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Constant and Wire

1. Constant
3'U(4'W) /I 4-bit constant of 3 class wire_connection(bw:Int) extends Module{
“hff”.U(8.W) val 1o=I0(new Bundle {
“O377”.U(8.W) val in_a = Input(UInt(bw.W))
val out_b = Output(UInt(bw.W))
“©1111_1111".U(8.W) 1
true.B false.B val wl = Wire(UInt(bw.W))
. val w2 = Wire(Vec(2, UInt(bw.W)))
2. Wire wli := 7.U0(bw.W) & io.in_ag
val w=Wire(UInt(8.W)) w2(0) := 3.U(bw.W) | ie.in_a
val w=Wire(Vec(n, UInt(8.W)) w2(1) := 5.UCbw.W) & wil
= io.out_b := w2(0) & w2(1)
w(0) := 3.U(8.W) }

w(1) := 5.U(8.W)

)




Combinational and Sequential Circuit

class counter(bw:Int) extends Moduled
val io=I0(new Bundle {
1. Mux val in_en = Input(UInt(1.W))

val ¢ = MUX(SGL a, b) }]val out_cnt = Output(UInt(bw.W))
val cnt = RegInit(0.U(bw.W))
2 C t val nxt_cnt = Wire(UInt(bw.W))
- Lounter nxt_cnt := Mux(io.in_en===1.U0 : UInt, Mux(cnt===9.U, 6.U, cnt+l.U), cnt)

val cnt = Reglnit(0.U(8.W)) ent := nxt_cnt

io.ovut_cnt := cnt

val nxt_cnt = Wire(UInt(8.W)) 1
nxt_cnt = Mux(cnt===9.U, 0.U, cnt+1.U)

)




when, if-else

class mux(bw:Int) extends Module {
val io = I0(new Bundle {
Input(UInt(1.W))

val in_sel

val in_a = Input(UInt(bw.W))
1. when-elsewhen-otherwise val in_b = Input(UInt(bw.W))
2. if-else: cannot be used to construct hardware when val out_c = Output(UInt(bw.W))
working with Ulnt, Bool, or other hardware types. b
Instead, Chisel's when-elsewhen-otherwise should be used: When (io.in_sel === 1.U) {
io.out_c := io.in_a

as they are designed to describe hardware logic.

}.otherwise {

class mux_ifelse(bw:Int) extends Module { io.out_c := io.in_b

val io = I0(new Bundle A{ }
val in_sel = Input(UInt(1.W)) }
val in_a = Input(UInt(bw.W)) li/ Generated by CIRCT firtool-1.62.0
val in_b = Input(UInt(bw.W)) module mux_ifelse(
val out_c = Output(UInt(bw.W)) input clock,

5 reset,

) o b) io_in_sel,

if (do.in_sel==1.U) { input [3:0] io_in_a,
io.out_c := io.in_a io_in b,

} else {I output [3:0] io_out_c FI
io.out_c := io.in_bh );

o t e ioin b- University
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Register/Register File

1. Regqgister

2. Register file

class register(bw: Int) extends Module {
val io = I0(new Bundle {
val in_d = Input(UInt(bw.W})
val out_g = Output(UInt(bw.W))
Iy
val register = RegInit(0.U(bw.W))
register := io.in_d
io.out_q := register

rrrrrr

class register_file(n: Int, bw: Int) extends Module {
val io = I0(new Bundle {
val in_d = Input(Vec(n, UInt(bw.W)))
val out_g = Output(Vec(n, UInt(bw.W)))

})
val register_file = RegInit(VecInit.fill(n)(0.U(bw.W)))
val register_loyer = for (i <-8 < wuwntil < n) yield {
register_file(i) := io.in_d(i)
io.ovt_q(i) := register_file(i)
I
I
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Shift Register

1. Shift Register class shift_register(depth: Int,bw: Int) extends Module{

val io = I0(new Bundle() {
val in = Input(UInt(bw.W))
val out = Output(UInt(bw.W))
P
val reg = RegInit(VecInit.fill(depth) (0.UCbw.W)))
eg(0) := io.in
for(i <- 1 < until < depth){
reg(i) := reg(i-1)
F
io.out := reg(depth - 1)

)




Register files/Sync SRAM

LBL-ICS

class syn_ran(bw: Int, depth: Int) extends Module {

1. Synchronous SRAM/Register File

/\| ' BERKELEY LAB .

val io = 10 {
new Bundle() {
val eng = Input(Bool())
val enb = Input(Bool())
val wea = Input(UInt((bw/8).W))
val addra = Input(UInt((log2Ceil(depth).W)})
val addrb = Input(UInt((log2Ceil(depth).W)))
val ding = Input(UInt(bw.W))
val doutb = Output(UInt(bw.W})
h
I
val mem = RegInit(VecInit.fill(depth)(VecInit.fill(bw / 8)(8.UCE.W))))
when(io.ena) {
for (i <- 8 2 wuntil =< bw / 8) {
when(io.wea(i)) {
mem(io.addra) (i) := io.dino(8 * (i + 1) - 1, 8 % i)
I
}
h

val doto_out = RegInit(0.U(bw.W))

when(io.enb) 4 rl
data_out := Cat(mem(io.addrb).reverse)

t University
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LBL-ICS
Register fiIeSlASync SRAM class asyn_ram(bw: Int, depth: Int) extends Module {
val io = I0(new Bundle {
val clka = Input(Clock()) // Write clock
val clkb = Input(Clock()) /
val ena = Input(Bool()) /,

1. Asynchronous SRAM/Register File val enb = Input(Bool()) // Enable read

val wea = Input(Vec(bw / 8, Bool())) // Write

val addra = Input(UInt(log2Ceil(depth).W)) /,
val addrb = Input(UInt(log2Ceil(depth).W)) // Reod address
val dinag = Input(UInt(bw.W)) // Write
val doutbh = Qutput(UInt(bw.W)) // Reod dato
// Write logic on clka with byte-level write enable mosk iy
withClock(io.clka) {
val data_in = WireDefault(0.U(bw.W)) // Memory Array (depth x bw bits wide
when(io.ena) { val mem = SyncReadMem(depth, UInt(bw.W)) // Memory for storing "bw -bit wide words
for (i <- 8 < until =obw / 8) {
when(io.wea(i)) { // Only write the byte if the corresponding bit in weo is set
data_in := io.dino(8 * (i + 1) - 1, 8 * 1)
}
¥
mem.write(io.addra, data_in) // Write bock the modified word // Read logic on clkb
¥ withClock(io.clkb) {
t val data_out = Wire(UInt(bw.W))

when(io.enh) {

data_out := mem.read(io.addrb) // Read fro emory on clkb
}.otherwise {

data_ovt := 8.U // Ovtput zero when not enabled
F

io.douth := data_out
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Instantiation

1. Use Vector.fill(n) to build the vector for modules instantiation, and then connection

with zipWithIndex_map class parallel_multiplier(n: Int, bw: Int) extends Module {
val io = I0(new Bundle {

val in_o = Input(Vec(n, UInt(bw.W)))

val in_b = Input(Vec(n, UInt(bw.W)))

val out_s = Output(Vec(n, UInt(bw.W)))
H)
val multipliers = Vector.fill(n) (Module(new FP_multiplier_1B8ccs(bw)).io)
multipliers.zipWithIndex.map(x=>X._1.in_a := io.in_a(x._2))
multipliers.zipWithIndex.map(x=>X._1.in_b := io.in_b(x._2))
multipliers.zipWithIndex.map(x=>i0.out_s(x._2) := x._1l.out_s)
multipliers.map(_.in_en := true.B)

2. Alternative: for loop

I
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Cheat Sheet

Operators:

Chisel Explanation Width

Ix Logical NOT 1

X && y Logical AND 1

xIly Logical OR 1

x(n) Extract hit, 0 is LSB 1

x(n, m) Extract hitfield n-m+1

X <<y Dynamic left shift w(x) + maxVal(y)
X >y Dynamic right shift w(x) - minVal(y)
X << n Static left shift w(x) +n

X >>n Static right shift w(x) - n
Fill(n, x) Replicate x, n times n * w(x)

Cat(x, y) Concatenate bits w(x) + w(y)
Mux(c, x, y) If ¢, then x; else y max (w(x), w(y))
~X Bitwise NOT w(x)

X&y Bitwise AND max (w(x), w(y))
x|y Bitwise OR max(w(x), w(y))
X~y Bitwise XOR max (w(x), w(y))

)

X Equality(triple equals) 1

X Inequality 1

X Inequality 1

X+y Addition max (w(x) ,w(y))

X +hy Addition max (w(x) ,w(y))
X+ y Addition max (w(x) ,w(y))+1
X -y Subtraction max (w(x) ,w(y))

X -hy Subtraction max (w(x) ,w(y))

X &y Subtraction max (w(x) ,w(y))+1
X *y Multiplication w(x)+w(y)

x/ vy Division wi(x)

xhy Modulus bits(maxVal(y)-1)
X >y Greater than 1

X >=y Greater than or equal 1

X<y Less than 1

X <=y Less than or equal 1

X >y Arithmetic right shift w(x) - minVal(y)
X > n Arithmetic right shift w(x) - n

Math Helpers:

log2Ceil(in:Int): Int logsz(in) rounded up
log2Floor(in:Int): Int [ogs(in) rounded down
isPow2(in:Int): Boolean True if in is a power of 2
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