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EE 3724 Test #3 - Summer '00 Solutions- Reese

1. (12 pts) Matchup each of the following pinouts below with one of the following:
SDRAM, DRAM, SSRAM, SRAM.

50-Pin TSOP (II)

(TOP WVIEW)
<MNormal Bend: FPT-50P-MO05>
vee BN 1 50 N Was
DG OO 2 49 X3 DQss
ooy OO 3 48 I D0
Weso Ol 4 47 I Vsse
DQ: o IS = = nlath
DQ: s 3 DQe:
Ween [ SDRAM ha B Vooo
el = = ) = = WalalH
O B bz I DQae
Waeso N 1 11 I Wsso
O W 1 o I DQs
Dy OO 12 39 3 DQe
Veoo DR 13 38 R Voco
DaML B 14 37 = DU
WE X 15 a6 I DQMu
CAS £ 15 a5 I CLK
FAS o 17 34 X CKE
TS I 18 EE = = ol
As CY 19 a2 I As
AsalAP CXf 20 31 [ Ae
Ao O 21 30 3 A
[l = = e Z9 I As
Ao O 23 z8 I A
Ao o 24 27 3 Aa
Voo X 25 26 A Wss

{Markmg sude)

.

O

ﬁEtHE£5fu£§ i Ezi885 00

HHAAAARRAARRARAARAAA

F#

u

10059 98 37 96 95 94 93 92 &1 20 03 BOET 06 85 84 83 2281

Ko 11 2]
KRG O 2 O 19
| I 18
Ves 1] 4 17
wves [T |5 ]
NG I 15
| i 14
e e 13
Do e ¥
wves [T |10 il
ves TN SSRAM ]
o1 I a2 2]
Dz 13 68
as*t [T |14 67
Wem [T 15 66
| i [
ves [T |17 B4
Do 1] e 63
D4 T 119 B2
Wee 1|30 i1
ves [T |3 1]
Die [ 22 2]
Die 1] 23 58
o — 57
Ko [ 2 56
wex [T | 3% 55
Woe 1|27 Bl
wo I = 5%
no [ 52
e i 51
| 3738 1040 41 42 4344 45 46 47 4B 49 50

ad 1]
Al CO%
A7 CI]=
F-‘I:I:“-:H
A 1
DNUI:I:

@HHHHHHHHHHH

R R R LR
FrEfACaTaER

MODE [T
a5 O =

SRAM

AT 1 il Vo
AB 2 Z A8
A5 3 22 Ag
acda 2T 2 BwE
ia 5 D24-2 20 OE
A ES  p2ar 19 AR
7 S024-2 18 Cs
Ac 8 sop4a4 17 | VO7
oo o 16 2 /08
/O 10 15 1fOs
o2 = 11 14 |2 /04
GND [ 12 13 /O3
3089 drw 02
Ve O 1. 42
DQ1 [ 2 4
Dz 0O 3 40
D3 04 39
pa4 05| DRAM 38
a0 Vee 06 37
o e Das 07 36
= DQ6 [ 8 35
% ngfI}JF‘P' DQ? I: E 34
o oo pDas 010 33
(0 v NC O 11 32
W
% oge NG [ 12 31
v WE# [ 13 30
11 MC
% uzzm RASE [ 14 29
o o NC 15 28
= e NC 0O 16 57
11 w5
— ;'22 AD O 17 26
S A1 [ 18 25
[T 1 MC
o v A2 [ 19 24
st
] Ve A3 O 20 23
T 1 MC
= e Vee O 21 22

[ [ I Ny [ N [ [ [ [ N [ N [y N I N I

\ss
DQ16
DQ15
DQ14
DQ13
\ss
DQ12
DQ11
DQ10
DQ9
NC
CASL#
CASH#
OE#
AQ
AB
AT
AB
AL
Ad
\'ss



2. (18 pts) For each of the following questions, use one or more of the following
terms (they can be used more than once, put ALL applicable terms for an answer):
SRAM, SSRAM, SDRAM, DRAM, RDRAM, Dual Port SRAM, EEPROM,

Flash RAM
a. Used for PC cache memory: SRAM, SSRAM
b. Used as PC main memory: DRAM, SDRAM, RDRAM
c. Non-volatile memory: EEPROM, Flash RAM
d. New type of memory that uses device code sent on control bus instead of
chip selects; has high bandwidth and high latency:
RDRAM
e. Basic memory cell has 6 transistors
SRAM, SSRAM
f. Basic memory cell is capacitor + 1 transistor
DRAM, SDRAM, RDRAM
g. Hasaclock pin so that datais transferred synchronously instead of
asynchronously SSRAM, SDRAM (aso RDRAM)
h. Two memory locations can be accessed simultaneousdly: dual port

SRAM
Memory contents need periodic refreshing: DRAM,
SDRAM, RDRAM

3. (4 pts) An SRAM has address pins AO-A17, and Datapins DO0-D15

a. What isthe organization (K x M) of thisdevice? 256K x 16

b.

(18 address pins = 2 18 = 28 * 210 = 256 * 1K)
What is the total number of bits stored in thisdevice? 4M
(2 x16=2"* 2'=2% =22+ 220 =4* 1 M = 4M)

4. (6 pts) A burst transfer on a 486 processor (32-bit bus, 4 bytes) is characterized as
2-1-1-1 transfer.

a
b.

C.

How many clocks does it take for thistransfer? 5 clocks

How many bytes are transferred? 16 bytes (4 bytesin 2T, 4 bytes, 4
bytes, 4 bytes = 16 bytes)

How many clocks would it take to transfer the SAME number of bytes on
the 486 if a 2T transfer was used for each word?

16 bytes/ 4 bytesper 2t cycle = 4 2T cycles= 8 clocks.



5.

(5 pts) Give the address decode equation for a 256K byte block of memory starting
at location 40000h. Assume you have a maximum of 20 address lines (A0-A19).

256K bytes= 218 = AO0- A17. 40000 = O1xxxx....xxx = Al9%# Al8

6. (8 pts) Give the value of the BE#3 to BEO# lines for each of the follow accesses
(assume a 486 interface, uses a 32-bit wide data bus). Use 'H' or ‘L' for the values.
BE3# BE2# BE1# BEO#
Mov ax,[302h] | L L H H
Mov [224h],ax | H H L L
In al, [587h] L H H H
Mov [370h],eax | L L L L

7.

10.

11.

(4 pts) Assume a 486 interface (32-bit bus). Give an instruction that causes an
misaligned access for a

a. word operation (2 byte) mov [ 1003] ,ax
b. double operation (4 byte) mov [ 1003] ,ax

(3 pts) For an INTR interrupt on the 8088/8086, explain how the vector number
gets generated.

The 8088/8086 generates two interrupt acknow edge bus cycles using the INT#
output, in the 2" cycle the interrupting devices places the interrupt vector number
on the lower 8-data lines (DO-D7). The interrupt vector addressis then the vector
number * 4.

(3 pts) How many bytes is each entry in the interrupt vector table of the 88/86 and
what is stored in the entry?
4 bytes, CSIP

(3 pts) When a hardware interrupt is generated on the x88/x86, the current
instruction is finished, and then some values are pushed on the stack before the
Interrupt Service Routine is called. What is pushed on the stack?

The CS.IP of the return address is pushed and the flag register is pushed.

(4 pts) What is the difference between POLLED IO and Interrupt-driven 10?

In Polled 10, the cpu continually checks the device to seeif 10 needsto be performed. In
interrupt driven 10, the 10 device uses a hardware interrupt to signal the processor that
O serviceisrequired.




12. (4 pts) What is the difference between a FIXED PRIORITY scheme and a
ROTATING priority scheme for resolving simultaneous interrupts? Assume 8
interrupt sources (IRQO thru IRQ7).

For fixed priority the priority used for resolving simultaneous interruptsis never changed
(if IRQO isthe highest priority, it is always the highest priority). Rotating priority
changes the priority after each interrupt so that each interrupt source has a chance at
being the highest priority interrupt.

13. (3 pts) When an hardware interrupt is generated on the x86/x88, interrupts are
disabled before the ISR routine is called. When would it be agood ideato re-
enable interrupts within the ISR?

If the ISRisfor alow priority interrupt, it should re-enable interrupts as soon as

possible upon entry to the | SR so that higher priority interrupts can be serviced.

14. (3 pts) Given an example of a handshaking line on the parallel printer interface
that we studied in class. Explain what it was used for.
The BUSY output of the printer was used to check to seeif the printer was ready
for new data. The STROBE input to the printer was used to indicate that valid
data was present on the printers data lines.

15. (3 pts) What is a’'wait’ state used for with a read/write cycle between a
microprocessor and memory?
A wait state is used when interfacing a fast processor to a slow memory so that
the memory has extratime to accept from the processor or provide data to the
processor.

16. (3 pts) The 386+ used a 2T cycle for aread/write cycle instead of the 4T cycle
that the 8088/8086 used. What does this mean?
2T means that the 386+ used two clock cycles for memory operations; the 88/86
used 4 clocks for a memory operation.

17. (3 pts) From a bus perspective, what control line on the 486 distinguishes a
Memory operation (i.e, MOV ax, [1000h]) from an 10 operation (generated by an
IN or OUT instruction)

The M/IO# line distinguishes a memory operation from an 10 operation.



18. (15 pts) Complete the code for an Interrupt Service Routine that reads a byte
from port 200h and placesit in acircular buffer. The head and tail offsets are
initially set equal to 0. The CBUFF isthe storage area used for the circular
buffer, and MAXBY TES is the size of the buffer. The ISR should discard the
input byte if it will cause the circular buffer to become full. If the input byte is
discarded because of this, then set the STATUS word to any non-zero value.

.Sstack  200h
.data
DPORT equ 200h
MAXBYTES equ 512
CBUFF db maxbytes dup (?)
HEAD dw 0
TAIL dw 0
STATUS dw 0
.code
;; put your code here
push ds ;saveregisters
push  ax
push  bx
push s
push  dx
mov  dx, DPORT ;get data port number
mov bx, @data ;get data segment
mov  ds, bx
mov  bx, [HEAD] ; get head index
inc bx ;increment by one
cmp bx, MAXBYTES ;check if wraparound
jb skip
xor bx,bx ;reset equal to zero
skip:
cmp bx,[TAIL] ;seeif head = tall
je error ; if equal, then overflow, exit
in a, dx ;read port
lea s, CBUFF ; get address of buffer
mov  [si+bx].a ;store bytein buffer at CBUFF+HEAD
mov [HEAD],bx ;save head pointer
jmp exit
error:
in al,dx ; read port to discard byte
mov ax,1
mov  [status],ax ; save’'l’ in status word
exit:
pop dx
pop s ;restoreregisters
pop bx
pop ax
pop dx

iret ; use’iret’ instruction to return from interrupt



