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Chisel - 310 He HLS (High Level Synthesis)

Chisel

Constructing Hardware in Scala Embedded Language

*  Open source hardware description language (HDL) used to describe digital
electronics and circuits at the register-fransfer level

Wikipedia (c)

LE Smaller design teams create larger designs
= DARPA (c)
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Scala - scalable language N

e HLS

OpmeHTnposaH noa
npeameTHYI0 0bnacTb

Bubnuorteka

- reHepauums RTL onmcanmi

Chisel

- cumynsums RTL

® qan

- mcnonHsetca Ha JVM
Scala

- D[, 6ubnumotekn Java
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[ Tooueccop

CuctemMHas WnHa

[ TamaTb
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[poctas umdpoeas cuctema (Chisel) (N

(f << c(cp).* << b(bp).* << m(mp) .*).!
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[Mpoctas umdposas cuctema (Chisel) (N
1: (fabric <<
2: CpuGen(cpuParam).getAll <<
3: SysBusGen(sysBusParam).getAll << %&CHIF
4: SysMemGen(sysMemParam).getAll
5: ).generate

[eHepaTop Npoueccopa

[eHepaTop namsaTu
[ eHepaTop CUCTEMHOWM LNHBI
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System Verilog
logic [WIDTH-1:0] data;

Chisel
val data = Wire(UInt(Width.W))



OcHoebl Chisel: pee WwmHbI

N

IN

: val data
: val data_inc

: logic [WIDTH-1:0] data;
: logic [(WIDTH+1)-1:0] data_inc;

: assign data_inc = data + 1’b1l;

Wire(UInt(Width.W))
WireInit(data +& 1.U)

YA
e

System Verilog

Chisel



YA
OcHoebl Chisel: D-tpurrep N

System Verilog
logic my_ff;

always_ff ©@(negedge rst_n or posedge clk)
if (!rst_n)
my_ff <= 1’Db0;
else
my_ff <= my_ff_next;

Chisel
val my_ff = RegNext(my_ff_next, false.B)
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System Verilog
logic my_ff;

always_ff ©@(negedge rst_n or posedge clk)
if (!rst_n)
my_ff <= 1’Db0;
else
my_ff <= my_ff_next;

Chisel
val my_ff = RegNext(my_ff_next, false.B)
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Ocrosbl Chisel: Mogynb 1 nHTepdeiic N
clock io_data_o[/:0]
resef
io_data_]
System Verilog Chisel
module my_module #( 1: class my_module (dataWidth: Int = 8)
parameter WIDTH = 8 2: extends Module {
) (
input clock, 3: val io = IO(new Bundle {
input reset, 4: val data_i = Input(Bool())
input io_data_1i, 5: val data_o = Output(UInt(dataWidth.W))
output [WIDTH-1:0] io_data_o 6: })

);

endmodule 7: }
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DYHKLUMOHANbHOE NPOrPAMMUPOBAHME e

[Napagurma nporpaMmMmnpPOBaHMS, B KOTOPOI NpoLece
BEIYMCIEHMS TRDAKTYETCS KAK BbIYMCIEHNE 3HAYEHWM
DYHKUMIA B MOTEMATUYECKOM NMOHUMAHWUU NOCNEOHMX.

Wikipedia (c)

Scala

v val (y0, y1) = func(x0, x1, x2, x3)
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func
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func

System Verilog

(x0 < x1) ? x0 : x1;
(x2 < x3) ? x2 : x3;
(y0 < y1) ? y0 : yi;

assign y0
assign vyl
assign y




YA

DYHKUMOHANBHOE NPOrPAMMUPOBAHME ne
func System Verilog
1: always_comb begin
2: logic [WIDTH-1:0] tmp;
3 int 1i;
4: tmp = 2 %% WIDTH-1;
5: for (1 = 0; 1 < LEN; i = 1 + 1) begin
6: if (tmp > x[i]) begin
7: tmp = x[i];
8: end
9: end
10: y = tmp;
11: end
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func System Verilog
always_comb begin
logic [WIDTH-1:0] tmp;
int i;
tmp = 2 %% WIDTH-1;
for (1 = 0; i < LEN; 1 =1 + 1) begin
if (tmp > x[i]) begin
tmp = x[1i];
end
end
y = tmp;
end
Chisel

val y = x.reduce((n, k) => Mux(n < k, n, Kk))

20



DYHKUMOHASIbHOE NPOrpaMMMPOBAHME

func

int i;
tmp =
for (i =
if (tmp
tmp =
end
end
y:
end

tmp;

val y = x.reduce((n, k) => Mux(n < k, n, k))

YA

ihe

System Verilog

always_comb begin
logic [WIDTH-1:0] tmp;

2 *x WIDTH-1;
0;

1 < LEN; 1 =
> x[i]) begin
x[1];

i + 1) begin
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func

Chisel

val y = x.reduceTree((n, k) =>
Mux(n < k, n, k)
)

22
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func

‘VJ

23
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PyHKUMOHANBHOE NPOrPAMMMUPOBAHME e
func Chisel

val y = x.reduceTree((x, y) => {
val reg = RegNext(Mux(x < vy, x, vy))
reg

})

DNAWDN B

24
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PyHKUMOHANBHOE NPOrPAMMMUPOBAHME e
func Chisel

val y = x.reduceTree((x, y) => {
val reg = RegNext(Mux(x < vy, x, vy))
reg

})

DNAWDN B

25



PesynbtaThl reHepaumm

module my min(

- (]) reg [15:0] io_y reg;
input clock, reg [15:0] io y reg 1;
reset, reg [15:0] io_y_reg 2;
input [15:0] io_x O, reg [15:0] io_y reg 3;
io_x_1, reg [15:0] io y reg 4;
io_x_2, reg [15:0] io_y reg 5;
o reg [15:0] io y reg 6;
output [15:0] io y
); always @(posedge clock) begin (3)
ioy reg <= 10 Xx @ < io x 1 ? io x @ : io x 1;
ioy regl <= 10 x 2 < io x 3 ? io x 2 : io x 3;
ioy reg 2 <= 10 x 4 < io0 x 5 ? 1o x 4 : io x_5;
ioy reg 3 <= 10 X 6 < 10 x 7 ? io x 6 : i0o x 7;

io y reg 4 <=

io y reg 5 <=

io y reg 6 <=
end

endmodule

ioy reg < ioy reg 1l ? io y reg :

io y reg 1;

ioy reg2 < ioy reg 3 ? ioy reg 2 : io y reg 3;
ioy reg4 < ioy reg5? ioy reg 4 : io y reg 5;

assign io y = io y reg 6;

YA
e
(2)
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System Verilog:

e;

* NAPAMETPL MOLyeM

* MobansHble MAKPOCH

Mpobnema:

® HYXEH TOKOM Xe MOLYSb, HO OPYrow
<

28



[loBTOpPHOE MCnonb3oBaHME

Oy6nupoeanue:

bubnmoteka

[ TooekT

L
|
o

YA

ihe

MN3ameHeHUs B obLuem koge:

—_

]
|
.

bubnmoteka
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HacnepoeaHue:

bubnuoteka
[TpoekTsl } ' “
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System Verilog:

|D Kak CLENNATb MOLYIb ON14 peWEeHNA BCEX 30)],(]‘48

Chisel:

|ﬂ@7l Kak coenats NpocTon 1 nerko pacmpsiemslin MogyIbe
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[Mnocobi:

&)

MuHychi:

MPOCTOE OMUCAHME CITOXHbIX BELLEM
KOO MEHEE MOABEPXEH CNYYAMHBIM OLLIMOKAM
NPOCTON PedaAKTOPUHT

BbICOKOS MOPTUPYEMOCTb KOLA

® TAXEeNO N HEMOHATHO

* pasmep apTedaAKTOR reHepaLmH

YA
e
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[lonesHo

I e ecnu IP B uenom oyeHb cnoxen

® eCqiM UCNONb3YIOTCA COMOMNMMCHbLIE TEHEPATOPI

BecnonesHo

. P
\25; NpOCTblEe

® OTCYTCTBME XENAHMA K N3YHEHMNIO
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RawModule

Chisel Chisel
1: class my_module_cdc extends RawModule
2: with RequireAsyncReset { — 1: withClockAndReset(io.clk_i, io.rst_i)
2: {
3: val io = I0(new Bundle {
4: val clk_i = Input(Clock()) 3: val u_sync = Module(new cdc_ndff)
5: val rst_i = Input(AsyncReset()) [~ 7 4: u_sync.io.in <> io.data_i
e 5: u_sync.io.out <> io.data_o
)
- 6: }

36
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OcTaBleecs no3aau D@

“f?'i! » 6ubnmoteka Chisel (Queue, DecoupledlO, ValidlO n 1. n.)
* Goratsie bubnuotekn Scala (Map, map, filter, zip n 1. n.)
*  CTPOras TMAM3aLMS
* UMHOPACTPYKTYPA Ans unit tests

*  QBTOMATM3AUMS NPOLECCA PA3PAbOTKM
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