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|. Belvw is a high-level block diagram of the ZBT 9Mb SRAM chip on the XTUPvS boards.

AP ad el
r ¥ o oy Sl
i " L
LEETHE dFF
* = gmgT i
| L L] g " M
B gl y = al =
EN— = FiEgivr
| —
v | | T - -l'f:l'lq
- finla L] AEEE B R aDDFERE 2
=L ¥ ™™ acEnn RElETER

T =
o (B -
1]

=
— REGETER . —
1 g

'\.I-

b Saiad o mi nITTEn

ar

(a) How many cycles does a read require? Draw a iming diagram of a read with signals: clock
thal is shared by the memory user and the SRAM, the data bus (D0Q)), address line, and “con-
rol sipnals™ (assume this 15 represented jusl as a group of signals thal can encode READ,
WRITL, or NOP commund ).

(b) Draw a timing diagram ol a wrle, including clock, D), address, and “control signals™.

2. Refer o the diagram ol a SLICEM



(a) Why 15 RAMG&4xI5DP an option lor a SLICEM memory mstead of RAMO4x45DP?

(b) How do you build a single-port 128x1 memory [rom LUT RAM? Specily SLICEM ele-
menis used, and whatthow inpuls and oulpuls are used.

() dual-port 128x] memory?

(d) quad-port 32x2 memory? (here quad-port will refer to | resd/wrile port and 3 read ports.)

3. Suppose we have a video oulpul device that can display 500 pixels in the horzontal axis, with a
hortzontal Manking penod hxed at 1005, vertical blanking period hixed al 5mns, and has a frame
rate of 50, The device requires a pixel be senl once every [0ns during non-blanking penods. How
many lines does the display have?

4. Suppose a serial line can transmil al 115200 bitsfsec. Tach byle il transmils must be preceded
wilh a starl bil and ended with a siop L Suppose ethernel requires a 40-byle header Tor each
packel, and each packel can hold up 0 256 byles of data payload. The ethemel lransmils al
IMatfsec. What 15 the overhead lor transmssion wilh senal? ethernel? What s the max dala
rale for each? How long does each take o load a 800x600 image inlo the framebulTer, where each
pixel 15 16 bils (stale your assumplions; you can slarl with a simplified model)?



