國立彰化師範大學電子系九十三學年第一學期期中考考卷
課目：數位IC設計 日期：2004/11/16(Tue.)  時間：1:00~2:50pm  地點：31303  老師：黃宗柱
學號：______________             姓名：_______________   得分：___________________
I. TRUE OR FALSE (Mark T or F, 10%):

( F
)
1.
For matched layout, the matched pair of transistors are usually mirrored symmetrically.

( T
)
2.
Cross couple matched layout is usually used to reduce the shifting and gradient errors.

( F
)
3.
The sheet resistance of a 10um x 10um poly is 100 times that of a 1um x 1um poly.

( T
)
4.
Usually, layout includes floorplanning, partitioning, placement and routing.

( T
)
5.
Leakage will trend to dominate power dissipation in the coming nano-meter technology era.

II. MULTIPLE CHOICE (Choose the best one, 15%):

( D
)
1.
As a TTL(0.4V, 2.8V)-CMOS(0.2V, 4.8V) interface, the noise margin is about (A) 4.6 (B) 2.3 (C) 2.4 (D) 1.2 V.
( D
)
2.
The transfer function of the circuit XNOR(NOR(A,A),NAND(A,A)) looks like (A) _─_ (B)└┐(C)┌┘ (D) -_- .
( C
)
3.
Which is not a complete logic set? (A) {and, or, not} (B) {and, not} C{and, or} D{nor}.
( B
)
4.
Which can have the highest resolution? (A) poly-resistance (B) poly-capacitance (C) MOS capacitance (D) MOS resistance.
( A
)
5.
The diode clamper in I/O pads is used to prevent from (A) ESD (B) noise (C) latch-up (D) bird’s beak.

III. QUESTIONS (75%):  NOTE: The following is just for reference.
1. Laid out a function A>B on the following SOG. Remember that you can use a turned-off transistor to split the diffusion lines. (Ans=
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2. Write a SPICE code to draw the Bode plot of a CMOS inverter including default models. Define the rest question and parameters by yourself.
*BODE PLOT OF AN INVERTER
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3. Write a Verilog code including a synchronously resettable DFF in behavioral model and a 4-bit Johnson counter in structural view using the DFFs.
module DFF(Rst, Clk, D, Q);

input 

Rst, Clk, D;

output 
Q;

reg

Q

always@(Clk) if(Rst) Q=0; else Q=D;

endmodule

module JohnsonCounter(Rst, Clk, Q);

input Rst, Clk;

output [3:0] Q;

DFF
D0(Rst, Clk, Q[1], Q[0]);

DFF
D1(Rst, Clk, Q[2], Q[1]);

DFF
D2(Rst, Clk, Q[3], Q[2]);

DFF
D3(Rst, Clk, QN0, Q[3]);

not
G1(QN0, Q[0]);

endmodule

4. 
Describe at least 4 methods to relax the skew problem.

a. Using Phase Lock Loop;
b. Inserting Buffers along the wires;

c. Laid out as an H-tree;

5. Clocking against the data-stream order (in contra-direction). 
6. Draw the stick diagram of the primitive CMOS gate with function 
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