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LADDSUB_32, LADDSUB_19

Component Name: laddsub_32
= | HINA RESA | laddsub-19
= RHINA Latency: 8 clock cycles
| SuBA LHINA 32/19

RHINA 32/19
= |HINB RESB [ SUBA 1

RESA 32/19

RHING LHINB 32/19
— SUBB RHINB 32/19

SUBB 1
| CtK RESB 32/19

CLK 1

VHDL
-- COVPONENT decl aration
conponent | addsub_19
port (

I hina : in unsigned(18 downto 0);
rhina : in unsigned(18 downto 0);
suba : in std_logic;
resa : out unsigned(18 downto 0);

I hinb : in unsigned(18 downto 0);
rhinb : in unsigned(18 downto 0);

subb : in std_|ogic;
resb : out unsigned(18 downto 0);
clk : in std_logic

)

end conponent;

-- Synplicity black box decl aration
attribute syn_black box : bool ean
attribute syn_black box of |addsub_19 : conponent is true;

-- | NSTANTI ATI ON Tenpl at e
your _instance_name : |addsub_19
port map (

| hi na => | hi na,

rhina => rhina,

suba => suba

resa => resa,

| hi nb => 1 hi nb,

rhinb => rhinb,

subb => subb

resb => resb,

clk => clk



Handel-C
INPUT PORTS

/* interface for ADD/ SUB conponent */

static Ins_t las_|I _ina = LNS _ZERQG,
static Ins_t las_r_ina = LNS _ZERQG,
static Ins_t las_|_inb = LNS_ZERG,
static Ins_t las_r_inb = LNS_ZERG,
static wire_t |as_suba = ADD;
static wire_t |as_subb = ADD;

INPUT PORTS, non-registered input

signal <lns_t> las_ | _ina = LNS ZERQG,
signal <Ins_t> las_r_ina = LNS_ZERO
signal <lns_t> las_ | _inb = LNS ZERG,
signal <lns_t> las_r_inb = LNS ZERQG,

signal <wire_t> las_suba = ADD;
signal <wire_t> las_subb = ADD;

Target: VHDL, EDIF

interface LADDSUB (Ins_t resa, Ins_t resb)
las (Ins_t |hina (Ins_t) las_I _ina,
Ins_t rhina (Ins_t) las_r_ina,

W re_t suba (wire_t) las_suba,

Ins_t |hinb (I'ns_t) las_I_inb,
Ins_t rhinb = (Ins_t) las_r_inb,
wire t subb = (wire_t) |as_subb,
wiret clk = __clock);

Target: SIMULATOR

interface LADDSUB (I ns_t resa with {extfunc = "PluglnGet"},
Ins_t resb with {extfunc = "PluglnGet"})
las (Ins_t lhina = (Ins_t) las_|_ina,
Ins_t rhina = (Ins_t) las_r_ina,
wire t suba = (wire_t) las_suba,
Ins_t Ihinb = (Ins_t) las_| _inb,
Ins_t rhinb = (Ins_t) las_r_inb,
wire t subb = (wire_t) |as_subb,
wire_t clk = __clock with {extfunc = "PluglnC ock"})
with {extlib = LADDSUB_PLG
extinst = "las",
extfunc = "PluglnSet"};



LMUL(E)_PREC, LDIV(E)_PREC

Component Name: Imul(e)-PREC

Idiv(e)-PREC
=1 - RES ™ Latency: 1 clock cycle
= RHIN

LHIN 32/19
—] CLK RHIN 32/19

RES 32/19

CLK 1

VHDL

-- COVPONENT decl aration
conponent | dive_19

port (
lhin : in unsigned(18 downto 0);
rhin : in unsigned(18 downto 0);
res : out unsigned(18 downto 0);
clk : in std logic

)

end conponent;

-- Synplicity black box decl aration
attribute syn_black box : bool ean
attribute syn_black box of Idive 19 : conponent is true;

-- | NSTANTI ATI ON Tenpl at e
your _instance_name : |dive_19
port map (
I hin => 1|hin,
rhin => rhin,
res => res,
clk =>clk



Handel-C
INPUT PORTS

/* interface for LOG DI VE conponent */

static Ins_t ldive_|l_in
static Ins_t Idive r_in

LNS_ZERO,
LNS_ZERO,

INPUT PORTS, non-registered input

signal <Ins_t> ldive_|l _in = LNS_ZERQ
signal <lns_t> Idive_r_in = LNS_ZERO
Target: VHDL, EDIF
interface LD VE (I ns_t res)
Idive (Ins_t lhin = (lns_t) Idive | _in,
Ins_ t rhin = (Ins_t) lIdive_r_in,
wire t clk = __clock);

Target: SIMULATOR

interface LDIVE (Ins_t res with {extfunc = "PluglnGet"})
Idive (Ins_t Ihin = (Ins_t) Idive_l_in,
Ins_t rhin = (Ins_t) Idive_r_in,
wire t clk = __clock with {extfunc = "PluglnC ock"})
with {extlib = LD VE_PLG
extinst = "ldive",
extfunc = "PluglnSet"};



LSQRT(E)_.PREC, LDNOR_PREC

Component Name: Isgrt(e)-PREC

ldnor_.PREC
=i DIN RES  [mm Latency: 1 clock cycle
— CLK
DIN 32/19
RES 32/19
CLK 1

VHDL

-- COVPONENT decl aration
conponent |sqrt_32

port (
din : in unsigned(31 dowto 0);
res : out unsigned(31 downto 0);
clk : in std logic
)

end conponent;

-- Synplicity black box decl aration
attribute syn_black _box : bool ean
attribute syn_black _box of |Isqrt_32 : conmponent is true;

-- | NSTANTI ATI ON Tenpl at e

your instance_nane : Isqrt_32
port map (

din => din,

res => res,

clk => clk

);



Handel-C

INPUT PORTS

/* interface for LOG SQRT conponent */

static Ins_t Isqrt_in = LNS_ZERQ,

INPUT PORTS, non-registered input

signal <Ins_t> Isqgrt_in = LNS_ZERO

Target: VHDL, EDIF

interface LSQRT (I ns_t res)
Isqrt (Ins_t din = (Ins_t) Isqrt_in,
wire t clk = _clock);

Target: SIMULATOR

interface LSQRT (Ins_t res with {extfunc = "PluglnGet"})
Isgrt (Ins_t din = (Ins_t) Isqrt_in,
wiret clk = clock with {extfunc = "PluglnC ock"})
with {extlib = LSQRT_PLG,
extinst = "lsqgrt",
ext func "Plugl nSet "};



ILCNV_TBSX_PREC

Component Name:

ilcnv_tbsX_PREC

=] ADDR TOUT = Latency: see below
= DIN DOUT [ ADDR 8
] o | TOUT 32/19
EN AOUT DIN 32/19
RFD |— EN 1
DOUT 32/19
RDY — AOUT 8
I RFD 1
RDY 1
CLK 1
19-bit version
uses 2 conversion tables
componentsi | cnv_t bs[ 01] _.19 components
32-bit version .
uses 3 conversion tables
components i | cnv_t bs[ 012] .32 components
ilcnv_tbsX_ PREC ADDR = TOUT Latency 1 clock cycle
ilcnv_tbsO_PREC DIN = [AD]JOUT Latency 9 clock cycles
ilcnv_ths1.19 DIN = [AD]JOUT Latency 10 clock cycles
ilcnv_ths[12].32 DIN = [AD]JOUT Latency 10 clock cycles
VHDL
-- COVPONENT decl aration
conponent ilcnv_thsl 32
port (
addr in unsigned(7 downto 0);
aout out unsi gned(7 downto 0);
clk in std_|ogic;
din i n unsigned(31 downto 0);
dout out unsi gned(31 downto 0);
en . in std_logic;
rdy out std_l ogic;
rfd out std_l ogic;
t out out unsi gned(31 downto 0)
)
end conponent;
-- Synplicity black box decl aration
attribute syn_black box : bool ean;
attribute syn_black box of ilcnv_thsl 32 : conmponent is true;



ILCNV_19

Component Name:

= DIN_IL DOUT_IL [ Latency:
— EN_IL RFD_IL |— DINLIL
RDY_IL |— EN-IL
DOUT_IL
m={ DIN_LI DOUT_L| [mm RFD_IL
B - RDY_IL
—1 EN_LI RFD_LI |— DIN_LI
EN_LI
ROY_LL I DOUT_LI
B RFD_LI
RDY_LI
CLK
DINJIL = DOUT.L fully pipelined Latency
DIN.LI = DOUT_.LI 8cyc.inputlat. Latency
VHDL
-- COVPONENT decl aration
conponent ilcnv_19
port (
clk : in std_|ogic;
din_il in unsigned(31 downto 0);
din_li in unsigned(18 downto 0);
dout il out unsi gned(18 downto 0);
dout I out unsigned(31 downto 0);
en_il in std_| ogic;
en_|i in std_| ogic;
rdy_il out std_I ogic;
rdy i out std_l ogic;
rfd_ il out std_l ogic;
rfd li out std logic
)
end conponent;
-- Synplicity black box decl aration
attribute syn_black_box : bool ean;
attribute syn_black box of ilcnv_19 : conponent

ilcnv_19
see below

32
1
19
1
1
19
1
32
1
1
1

10 clock cycles
28 clock cycles

is true;



Dual-Port Block Memory

Component Name: dpbramWxD
== ADDRA DOUTA [
= DINA Latency: 1 clock cycle
— WEA ADDRA 8/9/10/11/12
— cka DINA 16/18/19/32
WEA 1
DOUTA 16/18/19/32
= ADDRB DOUTB [ CLKA 1
={ DINB ADDRB 8/9/10/11/12
DINB 16/18/19/32
— WEB WEB 1
B DOUTB 16/18/19/32
CLKB 1

VHDL

See CORE Generator documentation for the configuration of Dual-Port Block Memory components.

-- COVPONENT decl arati on
conponent dpbranB2x1024
port (
addra: IN std_|ogic_VECTOR(9 downto 0);
addrb: IN std_| ogi c_VECTOR(9 downto 0);
clka: IN std_|l ogic;
cl kb: IN std_|l ogic;
dina: IN std | ogic VECTOR(31 downto 0);
dinb: INstd | ogic VECTOR(31 downto 0);
douta: QUT std_| ogic_VECTOR(31 downto 0);
doutb: QUT std_| ogi c_VECTOR(31 downto 0);
wea: | N std_ | ogic;
web: IN std_logic
)

end conponent;

-- Synplicity black box decl aration

attribute syn_black box : bool ean;

attribute syn bl ack box of dpbranB2x1024: conponent is true;
-- | NSTANTI ATI ON Tenpl at e
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Handel-C

The example here introduces only instantiation of general Dual-Port Block Memory component. For more
information on data types and other parameters see Handel-C header file bram.hch that can be found in
examples.

INPUT PORTS

/* Dual Port Block Menory interface: u_in_bram conponent */

signal <bram addr _t> sig u_in_addra = O;
signal <bram addr _t> sig u_in_addrb = O;
signal <bramdata t> sig u in_dina = 0;
signal <bramdata t> sig u in_dinb = O;
signal <wire_t> sig_u_in_wea = BRAM WD,
signal <wire_t> sig_u_in_web = BRAM WD,

/* rename u_in_bram conponent output registers */
#define u_in_douta u_i n_bram dout a
#define u_in_doutb u_i n_bram doutb

Target: VHDL, EDIF

i nterface DPBRAM (bram data_t douta, bramdata t doutb)
u_in_bram (bram addr_t addra = sig_u_in_addra,
bram addr _t addrb = sig_u_in_addrb,
bram data_t dina = sig_u_in_dina,
bramdata_t dinb = sig_u_in_dinb,

wire t wea = sig u_in wea,
wire t web = sig u in_ web,
wire t clka = cl ock,
wire t clkb = cl ock);

Target: SIMULATOR

i nterface DPBRAM (bram data_t douta with {extfunc
bram data_t doutb with {extfunc
u_in_bram (bramaddr _t addra = sig_u_in_addra,
bram addr _t addrb sig_u_in_addrb,
bramdata t dina = sig_u_in_dina,
bram data_t dinb sig_u_in_dinb,
wiret wea sig_u_in_wea,
wire t web sig_u_in_web,

"Pl ugl nGet "},
"Pl ugl nGet"})

wire t clka = __clock with {extfunc = "Pl uglnC ock"},
wire t clkb = __clock with {extfunc = "Pl ugl nC ock"})
with {extlib = DPBRAM PLG,
extinst = "u_in_brant,
extfunc = "PluglnSet"};
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