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I、 True or False：

(
)
1.
The static power dissipation does not matter with frequency.

(
)
2.
IC test is usually unable to change the yield.
(
)
3.
P-MOS transistors are good switches for low-voltage.

(
)
4.
The body effect and the stack effect describe the same thing.

(
)
5.
Usually, the stick diagram describes the position rather than the thickness.
(
)
6.
For all primitives, the Euler paths can be implemented by two non-interlaced diffusion lines.

(
)
7.
Channel routing algorithms for PCB are implanted from those from VLSI.

(
)
8.
The sheet resistance of silicide is greater than that of polysilicon.

(
)
9.
Chip sizes can fit the Moore’s Law.

(
)
10.
To prevent from the breakdown, the diffusion density tends to be doped heavier.
(
)
11.
To prevent from the drain breakdown, the gate-drain spacing should be longer.
(
)
12.
Usually, implantation for active region can be faster than diffusion.
(
)
13.
Active region is the intersection of Gpolysilicon and diffusion region. 

(
)
14.
The DRCs usually take the conservative limitation.
(
)
15.
The LVS algorithms usually take the schematic symbol as comparative objects.
(
)
16.
In SPICE simulation, .AC DEC 10 1K 1G takes loger than .TRAN 1p 1m.
(
)
17.
For matched layout, the matched pair of transistors are usually drawn symmetrically.
(
)
18.
To prevent from the thermo-radial errors, some devices are laid as centroid.

(
)
19.
Cross couple matched layout is usually used to reduce the shifting and gradient errors.
(
)
20.
The sheet resistance of a 10um x 10um poly is 100 times that of a 1um x 1um poly.
(
)
21.
Guard rings can effectively reduce the latch-up effect due to noise.
(
)
22.
To prevent from the latch-up effect, the well-contacts should be closer to each active region.
(
)
23.
The SOI process can effectively reduce the static power dissipation for CMOS circuits.

(
)
24.
Micron rules in scaling can be easily calculated out by hand.

(
)
25.
Reverse engineering is illegal.

(
)
26.
The transistor in saturation usually acts as a dynamic resistor so that the saturation region is also called VCR region.

(
)
27.
Usually, the depletion mode nMOS has a positive threshold voltage, but the enhancement negative.
(
)
28.
A bulk-biased MOS looks like a channel JFET.

(
)
29.
H-tree routes can reduce the clock jitters.

(
)
30.
Usually, layout includes floorplanning, partitioning, placement and routing.

II、 Multiple Choice：

(
)
1.
The P:N transistor-size for a pseudo-nMOS equal-noise-margin inverter is about  eq \o\ac(○,A) 1:2  eq \o\ac(○,B) 2:1  eq \o\ac(○,C) 1:6  eq \o\ac(○,D) 6:1.

(
)
2.
The yields of chips with areas 1:2:3 are Y1, Y2, and Y3 with the rest conditions controlled,  eq \o\ac(○,A) Y1<Y2<Y3  eq \o\ac(○,B) Y1+Y2 > 2Y3  eq \o\ac(○,C) Y1=Y2=Y3  eq \o\ac(○,D) Y1+Y2 = 2Y3.

(
)
3.
The corners of the transfer function of an inverter are at (2V, 4.8V) and (3V, 0.4V). The low-level noise margin is about  eq \o\ac(○,A) 2.8  eq \o\ac(○,B) 1.8  eq \o\ac(○,C) 2.6  eq \o\ac(○,D) 1.6 V.

(
)
4.
To observe the bode-plot of a linear circuit with Req=15K, C1=1nF, C2=100pF, which analysis is proper?  eq \o\ac(○,A) .TRAN 1ps 1us  eq \o\ac(○,B) .DC Vs 1 5  eq \o\ac(○,C) .AC DEC 10 0.1G  eq \o\ac(○,D) .AC DEC 10K 1G.

(
)
5.
The sheet resistances of metal, diffusion, silicide and n-well are Rm, Rd, Rs, Rn.  eq \o\ac(○,A) Rm<Rd<Rs<Rn  eq \o\ac(○,B) Rm>Rd>Rs>Rn  eq \o\ac(○,C) Rm>Rn>Rd>Rs  eq \o\ac(○,D) Rm<Rs<Rd<Rn.
(
)
6.
The transfer function of the circuit XOR(NOR(A,A),NAND(A,A)) looks like     eq \o\ac(○,A)_─_  eq \o\ac(○,B)└┐ eq \o\ac(○,C)┌┘  eq \o\ac(○,D) -_- .

(
)
7.
A CMOS inverter connected its output to its input may  eq \o\ac(○,A)oscillate  eq \o\ac(○,B)have an intermediate voltage  eq \o\ac(○,C) latch a value  eq \o\ac(○,D) have a high-Z output.

(
)
8.
According to the minimum interlace algorithm, the standard Eular-path layout of aoi2222 has at least  eq \o\ac(○,A) 0  eq \o\ac(○,B) 1  eq \o\ac(○,C) 2  eq \o\ac(○,D) 3 interlace(s).

(
)
9.
The delay time of a unit-size CMOS inverter will be  eq \o\ac(○,A) > tr+tf  eq \o\ac(○,B) < (tr+tf)/2  eq \o\ac(○,C) >(tr+tf)/2  eq \o\ac(○,D) <(tr+tf)/3.

(
)
10.
Which method must not solve the clock skew problem?  eq \o\ac(○,A) inserting buffer  eq \o\ac(○,B) using H-tree  eq \o\ac(○,C) reverse clocking to data stream  eq \o\ac(○,D) improving the clock generator.
(
)
11.
Which is not a complete logic set?  eq \o\ac(○,A){and, or, not}  eq \o\ac(○,B){and, not}  eq \o\ac(○,C){and, or}  eq \o\ac(○,D){nor}.
(
)
12.
An nMOS transistor is a  eq \o\ac(○,A)good switch for passing high voltage  eq \o\ac(○,B) good switch for passing low voltage  eq \o\ac(○,C) bad switch for passing V(0)  eq \o\ac(○,D) bad switch for passing small signal.
(
)
13.
Which cannot be a layout description?  eq \o\ac(○,A)EDIF  eq \o\ac(○,B)GDS II  eq \o\ac(○,C)Netlist  eq \o\ac(○,D). 

(
)
14.
Which is not a complete logic set?  eq \o\ac(○,A){and, or, not}  eq \o\ac(○,B){and, not}  eq \o\ac(○,C){and, or}  eq \o\ac(○,D){nor}.
(
)
15.
Which of the following can have the highest resolution?  eq \o\ac(○,A)poly-resistance  eq \o\ac(○,B)poly-capacitance  eq \o\ac(○,C)MOS capacitance  eq \o\ac(○,D)MOS resistance.
(
)
16.
Delay time is usually defined as that form  eq \o\ac(○,A)0.9Vdd input to 0.1Vdd output  eq \o\ac(○,B)0.1Vdd input to 0.9Vdd output  eq \o\ac(○,C)0.5Vdd input to 0.5Vdd output  eq \o\ac(○,D) (rise time + fall time)/2.

(
)
17.
In nm process, which power dissipation will dominate?  eq \o\ac(○,A)dynamic  eq \o\ac(○,B)load  eq \o\ac(○,C)short-circuit  eq \o\ac(○,D)static.
(
)
18.
Which can implement any function to a primitive?  eq \o\ac(○,A)CMOS  eq \o\ac(○,B)Domino  eq \o\ac(○,C)SFPL  eq \o\ac(○,D)CVSL.

(
)
19.
In single-cell high-speed logics, which is usually preferred?  eq \o\ac(○,A)NAND4  eq \o\ac(○,B)NOR4  eq \o\ac(○,C)NAND10  eq \o\ac(○,D)NOR10.

(
)
20.
To fit the stage ratio and H-tree, the fanout of the clock tree is usually  eq \o\ac(○,A)3  eq \o\ac(○,B)4  eq \o\ac(○,C)10  eq \o\ac(○,D)30.

(
)
21.
The diffusion resistance from an i/o pad is used to prevent from  eq \o\ac(○,A)thinox puncture  eq \o\ac(○,B)peak current  eq \o\ac(○,C)drain breakdown  eq \o\ac(○,D)latch-up.

(
)
22.
The diode clamper in i/o pads is used to prevent from  eq \o\ac(○,A)ESD  eq \o\ac(○,B)noise  eq \o\ac(○,C)latch-up  eq \o\ac(○,D)bird’s beak.

(
)
23.
Additional power pads are usually used to prevent from  eq \o\ac(○,A)damage risk  eq \o\ac(○,B)noise  eq \o\ac(○,C)cross talk  eq \o\ac(○,D)latch-up.

(
)
24.Which logic can save power and have strong drivability? eq \o\ac(○,A)BJT  eq \o\ac(○,B)Domino  eq \o\ac(○,C)BiCMOS  eq \o\ac(○,D)CCMOS.

(
)
25.
Which layer is grown first? eq \o\ac(○,A)FOX  eq \o\ac(○,B)Thinox  eq \o\ac(○,C)LOCOS  eq \o\ac(○,D)Passivation.

III、 Questions：

1. Draw the stick diagram of a matched layout of a differential pair (M1←<Cross coupled>→M2, M3←<mirror>→M4, M5<M=2>). 
2. Draw the stick diagram of a Boolean function F=AB+C in Eular-path and diffusion-line approach.
3. Draw a n-type domino gate, ao22 and explain the operations at low- and high- clock levels.
4. Explain the following terms: bus contention, transparent output, bird’s beak, LOCOS, THINOX, FOX, SFPL, C2MOS, metastability, passivation, latch-up effect, body effect, stack effect, ESD, SEM, Etching, implant, diffusion, twin-well, drain breakdown, pad-limited, core-limited, butting, feed-through, doubly guard rings, CCD, JEDEC, Reverse Engineering, CMP, DRC, LVS, BSIM.
5. Draw a block diagram of an SRAM with an SA and row- and column-addresses multiplexed.

6. Use the bit-size of a DRAM module to illustrate the Moore’s Law.

7. Draw a Y-chart with at least 3 levels and give the typical EDA flow.
8. Give the typical flow for tape-in of a full custom chip to the CIC.

9. List the MOE consortiums in VLSI field and give a conference/symposium name in 2003.

10. Describe the interface for single-clock different-domain circuits.

11. Describe the basic concept of content-associate memory (CAM).

12. Describe the scopes of Level-1, Level-2 models of SPICE and First-order Equations.

13. Describe the basic concept of fast-page mode (FPM) DRAM.

14. Give a test bench for ESD and classify to 3 or 4 classes.

15. Draw a typical storage hierarchy pyramid and put down some typical devices with suitable byte-sizes.
16. Pick out unreasonable constraints in the following timing diagram and explain.
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17. Draw a Huffman model with notations C(clock), D(DFF I/P), Q(DFF O/P) and put down the relation to cycle time(Tc) considering skew(tSK) and jitter (tJT).
18. Illustrate at least 3 approaches to reduce the skew problem.

19. Draw the diagram of the typical PLL.

20. Give an as-simple-as-possible example to illustrate the clock-gating failure.
21. Choose a proper (equal input margin) Wp/Wn of the output inverter for a 3-bit address decoder shown as below. 
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and assume VDD=3.3V, |Vtp|=Vtn=0.45V, n/p=2.6, Ln=Lp.
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22. Laid out a NOR-type RS latch on the following SOG. Remember that you can use a turned-off transistor to split the diffusion lines.
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