YKa3aHHOMY BBIIIIe BAPHAHTY KOH(Urypuposa-
HUSI MOZLYJIs OJI09HO¥ TAMSITH KPUCTAJIIOB IIPO-
TpaMMUPYeMOIi JIOTHKH ceMelcTBa Spartan-3.
[Tpu paKTHYECKOM UCIOIb30BAHUU ITOU KOH-
CTPYKIIUU HYKHO 06paTI/ITb BHHMaHHE HaA TO,
4YTO Pa3pARHOCTb BXOJHOU U BHIXOJHOW IINH
IaHHBIX GOPMUPYEMOTO 3JIeMEeHTa OIePaTHB-
HOI ITaMATH COCTaBJIseT 4 6UTa, a pa3psITHOCTD
IIMHBI afpeca — 12 6uT.

YcnoBHbl rpadudeckuit 06pas ameMeHTa
1-noprosoro O3Y ¢ opranusamuet 4096 coB x
4 paspspa, omucaHue KOTOporo GopMupyercs
¢ moMo1upio 1rabnona 4k x 4 (RAMB16_54), rio-
Ka3aH Ha puc. 105.

RAMB16_S4

CLK DO(3:0)

ADDR(11:0)

DI(3:0)

Puc. 105. YcnosHbiit rpacpuueckmii obpas 1-noptosoro
O3Y (wabnoH 4k x 4 (RAMB16_S4))

512 x 32 + 4 Parity bits (RAMBI16_S36) npen-
crassster 6o VHDL-omucanus 1-opToBo-
TO OIEPaTHBHOTO 3aIIOMHHAIOIIIET0 YCTPOUCTBA
¢ opraHusanuen 512 cinos x 32 pa3psna u nof-
IepKKO¥ KOHTPOJISI YeTHOCTH 3aIIUChIBaeMbIX
U CYUTBIBAEMBIX TAHHBIX, KOTOPOE IIpE€THA3HA~
9eHO JUIsl peanusanuu Ha 6ase pecypcos 6104-
HOW IaMATH KPUCTAJIJIOB IPOrpaMMHUPYEMOK
JIOTHKHU ceMelcTBa Spartan-3.

-- RAMBI16_836 : In order to incorporate this function into the design,
-- VHDL : the following instance declaration needs to be placed

-- instance : in the architecture body of the design code. The

-- declaration : instance name (RAMB16_S36_inst) and/or the port
declarations

-- code : after the “=>” assignment maybe changed to properly

-- : reference and connect this function to the design.

--: All inputs and outputs must be connected.

-- Library : In addition to adding the instance declaration, a use

- declaration : statement for the UNISIM.vcomponents library needs to be
-- for : added before the entity declaration. This library

-- Xilinx : contains the component declarations for all Xilinx

-- primitives : primitives and points to the models that will be used

-- : for simulation.
-- Copy the following two statements and paste them before the
-- Entity declaration, unless they already exist.
Library UNISIM;
use UNISIM.vcomponents.all;
== Le=aeal Cut code below this line and paste into the architecture
body---->
-- RAMB16_S36: 512 x 32 + 4 Parity bits Single-Port RAM
-- Spartan-3
-- Xilinx HDL Language Template, version 11.4
RAMBI16_S36_inst : RAMB16_536
generic map (
INIT => X*“000000000”, -- Value of output RAM registers at
startup
SRVAL => X“000000000”, -- Output value upon SSR
assertion
WRITE_MODE => “WRITE_FIRST”, -- WRITE_FIRST,
READ_FIRST or NO_CHANGE
-~ The following INIT_xx declarations specify the initial contents
of the RAM
-- Address 0 to 127
INIT_00 => X“0000000000000000000000000000000000000000”,
INIT_01 => X“000000000000000000000000000000000000000”,
INIT_02 => X“0000000000000000000000000000000000000000”,

INIT_OE => X“000000000000000000000000000000000000000”,

INIT_OF => X“0000000000000000000000000000000000000000”,
-- Address 128 to 255

INIT_10 => X“0000000000000000000000000000000000000000”,

INIT_11 => X“0000000000000000000000000000000000000000”,

INIT_12 => X“0000000000000000000000000000000000000000”,

INIT_1E => X“0000000000000000000000000000000000000000”,

INIT_1F => X“0000000000000000000000000000000000000000”,
-- Address 256 to 383

INIT_20 => X“0000000000000000000000000000000000000000”,

INIT_21 => X“0000000000000000000000000000000000000000”,

INIT_22 => X“0000000000000000000000000000000000000000”,

INIT_2E => X“0000000000000000000000000000000000000000”,

INIT_2F => X“0000000000000000000000000000000000000000”,
-- Address 384 to 511

INIT_30 => X“0000000000000000000000000000000000000000”,

INIT_31 => X“0000000000000000000000000000000000000000”,

INIT_32 => X“0000000000000000000000000000000000000000”,

INIT_3E => X“0000000000000000000000000000000000000000”,
INIT_3F => X“0000000000000000000000000000000000000000”,
-- The next set of INITP_xx are for the parity bits
-- Address 0 to 127
INITP_00 => X“000000000000000000000000000000000000000”,
INITP_01 => X“000000000000000000000000000000000000000”,
-- Address 128 to 255
INITP_02 => X“000000000000000000000000000000000000000”,
INITP_03 => X“000000000000000000000000000000000000000”,
-- Address 256 to 383
INITP_04 => X“000000000000000000000000000000000000000”,
INITP_05 => X“000000000000000000000000000000000000000”,
-- Address 384 to 511

INITP_06 => X“000000000000000000000000000000000000000”,
INITP_07 => X“000000000000000000000000000000000000000”)
port map (

DO => DO, -- 32-bit Data Output

DOP => DOP, -- 4-bit parity Output

ADDR => ADDR, -- 9-bit Address Input

CLK => CLK, -- Clock

DI => DI, -- 32-bit Data Input

DIP => DIP, -- 4-bit parity Input

EN => EN, -- RAM Enable Input

SSR => SSR, -- Synchronous Set/Reset Input

WE => WE -- Write Enable Input

-- End of RAMBI16_S36_inst instantiation

OCHOBOI19TOTO 116 IOHA SIBJISETCS IK3EMILILIP
6ubnuorevnoro npumuTusa RAMBI16_S36,
KOTOPBIN IIPENCTaBIsAeT COOTBETCTBYIOIIUN Ba-
pUaHT KOHGUTYPUPOBAHUSI MOLYILS 6IOIHOM
namstu [TJIMC cemeiictBa Spartan-3. Cucrema
YCIIOBHBIX 0003HAYEHHIT BXOJIOB U BBIXOMIOB,
UCIOJIb3yeMasi B IIPEICTABIEHHOM KOHCTPYK-
[[UH, OTJIMYAETCS OT COBOKYITHOCTH H/IEHTH-
(bUKaTOPOB IMpebIAYIUX HIA6IOHOB TOIBKO
PaspsIIHOCTBIO aipecHOi U HHOPMAI[HOH-
HBIX IWH. B mabnone 512 x 32 + 4 Parity bits
(RAMB16_536) BXonHas 1 BEIXOLHAA OCHOBHbIE
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RAMB16_S36
WE

EN

SSR DOP(3:0)
CLK
ADDR(8:0) DO(31:0)
DI(31:0)

DIP(3:0)

Puc. 106. YcnosHbii rpadmueckuit 0bpas anemeHTa
1-noptoeoro O3Y
(wabnon 512 x 32 + 4 Parity bits (RAMB16_S36))

LIMHBI JaHHBIX COJEPKAT 32 IBOUYHBIX pa3-
psna, a muHAa agpeca — 9 paspaAnos. B cocrase
uHTepderica IPUCYTCTBYIOT TaKXKe HOIOIHH-
TeJIbHbIE 4-pa3psANHbIe IIUHBI JAHHBIX (BXOmHAA
u BbIXOILHafI), UCIIOJIb3YyEMbIE ITPU BBIIIOJTHEHUN
onepaunﬁ C IIPUMEHEHNEM KOHTPOJIAA Y€ETHOCTHU.

Ha puc. 106 mpuBeneH ycIoBHbLI rpadude-
CKHI 00pa3 d7ieMeHTa 1-1I0pTOBOII OIIepaTUBHOM
HaMsTHU C OpraHu3anueit 512 cios x 32 paspsana
U TIOZIIEP/KKOM KOHTPOJISL YeTHOCTH, OTHCAHNe
KOTOPOro (hOPMHPYETCsI ¢ IIOMOLIBIO I1abI0Ha
512 x 32 + 4 Parity bits (RAMB16_536).

8k x 2 (RAMBI16_S2) Bxmio4daeT B cebs KOH-
CTPYKIIUIO, IPeJJHA3HAUEHHYIO ]I MOATO-
toBku VHDL-onucanus Bapuanrta KoHdpury-
PHUPOBAHUS MOA YIS 6JI0UHON AMSTH B KPH-
CTaJuIaX MIPOTrPaMMUPYEMOMN JIOTUKU CEMENCTBA
Spartan-3, B Buje 2jieMeHTa 1-TOpTOBOTO
O3V emkocTsio 16 384 6ura ¢ opranusanuei
8192 cnosa x 2 paspspa.

-- RAMBI16_S2 : In order to incorporate this function into the design,
-- VHDL : the following instance declaration needs to be placed
-- instance : in the architecture body of the design code. The
-- declaration : instance name (RAMB16_S2_inst) and/or the port
declarations
-- code : after the “=>" assignment maybe changed to properly
- : reference and connect this function to the design.
--: All inputs and outputs must be connected.
-~ Library : In addition to adding the instance declaration, a use
-- declaration : statement for the UNISIM.vcomponents library needs to be
-- for : added before the entity declaration. This library
-~ Xilinx : contains the component declarations for all Xilinx
-~ primitives : primitives and points to the models that will be used
-~ : for simulation.
-- Copy the following two statements and paste them before the
-- Entity declaration, unless they already exist.
Library UNISIM;
use UNISIM.vcomponents.all;
. Cut code below this line and paste into the architecture
body---->
-- RAMB16_82: 8k x 2 Single-Port RAM
-- Spartan-3
-- Xilinx HDL Language Template, version 11.4
RAMBI16_S2_inst: RAMB16_S2
generic map (
INIT => X“0”, -- Value of output RAM registers at startup
SRVAL => X“0”, -- Ouput value upon SSR assertion
WRITE_MODE => “WRITE_FIRST”, -- WRITE_FIRST,
READ_FIRST or NO_CHANGE
-~ The following INIT_xx declarations specify the initial contents of
the RAM
-- Address 0 to 2047
INIT_00 => X“00000000000000000000000000000000000000000”,
INIT_01 => X“00000000000000000000000000000000000000000”,
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INIT_02 => X“00000000000000000000000000000000000000000”,

INIT_0D => X“00000000000000000000000000000000000000000”,

INIT_OE => X“00000000000000000000000000000000000000000”,

INIT_OF => X“00000000000000000000000000000000000000000”,
-- Address 2048 to 4095

INIT_10 => X“00000000000000000000000000000000000000000”,

INIT_11 => X“00000000000000000000000000000000000000000”,

INIT_12 => X“00000000000000000000000000000000000000000”,

INIT_1D => X“00000000000000000000000000000000000000000”,

INIT_1E => X“00000000000000000000000000000000000000000”,

INIT_IF => X“00000000000000000000000000000000000000000”,
-- Address 4096 to 6143

INIT_20 => X“00000000000000000000000000000000000000000”,

INIT_21 => X“00000000000000000000000000000000000000000”,

INIT_22 => X“00000000000000000000000000000000000000000”,

INIT_2D => X“00000000000000000000000000000000000000000”,

INIT_2E => X“00000000000000000000000000000000000000000”,

INIT_2F => X“00000000000000000000000000000000000000000”,
-- Address 6143 to 8191

INIT_30 => X“00000000000000000000000000000000000000000”,

INIT_31 => X“00000000000000000000000000000000000000000”,

INIT_32 => X“00000000000000000000000000000000000000000”,

INIT_3D => X“00000000000000000000000000000000000000000”,
INIT_3E => X“00000000000000000000000000000000000000000”,
INIT_3F => X“00000000000000000000000000000000000000000”)
port map (

DO => DO, -- 2-bit Data Output

ADDR => ADDR, -- 13-bit Address Input

CLK => CLK, -- Clock

DI => DI, -- 2-bit Data Input

EN => EN, -- RAM Enable Input

SSR => SSR, -- Synchronous Set/Reset Input

WE => WE -- Write Enable Input

-- End of RAMBI16_S2_inst instantiation

ITpencraBieHHBIN 11A6JIOH BBIIOIHEH HA OCHO-
Be 6ubnuoreanoro npumutusa RAMB16_S2.
B mpuBefeHHOM KOHCTPYKIMHU B COCTaBe MHTEP-
beiica PUCYTCTBYIOT 2-pasps/iHbIE IIHHbI aH-
HBIX U 13-pagpsHasd LIKHA ajipeca.

YcnoBHbl rpadudeckuit 06pa3 ameMeHTa
1-moproBoro O3Y ¢ opranusanuei 8192 cio-
Ba X 2 pa3psja, OIMCaHUE KOTOPOTO CO3NAETCS
¢ noMo1pio 1mabnaona 8k x 2 (RAMB16_S2) nus
IOCIIeNyIOlell peaTu3auy Ha OCHOBE MOJYJIS
6mounoit mamsitu Block RAM TTIJTHIC cemericra
Spartan-3, n3o6paxeH Ha puc. 107.

B xaranore Distributed RAM, Bxopsiiem
B cocras noppasnena RAM/ROM (Puc. 51. KuT.
2010. Ne 8), cocpenoToUeHbl 06PA3I[bI OIIHCA-
HUU 5JIEMEHTOB OIIEPATUBHDBIX 3AIIOMUHAIOIUX
YCTPOMCTB Pa3IUYHOTO THUIIA, KOTOPbIE pea-
JM3YIOTCS Ha 6a3e pecypcoB pacIpenieeHHOM
namsatu [TJIMC cemeticTBa Spartan-3. B cocras
Bcex cexnuit tuna SLICEM xpucranios npo-
IPaMMHUPYEMOM JIOTUKH 3TOTO CEMENCTBA BXO-
IAT 1Be 4-BXOJOBbIE TaOIUIIBI Hp€06pa30BaHI/IH
LUT (Look-Up Table), kaxxmast u3 KOTOPBIX

RAMB16_S2
WE

EN

SSR
CLK DO(1:0)
ADDR(8:0)

DI(31:0)

Puc. 107. YcnosHbiii rpacpuueckmii obpas
2-noptosoro O3Y (wabnoH 8k x 2 (RAMB16_S2))

MO’KeT KOH(pUTYpUPOBATHCS B BUJIE JIEMEHTA
O3Y wunu [13Y ¢ uHPOPMAIIMOHHOI EMKOCTHIO
16 6ur [1, 19]. Takum 06pasom, OfHA CEKIHsL
YKa3aHHOTO THUIIA O3BOJIET Pean30BaTh dJe-
MEHT 3aIIOMUHAIOLIETO YCTPOUCTBA EMKOCTBIO
32 6uTa ¢ pasaMYHON PaspSTHOCTHIO JAHHBIX
(32 cnoBa x 1 pasps mwu 16 ¢i1oB x 2 paspsina).

Karanor Distributed RAM comepXut nBe
nanku — Dual-Port u Single-Port. B namnke
Dual-Port HaxonaTCs1 [1a6T0HBI OLIMCAHUI dJTe-
MEHTOB 2-TIOPTOBBIX PacIpefeIeHHBIX Olepa-
THUBHBIX 3aIIOMHUHAKOIIINX yCTpOﬁCTB C Opranu-
3anueit 16 cios x 1 paspsin. [anka Single-Port
o6benuHsieT B cebe 00pasiibl OIIMCAHUI dJIeMeH-
TOB 1-TIOPTOBOI pacIpeeIeHHOM OIIePaTUBHOK
HaMSATH C Pa3IHIHON HHPOPMAI[HOHHOM eMKO-
CTbIO, KOTOPbI€ CI'PYIIIIMPOBAHBI B IIOPA3€IbI
B COOTBETCTBUU C KOJIUMYECTBOM TYECCK.

16 x 1 negedge write (RAM16X1D_1) conepsxur
1a6or VHDL-omycanmys a1eMeHTa 2-II0pPTOBOTO
O3Y ¢ uHpOpMAIHOHHOI EMKOCTBIO 16 61T, CHH-
TE3UPYEMOTO B BUJIe PacIIpeeJIeHHON TaMsATH
B KPUCTaJIJIaX IIPOrPaMMUPYeMOM JIOTUKY CeMEN-
crBa Spartan-3. OCHOBY 3TOI KOHCTPYKIUK 00pa-
3yeT OmepaTop CO3MAHHS IK3eMIUISIpa GHOIoTe -
Horo npumuTBa RAM16X1D_1.

-- RAM16X1D_1 : In order to incorporate this function into the design,
-- VHDL : the following instance declaration needs to be placed

-- instance : in the architecture body of the design code. The

-- declaration : instance name (RAM16X1D_1_inst) and/or the port
declarations

-- code : after the “=>” assignment maybe changed to properly

-- : reference and connect this function to the design.

--: All inputs and outputs must be connected.

-- Library : In addition to adding the instance declaration, a use

-- declaration : statement for the UNISIM.vcomponents library needs to be
-- for : added before the entity declaration. This library

-- Xilinx : contains the component declarations for all Xilinx

-- primitives : primitives and points to the models that will be used

-- : for simulation.

-~ Copy the following two statements and paste them before the

-- Entity declaration, unless they already exist.

Library UNISIM;

use UNISIM.vcomponents.all;

== Komm=sl Cut code below this line and paste into the architecture
body---->
-- RAM16X1D_1: 16 x 1 negative edge write, asynchronous read dual-
port distributed RAM
-- Spartan-3
-- Xilinx HDL Language Template, version 11.4
RAMI16X1D_1_inst: RAM16X1D_1
generic map (
INIT => X“0000”
)
port map (
DPO => DPO, -- Read-only 1-bit data output for DPRA
SPO => SPO, -- R/W 1-bit data output for A0-A3
A0 => A0, -- R/W address[0] input bit
Al=>Al, -- R/W address[1] input bit
A2 => A2, -- R/W address[2] input bit
A3 => A3, -- R/W address[3] input bit
D =>D, -- Write 1-bit data input
DPRAO => DPRAO, -- Read-only address[0] input bit
DPRA1 => DPRAL, -- Read-only address[1] input bit
DPRA2 => DPRA2, -- Read-only address[2] input bit
DPRA3 => DPRA3, -- Read-only address[3] input bit
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input

-- End of RAM16X1D_1_inst instantiation

B onucanuu unrepdeiica 6ub1n0TeIHOrO
npumuTBa RAM16X1D_1 ucnosnb3yeTcs ciie-
[LIOIIIasi CHCTeMa YCIIOBHBIX 0003Ha4YeHHIT BXO-
JIOB U BBIXOJIOB:

o SPO — nHOOPMAIMOHHBII BEIXOJ, IEPBOTO
nopra O3Y;
o DPO — uH(pOpManUOHHbII BEIXOJ BTOPOTO

IIOpTa 3JIEMEHTA OTlePaTUBHOMN MaMATH;

e A0—A3 — azipecHble BXOZIbI IIEPBOTO TIOPT3;

e D— I/IH(i)opMaLu/IOHHLH?I BXOJI MaHHBIX;

o DPRA(O-DPRA3 — anpecHble BXOIbI BTOPOTO
opTa;

e WCLK — BX0f cUrHaJIa CHHXPOHU3AITUH;

e WE — Bxo7 pa3pelieHus 3aucH.

B anemeHTax 2-IOPTOBBIX 3aIIOMUHAIOITIX
YCTPOICTB, GOPMUPYEMBIX C IOMOIIIBIO IIIa-
610Ha 16 x 1 negedge write (RAM16X1D_1),
IepBBI [IOPT, KOTOPBLI BKIIOYAET B cebst agpec-
uele Bxogbl AO—A3 u Beixon SPO, mo3Bonser
BBITIOJIHATDH KaK OII€pally YT€HUS, TAK U 3allu-
CH BXOIHBIX JJAaHHBIX. BTOpoit mopT (c aJIpeCcHbI-
mu Bxogamu DPRAO-DPRA3 u Beixomom DPO)
HpeIHasHadeH TOJBKO It YTeHust HHPpOopMa-
nuu, xpaasmeiics B O3Y. 3arpyska BXOTHBIX
IAHHBIX B STYEUKH 3JIEMEHTA 2-TIOPTOBOM pac-
IpeNeNeHHON OIEePAaTUBHOM MAMATH IIPOU3-
BOAUTCA IIO CIIaly CUT'HAJIa CUHXpPOHU3al U
IIpU HAJIUYUU BBICOKOTI'O JIOTUIECKOTO YPOBHA
Ha Bxoje paspemtenus 3anucu WE. Jlinsg nnu-
IMalu3alUU COIEPKUMOTO CO3/laBaeMBbIX
2-noptoBbix O3Y mpenycMOTpeH HacTpauBae-
Merit mapametp INIT. 3Hagenne aToro mapame-
Tpa 3afiaeTcs B BUIe 4-Pa3psAmHOro IIeCTHA/IA~
TEPUYHOTO YUCIIA.

Ha puc. 108 mokasaH yciaoBHBIN rpadude-
CKHI 00pa3 3j1eMeHTa 2-TI0PTOBOI pacIperie-
JIEHHOW OIIepaTUBHOM IaMATH C OpraHU3aruen
16 cnoB x 1 pa3psn, A1 IOATOTOBKY OIMCAHUS
KOTOPOTO HCIIOJIb3YeTcs 1abiIoH 16 x I negedge
write (RAM16X1D_1).

16 x 1 posedge write (RAM16X1D) upen-
craBiisieT co601t 06pager] ONUCAHNUSI BAPUAHTA
KOH(UryprpoBaHUs TabIUIBI TPe0OPa30BAHIS
LUT xpucrayuioB nporpaMMHUpyeMOIi JTOTHKA
cemericTBa Spartan-3 B Bujie 21eMeHTa 2-TIOPTO-
BOTO OIIEPaTUBHOTO 3aIIOMUHAIOIIETO yCTPOIi-

RAM16X1D_1

—Oop WCLK

—1 A0
SPO —

— DPRAO
— DPRA1 bPO
— DPRA2

— DPRA3

Puc. 108. YcnosHbii rpadmueckuit 0bpas
pacnpegaenerHoro 2-noptosoro O3Y
(wabnon 16 x 1 negedge write (RAM16X1D_1))
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cTBa ¢ UHHOPMAIMOHHOM eMKOCThIO 16 6uT
u opraHu3anueit 16 cios x 1 paspsn. OcHoBoI
9TOro Ia6I0HA SIBJISETCS IK3EMIUISIP 616110~
TeyHoro npuMutusa RAM16X1D.

-~ : In order to incorporate this function into the design,

-- VHDL : the following instance declaration needs to be placed

-- instance : in the architecture body of the design code. The

-- declaration : instance name (RAM16X1D_inst) and/or the port
declarations

-- code : after the “=>” assignment maybe changed to properly

-- : reference and connect this function to the design.

--: All inputs and outputs must be connected.

-- Library : In addition to adding the instance declaration, a use

-- declaration : statement for the UNISIM.vcomponents library needs
to be

-- for : added before the entity declaration. This library

-- Xilinx : contains the component declarations for all Xilinx

-- primitives : primitives and points to the models that will be used

-- : for simulation.

-- Copy the following two statements and paste them before the

-- Entity declaration, unless they already exist.

Library UNISIM;
use UNISIM.vcomponents.all;

S Cut code below this line and paste into the architecture
body---->

-- RAM16X1D: 16 x 1 positive edge write, asynchronous read dual-
port distributed RAM

-- Spartan-3

-- Xilinx HDL Language Template, version 11.4

RAM16X1D_inst : RAM16X1D
generic map (

INIT => X“0000”

)

port map (
DPO => DPO, -- Read-only 1-bit data output for DPRA
SPO => SPO, -- R/W 1-bit data output for A0-A3
A0 => A0, -- R/W address[0] input bit
Al =>Al, -- R/W address[1] input bit
A2 => A2, -- R/W address[2] input bit
A3 => A3, -- R/W address[3] input bit
D => D, -- Write 1-bit data input
DPRAO => DPRAO, -- Read-only address[0] input bit
DPRA1 => DPRAL, -- Read-only address[1] input bit
DPRA2 => DPRA2, -- Read-only address[2] input bit
DPRA3 => DPRA3, -- Read-only address[3] input bit
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input

)i
-- End of RAM16X1D_inst instantiation

B cocraBe cucTeMBI yCIOBHBIX 0003HAICHHI
nHTepQefCHBIX IOPTOB B MPeACTABICHHOM
KOHCTPYKI U UCIIOJBIYIOTCA T€ )K€ UIECHTU-
(bHKaTopr BXOJIOB U BBIXOJIOB, 9YTO U B IIPEJbI-
nyuieM mra6ione. Ho mpu atom Heo6Xx0nMMO
YIUTHIBATh, YTO B OTJIHYKE OT OGUOIHOTEIHOTO
npumutua RAM16X1D_1, ncnonb3yemMoro
B COCTaBe IIPEIbIYILEro MA6I0Ha, B JIeMEHTaX
O3V, popMupyeMbIX Ha OCHOBE KOMIIOHEHTa
RAM16X1D, 3arpyska TaHHBIX B SUEHKH IaMs-
TH IIPOU3BOAUTCS 110 (DPOHTY TAKTOBOTO CHTHA-
JIa IpU HAUIUYUYU aKTUBHOT'O YPOBHS HalIPsSDKeE-
HUS Ha BXoJle paspemenns 3anucu WE.

Ha puc. 109 npuseneH ycIoBHbII rpacdude-
ckuit 06pa3 aseMeHTa 2-IIOPTOBOI pacIpese-
JIEHHOW OTIepaTUBHOW IaMATH, I CO3TaHUA
OIUCaHUsI KOTOPOTO UCIOIb3YeTCs MIabI0H
16 x 1 posedge write (RAM16X1D).

16 x I negedge write (RAM16X1S_1) siBnsier-
Cs1 111a6JIOHOM OIIHCAHMS JIeMeHTa 1-TI0pTOBOro
OIIePaTHBHOTO 3aIIOMUHAIOIIETO YCTPOUCTBA HH~
(bOpMaLHOHHOI eMKOCTBIO 16 61T C OpraHu3anu-
eit 16 coB x 1 paspsi, CHHTe3HpyeMoro Ha 6ase
pacIpesieNIeHHOM TaMSATU KPHCTJUIOB IIPOrpam-
MHPYeMOH JIOTUKHU ceMericTBa Spartan-3.
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RAM16X1D

—P WCLK

— DPRAO
—1 DPRA1 bPo
— DPRA2

— DPRA3

Puc. 109. YcnosHbii rpadmueckuit 0bpas anemeHta
2-nopToeoro pacnpeaeneqHoro O3Y
(wabnow 16 x 1 posedge write (RAM16X1D))

-- RAM16X1S_1 : In order to incorporate this function into the design,
-- VHDL : the following instance declaration needs to be placed

-- instance : in the architecture body of the design code. The

-- declaration : instance name (RAM16X1S_1_inst) and/or the port
declarations

-- code : after the “=>” assignment maybe changed to properly

- : reference and connect this function to the design.

--: All inputs and outputs must be connected.

-~ Library : In addition to adding the instance declaration, a use

-~ declaration : statement for the UNISIM.vcomponents library needs to be
-- for : added before the entity declaration. This library

-- Xilinx : contains the component declarations for all Xilinx

-- primitives : primitives and points to the models that will be used

-- : for simulation.

-- Copy the following two statements and paste them before the

-~ Entity declaration, unless they already exist.

Library UNISIM;

use UNISIM.vcomponents.all;

== Geee Cut code below this line and paste into the architecture
body---->

-- RAM16X1S_1: 16 x 1 negedge write distributed (LUT) RAM
-- Spartan-3
-- Xilinx HDL Language Template, version 11.4

RAMI16X1S_1_inst : RAM16X1S_1

generic map (
INIT => X“0000”
)

port map (
O => 0, -- RAM output
A0 => A0, -- RAM address[0] input
Al=>Al, -- RAM address[1] input
A2 => A2, -- RAM address[2] input
A3 => A3, -- RAM address[3] input
D => D, -- RAM data input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input

);
-- End of RAM16X1S_1_inst instantiation

B ocHOBe mpencTaBieHHOro IabaoHa Je-
JKUT IKIEMILIIAP 6I/I6J'[I/IOTC‘IHOI‘O IIpUMUTHBA
RAM16X1S_1. Cucrema ycioBHBIX 0603Hade-
HUI, UCIIOJIb3yeMas B ONUCaHUU HTepderica
OTOI'0 KOMIIOHEHTA, OTJIMIAETCA OT COBOKYITHO-
cTH I/I;[eHTI/I(bHKaTopOB BXOJIOB U BBIXO/IOB OH-
6nuoreqnoro npumutusa RAM16X1D_1 Tomb-
ko HauMeHoBaHueM Bbixoga O3Y (O). Bxonnbie
TaHHBIE, TOCTyMatoIKe Ha Bxox, D, 3aHocATCs
B Y€Ky DJIeMEHTa OIl€PAaTUBHON HaMATHU
I10 CIafy TaKTOBOTO curHana Ha Bxome WCLK

RAM16X1S_1

—OpWCLK

—1 A0 o

Puc. 110. YcnosHbii rpadhmueckuit 0bpas
pacnpegenerHoro 1-noptosoro O3Y
(wabno 16 x 1 negedge write (RAM16X1S_1))

IIpH 110Aa49€ BHICOKOT'O JIOTUYIECKOTO YPOBHS Ha-
IpsDKEHMS Ha BXOJ, paspettienus samucu WE.

YcinoBHbl rpadudeckuit 06pas ajeMeHTa
pacnpenenersHoro 1-nmoprosoro O3V c opra-
Husanuein 16 cjioB x 1 pa3psn, onucanue Ko-
TOporo GOpMUPYETCs ¢ IOMOIIBIO ITabI0Ha
16 x 1 negedge write (RAM16X1S_1), mokasau
Ha puc. 110.

16 x 1 posedge write (RAM16X1S) npencras-
aster obpaser; VHDL-onucanus BapuanTa KOH-
¢durypuposanus Tabauubl npeo6pasoBaHUs
LUT ITUIUC cemerictsa Spartan-3 B ¢hopme ai1e-
MenTa 1-moproBoro O3Y ¢ nudopMauoHHOM
€MKOCTBIO 16 6T 1 Opranusanueit 16 cios x
1 paspsta. OCHOBOII 9TOTO I1a0IOHA SBISETCS
OIIEPaTOp CO3MAHMS IK3eMILTApa GHOIUOTETHO-
ro npumuTusa RAM16X1S.

-- RAM16X1S : In order to incorporate this function into the design,
-- VHDL : the following instance declaration needs to be placed

-~ instance : in the architecture body of the design code. The

-- declaration : instance name (RAM16X1S_inst) and/or the port
declarations

-- code : after the “=>” assignment maybe changed to properly

- : reference and connect this function to the design.

--: All inputs and outputs must be connected.

-- Library : In addition to adding the instance declaration, a use

-~ declaration : statement for the UNISIM.vcomponents library needs
to be

-~ for : added before the entity declaration. This library

-~ Xilinx : contains the component declarations for all Xilinx

-~ primitives : primitives and points to the models that will be used

-~ : for simulation.

-- Copy the following two statements and paste them before the
-- Entity declaration, unless they already exist.

Library UNISIM;

use UNISIM.vcomponents.all;

-- <---—-Cut code below this line and paste into the architecture body-

-- RAM16X1S: 16 x 1 posedge write distributed (LUT) RAM
-- Spartan-3
-- Xilinx HDL Language Template, version 11.4

RAM16X1S_inst : RAM16X1S

generic map (
INIT => X“0000”
)

port map (
0O =>0, -- RAM output
A0 => A0, -- RAM address[0] input
Al=>Al, -- RAM address[1] input
A2 => A2, -- RAM address[2] input
A3 => A3, -- RAM address[3] input
D =>D, -- RAM data input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input

)i
-- End of RAM16X1S_inst instantiation
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RAM16X1S

—1 WCLK

Puc. 111. YcnosHbiit rpadmueckuit 0bpas anemeqta
1-noptoBoro pacnpeaenetHoro O3Y
(wabno 16 x 1 posedge write (RAM16X1S))

DIleMeHTBI OIepaTUBHOM HaMsITH, GopMuU-
pyeMble Ha OCHOBe OHOIMOTETHOTO IPUMUTHBA
RAM16X1S, otnuyarorca ot O3Y, BuIIOIHSIE-
MbIX Ha 6ase kommonentTa RAM16X1S_1, pac-
CMOTPEHHOTO BBIIIE, TOJIBKO TEM, YTO 3AIIUCH
HaHHBIX OCYIIeCTBISETCS IO (PPOHTY CUTHAIA
CUHXPOHU3ALUU.

Ha puc. 111 uzo6paskeH yCIOBHBIN Ipa-
¢dbudeckuit 06pa3 seMeHTa pacIpeeIeHHO-
ro l-moprosoro O3Y ¢ uapopmanuoHHO
€MKOCTBIO 16 6T 1 opranusanueit 16 cios x
1 paspsn, ni1s NOArOTOBKU ONMCAHUS KOTOPO-
TO UCIOJIB3YeTCst 11abioH 16 x 1 posedge write
(RAM16X1S).

16 x 2 posedge write (RAM16X2S) Britouaer
B cebs KOHCTPYKIIUIO, NIpeJHAa3HAYEeHHYIO [/
IIOATOTOBKH OIIMCAHMA 3JIEMEHTA I‘HOpTOBOFO
O3Y ¢ undpOpMaIIOHHOI eMKOCThIO 32 6uTa
U opraHusanueit 16 caos x 2 paspsina, CHHTe-
3MPyeMOro Ha OCHOBE PeCypcoB pacIpelieieH-
HOW IaMATH KPUCTAJIIOB IIPOrPaMMUPYEMOK
JIOTHKH ceMelicTBa Spartan-3. B kauecTBe 0CHO-
BBI 9TOrO IA6JI0HA UCIOIB3YETCS IK3EMILIIP
6ubnuoreyroro mpumutusa RAMI6X2S.

-- RAM16X2S : In order to incorporate this function into the design,
-- VHDL : the following instance declaration needs to be placed

-- instance : in the architecture body of the design code. The

-- declaration : instance name (RAM16X2S_inst) and/or the port
declarations

-- code : after the “=>” assignment maybe changed to properly

- : reference and connect this function to the design.

--: All inputs and outputs must be connected.

-- Library : In addition to adding the instance declaration, a use

-- declaration : statement for the UNISIM.vcomponents library needs
to be

-- for : added before the entity declaration. This library

-- Xilinx : contains the component declarations for all Xilinx

-- primitives : primitives and points to the models that will be used

-- : for simulation.

-- Copy the following two statements and paste them before the

-- Entity declaration, unless they already exist.

Library UNISIM;

use UNISIM.vcomponents.all;

== Emem Cut code below this line and paste into the architecture
body---->

-- RAM16X2S: 16 x 2 posedge write distributed (LUT) RAM
-- Spartan-3
-- Xilinx HDL Language Template, version 11.4
RAM16X2S_inst : RAM16X2S
generic map (
INIT_00 => X“0000”, -- INIT for bit 0 of RAM
INIT_01 => X“0000”) -- INIT for bit 1 of RAM

port map (
00 => 00, -- RAM data[0] output
01 => 01, -- RAM data[1] output
A0 => A0, -- RAM address[0] input
Al=>Al, -- RAM address[1] input
A2 => A2, -- RAM address[2] input
A3 => A3, -- RAM address[3] input
D0 => D0, -- RAM data[0] input
D1 => DI, -- RAM data[1] input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input

);
-- End of RAM16X2S_inst instantiation

B cucreMy ycnoBHBIX 0003HAYEHU HHTEP-
(deiicHbIX TOPTOB GUOGINOTEIHOTO IPUMUTH-
Ba RAM16X2S xpoMe HaMeHOBaHMH BXOJIOB
U BBIXOJOB, ITPENCTABJIECHHBIX BbIIIIE IIPU pac-
CMOTpPEHUN LHaGIIOHOB OIIKMCAHUS JJIEMEHTOB
2-mopToBbIX pacmpeneneHHbx O3Y, BXoAT
crlenyoniye HIeHTU(UKATOPBL:

e O0 — BBIXOJ] HYJIEBOTO Pa3psija NaHHbIX;

e O] — BBIXO[ [IepBOTO pa3psifia JaHHBIX;

e D0 — uH()OPMAIMOHHBII BXOJ HYJIEBOTO
paspsAna naHHbIX;

e D1 — uHdopMAaIMOHHbII BXOJ IEPBOTO pa3-
pAna naHHBIX.

[l MHUITIAIU3AIUU CONEeP>KUMOTO sTYeeK
OIepaTUBHOM [aMsTH, POPMUPYEMBIX C ITIOMO-
1ipio 1mabnoHa 16 x 2 posedge write (RAM16X2S),
NPUMEHSAIOTCA HacTpauBaeMble Iapame-
Tpbl INIT_00 u INIT_01, 3Ha4eHMst KOTOPBIX 3aia-
I0TCSL B BUJIe 4-pa3psIIHbIX LIECTHAALATEPUIHBIX
yuce. [Tpu arom napamerp INIT_00 onpenernser
COIIEP’KHUMOE ST9eeK, COOTBETCTBYIOIIUX HYJIEBOMY
paspsty JaHHBIX, a mapamerp INIT_01 yxa3bia-
€T 3HAYCHUS, 3alIMCbIBAE€MbIE I10C/IE€ 3aBEPIIIEHU
xou¢urypuposanus [IVIVC B sraeiiku, cOOTBeT-
CTBYIOLIYE IIEPBOMY Pa3psifly NaHHbIX.

Ycnosuerit rpadpudeckuit 06pa3 aneMeHTa
1-oproBoro O3Y ¢ napOpMAIOHHOI eMKO-
CTbIO 32 6uTa U OpraHusaruei 16 cjoB x 2 pas-
psiIa, OIHMCaHHe KOTOPOTO CO3[[AeTCS Ha OCHO-
Be 1ma6iona 16 x 2 posedge write (RAM16X2S)
IS TIOC/IeAYIOLIIel pealu3aiuy Ha 6ase TabIuIy
npeo6paszosanust LUT kpucTannos mporpam-
MUPYeMO¥ JIOTHKHK ceMelicTBa Spartan-3, oka-
3aH Ha puc. 112.

32 x 1 negedge write (RAM32X1S_1) conep-
KUT 00pasers ONUCAHUS JIEMEHTa 1-[IOPTOBOTO
O3Y ¢ undpOopMaIIOHHO eMKOCThIO 32 6uTa
U opraHusanueit 32 cjaosa x 1 paspsj, BbIIIOJ-
HEMOTO Ha OCHOBE PECYpPCOB pacpe/ie/leHHOM
namstu [TJIMC cemeticta Spartan-3. 3anuch
IAQHHBIX B OIEPATUBHYIO HAMSATh, GopMupye-
MYIO Ha OCHOBE 3TOT0 I1a0JI0Ha, IIPOU3BOIUTCS
IO CIIajly TAKTOBOTO CHTHAJIA.

-- RAM32X1S_1 : In order to incorporate this function into the design,
-- VHDL : the following instance declaration needs to be placed

-- instance : in the architecture body of the design code. The

-- declaration : instance name (RAM32X1S_1_inst) and/or the port
declarations

-- code : after the “=>” assignment maybe changed to properly

-- : reference and connect this function to the design.

--: All inputs and outputs must be connected.

-- Library : In addition to adding the instance declaration, a use

-~ declaration : statement for the UNISIM.vcomponents library needs to be
-- for : added before the entity declaration. This library

-- Xilinx : contains the component declarations for all Xilinx

-- primitives : primitives and points to the models that will be used
-~ : for simulation.

RAM16X2S

— D1 00 —

—Op WCLK
—1 A0
o1 —

Puc. 112. YcnosHbii rpadhmueckuit 0bpas anemeHta
1-noprtoeoro pacnpegeneqHoro O3Y
(wabnoHa 16 x 2 posedge write (RAM16X2S))

-- Copy the following two statements and paste them before the
-- Entity declaration, unless they already exist.

Library UNISIM;
use UNISIM.vcomponents.all;

s Cut code below this line and paste into the architecture
body---->

-- RAM32X1S_1: 32 x 1 negedge write distributed (LUT) RAM
-- Spartan-3
-- Xilinx HDL Language Template, version 11.4

RAM32X1S_1_inst : RAM32X1S_1

generic map (
INIT => X“00000000”
)

port map (
O =>0, -- RAM output
A0 => A0, -- RAM address[0] input
Al=>Al, -- RAM address[1] input
A2 => A2, -- RAM address[2] input
A3 => A3, -- RAM address[3] input
A4 => A4, -- RAM address[4] input
D => D, -- RAM data input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input

);
-- End of RAM32X1S_1_inst instantiation

B oTnmuume OT npenpInynux nabIo0HOB OIIM-
CaHMII 3JIEMEHTOB PACITPe/ieIeHHON OIepaThB-
HOI1 [TaMSITH B cocTaBe nHTep(deiica 6ubinorey-
Horo npumuTiBa RAM32X1S_1, o6pasyrorero
OCHOBY IIPe[CTaBIEHHON KOHCTPYKIUH, IIPH-
CYTCTBYeT JOIOIHUTEIbHBIN apecHbI BXoz A4
B COOTBETCTBHH C EMKOCTBIO 3TOT0 KOMITOHEHTA.
IIpu mpakTUIeCKOM HCIIOJIb30BAHUY I1a0I0-
Ha 32 x I negedge write (RAM32X1S_1) cienyer
O6paTI/ITL BHUMAaHHUE HA TO, YTO 3HAYCHUA HaA-
crpansaemoro napamerpa INIT, onpenensio-
II1eTO HavaJbHOE COZIEPKUMOE sTIeeK OTlepaTHB-
HOIL [TAMSATH, 3a0aI0TCs B hopMe 8-pa3psgHOro
IIeCTHAZIIIATEPIIHOTO YHCIIA.

Ha puc. 113 usobpakeH ycaoBHbL rpadu-
Jeckuit 06pas anementa l-moprosoro O3V
¢ nHGOPMAIIMOHHOM eMKOCTbIO 32 6uTa U Op-
raHu3anuei 32 cjaosa x 1 paspsn, peaau3yeMoro
Ha OCHOBe Tabnun npeobpasosanus LUT kpu-
CTaJUIOB IIPOTPaMMUPYEMOM JIOTUKH CEMENCTBA
Spartan-3.

32 x 1 posedge write (RAM32X1S) siBns-
ercst mabronom VHDL-onucanus snemeHTa
1-II0PTOBOI! OIEPATHBHOM MaMATH ¢ HHPOPMa-
LUOHHOH €MKOCTBIO 32 6uTa U OopraHusanuen
32 cnoBa x 1 pa3psn, npegHa3HAYEHHOTO JJIS
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RAM32X1S_1

—Op WCLK

—1 A0

RAM32X1S

—1 WCLK

Puc. 113. YcnosHbiit rpacpuueckuii obpas 1-noptosoro
03Y (wabnoH 32 x 1 negedge write (RAM32X1S_1))

peanusanyu Ha 6ase TabnuI IpeobpasoBaHUL
ITJIUC cemeiicTBa Spartan-3. OToT mabioH
OTJIMYAETCA OT IIPEAbIAYIIEr0 TOJIBKO OTCYT-
CTBUEM HHBEPCUU TAKTOBOTO CUTHAIA. 3aIIiCh
B aneMeHThl O3V, onucaHusa KOTOPBIX CO3/a-
I0TCSI Ha OCHOBe OHOIMOTEIHOTO IPUMUTUBA
RAM32X1S, ocy1ectsisiercst 10 GppoHTY cur-
HaJla CHHXpOHHU3aluu.

-- RAM32X1S : In order to incorporate this function into the design,
-- VHDL : the following instance declaration needs to be placed

-- instance : in the architecture body of the design code. The

-- declaration : instance name (RAM32X1S_inst) and/or the port
declarations

-- code : after the “=>” assignment maybe changed to properly

-~ : reference and connect this function to the design.

--: All inputs and outputs must be connected.

-- Library : In addition to adding the instance declaration, a use

- declaration : statement for the UNISIM.vcomponents library needs to be
-- for : added before the entity declaration. This library

-- Xilinx : contains the component declarations for all Xilinx

-- primitives : primitives and points to the models that will be used
-- : for simulation.

-- Copy the following two statements and paste them before the

-- Entity declaration, unless they already exist.

Library UNISIM;

use UNISIM.vcomponents.all;

S Cut code below this line and paste into the architecture
body---->
-- RAM32X1S: 32 x 1 posedge write distributed (LUT) RAM
-- Spartan-3
-- Xilinx HDL Language Template, version 11.4
RAM32X1S_inst : RAM32X1S
generic map (
INIT => X“00000000”
)
port map (
O => 0, -- RAM output
A0 => A0, -- RAM address[0] input
Al =>Al, -- RAM address[1] input
A2 => A2, -- RAM address[2] input
A3 => A3, -- RAM address[3] input
A4 => A4, -- RAM address[4] input
D => D, -- RAM data input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input

-- End of RAM32X1S_inst instantiation

YcnoBHbI rpadudeckuit 06pa3 ameMeHTa
1-mopToBoro pactpenenerroro O3Y ¢ opraHu-
3anmeit 32 cioBa x 1 paspsp, it popmuposa-
HUSI OIMCAHUS KOTOPOTO UCIIOJIB3YeTCs! 1IaGI0H
32 x 1 posedge write (RAM32X1S), npusenex
Ha puc. 114.

Puc. 114. YcnosHbii rpadmueckui obpas
1-noptoeoro pacnpeaenexHoro O3Y
(wabnon 32 x 1 posedge write (RAM32X1S))

32 x 2 posedge write (RAM32X2S) nipen-
craBJsteT co60it 06paser] ONKUCAHKS JJIEMEHTa
1-IopTOBOTO ONEPATUBHOTO 3aIIOMUHAIOIIIE-
IO YCTPOICTBa ¢ HHGOPMAINOHHOM eMKOCTIO
64 6uTa 1 opranusanyei 32 ciosa x 2 paspsina,
peasru3yeMoro Ha 6ase pecypcoB pacrpeneseH-
HOW IaMATH KPUCTAJIJIOB IIPOrPaMMUPYEMOM
JIOTHKHU ceMelcTBa Spartan-3.

-- RAM32X2S : In order to incorporate this function into the design,
-- VHDL : the following instance declaration needs to be placed

-- instance : in the architecture body of the design code. The

-- declaration : instance name (RAM16X2S_inst) and/or the port
declarations

-- code : after the “=> assignment maybe changed to properly

- : reference and connect this function to the design.

--: All inputs and outputs must be connected.

-- Library : In addition to adding the instance declaration, a use

-- declaration : statement for the UNISIM.vcomponents library needs
to be

-- for : added before the entity declaration. This library

-- Xilinx : contains the component declarations for all Xilinx

-- primitives : primitives and points to the models that will be used

-- : for simulation.

-- Copy the following two statements and paste them before the
-- Entity declaration, unless they already exist.

Library UNISIM;
use UNISIM.vcomponents.all;

B Cut code below this line and paste into the architecture
body---->

-- RAM32X2S: 32 x 2 posedge write distributed (LUT) RAM
-- Spartan-3
-- Xilinx HDL Language Template, version 11.4

RAM32X2S_inst : RAM32X2S
generic map (
INIT_00 => X“00000000”, -- INIT for bit 0 of RAM
INIT_01 => X“00000000”) -- INIT for bit 1 of RAM
port map (
00 => 00, -- RAM data[0] output
01 => 01, -- RAM data[1] output
A0 => A0, -- RAM address[0] input
Al=>Al, -- RAM address[1] input
A2 => A2, -- RAM address[2] input
A3 => A3, -- RAM address[3] input
A4 => A4, -- RAM address[4] input
DO => D0, -- RAM data[0] input
D1 => DI, -- RAM data[1] input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input

)
-- End of RAM32X2S_inst instantiation

OCHOBY [IPHBENIEHHOI KOHCTPYKIUK 06pasy-
€T OIIepaTOp CO3MAHUS IK3eMIUIsIpa OubIIHOTed-
Horo nnpumuTHBa RAM32X2S. B oTnane ot asne-
MEHTOB OHepaTHBHOﬁ IIaMsITH, CI)OPMI/IPYEMBIX

RAM32X2S

—1 WCLK 00

o1 —

Puc. 115. YcnosHbiit rpacpuueckuii 06pas 1-noptosoro
03Y (wabnow 32 x 2 posedge write (RAM32X2S))

C IOMOIIIBIO [IBYX IPEIbIAYIINX MIa0I0HOB, st
UHHUNKAnu3anuu cogepxumoro O3Y, coznasae-
MOT0 Ha 6a3e 9TOro 6UOIMOTEIHOrO KOMITOHEH-
Ta, HEOOXOIUMO OIIPEENIUTh 3HATEHNUS IBYX Ha-
crpauBaeMbIx napamerpos INIT_00 u INIT_O1.
3HaueHne KaKI0TO U3 3THX IIapaMeTPOB YKa3bl-
BaeTCs B BUME 8-pa3psIHOTO LIeCTHAIATepUud-
HOTO YHCIIA.

Ha puc. 115 moxasaH ycIOBHbILA rpadraecKuit
06pa3 anementa 1-moprosoro O3Y ¢ unpopma-
IIUOHHON €MKOCTBIO 32 6uTta u opraHu3anuen
32 cnoBa x 2 paspsja, peain3yeMoro Ha OCHOBe
Tabu npeobpasosanust LUT KpucTasios mpo-
TpaMMUPYeMOIi JIOTUKH ceMelcTBa Spartan-3,
1151 TIOAATOTOBKHM OIMCAHUS KOTOPOTO UCIIONb3Y -
ercst rabiion 32 x 2 posedge write (RAM32X2S).

64 x 1 negedge write (RAM64X1S_1) Bxiio-
qaeT B ce6st mabron VHDL-onucanus aie-
MmenTa 1-moproBoro O3Y ¢ uapopManmoHHo
eMKOCTBIO 64 61Ta U OpraHu3sarueil 64 coBa x
1 paspsn, CHHTe3UpyeMoro Ha 6a3e TabIuIl
mpeo6pasosanust IIJIMC cemericta Spartan-3.
B KayecTBe OCHOBBI ITOTO MIA0JIOHA UCHIONIB3Y-
eTCsI 9K3eMIUISIP OUOIHOTeIHOTO IPUMUTHBA
RAM64X1S_1. B aneMeHTax OIepaTUBHOU I1a-
MSITH, CO3/[aBaeMbIX Ha 6ase 9TOro 6ubIHOTEY-
HOTO KOMIIOHEHTA, 3aIIUCh NJAHHBIX B STUEUKU
OCYIIIECTBIISAETCA IO CIIaJy TAKTOBOTO CHTHAJIA.

-- RAM64X1S_1 : In order to incorporate this function into the design,
-- VHDL : the following instance declaration needs to be placed

-- instance : in the architecture body of the design code. The

-- declaration : instance name (RAM64X1S_1_inst) and/or the port
declarations

-- code : after the “=>” assignment maybe changed to properly

-- : reference and connect this function to the design.

--: All inputs and outputs must be connected.

-- Library : In addition to adding the instance declaration, a use

-~ declaration : statement for the UNISIM.vcomponents library needs to be
-- for : added before the entity declaration. This library

-- Xilinx : contains the component declarations for all Xilinx

-- primitives : primitives and points to the models that will be used
-~ : for simulation.

-- Copy the following two statements and paste them before the
-- Entity declaration, unless they already exist.

Library UNISIM;
use UNISIM.vcomponents.all;

= K====al Cut code below this line and paste into the architecture
body---->
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-- RAM64X1S_1: 64 x 1 negative edge write, asynchronous read
single-port distributed RAM
-- Spartan-3
-- Xilinx HDL Language Template, version 11.4
RAM64X1S_1_inst : RAM64X1S_1
generic map (
INIT => X“0000000000000000”)
port map (
O => O, -- 1-bit data output
A0 => A0, -- Address[0] input bit

Al =>Al, -- Address[1] input bit
A2 => A2, -- Address[2] input bit
A3 => A3, -- Address[3] input bit
A4 => A4, -- Address[4] input bit

A5 => A5, -- Address[5] input bit

D => D, -- 1-bit data input

WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input

)i
-- End of RAM64X1S_1_inst instantiation

YcnoBHblil rpadudeckuit 06pas ameMeHTa
1-nopToBoro pacnpepenerroro O3Y c opra-
Hu3aImeil 64 cosa x 1 paspsn, GopMupyemo-
ro ¢ HOoMOIIbIo mabnoHa 64 x 1 negedge write
(RAM64X1S_1), nzo6paxkeH Ha puc. 116.

RAM64X1S_1

—OPpWCLK
—1 A0

Puc. 116. YcnosHbiit rpacpuueckmii obpas 1-noptosoro
03Y (wabnoH 64 x 1 negedge write (RAM64X1S_1))

64 x 1 posedge write (RAM64X1S) comepxut
obpaser] ONKUCAHUS dIeMEHTa 1-OPTOBOTO
O3V ¢ urpOpMaLHOHHO eMKOCThIO 64 OGuTa
U opraHusanuei 64 ciosa x 1 paspsn, npegHa-
3HAYEHHOTO /I pealu3anuy Ha 6ase pecypcos
pacIpenieleHHON TaMATH KPHCTAJUIOB IIPOTrpaM-
MUPYyeMO1 JIOTUKHU ceMeiicTBa Spartan-3. OToT
11a6JI0H BBIIIOJIHEH HA OCHOBE GUOIHOTEIHOTO
npumuTuBa RAM64X1S, KOTOPBIi OTINIaeTCs
oT komnoHeHTa RAM64X1S_1, paccMOTpeHHO-
TO BBIIII€, 3aIIUCHIO ITAHHBIX 10 GPOHTY CUrHAIA
CUHXPpOHU3aluN.

-- RAM64X1S : In order to incorporate this function into the design,
-- VHDL : the following instance declaration needs to be placed

-- instance : in the architecture body of the design code. The

-- declaration : instance name (RAM64X1S_inst) and/or the port
declarations

-- code : after the “=>” assignment maybe changed to properly

-- : reference and connect this function to the design.

--: All inputs and outputs must be connected.

-- Library : In addition to adding the instance declaration, a use

-- declaration : statement for the UNISIM.vcomponents library needs
to be

-- for : added before the entity declaration. This library

-~ Xilinx : contains the component declarations for all Xilinx

-~ primitives : primitives and points to the models that will be used

-- : for simulation.

RAM64X1S

—1 WCLK

Puc. 117. YcnosHbiit rpadmueckmit obpas
pacnpegenetHoro 1-noptosoro O3Y
(wabnon 64 x 1 posedge write (RAM64X1S))

-- Copy the following two statements and paste them before the
-- Entity declaration, unless they already exist.

Library UNISIM;

use UNISIM.vcomponents.all;

== L= Cut code below this line and paste into the architecture
body--—->

-- RAM64X1S: 64 x 1 positive edge write, asynchronous read single-
port distributed RAM
-- Spartan-3
-- Xilinx HDL Language Template, version 11.4
RAM64X1S_inst : RAM64X1S
generic map (
INIT => X“0000000000000000”)
port map (
O => 0O, -- 1-bit data output
A0 => A0, -- Address[0] input bit

Al => Al, -- Address[1] input bit
A2 => A2, - Address[2] input bit
A3 => A3, - Address[3] input bit
A4 => A4, - Address[4] input bit

A5 => A5, -- Address(5] input bit

D =>D, -- 1-bit data input

WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input

)i
-- End of RAM64X1S_inst instantiation

Ha puc. 117 npepncraBieH yCIOBHBIN Ipa-
¢uaeckuit 06pas anemenTa 1-moprosoro O3Y
¢ nH(OPMAIOHHOI eMKOCTBIO 64 6uTa, OITH-
CaHMe KOTOPOTO CO3TAETCsI Ha OCHOBE IIabI0Ha
64 x 1 posedge write (RAM64X1S).
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