EEC116 Problem Set #6 Solution

1. Single Transistor DRAM
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o) Bitline BL= Vpy= SV , Wordline = Vgy =5V
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Sele by ecation (or graphically) (Vo= 3.62 V

b) During a READ-1, Ms=3,62V and BL=Vm/p , Capaciters Cg and
Cg short tog ether and share their chacge.
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2. SRAM Cell Design

ATo change +he state of the cell for V. £ 0.5V, +he voltage
at node (L) wust be Vpp (i # were OV 4ren “he cell wouldn't

chﬁnsc, s+a.‘he.).
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For M1, M2, Wi = L{/L{
| For M3 MY wi=2/4

"Eurpasﬂ- nede @ is iﬂH-In’llT at My, To switch +he SRAM gtate,
viede Ud[’“"ﬂ_ﬁ{, paust ge below 4he MG, M2 invecter swiﬁ-cl-.'m&
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Voltage @ node (D) = Vo |4 Ny # Vo 0 +‘F.: (upb—fUTqu])
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Vop[2_ ,+hem MS and M3 are in linea® fegion and ML is cit off.
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Assume \pp = SV, \rpp= -0.7TV
For VUpng ® Vgg= 05N = Veog = Yy + v T2g] +vg - 2¢:1)
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Plug v, (x) e the curreat equations and. solve aumevieally...

(-L'E‘ll = (1::)5?:' 0.5 Vrp= 1.3 V , thecefore linear ossumphion was qeod.




3. Voltage Scaling
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tenL= CAV < Cp (Vo)) s Cro (Voo[2)
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