
EE3220: Assignment 2 – Answer (Total of 64 marks) 
 

Q1 

 

(i) 

No. of ROM chips required:  24M/4M = 6 

No. of RAM chips required:  32M/8M = 4      

 

(ii) 

  Address lines 

Device nGCS 24 23 22 21 20 19 18 - 05 04 03 02 01 00 

ROM0 0(000) 0 0 X X X X X X X X X - 

ROM1 0(000) 0 1 X X X X X X X X X - 

ROM2 0(000) 0 0 X X X X X X X X X - 

RAM0 6(110) 0 X X X X X X X X X - - 

RAM1 6(110) 1 X X X X X X X X X - - 

 

           

(iii) 

 

ROM0_CS =   A A nGCS0 2324  

ROM1_CS =   A A nGCS0 2324  

ROM2_CS =   A A nGCS0 2324  

RAM0_CS =  A nGCS6 24  

RAM1_CS =  A nGCS6 24  
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Q2. (i)   For 70 ns SRAM and CPU running at 50 MHz (tcyc= 20 ns): 

Read cycle: 

tRAD + tAA + margin + tRDS  Tacc  tcyc 

i.e., Tacc  (tRAD + tAA + tRDS )/ tcyc    (Margin min = 0 ) 

Taccmin  (12 + 70 + 1 )/20   4.15 = 5       

 

Condition checking (a): 

(a) tRCD + tDEC + tACE + margin + tRDS  Tacc  tcyc 

11+ 12 +70+1 = 94 => 94/20 = 4.7  

=> Tacc = 5           

 

Condition checking (b): 

(b) tROD + tOE + margin + tRDS  Tacc  tcyc 

11+ 40 +1 = 52  => 52/20 = 206 

=> Tacc = 3           

Write cycle: 

 
   Req’d 

 tWC  N  Tcyc  N 20  70  

 tCW  (N-0.5)Tcyc+tRWD-tRCD-tDEC (N-0.5)25+14-11-tDEC =(N-0.5)20+3-12 

=(N-0.5)20-12  

60 

 tAW  (N-0.5)Tcyc+tRWD-tRAD (N-0.5)25+14-12=(N-0.5)20+2 60  

 tWP  (N-0.5)Tcyc (N-0.5)20 50  

 tDW  (N-0.5)Tcyc+tRWD -tRDD (N-0.5)25+14-14=(N-0.5)20 30  

 

 

N = 5 satisfy all requirement          
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Q3. 

66 MHz  (tCYC = 15.15 ns):  
tRCD = 20ns (2 clock)  tRCD = 00      
Column address: A0 ~ A8  (=9 bits)  SCAN = 01    
 
Thus,  rBANKCON6(7) = 1 1xxx  xxxx  xxxx 0001   
 

Enable refresh : REFEN = 1 

CBR/Auto Refresh: TREFMD = 0 

Precharge time = 20ns (~2 clock)  tRP = 00    

Minimum RC = 70ns (~5 clocks)  tRC = 01    

 

Refresh period = 64ms/4096 = 15.625s      

Refresh counter = 211 + 1 - 66x15.625 = 1018 = 0x3FA 

           

 

Since Tchr can be 00, 01, 10 or 11, we have  

rREFRESH = 0x803FA  ( can be 4,5,6 or 7)    
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Total memory size: 

4 x 2M x 2bytes= 16Mbytes 

 24 address lines (A23–A0)     

 

4 banks  use A23 and A22 for BA1 and 

BA0.                                            

 

nSCS can be connected nSCS0 or nSCS1 

 

Memory Interface with 16bit SDRAM (2Mx16x4 banks) 

 


