EE 330 Fall 2024
Homework 6 Solutions
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We got the value of resistivity based on the doping density.
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For the right circuit:

| will start by assuming the middle diode is off, and the rightmost diode is on. This guess is made
on the assumption that the location of the 10V source relative to the 4V source will cause currents to
flow in the wrong directions. This allows us to treat the middle diode as an open circuit, giving us the

following diagram.
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&5 the 10V source drives an open circuit and the 10k( resistor ends at an open circuit, we can
neglect them. Using KVL, we can find the current through the loop using the following equation:

4V — (i, * 10k0) — 0.7V — (i, « 10k0) = 0

This should reduce down to i, = % = 165u4, which gives a 1.65V drop across each resistor.

Additionally, this gives a voltage of 2.35V at the anode of the rightmost diode. With the 10V source at
the cathode of the middle diode, this would make the voltage across the middle 10k(] resistor and diode
-7.65V, meaning current would be flowing the wrong direction through the diode and confirming the
initial assumption that it is off. This gives us the result of i. = 165u4.
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10.

| /nome/hal207/ee465_verilog/mux.v - Default

Ln#
1 “timescale 1ns/1ps
2 EBmodule mux4_1(in0,inl,in2,in3,en,mux_sel,out); //initiation of module
3
4 input in0O,inl,in2,in3,en; //initiation of input bits
5 input [1:0] mux_sel; //initiation of select pin for mux
6 output reg out; // initiation of output
7
8 g always B(*)begin //starts for any change values
9 if (en) begin //active low input =1
10 out = 0; //active low output
11 end
12 else
13 g begin
14 & case(mux_sel) // for selecting a mux pin
15
16 2'b00 : out = 1in0; //assigning values based on select pin
17 2'b01 : out = inl;
18 2'b10 : out = in2;
19 2'b11 : out = in3;
20 endcase
21
24 end
23
24 end
25
26 ‘endmodule
27 |
Ln#
1 “timescale 1ns/lps
2 emodule mux 4 1 tb();
8
44 reg [1:0] mux_sel; //inputs are initiated as registers
5
6+ reg in0,inl,in2,in3,en;
7
8 wire out; //outputs are initiated as wires
9
10 mux4_1 dut(in0,inl,in2,in3,en,mux_sel,out); //initiation of dut
11
12 initial in0 = 0;
13 initial inl = 1;
14 initial in2 = 0;
15 initial in3 = 1;
16 initial en = 0;
17 initial mux_sel = 2'Db00;
18
19 always #1 mux_sel[0] = ~mux_sel[0];
20 always #2 mux_sel[l] = ~mux_sel[l];
21
22 always #4 en = -en;
23
24 Lendmodule
25




1
E module demux4 1({in,op0,opl,op2,op3,demux_sel,en); ffinitiation of module

input in,en; ffinitiation of input pins
input [1:0] demux sel; ffintitiation of select pin for demux output
output reqg opl,opl,op2,op3; f/finitiation of outputs
E always @(*) begin // starts for any change in wvalues
E if {en) begin /{ active low input = 1
opl = 0;
opl = 0;
op2 = 0;
op3d = 0;
= end
E else begin
E case(demux_sel) //for different selecticns the output is
E 2'b00:begin /f received at a different pin
opl = J_n:l
opl = 0;
opZz = 0;
op3 = 0;
= end
= 2'b0l:begin
opl = 0;
opl = inj
opZ = 0;
op3 = 0;
= end
= Z2'blli:begin
opl = 0;
opl = 0;
opZ = in;
op3 = 0;
= end
= 2'bll:begin
opl = 0;
opl = 0;
opZ = 0;
opd = in;
= end
= endcase
= end
= end
- endmodule

1) /home/hal20 x_th.v (fdemux_th) - Default*

1 “timescale 1lns/1ps

2

3 Emodule demux_tb();

4

5 reg in, en; //inputs are initiated as registers
6 reg [1:0] demux sel;

7

8 wire op0,opl,op2,op3; //outputs are initiated as wires
9

10 demux4_1 dut(in,op0,opl,op2,op3,demux_sel,en); //initiation of dut

11 initial in =1;

12 initial en =0;

13

14 initial demux_sel = 2'b00;

15

16 always #1 demux sel[0] = ~demux sel[0]; //toggle the bit 0 every cycle
17 always #2 demux sel[l] = ~demux sel[l]; //toggle the bit 1 every 2 cycles
18

19 always #4 en = ~en; //toggle the enable pin every 4 clock cycles|
20

21 ‘“endmodule
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