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3 DSP 4i#)

B 3-1 & B TRV A RS

7:0]

PADDSUBI[1:0]

A1[17:0] B1[17:0] SBI[17:0]  C[53:0]

.54____I

I
I
I
I
I
54 :
INC |
I
I
I
I
I
I
SBO[17:0] 445 :
PADDSUBI1] I
+- Pre-adder |
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PADDO ALUSEL ALUMODE PADDL |
N o -7 1
SIB[17:0] 18 /18
SIA[17:0] 18 N\ MuxmBL
REGMB1
s MROBL
/2> SOB[17:0]
1§ MROA1
v Y CLK[3:0
ASEL[LO] Ao REG_CNTLI /2 CLKI30]
72 | ¢/ CE[3:0]
BSEL[1.0]7%>: </ RESET[3:0]
ASIGN[1:0]7%>: 6 M1
BSIG N[1:0]7L2>: Y Y /18> SOAILT:0]
| REG_CNTLP REGP1 MULT
: MD1
I
: LoADp “OI)iOAlDB MTI<<18
| % alusel[1:0] alusel[3:2] \ 4
| aluse|[6:4] A_MUX 4 »_ B_MUX
I PPN 4
| N A _OUT lumode([3:0 B_OUT
| CASI>>18—>] 54 alumodef3:0] 5 =
CASI[54:0]—s| . c out
: INC—> 3 - N LOADA={INC[17:0],INA};
| LOADA— ) 54 LOADB={INC[44:27],INB};
| R INA={MROBO0,MROAO};
| ALU_OUTISTATUS /54 INB={MROB1,MROAL}
| RND_INIT—> MDO/MD1
IRND| INIT-1—>|
: ALU
| REGOUT I 2> CASO[54:0]
I
I
___________________________ R
36
v
DOUT[35:0]
e Sy S AV O — 7 5= —_—
DSP ALt FH#A K & UL IR 3-1 fis . WA A7 28 W3R 3-2 Fim o
Sy - | >
Ak, #HiAME S CLK, CE Ml RESET AT 1=l 3 /745 -
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3 DSP 4i#)
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3R 3-1 DSP 1R tRim O A X i BA

i O 44 7R /O KA | i

A0[17:0] | 18-bit ZHEH A A0

BO[17:0] | 18-bit a4 A\ BO

A1[17:0] | 18-bit ¥4 A Al

B1[17:0] | 18-bit Z ¥4 A B1

C[53:0] | 54-bit Z#E A C

SIAL7:0] | W%ﬁz?&iﬁ}\ A, ﬁﬁ?é&?&‘@%o iﬁi):{%%—' SIA B
BB R RTAHAR Y DSP BE )4 55 SOA

SIB[L7:0] | fzﬁ%&ziﬁiﬁ)\ B, ﬁﬁﬂ&?&ﬁ@%o iﬁﬁi\ =5 SIB Hi%
HERFE AT AR DSP AEEL 4 1 45 5 SOB

SBI[17:0] | Tom#s B2 E RN, K
K H AT —1> DSP #iH) CASO, ALU 4N, H

CASI[54:0] | -

ASEL[1:0] | TIN#s BRI AR 1 A i N YR IE B

BSEL[1:0] | Tk a1 B N JRIE B

ASIGN[1:0] | BINES ARFS4L

BSIGN][1:0] | BINES B fF5

PADDSUBJ[1:0] | TN ARG S, T I8 BmimsiE k5

CLK][3:0] | NEZETPN

CE[3:0] | I RS 5

RESETI[3:0] | BAMES, XRFEPIRAHREL

SOA[17:0] @) BB A

SOBJ[17:0] o} A EdE Rt B

SBO[17:0] 0 Ton#s B A, &I

DOUTI[35:0] 0 DSP %t

CASO[54:0] o ALU #irth 3R —A DSP BEHET RIOER:, fHemin

(RRCE NI
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7k 3-2 DSP R AT 7R
TFAF A YL KAH K R
REGAO AOHII N TF 174
REGA1 AL AT A7
REGBO BO#iy A\ a7 £7 4%
REGB1 PN
REGC (G PNYER
REGMAO Tr FEHUAOHI N FFAF 2
REGMA1 HRHALINFAE
REGMBO JE R HIBOKI N5 AT 2%
REGMB1 FIRBLI N ZF A7 A
REGPO Jr ik A K S A AT AR
REGP1 i iE AR K S B AT AR
REGOUT DOUT%ii H 27 4745
REG_CNTLI BHNE T8 — R
REG_CNTLP EHIE S5 A
REGSD SOA RS A7 it 25 A7 4%
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4 DSP J5if 4.1 ALUS4

4 DSP JR315

4.1 ALU54

FENA

ALU54D (54-bit Arithmetic Logic Unit) #& 54 fii ARG, SZH
54 frEARIBHIZH .

BHEMTER
& 4-1 ALUS4D B84 E

ASIGN BSIGN

REG_CNTLI
REG_CNTLP
A_MUX B_MUX
CASI o
CLK
CE
RESET

REGOUT
CASO
54

DOUT
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4 DSP J5if

4.1 ALU54

i A REE

4-2 ALU5S4D s AREE

A —Fe
B —%5
CASI _/ﬁ’
ASIGN ———| iy
BSIGN —>»  ALUS54D 54
—+—» CASO
ACCLOAD —| 55
CLK — >
CE —>
RESET — >
s O 4R
% 4-1 ALUS4D RO 48
AN 110 iR
A[53:0] Input 54-bit NG T A
B[53:0] Input 54-bit HHEHINE 5 B
CASI[54:0] Input 55-bit I NG T
ASIGN Input A SN GE S
BSIGN Input B fF 5 NG5
ACCLOAD Input 2148 Reload k55
CLK Input RPN EREs
CE Input Il Re (5 5
RESET Input BAIHNE S
DOUT[53:0] Output ALUS4D i (5 5
CASOI[54:0] Output 55-bit 2k H 5 5
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4 DSP J5if

4.1 ALU54
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BHNE

% 4-2 ALUS4D SN+ 43

Vi

NN

ik

1'b0,1’b1

1’b0

N A TFAE RS
1°b0: 55 A 20
b1 #Ffran sl

BREG

1'b0,1’b1

1’b0

N B A AEEE
1°b0: 55 A 20
1ot A7 a2

ASIGN_REG

1'b0,1’b1

1'b0

ASIGN #i \ 27 {7 4%
1’b0: 55 A5 5
1'b1: 7

BSIGN_REG

1'b0,1’b1

1'b0

BSIGN %\ 2717 #%
1’b0: 5% R 5 =,
1'b1: A7

ACCLOAD_REG

1'b0,1’b1

1'b0

ACCLOAD 178
1’b0: 5% R 55 =,
1'b1: A7

OUT_REG

1'b0,1’b1

1’b0

Bt A A A
1°b0: 55 B A 1
1ot A7 a2

B_ADD_SUB

1’b0,1’b1

1’b0

B_OUT i/t =ik £
1’b0: 41
1'b1:9k

C_ADD_SuB

1’b0,1’b1

1’b0

C_OUT /s =iz £
1’b0: 41
1'b1:9k

ALUMODE

0,1,2

ALUSA AR S
P ES

0:ACC/0 +/- B +/- A;
1:ACC/0 +/- B + CASI;
2:A+/- B + CASI;

ALU_RESET_MODE

“SYNC”,”ASYNC”

“SYNC”

ST E
SYNC: [EzE 4L
ASYNC: 8E4r
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4 DSP J5if 4.1 ALU54

[RiEBIE

Al DA E sk 5 s, Wal L@ IP Core Generator T. B =4, HAK
A ZEE5E P,

Verilog B4k

ALU54D alu54_inst (

A(a[53:0]),

.B(b[53:0]),

.CASI(casi[54:0]),

ASIGN(asign),

.BSIGN(bsign),

ACCLOAD(accload),

.CE(ce),

.CLK(clk),

.RESET(reset),

.DOUT (dout[53:0]),

.CASO(caso[54:0])
);
defparam alu54_inst. AREG=1'b1;
defparam alu54_inst.BREG=1'b1;
defparam alu54_inst. ASIGN_REG=1'b0;
defparam alu54_inst.BSIGN_REG=1'b0;
defparam alu54_inst ACCLOAD_REG=1'b1;
defparam alu54_inst. OUT_REG=1'b0;
defparam alu54_inst.B_ADD_SUB=1'b0;
defparam alu54_inst.C_ADD_SUB=1'b0;
defparam alu54_inst. ALUMODE=0;
defparam alu54_inst. ALU_RESET_MODE="SYNC";

Vhdl fi4k:
COMPONENT ALU54D
GENERIC (AREG:bit:="0";

UG287-1.3 11(76)




4 DSP J5if 4.1 ALU54

BREG:bit:='0";
ASIGN_REG:bit:='0";
BSIGN_REG:bit:='0';
ACCLOAD_REG:bit:="0";
OUT_REG:bit:='07;
B_ADD_SUB:bit:='0";
C_ADD_SUB:bit:='0";
ALUD_MODE:integer:=0;
ALU_RESET_MODE:string:="SYNC"
)i
PORT(
A:IN std_logic_vector(53 downto 0);
B:IN std_logic_vector(53 downto 0);
ASIGN:IN std_logic;
BSIGN:IN std_logic;
CE:IN std_logic;
CLK:IN std_logic;
RESET:IN std_logic;
ACCLOAD:IN std_logic;
CASI:IN std_logic_vector(54 downto 0);
CASO:OUT std_logic_vector(54 downto 0);
DOUT:OUT std_logic_vector(53 downto 0)
)i
END COMPONENT,;
uut:ALU54D
GENERIC MAP (AREG=>'1",
BREG=>"1',
ASIGN_REG=>'0',
BSIGN_REG=>'0',
ACCLOAD_REG=>'1',

UG287-1.3 12(76)




4 DSP J5if 4.2 MULT

OUT_REG=>'0",
B_ADD_SUB=>'0',
C_ADD_SUB=>'0',
ALUD_MODE=>0,
ALU_RESET_MODE=>"SYNC"
)
PORT MAP (
A=>a,
B=>b,
ASIGN=>asign,
BSIGN=>bsign,
CE=>ce,
CLK=>clk,
RESET=>reset,
ACCLOAD=>accload,
CASI=>casi,
CASO=>caso,
DOUT=>dout

4.2 MULT
MULT (Multiplier) ;& DSP 3L BT, Feikas FIREEm NG 5 & X
Sy A R B, Feflia s 5 & XN DOUT, Al scilgfeiEiz®: DOUT = A*B.
DSP 7 Hou & PN RE 28 R AT IRV IS 5 . N T 3 e AR B ey AL 5
B 2R, MULT A CAR 4 B A7 70 7T e & A 9x9, 18x18, 36x36 5Ifeikas,

SRR JEE MULTOX9, MULT18X18, MULT36X36., HH' 36 x 36 ik
FRHE— DSP L (AP ZHot) #HTHCE .

4.2.1 MULT9X9

[RiBNT R

MULTOX9 (9x9 Multiplier) /& 9x9 Feik:ss, Ll | 9 fifeikiz .
UG287-1.3 13(76)




4 DSP J5if 4.2 MULT

BELERER
& 4-3 MULT9X9 i 845~ = E

A SIA ASIGN BSIGN B S|B

IREGA IREGB

REGP
REGOUT

DOUT

wORER
4-4 MULT9X9 g A =~=E

A —F5—>
B —/5—>

SIA —5—>
SIB —/g—> —7g—> SOA
ASIGN ——>
BSIGN ———— MULT9X9 —g—> SOB

ASEL ——>]
BSEL ———» —71g > Dour
ClK ——>

CE ——>|

RESET — |
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4 DSP J5if

4.2 MULT

uG287-1.3

ImOT4E

& 4-3 MULTIX9 5O/ 48
I 110 i34
A[8:0] Input 9-bit NG T A
B[8:0] Input 9-bit M N{ES B
SIA[8:0] Input 9-bit AL EIMAGE T A
SIB[8:0] Input 9-bit A H NG T B
ASIGN Input W EREE VA TN RS
BSIGN Input SRR DA TP RS
ASEL Input BIEF S S, SIA 33 A
BSEL Input BIEF S S, SIB 5i# B
CLK Input RPN RS
CE Input Pl RE (S 5
RESET Input BANGES
DOUT[17:0] Output Himt (s
SOA[8:0] Output A AR HE S A
SOBJ[8:0] Output AR HE S B
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4 DSP J5if

4.2 MULT

uG287-1.3

BHNE

 4-4 MULTIX9 SEN4E

¥ ]

Eitipay

1'b0,1’b1

1’b0

HIN A (SIA B A)f7me

1b0:35 Hi st
b1 A A B

BREG

1’b0,1’b1

1’b0

M\ B(SIB ¥ B)ZfEas

160:35 £t 3¢
b1 17 B

OUT_REG

1’b0,1’b1

1’b0

i
160:35 3¢
11217 B

PIPE_REG

1’b0,1’b1

1’b0

Pipeline & 743
1'b0: 5% P 15
1'b1: %57 Bt

ASIGN_REG

1'b0,1’b1

1’b0

ASIGN #i N\ 27 474

1’b0: 5% Bk 3
b1 2 A7 23

BSIGN_REG

1'b0,1’b1

1’b0

BSIGN #i A\ % {7 45%

1’b0: 5% Bk 3
b1 2 A7 23

SOA_REG

1'b0,1’b1

1’b0

SOA it
1'00: 5% B A 2
b1 T A7

MULT_RESET_MODE

“SYNC”, "ASYNC”

“SYNC”

BAE AR E
SYNC: [FIBEfr

ASYNC: FiBH M

[RiEfI

A DL E R EE, A LLUEE IP Core Generator T Hi=4, Hik
ASEHE 5 E IP M.

Verilog #l4t.:

MULT9X9 uut(

.DOUT(dout[17:0]),

.SOA(s0a[8:0]),
.SOB(sob[8:0]),
A(a[8:0]),
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.B(b[8:0]),
.SlA(sia[8:0]),
.SIB(sib[8:0]),
ASIGN(asign),
.BSIGN(bsign),
ASEL (asel),
.BSEL (bsel),
.CE(ce),
.CLK(clk),
.RESET(reset)
);
defparam uut. AREG=1'b1;
defparam uut. BREG=1'b1,
defparam uut.OUT_REG=1'b1;
defparam uut.PIPE_REG=1'b0;
defparam uut. ASIGN_REG=1'b0;
defparam uut.BSIGN_REG=1'b0;
defparam uut.SOA_REG=1'b0;
defparam uut. MULT_RESET_MODE="ASYNC";
Vhdl #il4k:
COMPONENT MULT9X9
GENERIC (AREG:bit:='0;
BREG:bit:='0";
OUT_REG:bit:='0";
PIPE_REG:bit:="0";
ASIGN_REG:bit:='0";
BSIGN_REG:bit:='0";
SOA REG:bit:='07;
MULT_RESET_MODE:string:="SYNC"
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PORT(

A:IN std_logic_vector(8 downto 0);

B:IN std_logic_vector(8 downto 0);

SIA:IN std_logic_vector(8 downto 0);

SIB:IN std_logic_vector(8 downto 0);

ASIGN:IN std_logic;

BSIGN:IN std_logic;

ASEL:IN std_logic;

BSEL:IN std_logic;

CE:IN std_logic;

CLK:IN std_logic;

RESET:IN std_logic;

SOA:OUT std_logic_vector(8 downto 0);

SOB:OUT std_logic_vector(8 downto 0);

DOUT:OUT std_logic_vector(17 downto 0)

)i
END COMPONENT,;
uut:MULT9X9
GENERIC MAP (AREG=>'1",

BREG=>"1",
OUT_REG=>'1',
PIPE_REG=>'0',
ASIGN_REG=>'0',
BSIGN_REG=>'0",
SOA_REG=>'0/,
MULT_RESET_MODE=>"ASYNC"

)

PORT MAP (
A=>3,
B=>b,
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SIA=>sia,
SIB=>sib,
ASIGN=>asign,
BSIGN=>Dbsign,
ASEL=>asel,
BSEL=>bsel,
CE=>ce,
CLK=>clk,
RESET=>reset,
SOA=>s0a,
SOB=>so0b,
DOUT=>dout
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4.2.2 MULT18X18

[FRENER

MULT18X18 (18x18 Multiplier) /& 18x18 Ffeikss, Ll [ 18 fikikia
%:o

ZEEHTEE

[& 4-5 MULT18X18 iZB & rE=E

A SIA ASIGN BSIGN B IB

BMUX
IREGA IREGB REGMB

REGP
REGOUT

DOUT

uG287-1.3 20(76)
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4.2 MULT

i A REE

4-6 MULT18X18 ¥ O ~E=EE

A >

B T»

SIA g1
SIB 5>
ASIGN ———>
BSIGN ———>
ASEL ———>
BSEL ——>
CE —>
CLK —>

RESET ——>|

MULT18X18

—;%» DOUT

—1g> SOA

—#7g> SOB

w48

£ 4-5 MULT18X18 i /48
¥ 1 110 ik
A[17:0] Input 18-bit M NE T A
B[17:0] Input 18-bit i N5 5 B
SIA[17:0] Input 18-bit B HHERAGE T A
SIB[17:0] Input 18-bit B HHRHIAE T B
ASIGN Input A FF5 i N5 5
BSIGN Input B fF oG~
ASEL Input RS S, SIA B3 A
BSEL Input FEF(ES, SIB 53 B
CLK Input PN EREs
CE Input R L R
RESET Input HANG S
DOUTI[35:0] Output i s
SOA[17:0] Output B R HES A
SOBJ[17:0] Output B ERR 55 B

uG287-1.3
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SENAR
& 4-6 MULT18X18 SN 44
HIN ASIA BiH A)arfras
AREG 1’b0,1’b1 1’b0 1'b0: 5% H A X
1'b1: 2 A7 A B X
fiN B(SIB Bi# B)ZAfdas
BREG 1’b0,1’b1 1’b0 1'b0: 5% A X
b1 ZF fr A e
i A
OUT_REG 1’b0,1’b1 1’b0 1'b0: 55 A X
b1 FF e
Pipeline Z7 {775
PIPE_REG 1’b0,1’b1 1’b0 1'b0: 55 I 5
b1 FF e
ASIGN i \ 27 17 2%
ASIGN_REG 1’b0,1’b1 1’b0 1"0: 5% AR 5
b1 FF e
BSIGN % N & 745
BSIGN_REG 1’b0,1’b1 1’b0 1’b0: 5% 58 5
1'b1: A A7 A X
SOA TFffds
SOA_REG 1’b0,1’b1 1’b0 1’b0: 5% B 15 5
1'b1: A A7 A X
A AR B
MULT_RESET_MODE | “SYNC”,”ASYNC” | “SYNC” | SYNC: [FZE L
ASYNC: [ HEA

[RiEGIL

Al DL E s JEE, AT LLiET IP Core Generator T. 2774, HAk

W25 % P .
Verilog #l4k:
MULT18X18 uut(

.DOUT(dout[35:0]),
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.SOA(so0a[17:0]),

.SOB(sob[17:0]),

A(a[17:0)),

.B(b[17:0]),

.SlIA(sia[17:0]),

.SIB(sib[17:0]),

ASIGN(asign),

.BSIGN(bsign),

ASEL (asel),

.BSEL(bsel),

.CE(ce),

.CLK(clk),

.RESET(reset)

);

defparam uut. AREG=1'b1;
defparam uut. BREG=1'b1;
defparam uut.OUT_REG=1'b1;
defparam uut.PIPE_REG=1'b0;
defparam uut. ASIGN_REG=1'b0;
defparam uut.BSIGN_REG=1'b0;
defparam uut.SOA REG=1'b0;
defparam uut. MULT _RESET_MODE="ASYNC";
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Vhdl #il4k:
COMPONENT MULT18X18
GENERIC (AREG:bit:="0";
BREG:bit:='0";
OUT_REG:bit:='0";
PIPE_REG:bit:='0";
ASIGN_REG:bit:="0";
BSIGN_REG:bit:='0";
SOA_REG:bit:='0";
MULT_RESET_MODE:string:="SYNC"
)i
PORT(
A:IN std_logic_vector(17 downto 0);
B:IN std_logic_vector(17 downto 0);
SIA:IN std_logic_vector(17 downto 0);
SIB:IN std_logic_vector(17 downto 0);
ASIGN:IN std_logic;
BSIGN:IN std_logic;
ASEL:IN std_logic;
BSEL:IN std_logic;
CE:IN std_logic;
CLK:IN std_logic;
RESET:IN std_logic;
SOA:OUT std_logic_vector(17 downto 0);
SOB:OUT std_logic_vector(17 downto 0);
DOUT:OUT std_logic_vector(35 downto 0)
)i
END COMPONENT,;
uut:MULT18X18
GENERIC MAP (AREG=>'1",
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)

PORT MAP (

A=>a,
B=>b,
SIA=>sia,
SIB=>sib,

BREG=>'1',

OUT_REG=>'1',

PIPE_REG=>'0",
ASIGN_REG=>'0',
BSIGN_REG=>'0",
SOA_REG=>'0',
MULT_RESET_MODE=>"ASYNC"

ASIGN=>asign,
BSIGN=>bsign,

ASEL=>asel,
BSEL=>bsel,
CE=>ce,

CLK=>clk,

RESET=>reset,

SOA=>s0a,
SOB=>s0b,
DOUT=>dout
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4.2.3 MULT36X36

FRENE
MULT36X36 (36x36 Multiplier) /& 36x36 Feikas, SZHl T 36 L7k
iaH.
BB HREE
[ 4-7 MULT36X36 iZ B4~ EE

ASIGN A B BSIGN

CLK —I| IREGA REGB IREGB

REGOUTO

72

MOUT([71:0]

i O E

& 4-8 MULT36X36 i <& E

A —fz>
B —F5>
ASIGN ———>|
BSIGN =™ muLT3exse [ 77> DPOUT
CLK —
CE —>
RESET ——
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Iw O 4
< 4-7 MULT36X36 #5148
AN 110 iR
A[35:0] Input 36-bit HHMAGET A
B[35:0] Input 36-bit M AET B
ASIGN Input AFFShimNGE S
BSIGN Input B 5 NG5
CLK Input PN RS
CE Input i eSS
RESET Input BAINE S
DOUT[71:0] Output | Fff {55
SHNE
%% 4-8 MULT36X36 S48
HIN A ZA785.
AREG 1’b0,1’b1 1’b0 1’b0: 5% B
1’b1: ZF 72 i5i sk
I B 2 {745,
BREG 1’b0,1’b1 1’b0 1'b0: 5% B A

11 HF A7 e

B A AT s
OUTO_REG 1’b0,1’b1 1’b0 1'b0: 52 B =,
11 HF A7 o

Rt
OUT1_REG 1'b0,1’b1 1’b0 1’b0: 55 B A =
101217 B

Pipeline 7717 %%
PIPE_REG 1’b0,1’b1 1’b0 1’b0: 5% B AR
1'b1: A A7 A

ASIGN % N & 17 2%

ASIGN_REG 1’b0,1’b1 1’b0 1’b0: 5% B
1'b1: A A7
BSIGN_REG 1'b0,1’b1 1’b0 BSIGN #i \ 27 17 8%
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ZH 03 Fl EINN Eiipa
1'b0: 75 E 1
1'b1: ZF A7 A
AR B

MULT_RESET _MODE | “SYNC”,”ASYNC” | “SYNC” | SYNC: [I:E&E 11

ASYNC: REAr

[RiEHIL

] DL E B EE, Al U@ IP Core Generator T. HEp=4, Hik

e 5= IPIAH.

Verilog #l4k.:

MULT36X36 uut(

.DOUT(mout[71:0]),

A(mdia[35:0]),
.B(mdib[35:0]),
ASIGN(asign),
.BSIGN(bsign),

.CE(ce),
.CLK(clk),

.RESET(reset)

);

defparam uut. AREG=1'b1;
defparam uut. BREG=1'b1,;
defparam uut.OUTO_REG=1'b0;
defparam uut.OUT1_REG=1'bO0;
defparam uut.PIPE_REG=1'b0;
defparam uut. ASIGN_REG=1'b1;
defparam uut.BSIGN_REG=1'b1;

defparam uut. MULT_RESET_MODE="ASYNC";
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Vhdl #il4k:
COMPONENT MULT36X36
GENERIC (AREG:bit:="0";
BREG:bit:='0";
OUTO_REG:bit:='0"
OUT1_REG:bit:='0";
PIPE_REG:bit:='0";
ASIGN_REG:bit:='0";
BSIGN_REG:bit:='0";
MULT_RESET_MODE:string:="SYNC"
)i
PORT(
A:IN std_logic_vector(35 downto 0);
B:IN std_logic_vector(35 downto 0);
ASIGN:IN std_logic;
BSIGN:IN std_logic;
CE:IN std_logic;
CLK:IN std_logic;
RESET:IN std_logic;
DOUT:OUT std_logic_vector(71 downto 0)
)i
END COMPONENT,;
uut:MULT36X36
GENERIC MAP (AREG=>1',
BREG=>"1',
OUTO0_REG=>'0,
OUT1 REG=>'0,
PIPE_REG=>'0,
ASIGN_REG=>'1",
BSIGN_REG=>"1',
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MULT_RESET_MODE=>"ASYNC"

)
PORT MAP (

A=>mdia,
B=>mdib,
ASIGN=>asign,
BSIGN=>Dbsign,
CE=>ce,
CLK=>clk,
RESET=>reset,
DOUT=>mout

4.3 MULTALU

MULTALU RS2 — AN IRk g fan H 420 54-bit ALU 125, HLFE
MULTALU36X18 fl MULTALU18X18.

4.3.1 MULTALU36X18

JRIBT R

MULTALU36X18 (36x18 Multiplier with ALU) #&7F ALU IhBEM) 36X18
%yz‘%%o
MULTALU36X18 5 —Ffiz H .
DOUT = A*B+C

DOUT =) (A*B)

DOUT = A*B+CASI
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BHEEMTER
& 4-9 MULTALU36X18 B4R EE

B[18:0] c A B[35:18]

REGMB1
REGMBO

MUXMAOQ MUXMAL
REGMAO REGMAL

REG_CNTLI

REG_CNTLP
A MUX B_MUX

CASI

CASO
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4 DSP J5if

4.3 MULTALU

i A REE

4-10 MULTALU36X18 s A<= &

A—15>

B —367]
C—g>
CAS| —45>]
CLK ——>
CE—>
RESET ——>

ACCLOAD —>

ASIGN———»

BSIGN——

—#“=z> DOUT

MULTALU36X18

—“=> CASO

i 948

% 4-9 MULTALU36X18 @ O/+48

¥ 1 110 ik

A[17:0] Input 18-bit NG5 A
B[35:0] Input 36-bit i HEHINE 5 B
C[53:0] Input 54-bit Reload ¥l N5 =
CASI[54:0] Input 55-bit HIHIN{E 5

ASIGN Input A FF5 i N5

BSIGN Input B fF oG~

CLK Input I BRI NS 5

CE Input I RE (S T

RESET Input =R YN RS

ACCLOAD Input FUN#% Reload #ixCik (5 5
DOUT[53:0] Output K ES

CASOI[54:0] Output 55-bit 25 Bk 55

uG287-1.3
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BHNE

% 4-10 MULTALU36X18 ¥ /43

M

1

ik

AREG

1'b0,1’b1

1’b0

BN A FAEAE
1°b0: 55 A 20
1ot f7 e i

BREG

1’b0,1’b1

1’b0

N\ B A AEEE
1°b0: 55 B A 2
1'b1:w A7 At o

CREG

1'b0,1’b1

1’b0

N
NETTEN
V147 B

OUT_REG

1’b0,1’b1

1’b0

it R A A
1°b0: 55 A 1
1'b 1A A7 et o

PIPE_REG

1’b0,1’b1

1’b0

Pipeline Zi {7 4% .
1'b0: 5% I 5 3,
1'b1: A A A X

ASIGN_REG

1'b0,1’b1

1’b0

ASIGN i\ 27 17 2%
1’b0: 55 A 5
1'b1: A7 A

BSIGN_REG

1’b0,1’b1

1’b0

BSIGN %\ &7 17-#%.
1’b0: 5% R 55 =,
1'b 127 A7 AR 2

ACCLOAD_REGO

1'b0,1’b1

1’b0

ACCLOAD % — 2 2717 9%
1’b0: 55 A% 5
1'b1: ZF A7 A

ACCLOAD_REG1

1’b0,1’b1

1’b0

ACCLOAD % 2R %747 4%
1’b0: 5% A =
1'b1: ZF 7 A

MULT_RESET_MODE

“SYNC”,"”ASYNC”

“SYNC”

S E
SYNC: [BEAL
ASYNC: FHHEAT

MULTALU36X18_MODE

0,1,2

MULTALU36X18 #{F 5 5{
S NI

0:36x18 +/- C;

1:ACC/0 + 36x18;
2:36x18 + CASI

C_ADD_SuUB

1'00,1’b1

1’b0

C_OUT /i
1’b0: add
1’b1: sub
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[RiEBIE

Al DA E sk 5 s, Wal L@ IP Core Generator T. B =4, HAK
A[ZEE 5 = IP A

Verilog B4k

MULTALU36X18 multalu36x18_inst(

.CASO(caso[54:0]),

.DOUT (dout[53:0]),

ASIGN(asign),

.BSIGN(bsign),

.CE(ce),

.CLK(clk),

.RESET(reset),

.CASI(casi[54:0]),

ACCLOAD(accload),

A(a[17:0]),

.B(b[35:0]),

.C(c[53:0])
);
defparam multalu36x18_inst. AREG = 1'b1;
defparam multalu36x18_inst.BREG = 1'b1;
defparam multalu36x18_inst. CREG = 1'b0;
defparam multalu36x18_inst.OUT_REG = 1'b1;
defparam multalu36x18_inst.PIPE_REG = 1'b0;
defparam multalu36x18_inst. ASIGN_REG = 1'b0;
defparam multalu36x18_inst.BSIGN_REG = 1'b0;

defparam multalu36x18_inst. ACCLOAD_REGO = 1'b0;
defparam multalu36x18_inst. ACCLOAD_REGL1 = 1'b0;

defparam multalu36x18_inst.SOA REG = 1'b0;

defparam multalu36x18_inst. MULT_RESET_MODE = "SYNC";
defparam multalu36x18_inst. MULTALU36X18_MODE = 0;
defparam multalu36x18_inst.C_ADD_SUB = 1'b0;

vhdl $4k.:
COMPONENT MULTALU36X18
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GENERIC (AREG:bit:='0";
BREG:bit:='0";
CREG:bit:='0";
OUT_REG:bit:='0";
PIPE_REG:bit:='0";
ASIGN_REG:bit:="0";
BSIGN_REG:bit:="0';
ACCLOAD_REGO:bit:="0";
ACCLOAD_REGZ1:bit:="0"
SOA_REG:bit:='0";
MULTALU36X18 MODE:integer:=0;
C_ADD_SUB:bit:='0;
MULT_RESET_MODE:string:="SYNC"
)i
PORT(
A:IN std_logic_vector(17 downto 0);
B:IN std_logic_vector(35 downto 0);
C:IN std_logic_vector(53 downto 0);
ASIGN:IN std_logic;
BSIGN:IN std_logic;
CE:IN std_logic;
CLK:IN std_logic;
RESET:IN std_logic;
ACCLOAD:IN std_logic;
CASI:IN std_logic_vector(54 downto 0);
CASO:OUT std_logic_vector(54 downto 0);
DOUT:OUT std_logic_vector(53 downto 0)
)i
END COMPONENT,;
uut:MULTALU36X18

UG287-1.3 35(76)




4 DSP J5if 4.3 MULTALU

GENERIC MAP (AREG=>1,
BREG=>"1',
CREG=>'0",
OUT_REG=>'1',
PIPE_REG=>'0,
ASIGN_REG=>'0',
BSIGN_REG=>'0',
ACCLOAD_REGO0=>'0",
ACCLOAD_REG1=>'0',
SOA_REG=>'0/,
MULTALU36X18_MODE=>0,
C_ADD_sSuB=>'0/,
MULT_RESET_MODE=>"SYNC"
)
PORT MAP (
A=>a,
B=>b,
C=>c,
ASIGN=>asign,
BSIGN=>bsign,
CE=>ce,
CLK=>clk,
RESET=>reset,
ACCLOAD=>accload,
CASI=>casi,
CASO=>caso,
DOUT=>dout
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4.3.2 MULTALU18X18

[RENER

MULTALU18X18 (18x18 Multiplier with ALU) & ALU ZhEE ] 18x18
Pk A o

MULTALU18X18 5 —Fhig H it

DOUT => (A*B)+C

DOUT =) (A*B)+CASI

DOUT = A*B+ D +CASI
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BHEEMTER
& 4-11 MULTALU18X18 {8184~ =E

MUXMBO

MUXMB1
REGMBO

REGMBL1

MUXMAOQ MUXMA1
REGMAOQ REGMA1

REG_CNTLI

REG_CNTLP
A_MUX B_MUX

CASI ¢

CLK
CE

RESET

CASO

DOUT
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i A REE

4-12 MULTALU18X18 s A~ =&

A—1g7]
B —g7
C—577
D —557
CASI #» ﬁ5;4> DOUT
CLK ———
CE —>
MULTALU18X18
RESET —
ACCLOAD —
ASIGN —> ﬁ%’ CASO
BSIGN ——>
DSIGN —>|
i A T48
£z 4-11 MULTALU18X18 #5[1/143
Uit 11 /0 ik
A[17:0] Input 18-bit NG T A
B[17:0] Input 18-bit £ iHm N 155 B
C[53:0] Input 54-bit HEHANE T C
D[53:0] Input 54-bit HHEHINE S D
CASI[54:0] Input 55-bit K IPEI NG
ASIGN Input W EREE VA 1PN RS
BSIGN Input B 5 NG5
DSIGN Input D fF S NG 5
CLK Input RN RS
CE Input I eSS
RESET Input =RVE TN ERE)
ACCLOAD Input ZUn#¢ Reload k15 5
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A 1/O ik
DOUT[53:0] Output EAE T Tt =)
CASO[54:.0] Output 55-bit ZLIkA 15 5
SN B
%+ 4-12 MULTALU18X18 ¥ /43
BN A (70
AREG 1’b0,1’b1 1’b0 1’b0: 5% 5
b1 A AR
I\ B HAies
BREG 1'b0,1’b1 1’b0 1'b0: 5% A5
b1 2 7 2
N C 21778
CREG 1'b0,1’b1 1’b0 1'b0: 5% A5
b1 2 7 2
N D 21758
DREG 1'b0,1’b1 1’b0 1'b0: 5% A5

11 HFAF o

DSIGN #i \ 27 17 4%
DSIGN_REG 1’b0,1’b1 1’b0 1'b0: 3% B B,
11 HF A7 o

ASIGN #i N\ 2 7 4%
ASIGN_REG 1’b0,1’b1 1’b0 1'b0: 3% B L,
11 HF A7 o

BSIGN fii \ & 17 %%
BSIGN_REG 1'b0,1'b1 1'b0 1°b0: 5% E A X
1'b1: 77 A7 et 2l

ACCLOAD % —Z %7 {7 4%
ACCLOAD_REGO 1’b0,1’b1 1’b0 1’b0: 5% B
1'b1: AP A7 A

ACCLOAD 2% 2 27 {7 4%
ACCLOAD _REG1 1’b0,1’b1 1’b0 1’b0: 5% B
1'b1: A A7 A

A B
MULT_RESET_MODE | “SYNC”,”ASYNC” | “SYNC” | SYNC: [[:&E 17
ASYNC: [HEA

PIPE_REG 1’b0,1’b1 1’b0 Pipeline Z7 17 #%
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ZH ¥ ] NN filiid

00:35 IR
114 (7 Bk

B AT A
OUT_REG 1’b0,1’b1 1’b0 1’b0: 5% B 3
1'b1:ZF A7 A i

B_OUT /s iz £
B_ADD _SUB 1’b0,1’b1 1’b0 1’b0:Jn
1'b1:

C_OUT /s ik
C_ADD_SUB 1’00,1’b1 1’b0 1°b0: 11
MR

MULTALU36X18 #/ERE =,
I NIE R
0:ACC/0 +/- 18x18 +/- C;

MULTALU18X18_MODE | 0,1,2 0
1:ACC/0 +/- 18x18 +
CASI;
2:18x18 +/- D + CASI,
[RiEfIL

A L E sk EE, el LUE IP Core Generator T B =4, HAik
AISEE 5 E IP M.

Verilog #il4k:
MULTALU18X18 multalu18x18_inst(

.CASO(caso[54:0]),
.DOUT(dout[53:0]),
ASIGN(asign),
.BSIGN(bsign),
.DSIGN(dsign),
.CE(ce),
.CLK(clKk),
.RESET (reset),
.CASI(casi[54:0]),
ACCLOAD(accload),

A(a[17:0]),
41(76)
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.B(b[17:0]),

.C(c[53:0])

.D(d[53:0])
);
defparam multalu18x18_inst. AREG = 1'b1;
defparam multalu18x18_inst.BREG = 1'b1,
defparam multalu18x18_inst.CREG = 1'b0;
defparam multalu18x18_inst.DREG = 1'b0;
defparam multalu18x18_inst.OUT_REG = 1'b1;
defparam multalu18x18_inst.PIPE_REG = 1'b0;
defparam multalu18x18_inst. ASIGN_REG = 1'b0;
defparam multalu18x18 inst.BSIGN_REG = 1'b0;
defparam multalu18x18 inst.DSIGN_REG = 1'b0;
defparam multalu18x18_inst. ACCLOAD_REGO = 1'b0;
defparam multalu18x18_inst. ACCLOAD_REGL1 = 1'b0;
defparam multalu18x18_inst. MULT_RESET_MODE ="SYNC";
defparam multalu18x18_inst. MULTALU18X18_MODE = 0;
defparam multalu18x18_inst.B_ ADD_SUB = 1'b0;
defparam multalu18x18_inst.C_ADD_SUB = 1'b0;

Vhdl #il4k:
COMPONENT MULTALU18X18

GENERIC (AREG:bit:='0";
BREG:bit:='0";
CREG:bit:='0";
DREG:bit:='0";
OUT_REG:bit:='0";
PIPE_REG:bit:='0";
ASIGN_REG:bit:="0";
BSIGN_REG:bit:="0’;
DSIGN_REG:bit:='0";
ACCLOAD_REGO:bit:="0";
ACCLOAD_REG1:bit:="0"
B_ADD_SUB:bit:='0";
C_ADD_SUB:bhit:='0";
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MULTALU18X18 MODE:integer:=0;
MULT_RESET_MODE:string:="SYNC"

PORT(

A:IN std_logic_vector(17 downto 0);

B:IN std_logic_vector(17 downto 0);

C:IN std_logic_vector(53 downto 0);

D:IN std_logic_vector(53 downto 0);
ASIGN:IN std_logic;

BSIGN:IN std_logic;

DSIGN:IN std_logic;

CE:IN std_logic;

CLK:IN std_logic;

RESET:IN std_logic;

ACCLOAD:IN std_logic;

CASI:IN std_logic_vector(54 downto 0);
CASO:OUT std_logic_vector(54 downto 0);
DOUT:OUT std_logic_vector(53 downto 0)

);
END COMPONENT:
uut:MULTALU18X18
GENERIC MAP (AREG=>'1,

uG287-1.3

BREG=>'1',
CREG=>'0,
DREG=>'0',
OUT_REG=>'1',
PIPE_REG=>'0',
ASIGN_REG=>'0',
BSIGN_REG=>'0",
DSIGN_REG=>'0,
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ACCLOAD_REGO0=>'0',
ACCLOAD_REG1=>'0',
B_ADD_SUB=>'0',
C_ADD_SUB=>'0',
MULTALU18X18_MODE=>0,
MULT_RESET_MODE=>"SYNC"
)
PORT MAP (

A=>a,

B=>D,

C=>c,

D=>d,

ASIGN=>asign,

BSIGN=>Dbsign,

DSIGN=>dsign,

CE=>ce,

CLK=>clk,

RESET=>reset,

ACCLOAD=>accload,

CASI=>casi,

CASO=>caso,

DOUT=>dout

);
4.4 MULTADDALU

MULTADDALU RSz A 18 x 18 ek 224y H 285t 54-bit ALU 154,
xof 3 B iE 5 MULTADDALU18X18.

MULTADDALU18X18 5 = fiz & i
DOUT = A0*B0+ A1*B1+C

DOUT =) (A0*B0+ AL*B1)
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DOUT = A0* B0+ AL*B1+CASI
RIBNA

MULTADDALU18X18 (The Sum of Two 18x18 Multipliers with ALU)
i ALU TJRERT 18x18 Fehings, LB 18 A7k kAN 5 B sk reload iz

o
ZEEHREE
[ 4-13 MULTADDALU18X18 iB 1845y R B E
A0 B0 AL B1

SIB

MUXMBO MUXMBL
SIA REGMBO

REGMB1
MUXMAO MUXMA1L

REGMAO REGMAL - SOB

‘ ’p SOA

REG_CNTLI

REG_CNTLP
A_MUX B_MUX

CASI °

CASO

DOUT
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i A REE

4-14 MULTADDALU18X18 # O ~&=EE

A0 +’18
BO _’;}18
Al —Fig>]
Bl +’18
C #»
SIA—1g ——>» DOUT
SIB Wb 54
CASI ﬁ» CASO
ASIGN i» 718> SOA
2 ‘ B
BSIGN MULTADDALU18X18 7> SO
ASEL ﬁz;}
BSEL ﬁz;»
ACCLOAD —
CE—
CLK —
RESET —|
iw O 4R
R 4-13 MULTADDALU18X18 i [ /43
Ui 1 110 g
A0[17:0] Input 18-bit £ #E4 A5 5 A0
BO[17:0] Input 18-bit £ A\ 155 BO
A1[17:0] Input 18-bit £ N5 5 Al
B1[17:0] Input 18-bit 4 N5 5 B1
C[53:0] Input 54-bit Reload ##Efii N5 C
SIA[17:0] Input 18-bit A AR AGE T A
SIB[17:0] Input 18-bit A H NS B
CASI[54:0] Input 55-bit NG 5
ASIGN[1:0] Input A1,A0 FF 5 NG 5
BSIGN][1:0] Input B1,BO fF S N{E 5
ASEL[1:0] Input BN ALAO JFIER(E T
BSEL[1:0] Input i\ B1,BO Ik F(E T
CLK Input RN RS
CE Input IR RS 5

uG287-1.3
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AN I/O ik

RESET Input BN E S

ACCLOAD Input Z s Reload AL S

DOUT[53:0] Output A E L Tt =)

CASO[54:0] Output 55-bit 2B HE 5

SOA[17:0] Output AR HE S A

SOBJ[17:0] Output A e 5 B

SR E

%% 4-14 MULTADDALU18X18 & ¥ /43

¥ ERIA ik

N AO(AO Ei# SIA)ZF (745
1’b0,1’b1 1’b0 1'00: 5% 5 X
1'b1: A7 A7 A

A1REG

N AL(AL BE ZF A7 AO) 2T 1725,
1’60,1’b1 1’b0 1’b0: 55 A% 5
1'b1:FF A7 A

BOREG

i BOBO Hi# SIB) aFffds.
1'b0,1’b1 1’b0 1'b0: 5% I 5 5,
b1 FF e

B1REG

fi\ BL(BL BU# % (734t BO)Z 17 4%,
100,11 100 | 1b0:35E K
1'b1: T A a5

CREG

N C A7
1'b0,1’b1 1'b0 1'b0: 5% PR
1'b1: A 7 A 2

PIPEO_REG

MultiplierO Pipeline 2 17-%8.
1’b0,1’b1 1’b0 1'b0: 55 B 5 X
1'b1: A A7 A X

PIPE1_REG

Multiplierl Pipeline 2 17-%8.
1’b0,1’b1 1’b0 1'b0: 55 B 5 X
1'b1: A A7 A X

OUT_REG

i A7
1'b0,1’b1 1’b0 1’b0: 5% BAE 2
b1 A7 B AR 2

ASIGNO_REG

ASIGN[O)4il N\ & £7 35

1'b0,1’b1 1’b0 I
1'b0: 55 &L

uG287-1.3
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SH

ik

o1 Aot

ASIGN1_REG

1’b0,1’b1

1’b0

ASIGN[1]5i N\ a7 f7- 5.
1'00: 5% A5 X
1'b1: A A7 A B X

ACCLOAD_REGO

1’b0,1’b1

1’b0

ACCLOAD % — % 178
1’b0: 55 A 2
b1 27 A7 AR 2

ACCLOAD_REG1

1’b0,1’b1

1’b0

ACCLOAD % 2R %741 4%
1’b0: 5% A5 5
1'b1: ZF 7

BSIGNO_REG

1'b0,1’b1

1’0

BSIGN[0] fi N\ 7 {775,
1’b0: 55 A 3
1’b1: ZF 7 i

BSIGN1_REG

1'b0,1’b1

1’0

BSIGN[1] i N\ 2747 5%
1"b0: 5% I 5 3,
b1 FF e

SOA_REG

1'b0,1’b1

1’0

SOA Ziff#s.
1’b0: 5% PR A X,
b1 % A7 2 2k

B_ADD_SUB

1’b0,1’b1

1’b0

B_OUT hin/yskife ¢
1’b0: 11
1’1

C_ADD_SuUB

1’b0,1’b1

1’b0

C_OUT /i
1’b0: /i
b9k

MULTADDALU18X18_
MODE

0,1,2

MULTADDALU18X18 #5552 K i N i
0:18x18 +/- 18x18 +/- C;

1: ACC/0 + 18x18 +/- 18x18;

2:18x18 +/- 18x18 + CASI

MULT_RESET_MODE

“SYNC”, "ASYNC”

“SYNC”

=R DR S
SYNC: [FEHENT
ASYNC: REBET

[FiEfIL

o] DLE s R iE, WAl L& IP Core Generator T.E =4z, Hik

B

5% IPiEH.

Verilog #l4k:
MULTADDALU18X18 uut(

uG287-1.3
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.DOUT(dout[53:0]),
.CASO(caso[54:0]),
.SOA(so0a[17:0]),
.SOB(sob[17:0]),
A0(a0[17:0)),
.BO(b0[17:0]),
Al(al[17:0]),
B1(b1[17:0]),
.C(c[53:0)),
SlA(sia[17:0]),
.SIB(sib[17:0]),
.CASI(casi[54:0]),
.ACCLOAD(accload),
ASEL(asel[1:0]),
.BSEL(bsel[1:0]),
ASIGN(asign[1:0]),
.BSIGN(bsign[1:0]),
.CLK(clk),
.CE(ce),
.RESET(reset)
);
defparam uut. AOREG = 1'b0;
defparam uut. ALIREG = 1'b0;
defparam uut.BOREG = 1'b0;
defparam uut.B1REG = 1'b0;
defparam uut.CREG = 1'b0;
defparam uut.PIPEO_REG = 1'b0;
defparam uut.PIPE1_REG = 1'b0;
defparam uut.OUT_REG = 1'b0;
defparam uut. ASIGNO_REG = 1'b0;
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defparam uut. ASIGN1_REG = 1'b0;

defparam uut. ACCLOAD_REGO = 1'b0;

defparam uut. ACCLOAD_REGL1 = 1'b0;

defparam uut.BSIGNO_REG = 1'b0;

defparam uut.BSIGN1_REG = 1'b0;

defparam uut.SOA_REG = 1'b0;

defparam uut.B_ADD_SUB = 1'b0;

defparam uut.C_ADD_SUB = 1'b0;

defparam uut. MULTADDALU18X18 MODE = 0;

defparam uut. MULT _RESET_MODE ="SYNC";

Vhdl #il4k:
COMPONENT MULTADDALU18X18
GENERIC (AOREG:bit:="0;

BOREG:bit:='0";
A1REG:bit:='0";
B1REG:bit:='0";
CREG:bit:='0";
OUT_REG:bit:='07;
PIPEO_REG:bit:="0";
PIPE1_REG:bit:="0"
ASIGNO_REG:bit:='0";
BSIGNO_REG:bit:='0";
ASIGN1_REG:bit:='0";
BSIGN1_REG:bit:='0";
ACCLOAD_REGQO:bit:="0"
ACCLOAD_REG1:bit:="0";
SOA REG:bit:='07;
B_ADD_SUB:bit:='0";
C_ADD_SUB:bhit:='0";

MULTADDALU18X18 MODE:integer:=0;

4.4 MULTADDALU
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MULT_RESET_MODE:string:="SYNC"
)i
PORT(
AO:IN std_logic_vector(17 downto 0);
AL:IN std_logic_vector(17 downto 0);
BO:IN std_logic_vector(17 downto 0);
B1:IN std_logic_vector(17 downto 0);
SIA:IN std_logic_vector(17 downto 0);
SIB:IN std_logic_vector(17 downto 0);
C:IN std_logic_vector(53 downto 0);
ASIGN:IN std_logic_vector(1 downto 0);
BSIGN:IN std_logic_vector(1 downto 0);
ASEL:IN std_logic_vector(1 downto 0);
BSEL:IN std_logic_vector(1 downto 0);
CE:IN std_logic;
CLK:IN std_logic;
RESET:IN std_logic;
ACCLOAD:IN std_logic;
CASI:IN std_logic_vector(54 downto 0);
SOA:OUT std_logic_vector(17 downto 0);
SOB:OUT std_logic_vector(17 downto 0);
CASO:OUT std_logic_vector(54 downto 0);
DOUT:OUT std_logic_vector(53 downto 0)
)i
END COMPONENT,;
uut:MULTADDALU18X18
GENERIC MAP (AOREG=>'0",

BOREG=>'0',

A1REG=>'0',

B1REG=>'0",
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)

CREG=>'0,
OUT_REG=>'0',
PIPE0_REG=>'0',
PIPEL_REG=>'0',
ASIGNO_REG=>'0,
BSIGNO_REG=>'0',
ASIGN1_REG=>'0,
BSIGN1_REG=>'0',
ACCLOAD_REGO0=>'0",
ACCLOAD_REG1=>'0",
SOA_REG=>'0,
B_ADD_SUB=>'0',
C_ADD_SUB=>'0,

MULTADDALU18X18 MODE=>0,

MULT_RESET_MODE=>"SYNC"

PORT MAP (

AO0=>a0,
Al=>al,
BO=>hb0,
B1=>b1,
SIA=>sia,
SIB=>sib,
C=>c,
ASIGN=>asign,
BSIGN=>bsign,
ASEL=>asel,
BSEL=>Dbsel,
CE=>ce,

CLK=>clk,
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RESET=>reset,
ACCLOAD=>accload,
CASI=>casi,
SOA=>s0a,
SOB=>sob,
CASO=>caso,
DOUT=>dout

4.5 PADD &%

PADD (Pre-adder) s&Tineas, sLILTUM. TUAIFEALThRE. DSP %
HITE A WANTUMES, SCELTn. Bk A iR, TUMERAL T DSP 77 5
JCHIEHT I, A PN A GG, — N HAT 18-bit i\ A B SIA, F—AN I
17 18-bit fii \ B B SBIl. A 1 HGEETFIhae, RN v ARG 0 1O R A
fEafo nAk, WATLAETUINES 55 84 A A B ELIE/EH Bk de il
m AR FPGA 7= S IR TN &8 il AR N D Re A B s L $2e AL 55 AN [+
S NP, 4RI 9-bit 47 %5 1Y) PADD9 A1 18-bit 41 %% [X] PADD18.

4.5.1 PADD18

[RiBIT 4R

PADD18 (18-bit Pre-Adder) #& 18 fTiings, ¥l T 18 frpgFihn. il
T A TR

UG287-1.3 53(76)




4 DSP JFiiE 4.5 PADD =,

BHEEMTER
[# 4-15 PADDI18 iZi8 &R &
A B
18 1
siA 8 SBI
ASEL-
SBO -
SOA
DOUT
wOREE
[ 4-16 PADD18 s A= E
A >
—;ﬁ» DOUT
Si 7;’18
B 45—

PADD18 /[y
SBI 45— B> 0

ASEL ——»]
CLK ——»
CE —> —g> SBO

RESET —

WONTR
% 4-15 PADD18 #0O/+48

A[17:0] Input 18-bit NG 5 A
B[17:0] Input 18-bit H¥Ei N5 5 B
SI[17:0] Input ARG S A
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I 1/0 {1

SBI[17:0] Input Tn#s#AmAGE S, XA

ASEL Input BIEFEMAE S, S| 8 A

CLK Input iR YN ERS)

CE Input I RE S 5

RESET Input =EDR VN ERS)

SO[17:0] Output B HEmHES A

SBOJ[17:0] Output Tn#s A s 5, &I

DOUT[17:0] Output K ES

SENAR

% 4-16 PADD18 28N 45
BN AA B SIEFIFa

AREG 1'b0,1’b1 160 1'b0: 55 R L
b1 ZF a5
W\ B(B ¥ SBI)Zfrds

BREG 1'b0,1’b1 1'b0 1'b0: 55 % 15 X
o1 7 AE A
IR

ADD_SUB 1'00,1’b1 1’60 1°b0: i
b1
S E

PADD_RESET_MODE | “SYNC”’ASYNC” | “SYNC” | SYNC: [F:5& fir
ASYNC: S840

N B L
BSEL_MODE 1'b1,1'b0 1'bl 1'bl: SBI

1'b0: B

AL A A7 4
S #i# EG 1'b0,1'b1 1'b0 1°b0:55 B i 5\

11 HF A7 o

[FiEfIL

o] DUE s R iE, WAl L& IP Core Generator T.H =4z, Hik
A[BEE 5 E P A,

Verilog #l4k:
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PADD18 padd18_inst(

);

A(a[17:0)),
.B(b[17:0]),
.SO(s0[17:0)),
.SBO(sbo[17:0]),
.DOUT(dout[17:0]),
.Sl(si[17:0]),
.SBI(sbi[17:0]),
.CE(ce),
.CLK(clIK),
.RESET(reset),
ASEL (asel)

defparam padd18 inst. AREG = 1'b0;
defparam padd18 inst.BREG = 1'b0;
defparam padd18 inst. ADD_SUB = 1'b0;

defparam padd18 inst.PADD_RESET_MODE ="SYNC";

defparam padd18 inst.SOREG = 1'b0;
defparam padd18 inst.BSEL_MODE = 1'b0;

Vhdl #il4k:

COMPONENT PADD18

GENERIC (AREG:bit:='0;
BREG:bit:='0";
SOREG:bit:='0";
ADD_SUB:bit:='0";

PADD_RESET_MODE:string:="SYNC" ;

BSEL_MODE:bit:='0"
);
PORT(

A:IN std_logic_vector(17 downto 0);
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B:IN std_logic_vector(17 downto 0);
ASEL:IN std_logic;

CE:IN std_logic;

CLK:IN std_logic;

RESET:IN std_logic;

SI:IN std_logic_vector(17 downto 0);
SBI:IN std_logic_vector(17 downto 0);
SO:0UT std_logic_vector(17 downto 0);
SBO:OUT std_logic_vector(17 downto 0);
DOUT:OUT std_logic_vector(17 downto 0)

)i
END COMPONENT,;
uut:PADD18
GENERIC MAP (AREG=>'0,
BREG=>'0',
SOREG=>'0',
ADD_SUB=>'0',
PADD_RESET_MODE=>"SYNC",
BSEL_MODE=>'0'
)
PORT MAP (
A=>a,
B=>b,
ASEL=>asel,
CE=>ce,
CLK=>clk,

RESET=>reset,
SI=>si,
SBI=>shi,
SO=>s0,
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SBO=>sbo,
DOUT=>dout

4.5.2 PADD9

[RIBENEB

PADD9 (9-bit Pre-Adder) & 9 fiFings, ST 9 AZAITIN. Ty Ek
AL IhRE o

ZBREHTEE

[E 4-17 PADDY iZ B4R =E

DOUT
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i A REE

4-18 PADD?9 ¥ A~ =&

A Hg—>
S| 79;> —/9;> DOUT
B 79;>
SBI “g—>| PADD9 4> 50
ASEL —>
CLK —>
CE — > —#5—> SBO

RESET ——

UG287-1.3 59(76)




4 DSP JHiE 4.5 PADD 5,
ImOT4
£ 4-17 PADDY 3 M43
I 110 it
A[8:0] Input 9-bit HEHNE T A
B[8:0] Input 9-bit ZHEHI NS B
SI[8:0] Input A HHREmAG T A
SBI[8:0] Input Tn#s# A mAGE S, XA
ASEL Input FEBERAGES, SI B#H A
CLK Input IS B AAS 5
CE Input I Eh A RE (5 5
RESET Input BN E S
SO[8:0] Output B HEmHES A
SBOI[8:0] Output s hE S, K&
DOUT[8:0] Output B ES
SENAR
%% 4-18 PADDY S8 45
BN AA B SI)EF AR
AREG 1’b0,1’b1 1'b0 1’b0: 55 PR A X,
b1 7 fE A 15X
I BB # SBI)aA74s
BREG 1’b0,1’b1 1'b0 1’b0: 54 R X,
b1 7 fE A 15X
Ik £
ADD_SUB 1’b0,1’b1 1’b0 1’b0: il
1'b1:J8
SAEANE
PADD_RESET_MODE | “SYNC””’ASYNC” | “SYNC” | SYNC: [IEE N7
ASYNC: 8N
I Bt
BSEL_MODE 1’b1,1’b0 1’bl 1'b1: SBI
1'b0: B
FeAr i H aF A7 2%
SOREG 1’b0,1’b1 1’b0 1’b0: 55 P
1'b1:ZF A7 A5
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[RIEGIE

Al DA E sk 5 s, WAl L@ IP Core Generator T. B =4, HAK
A[SEE 5 = IP M.

Verilog #4t.:
PADD9 padd9_inst(
A(a[8:0]),
.B(b[8:0]),
.S0O(s0[8:0]),
.SBO(sbo[8:0]),
.DOUT (dout[8:0]),
.SI(si[8:0]),
.SBI(shi[8:0]),
.CE(ce),
.CLK(clk),
.RESET(reset),
ASEL(asel)
);
defparam padd9_inst. AREG = 1'b0;
defparam padd9_inst.BREG = 1'b0;
defparam padd9_inst. ADD_SUB = 1'b0;
defparam padd9_inst.PADD_RESET_MODE ="SYNC";
defparam padd9_inst. SOREG = 1'b0;
defparam padd9_inst. BSEL_MODE = 1'b0;
Vhdl #i4k:
COMPONENT PADD9
GENERIC (AREG:bit:="0";
BREG:bit:='0";
SOREG:bit:='0";
ADD_SUB:bit:='0";
PADD_RESET_MODE:string:="SYNC" ;
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BSEL_MODE:bit;='0'
);
PORT(
A:IN std_logic_vector(8 downto 0);
B:IN std_logic_vector(8 downto 0);
ASEL:IN std_logic;
CE:IN std_logic;
CLK:IN std_logic;
RESET:IN std_logic;
SILIN std_logic_vector(8 downto 0);
SBI:IN std_logic_vector(8 downto 0);
SO:0UT std_logic_vector(8 downto 0);
SBO:OUT std_logic_vector(8 downto 0);
DOUT:OUT std_logic_vector(8 downto 0)
)i
END COMPONENT,;
uut:PADD9
GENERIC MAP (AREG=>'0',
BREG=>'0',
SOREG=>'0',
ADD_SUB=>'0',
PADD_RESET_MODE=>"SYNC",
BSEL_MODE=>'0'
)
PORT MAP (
A=>a,
B=>D,
ASEL=>asel,
CE=>ce,
CLK=>clk,
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RESET=>reset,
Sl=>si,
SBIl=>shi,
SO=>s0,
SBO=>sho,
DOUT=>dout

UG287-1.3 63(76)




51P H 5.1 ALU54

IP AH

IP Core Generator ' DSP S AP & = JF1B R 24 ALUS4,
MULT. MULTADDALU. MULTALU. PADD.

5.1 ALU54

ALUS4 sZ3 54 f B #0255 . 1F IP Core Generator iy, ik
“ALUS4”, FLAM2 B ALUSS FAH I 5 EREEL,

IP B¢ 8

£ |P Core Generator ', Wi “ALUS4”, 3 ALUS4 1) “IP
Customization” & 11, WK 5-1 fix. % & H AL “File” it B AE . “ Options”
e T HE AN 11 S AE
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5-1 ALU54 By IP Customization & O%#
" IP Customization ? *
ALU54 2
File
Device: | GW2A-55 | Part Number: |GW2A-Lv55PG1156C7/16 |
Create In: |E:\fpga_projer:t\src\gowin_alu54 |
File Name: |gowin_a|u54 | Module Name: |Gowin_ALU54 |
Language: |Verilog hd
Options
ik ALU Mode Option Diata Options
) ALU Mode: (A +B M Width Data Type
= e Input A: @2-54) |signed ~
e Input B: @2-54) |signed ~
) . ) Register Options
= e Reset Mode: @) Synchronous () Asynchronous
— j530] Enable Input A Register Enable Input B Register
Enable ACCLOAD Register Enable Qutput Register
Cancel
1. File FCEAE
File B EHEH THCE AW 1P Bt SCHRIAEOGAE B
® Device: /RCEE Device 15 &
® Part Number: &oxCifCE ) Part Number 15 & ;
e Language: A& ™A IP Bit SO BB IATE 5 o B £ A T hr
FIRHE, EEEHIRET, 3CFF Verilog f1 VHDL;
e Module Name: L& =4[ IP #it X4 module name. £l
SCASHE P T g AR 2 R . Module Name ANRES 18 44 FRAH T,
A, Wk Error 3275
® File Name: BCE™ER IP it SCAFHISCHF 44 o AEA I SCAHE R B
W e S A TR
e Create In: BCE ™A IP W SCHH) HbREAE . FTHEA M SCAHE
HHT o HARERAT, T I8 SCOARKE A I P e B H AR AT
2. Options it & HE
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Options it EHEH T H P H & XL E IP, Options Bt & HE 41K 5-1 AR
e ALU Mode Option: Fc & ALUS4 (i 5, nlik##:
- A+B;
- A-B;
- Accum + A+ B;
- Accum + A-B;
- Accum-A+B;
- Accum -A-B;
- B+ CASI;
- Accum + B + CASI;
- Accum - B + CASI;
- A+ B+ CASl;
- A-B+CASI;
e Data Options: it & Ak i .

- BeE ALUSS B NEHEAL T . d N A/B i B E R B E O 1-54
75

- i RS AL T T I G e AR AL B8 B AR A

/U
“Data Type” i&Tir] Bt & Jy Signed. Unsigned.
® Register Options: ft & 7 /7 %% LIERA.

“Reset Mode” JETfL B ALUSA B AR, SRR
“Synchronous” 75 #z{ “Asynchronous”;

- “Enable Input A Register” EC & Input A register;
- “Enable Input B Register” BC# Input B register;
- “Enable ACCLOAD Register” fic & ACCLOAD register;
- “Enable Output Register” FC'E Output register.
3. Uity S AE

S 1 R HE 7 24 3T 1P Core FOE 45 S IHE ), 0 )\ 34 Hh o
Ho i S5 KL Options B B S 47, W1 5-1 .
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IP & RS

IP & HRCE SRR, AL E S “File Name” v 4 i) =30,
PABRINEC B NI4T 41

e IP i3 “gowin_alub4.v” 5% verilog BBk, R4 A YT IP T
B, FEASIE ALUS4;

o IP &it# A S gowin_alu54 tmp.v, A AL IP it fa AR
A

e IPFE . “gowin_aluS4d.ipc”, FI P RIINEAZ ST IP #HATHEC &

E!

U B kR IIE S 2 VHDL, P AT A SO 4 5 448 .vhd.

5.2 MULT

MULT szElafeyEiz B ohfig . 78 IP Core Generator i+ 85 “MULT ”,
A4 578 MULT B9 5545 BEMEEL ,

IP Bic &

£ |P Core Generator [ H Xty “MULT”, #tH MULT i) “IP
Customization” & I, WK 5-2 Fix. % & H AL “File” it B AE . “ Options”
et B AE A 1 5 A B
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5-2 MULT B IP Customization B Q%43
"% IP Customization ? *
MULT &
File
Device:  |GW2A-55 | Part Number: | GW2A-LV55PG1156C7/16 |
Create In: |E:\fpga_project\src\gowin_mult |
File Mame: |gowin_mult | Maodule Name: |Gowin_MULT |
Language: |Verilog -
Options
— Data Options
Width Source Data Type
e Input A: (2-38) Parallel ~ Signed T
) Input B: (2-38) Parallel « Signed
— i et ot [—- Output: _36
=+ Shift Output Options
[] Enable Shift Output A [] Enable Shift Output B
=) L]170]
Register Options
Reset Mode: @ Synchronous () Asynchronous
Enable Input A Register Enable Input B Register
[] Enable Pipeline Register Enable Shift Qutput A Register
Enable Output Register
Cancel
1. File AL EHE
o File Ml EMEH THLE /™A1 IP Wit UM RAE B
® MULT 1 File it & AE (¥ FH A ALUSA BEHR 192540, 1525 5.1 ALUB4
HfH) File FCEAE .
2. Options At BAHE
e Options FLEMEAH THF Hx XECE IP, Options it EAHEWIE 5-2 fr
7N
e Data Options: At & H k.
- Ha s C(nput A Width/ Input B Width) # KEdE 47 % K 36;
- Hrdem DEHEALSE (Output Width) EFH P EE, ©aiRiE
NBLTE A SR BEALTE, BIAIN 2 MR A 58 42 sl MULTOX9,
MULT18X18, MULT36X36-
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5.2 MULT

uG287-1.3

- HAi I A/B ATACE N Parallel. Shift;
- HRZEA ARG E N Unsigned. Signed.

® Shift Output Options: A fifE shift out TiHE, HA%ml CInput
A Width/ Input B Width) #/NT-%5T 18 i, w]fff i b DhRE.

!
Fi A - (Input AWidth/ Input B Width) {F— KT 18 Iff, Shift Output Options &
K, AL

® Register Options: %L 1) T RE H %5 ALUS4 [f] Register Options
WIAMIE, 2% 5.1 ALUS4 1) Option Fic & HE .

vt 1 SR 7 AE
i 1 S AHE P SRR 24 1T IP Core (RS B 45 o BIAE B, %6 B H s 1

AECL LA T ARG Options Bt & SEHT 53, 4k 5-2 Fios.
IP 4 B3t

IP & HBCE e, AR E A “File Name” iy 44 ) =N 3CAF,

PABRINEC B NI4T 41

!

IP & iF 30 “gowin_mult.v” 52 %R verilog Abk, R H IP AL
B, FEAESFIi R MULT;

IP i+ AR S gowin._mult_tmp.v, J9FH 7 #2485 1P &8 R bR
A

IP B8 S fF: “gowin_multipc”, H PRI In#EaZ et 1P #HTHECE .

UBCE IR INTE S 2 VHDL, AR B RT PSSP 44 R 408 vhd
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5.3 MULTADDALU

MULTADDALU sZE 3k s — R ek 2 nThEE . 7E IP Core Generator
A, #id “MULTADDALU”, S 4 4 5 7s MULTADDALU [AH %15

SWEE
IP L&

7E IP Core Generator #i, X7 “MULTADDALU”, ##iH
MULTADDALU ] “IP Customization” & 1. iZ%& A+ “File” B EHE.
“Options” fic BAEF w0 B HER, 1 5-3 AR,

5-3 MULTADDALU #4 IP Customization & O45#

"% IP Customization ? X
MULTADDALU o
File
Device: | GW2A-55 | Part Number: | GwaA-Lv55PG1156C7/16 |
Create In: |E:\fpga_project\src\gowin_multaddalu |
File Name: |gowin_multadda|u | Module Name: |Gowin_MULTADDALU |
Language: |Verilog -
Options
MULTADDALU Mode Option Shift Output Options
MULTADDALU Mode: |AD * BO + A1 *B1 hd [] Enable Shift Output A
— e [] Enable Shift Output B
— e Diata Options
dout[IE0) ==t Width Source Data Type
g Input AD: (2-18) Parallel - Signed T
— 017 Input BO: @218 |Parallel * Signed v
— bai170 Input Al: (2-18) Parallel - Signed T
elsad) = Input B1: (2-18) Parallel ~ Signed ¥
— 21170 —
Input C: 54 L (1-54)
e Register Options
Reset Mode: @ Synchronous () Asynchronous
Enable Input AD Register Enable Input A1 Register
Enable Input BO Register Enable Input B1 Register
Enable Input C Register Enable ACCLOAD 1st Stage Register
[] Enable MultiplierD Pipeline Register Enable ACCLOAD 2nd Stage Register
[ Enable Multiplier1 Pipeline Register Enable Shift Output Register
Enable Qutput Register
Cancel
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5.3 MULTADDALU

uG287-1.3

File Iic & HE
e File it BEMEF FRCE AN IP Bt U RAE B .

e MULTADDALU [7] File Fic & HE 14 FH A1 ALUSA B 2R, 1555
5.1 ALU5S4 H1[{] File it & HE .

Options it & HE
Options FC & HEF T/ H € AL E IP, Options Bt B AEME 5-3 fius.
e MULTADDALU Mode Option: fic & MULTADDALU iz FAi=, nJ
e
- AO0*BO + A1*B1
- AO*BO - A1*B1
- AO0*BO +Al*Bl+C
- A0*BO+Al*B1-C
- AO0*BO-A1*Bl+C
- A0*BO-A1*B1-C
- Accum + A0*BO + A1*B1
- Accum + A0*BO - A1*B1
- AO*BO + Al1*B1 + CASI
- A0*BO - A1*B1 + CASI

e MULTADDALU f] Data Options fl Register Options it & #E frt) %
A MULT B FIZEAL, 2% 5.2 MULT.
iy 11 52 7 AE ]

ity 132 7 HE P S5 7 X4 T IP Core FORC B 45 SR BIRE R, S\ % Hh i
1 f) 47 76 H 9 Data Options Al Register Options Bt & S 5 387, /& 5-3
Pz o

IP 4 RSt

IP & MECE SR, P EUBCE M “File Name” i 44 i =N A,

CAERIATC B9 B REAT /43 -

IP %1t 34 “gowin_multaddalu.v” 5% verilog fibk, HRAEH -
1P ACE, ;=4 sLpl{Li) MULTADDALU;

IP i+ d AR S 44 gowin_multaddalu_tmp.v, JyH P #24E 1P #itH
FHA AR ST A

IP fic & 4. “gowin_multaddalu.ipc”, F 7 8] In#kiZ et 1P AT
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5.4 MULTALU

E!
Wnc E B

Ho

54 MULTALU

MULTALU SZEL IR K A ak 2N H I 2 8E . 7E IP Core Generator F-1i H,
By MULTALU, S48 MULTALU B 15 BREEL

IP L&

1E IP Core Generator Ft1iH, X7 “MULTALU”, 3 “IP
Customization” % 1. Z& OEHE “File” FLEHE. “Options” [t & HEA i
HwsHER, WK 5-4 Fis.

5-4 MULTALU B IP Customization B 0443

WE A& VHDL, WA AT A SO 4 JE 2608 .vhd.

‘% IP Customization ? X
MULTALU o
File
Device: | GW2A-55 | Part Number: | GW2A-LV55PG1156C7/16 |
Create In: ‘E:\fpga_project\src\guwin_multalu |
File Name: ‘gowin_multalu | Module Name: |Gowin_MULTALU |
Language: Verilog -
Options
—
Data Options MULTALU Mode Options
i Width Data Type MULTALU18x18 Mode: [A*B + C -
N Input A: (2-18)  [Signed Y| MUITALU36x18 Mode: |[A“ B + C
e Input B: (2-36)
— 17 Input C: (1-54)
I Input D: 54 1| (2-54) Signed
e 170
Register Options
—r] 530 Reset Mode: @ Synchronous (C) Asynchronous
Enable Input A Register Enable Input B Register
[ Enable Input C Register Enable Input D Register
Enable ACCLOAD 1st Stage Register Enable ACCLOAD 2nd Stage Register
[] Enable Pipeline Register Enable Qutput Register
Cancel
1. File FLEAE
o File fic EHEH T-HCE A/ 1P Beut SO HIAH OG5 B
e MULTALU 9 File Bt BEHE K AT ALUSA B ZRAL, #5275 5.1
ALUS4 11 File AL BAE.
uG287-1.3
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2. Options At BAHE

Options B & HEF T /7 H € XA E IP, Options Bt B AEWE 5-4 Fis.
e MULTALU Mode Option

IP Core H' '] MULTALU H His i A iy 11452 58 0 LA SO Al B
MULTALU36X18 B MULTALU18X18. 34 Input A 1 Input B ] width
#B /T B EET 18 f7 I}, Options Bt EAE A {Ilf¥) MULTALU Mode Options
1 MULTALU36X18 Mode & /K, MULTALU18X18 Mode ] LAfic & H:

- AB+C
- A*B-C
-  Accum + A*B + C
- Accum + A*B - C
-  Accum-A*B +C
- Accum-A*B-C
- A*B + CASI
- Accum + A*B + CASI
- Accum - A*B + CASI
- A*B+ D+ CASI
- A*B-D + CASI
e 4 Input B f] width KT 18 fiili}, MULTALU18X18 Mode # /X,
e MULTALU36X18 Mode 1] LAFC & M :
- AB+C
- A*B-C
- Accum + A*B
- A*B + CASI

e MULTALU [ Data Options 11 Register Options F. & HE [ 15 F Al
MULT #E2R 8L, 1627 5.2 MULT,

3. B HE R

S 113 7 A PRS2 75 24 1T 1P Core HUBC B 45 RN BIMER, i A da t i
AL 58 R P Options FC & 5K 8, il 5-4 fos.

IP 4 RSt
IP & AR E G, =4 AL E X “File Name” iy 44 1 =430,

UG287-1.3 73(76)




51P H 5.5 PADD

PABRIANEC B NI4T 41

e P il 3¢ “gowin_multtalu.v” RN5E#E 1 verilog Fb, HR4EH 1 1P
BoE, 774 S MULTALU;

o P &it# A S gowin_multtalu_tmp.v, J9FH S S48 1P 8 AR
B SC A

e P it & 3 f4: “gowin_multtalu.ipc”, F PRI INEZ SO 1P #E4TACE .
E!
Wife B PR RIE S & VHDL, W= AR BRI AN SO 44 e 4808 .vhd .

5.5 PADD

PADD SZHLFAN. T EFE AL ThRE. 7E IP Core Generator FLif 4,
i “PADD”, FHiAMIRN < E7x PADD [HIAH RS B E

IP icE

1£ IP Core Generator F-1iH, X7 PADD”, # 4, “IP Customization”
&WI. ZEOEHE “File” BLEAME. “Options” At B AEM w1 B/ RHER,
@ 5'5 Fﬁ)j_‘—{o
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5-5 PADD B4 IP Customization & 4544

" IP Customization ? *

PADD 2

File

Device: | GW2A-55 | Part Number: |GW2A-Lv55PG1156C7/16 |

Create In: |E:\fpga_project\src\gowin_padd |

File Name: |gowin_padd | Module Name: |Gowin_PADD |
Language: |Verilog -
Options
e Data Options Shift Output & Add/Sub Options
Width Source [] Enable Shift Output
— e )
Input A: (1-18) Parallel v [] Enable Backward Shift Qutput
Input B: (1-18) Parallel v Add/Sub Operation: |Add -
— ) et onut[17:0) i
— 117 . .
Register Options
Reset Mode: @) Synchronous () Asynchronous
— (179
Enable Input A Register Enable Input B Register
Enable Shift Output Register

1. File Bt B HE
e File it BMEF TECE AR IP Wit U RIS R .

e PADD [f] File Jit. B HE ({8 F F1 ALUSA B HL 2840, 15 2% 5.1 ALUS4
F1] File Bt BAE .

2. Options At BAHE
Options Ft B HEF T H /7 E € XL & 1P, Options At B HEWIE 5-5 FiR.
e Data Options: [t & £ %L .
- IR (Input A Width/ Input B Width) & KBz f7 % 5y 18;

- i OEHREALSE (output Width) TR ELE, BRI
MNALTE H AR BEALTE, I 2R AL 98 Pk g 42 B PADDO B¢
PADD18.

- ENIR A B SRIFE AT “Input A Source” IEIACE N
Parallel I Shift;
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- H IR B FIEEESRIE RTE I “Input B Source” & AL & A
Parallel. Backward Shift.

e Shift Output & Add/Sub Options: f#FE Shift Output. Backward Shift
Output FTHNEARERCE .

- {#fE Shift Output J@it i+ “Enable Shift Output” HE4TALH ;

- f#igE Backward Shift Output i# it i+ “Enable Backward Shift
Output” e 317 i & 5

- PADD w[iliid i & “ Add/Sub Operation” & T AT IvZs . iz
® Register Options: FtE 7 /7 %s LIERA.

- “Reset Mode” &Ifific & PADD (& AR, ScFFFEZD#
“Synchronous” FlsF 2 “Asynchronous”;

- “Enable Input A Register” ECE Input A register;

- “Enable Input B Register” Bt & Input B register;

- “Enable Output Register” At & Output register.
3. Ui RN HE ]

st 1 2 AE P R 7R 24 51T 1P Core [BC S 45 R BIFER, o N4 H i
1A DL KA FE AR 4 Options it & SEi B3, @&l 5-5 Ais.

IP & g 32

IP & R ESERUG, PEUBCE M “File Name” i 44 1 =3,
CAERIATC B9 B REAT /43 -

o IP ¥it 34 “gowin_padd.v” HN5EEEH verilog AEER, HRIEH FH IP E
B, oA stk r) PADD;

o P it M L gowin_padd_tmp.v, AH R IP Bl B REAR
A

e IPHlE 4. “gowin_padd.ipc”, FIJRINEAZ ST IP BEATHEC B
!
Qe B R RE & VHDL, WP AR I RT AN S 4 JE 2808 .vhd
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