EE3220: Test 2-Answer (Total of 55 marks)

Question 1.(i)

No. of ROM chips required: 16M/2M =8
No. of RAM chips required: 16M/4M =4
(i)
Address lines
Device nGCS | 24 | 23 | 22 |21 |20 | 19 | 18 | 17 | 16 07 |06 | 05| 04|03 )|02]01
ROMO 0(000) | © 0 0 X | X | X | X | X | X X | X | X | X | X | X|X
ROM1 0(000) | © 0 1 X | X | X | X | X | X X | X | X | X | X | X|X
ROM2 0(000) | © 1 0 X | X | X | X | X | X X | X | X | X | X | XX
ROM3 0(000) | © 1 1 X | X | X | X | X | X X | X | X | X | X | XX
RAMO_O0 | 7(111)| O 0 X[ X | X | X | X | X ]| X X | X | X | X | X | X ]| -
RAMO_1 | 7(111)| O 1 X[ X | X | X | X | X | X X | X | X | X | X | X ]| -
(i)
A22 0 Decoder b———— ROMO CS* Decoder
- 0 P—— RAMO_CS*
A23 1 1 p——— ROM1_CS* A23  — /P
A24 ——d EO 2 p——— ROM2_Cs* A24 0
3 b———— ROM3_CS* _ 1p—— RAM1_CS*
nGSCO—q E1 3 - nGSC7 ——q E1
(iv)
A22 — A20 D15 — D31 A22 — A20 D15 — D15
A21 — A19 D14 — D30 A21 — A19 D14 — D14
A20 — A18 D13 |— D29 A20 — A18 D13 |— D13
A.4 - A‘Z D.Z - .[)18 A.4 - A'Z D.2 - iJZ
A3 —| A1l D1 [~ D17 A3 —| A1l D1 [~ D1
A2 —| A0 DO [— Die6 A2 —| A0 Do [— DO
R [~ nOE R [~ nOE
W |~ nWE W [~ nWE
cs* [~ RAMO_CS*/RAM1_CS* cs* [~ RAMO_CS*/RAM1_CS*
UB |- nBE3 UB | nBEl
LB — nBE2 LB |— nBEO




Question 2
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READ CYCLE:

tRAD + tWW + tRDS < Tacc x teye

i.e., Tacc > (tRAD + tWW + tRDS )/ teyc
CPU running at 50 MHz (teye= 20 ns):
TacCmin>(12+ 150+ 1)/20 >8.15=9

Condition checking (i):

(i) tRCD + tDEC + tYY + tRDS < Tacc x teye
11+ 50 +150+1 =212 =>212/20 = 10.6

i.e, Tacc=11

Condition checking (ii):
11+ 70 +1=82=>82/20=4.1

Final Tacc =11



Question 3

tcyc = 1/50MHz =20ns
tRCD =35ns =>35/20 =1.75=2==>00
SCAN (9-bit: CA0-CA8) =01 ==>01
Bankcon6(7) = 1 1xxx Xxxx xxxx 0001

Trp=30ns=>30/20=1.5==>00
Trc =80ns =>80/20 =4 ==>00

Refresh: cycle = 64ms/4096 = 15.625 us
Resresh count = 2711 + 1 — 50x15.625 =1267.75 => 1268 = 100 1111 0100

REFRESH = 1000 0000 0000 0100 1111 0100 = 80004F4

Al2 — All DQ15 —— D15
All — A10 DQ14 —— D14
Al10 — A9 DQ13 — D13
A9 — A8 DQ12 — D12
A8 —/ A7 DQ1l1 — D11
A7 — A6 DQ10 [— D10
A6 — A5 DQ9 [— D9
A5 — A4 DQ8 — D8
A4 — A3 DQ7 [— D7
A3 /™ A2 DQ6 [— D6
A2 /A1 DQ5 [— D5
Al — A0 DQ4[— D4
DQ3 — D3 .
A22 —{ BAO D2 — D2 Total memory size: 16M bytes =» 24
A28 — BAL DQL —— D1 address lines (A23-A0)
DQMO0 — LDQM DQO —— DO
DQM1 —— UDQM
CS* —— nSCS1
— * nSRAS
iifi — ng 222* NSCAS 4 banks =» use A23 and A22 for BA1 and
WE* —— nWE BAO.




