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Features

128-Kbyte direct-mapped, write-
through, zero-wait-state secondary
cache module

Operates with 33-MHz Intel 486 pro-
cessors

Uses low-cost CMOS asynchronous
SRAMs as cache data storage and
cache tag storage

Supports self-invalidation

64-position dual-read-out SIMM with
128 leads

Single 5V (=5%) power supply
TTL-compatible inputs/outputs

PRELIMINARY

CYM?7485

Functional Description

The CYM7485 is a self-contained
128-Kbyte direct-mapped, zero-wait-
state, write-through secondary cache
module designed for use in Intel
486-based systems. The line size is 16
bytes. Cache data is stored in four 32K
by 8 asynchronous SRAMs, and the tag
addresses are stored in two 8K by 8
asynchronous SRAMs.The address from
the processor is captured by high-speed
transparent latches at the beginning of
each access and the lowest two address
bits are incremented according to the In-
tel burst sequence during burst reads and
cache line fills.

The on-board cache controller coordi-
nates accesses to the cache memory. Dur-
ing a read hit, four 32-bit words are read
from the cache RAMs and returned to the

SEMICONDUCTOR 128K Write-Through Secondary

Cache Module

processor without wait states. If the read
location requested by the processor is not
found in the cache, the memory controller
will hold the processor and retrieve the
missing line from the main memory. Dur-
ing write cycles, the main memory is al-
ways updated with the data from the pro-
cessor. If the write location is found in
the cache, then the cache content is up-
dated as well.

All components on the cache module are
surface mounted on a multi-layer epoxy
laminate (FR-4) board.The package di-
mensions are 3.85” x 0.200” x 1.57. All
inputs and outputs of the CYM7485 are
TTL compatible and operate from a
single SV power supply. The contact pins
are plated with 100 micro-inches of nickel
covered by 5 micro-inches of gold flash.

Logic Block Diagram
CACHE RAMS
LA; ~ LA
Dfe———> [)0 —_ Dm
CA; ~ CAg
—» OE
WE || WE || WE || WE
A4
CLOCK
A - A
2 31 . A
1) TAG RAMS
CACHE CONTROLLER
As— A | A b b }e———— CONTROLS
OE
WE valid
J
74851

8~194




Pin Configuration
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PRELIMINARY
SIMM
Top View
GND [les ~ 10 GND
RESET [] 66 20 CLK
Vee O 67 30 Vee
NC [] 68 4 NC
M/IO [ 69 sH DIC
FLUSH ] 70 6|1 BLAST
EADS [ 71 70 BOFF
GND O 72 sg GND
ADS [ 73 9[1 WR
BE, O 74 10d BE,
BE, O 75 110 BE;
NC [ 76 120
CRDY [J 77 130 NC
GND J 78 140 GND
CBRDY [} 79 150 BRDYO
SKEN [J 80 160 START
NC [J 81 17 NC
PRSN (] 82 18 NC
NC [} 83 190 NC
NC [] 84 20[d NC
Az [0 85 210 Az
Vee [ 86 2200 vee
Aq 087 230 A
As [ 88 2411 A,
Ag [ 89 251 Ag
Ao 090 260 Ay,
Az 91 2700 A5
Aq 092 280 A5
A [ 93 2903 A7
GND [] 94 300 GND
A Oos 310 Ag
Az [ 96 321 Ay
Az 97 331 Az
Azq ] 98 340 Ay
Az [} 99 350 Az
Agzg ] 100 360 Ay
As L 101 370 Ag
GND [ 102 380 GND
Do [] 103 391 D,
Dy O 104 40[J D,
D, O] 105 41 Ds
Vee O] 106 42 Ve
Dg O] 107 430 D,
GND [ 108 44 GND
NC [] 109 45{1 NC
Dg C] 110 460 Dy
Do O 111 47% Dsy
Dy O] 112 48{1 Dy3
GND [ 113 4910 GND
Dis C] 114 500 Dis
Dig O 115 510 Dy,
Dig O 116 52 Dig
Dy O] 117 53 Doq
GND [ 118 540 GND
Do O 119 55 Do
NC [l 120 560 NC
Dos [ 121 573 Das
Dog [} 122 580 Da7
GND [ 123 590 GND
Dog [ 124 601 Dyg
D3p O 125 610 Dgy
Vee O 126 62 Vo
Dy 0127 630 IDy
GNDL]| 128 6411 GND 74852
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Pin Descriptions

Symbol Parameter Type Pins Active Description

CLK Clock I 1 N/A This input is the timing reference for all module functions. It is the same
as the i486 clock.

RESET Reset the Cache I 1 HIGH RESET is sampled at each clock rise. If it is true, the cache logic will be
placed in the idle state. RESET will not invalidate the cache contents.

ADS Address Strobe 1 1 LOW ADS is connected to the ADS signal from the i486. It is used to start
read or write cycles. CS must be asserted for ADS to be recognized.

M/I0 Memory/IO I 1 N/A This signal is used by the i486 to distinguish between memory and 10
accesses. The module will not cache IO accesses.

W/R ‘Write/Read 1 1 N/A A LOW indicates a read cycle. A HIGH indicates a write cycle.

D/C Data/Control N/A 1 N/A This signal is not used by the CYM7485.

START Memory Start O 1 LOW START is asserted during read miss and write cycles. It signals the main
memory to service the current access.

BRDYO Burst Ready Out O 1 LOW This signal is asserted during read hits only. It indicates to the i486 that
valid data from the cache is available. BRDYO is deasserted during other
accesses.

CBRDY Cache Burst Ready In I 1 LOW This signal is asserted when burst data from the system is ready to be
sampled by the i486 and the cache module.

CRDY Cache Ready In 1 1 LOW This signal is asserted when non-burst data from the system is ready to be
sampled by the i486 and the cache module.

BLAST Burst Last 1 1 LOW BLAST is asserted by the i486 when the current cycle is the last cycle of a
burst access.

BOFF Back-off I 1 LOW BOFF is sampled at each clock rise except the rising edge of T1 in a 486
access. If BOFF is asserted, the cache module will place its data lines in a
three-stated condition. In addition, START and BRDYO will be
deasserted.

PRSN Presence 0] 1 LOW This signal is tied to ground. It indicates to the system that the cache
module is present.

Az — Az Address Lines 1 30 N/A Address inputs to the CYM7485.

BEj - BE; | Byte Enables I 4 LOW These signals are used during write cycles to determine which byte(s) will
be written.

cS Chip Select I 1 LOW For normal accesses, CS must be LOW before ADS or EADS can be
recognized. If CS is HIGH and ADS is LOW, the cache line selected by
the address on Ay — Az; will be invalidated.

Dy — D3y Data Lines /O 32 N/A Data lines to/from the 1486, main memory, and other system components.
Dy — D7 is the low byte.

SKEN System Cache Enable | I 1 LOW This signal is generated by the system to inform the i486 and the cache
module that the current line is cachable. During a cache line fill, SKEN is
sampled one clock cycle before the first word is returned and one clock
cycle before the last word of the line is returned.

FLUSH Cache Flush I 1 LOW If FLUSH is LOW and ADS is LOW, then the cache line selected by the
address on Ay — Azj will be invalidated.

EADS Valid External 1 1 LOW 1f EADS is asserted together with CS, then the cache line selected by the

Address address on Ay — A3; will be invalidated if a match is found.

IDg — 1Dy Cache Size Selector O 2 N/A These two lines are not connected on the cache module. They are tied

externally to Vcc to select a cache size of 128K bytes.
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Basic Operation

The CYM7485 is a complete 128-Kbyte, direct-mapped second-
ary cache subsystem designed to work with 33-MHz Intel 486
processors. The cache memory is divided into 8K 16-byte lines
and each line is assigned a dedicated entry in the cache tag RAM.
The CYM7485 supports zero-wait-state operations: it can return
four words from its cache memory in five clock cycles (i.e.,
2-1-1-1). A write-through cache policy is implemented to pro-
vide data integrity.

Four 32K by 8 asynchronous SRAMs provide the 128-Kbyte
cache storage and two 8K by 8 asynchronous SRAMs store the
8K 16-bit tag entries. Each tag entry is divided into a 15-bit tag
field (to support the 4-Gbyte processor address space) and a valid
bit. During an access, the contents of the tag entry selected by
processor address bits, Ay ~ Ay, are delivered to two 8-bit
comparators where they are matched against the 15 upper order
address bits from the i486. A match is declared only if the two
set of addresses are identical and the valid bit of the tag entry is
set.

Addresses from the processor are captured by transparent latches
before they are delivered to the cache memory. The lowest two
address bits (A and A3) are incremented by the cache controlier
according to the Intel burst order during read hits and line fills
(see Table 1).

The following functions are not supported in the CYM7485: data
parity (DPg - DP3), write protect (WP), write protect strap
(WPSTRAP), cache enable to CPU (CKEN), software flushes,
and global cache invalidation.

Read Cycles

A read cycle is initiated when ADS, CS, and W/R are sampled
LOW at clock rise with M/IO sampled HIGH. The processor ad-
dress is captured by a set of transparent latches as soon as the ac-
cess is started. The latch will remain closed until the access is
completed or until BOFF is asserted (LOW). BEj — BEj; are ig-
nored in all read accesses.

Tag look-up begins whenever a valid processor address is avail-
able. Processor address lines are connected to the two tag RAMs
directly to reduce the tag match delay. If the requested location
is found in the cache, the CYM7485 will return the first burst
word in the first T2 cycle. This is followed by three more words
delivered once every clock until the last word is returned or until
BLAST is asserted. START is pulled HIGH in T2 to signal a
cache hit to main memory and g)ﬁDYO is pulled LOW in T2 to
signal the processor that valid data is available from the cache.
BRDYO remains LOW until the last word is returned.

If the requested location is not in the cache, then the cache con-
troller will assert START (LOW) to initiate the main memory ac-
cess and deassert BRDYO (HIGH) to hold the processor.The
CYM7485 cannot accept data from main memory in zero wait
states.The earliest cycle in which main memory data is accepted is
the second clock cycle after START is asserted. The minimum
cache line fill sequence from main memory is 4/3/3/3.

BLAST is sampled concurrently with CBRDY and CRDY. If
BLAST s sampled LOW before the fourth data transfer, then the
line fill operation is aborted. Data from main memory is consid-
ered cachable if SKEN is sampled LOW at ieast one clock cycle
before CBRDY or CRDY is first asserted (LOW). If this condi-
tion is satisfied, the data returned from main memory will be
written into the cache each time CBRDY or CRDY is sampled
LOW. If SKEN is sampled HIGH when the first CBRDY or
CRDY is sampled LOW, or if SKEN is sampled LOW concur-
rently with the first CBRDY or CRDY, then the data is consid-
ered to be non-cachable and the cache module will not act on the
information.

SKEN is sampled again at the end of the line fill to validate the
cache line. If SKEN is sampled LOW one cycle before the fourth
time CBRDY or CRDY is sampled LOW, then the cache line will
be validated.

In order to process the read miss line fill correctly, Ay —A3; from
the processor must remain stable throughout the line fill. Other-
wise, the cache tag will not be updated properly. In addition,
SKEN must be LOW t)4 before the end of T2 and remain LOW
until the line fill is completed.

If the read access is not cachable, then SKEN will be sampled
HIGH after T2. The CYM7485 supports the following types of
non-cachable read accesses. If a single read hit is detected, then
the data word will be returned with BRDYO asserted. If a single
read miss is found, START will be asserted to begin the main
memory access. However, the data returned will not be stored
into the cache memory and the selected cache line is not vali-
dated. If a burst read hit is detected, the cache module will treat
it in the same manner as a cachable burst read hit (i.e., four
words will be retrieved from the cache memory with BRDYO as-
serted). On the other hand, if a burst read miss is found, then
START will be asserted to begin the main memory access. How-
ever, the four words returned by the main memory will not be
stored into the cache and the selected cache line is not invali-
dated. Table 2 illustrates the various cachable/non-cachable and
single/burst access combinations.

Table 1. Intel Burst Sequence

First Address Second Address Third Address Fourth Address
0 4 8
4 0 C 8
8 C 0 4
C 8 4 0
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Table 2. Cachable/Non-¢

hable and Single/Burst Read Access Combinations

SKEN | BLAST at end of T2 | Hit/Miss

Action

0 0 Read hit

Cachable single read access. Cache module will return the word from its memory, assert
BRDYO, and then return to the idle state.

Read hit

Cachable burst access. This is the normal read hit case. Cache module will return 4 words
from its memory with BRDYO asserted. Less than 4 words will be returned if BLAST is
asserted before the end of the burst sequence.

Read hit

Non-cachabie single read access. Cache module will return the word from its memory, assert
BRDYO, and return to the idle state.

Read hit

Non-cachable burst access. The cache module will process this access like a normal burst
read hit. The 4 words in the line will be returned with BRDYO asserted. Less than 4 words
will be returned if BLAST is asserted before the end of the burst sequence.

Read miss

Cachable single read access. Cache module will assert START and wait for CBRDY or
to complete the cycle. The selected cache line is invalidated.

Read miss

invalidated.

Cachable burst read access. This is the normal read miss case. The cache module will assert
START and wait for the 4 words to return from main memory accompanied by CBRDY or
CRDY. The words will be written into the cache memory and the cache line will be validated
when the fourth word is returned (because SKEN is LOW). If BLAST is asserted before the
fourth word is returned, the line fill is aborted and the selected cache line will remain

Read miss

Non-cachable single read access. The cache module will assert START and wait for CBRDY
or CRDY to complete the cycle. The word returned from main memory will not be stored
into the cache memory and the valid bit of the selected cache line is not changed.

Read miss

entry is not changed.

Non-cachable burst read access. The cache module will process this access like a normal
cachable burst read miss. START will be asserted but the 4 words returned from main
memory not will be stored into the cache. In addition, the valid bit of the selected cache

Write Cycles

A write cycle is initiated when ADS and CS are sampled LOW at
clock rise with W/R and M/TO sampled HIGH. The address from
the processor is latched for two clock cycles to allow cache RAM
update in case of a write hit. The latch then reopens to accept
new addresses.

Tag look-up begins as soon as a valid processor address is avail-
able. If the location specified by the processor is found in the
cache, the cache RAMs are updated with the data from the pro-
cessor immediately. Byte enable signals BEO — BE3 are used to
determine which bytes in the 32-bit words are to be modified. If
the location is not found in the cache, the cache RAMs are not
modified.

Because the CYM?7485 implements the write-through cache
policy, write data from the processor is always written into the
main memory regardless of cache hits or cache misses. In every
write cycle, START is asserted (LOW) in T2 to trigger the main
memory write operation.This signal will remain LOW until the
system indicates write completion by asserting (LOW) CBRDY
or CRDY. BRDYO is kept HIGH throughout the write cycle.
The minimum write cycle contains one wait state (i.e., three
clocks in the cycle) and the minimum data-hold time is 6 ns.

All write cycles require one wait state.
Invalidations

Individual tag invalidation is supported in the CYM7485. If
EADS, TS, and W/R are sampled LOW and M/IO is sampled
HIGH at clock rise, then the tag entry selected by the processor
address is invalidated if a tag match is detected. In other words,
memory read cycles never cause invalidation. The address must

be stable a minimum of 14 ns before the clock edge at which
EADS is sampled LOW.

The CYM7485 will recognize invalidation requests under two
conditions only:

1.  Self invalidation during a write cycle (initiated by asserting
ADS). The earliest time at which EADS can be asserted is the
third clock rise after the one clock cycle in which ADS is
sampled LOW. For each invalidation, the address tobe invali-
dated must be stable for two full clock cycles after EADS is as-
serted. CBRDY or CRDY can be asserted as early as the se-
cond clock rise after the one in which EADS is asserted to
complete the write cycle. The CYM?7485 can support consec-
utive EADS invalidations once every three clock cycles be-
fore CBRDY or CRDY is returned. For consecutive write
cycles with self-invalidation, the CYM?7485 can support one
such operation every six clock cycles (see Self-Invalidation
Timing Diagram).

2. Whenthe cache module isin the “back-off” state (BOFFis as-
serted).The cache module can be placed in the “back-off”
state by asserting BOFF in all normal access cycles except in
T1. Once in the “back-off” state, the module can accept con-
secutive invalidations via CS and EADS once every three
clock cycles. The earliest time CS and EADS can be asserted
is the clock rise after the one in which BOFF is asserted. For
each invalidation, the address to be invalidated has to remain
stable for two full clock cycles after the EADS signal is as-
serted.
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Flush

The CYM7485 cannot support global cache flushes where the en-
tire cache is invalidated by the assertion of the input. To
flush the cache in the CYM7485, the processor has to

1. Assert FLUSH and ADS at clock rise (i.e., FLUSH=LOW
and ADS=LOW) with M/TO setto HIGH, or assert ADS and
deassert CS at clock rise (i.e., ADS=LOW and CS=HIGH)
with M/TO set to HIGH. Note that TS, ADS, and M/TO must
satisfy the set-up time requirements (i.c., t8, t6, and t6 respec-
tively).

2. Access (read or write) the 8K locations in the cache tag.

During each access, the cache module will invalidate the cache

entry selected by the address lines. The CYM7485 can accept

new flush accesses no faster than once every three clock cycles

(see the Flush Timing Diagrams). START and BRDYO will re-

main deasserted (HIGH) during flush cycles. CBRDY and

CRDY are not required to complete the flush cycle.

Reset

If RESET is sampled HIGH at clock rise, the cache controller
will enter the idle state and all module outputs will be deasserted.
The cache contents, however, are not invalidated. Refer to the
Flush section for information on cache invalidation.

Maximum Ratings
(Above which the useful life may be impaired. For user guidelines,
not tested.)

Storage Temperature —55°Cto +125°C

Ambient Temperature with

Power Applied .......... ... ... .iol. ~0°Cto +70°C
Supply Voltage to Ground Potential ......... -0.5V to +7.0V
DC Voltage Applied to Qutputs

inHighZState .......................... —05Vto +7.0V
DCInput Voltage ........................ ~0.5V to +7.0V

Back-Off Output Current into Outputs (LOW) ............... 20 mA

A cache back-off can be initiated by the assertion of the BOFF in .

any normal access cycles except in T1 where the BOFF signal is Operating Range

ignored. Once BﬁCFF is sampled LOW at clock rise, the data Ambient

lines will be placed in a three-stated condition in the same clock Range Temperature Vee

cycle. In addition, both START and BRDYO will be pulled - - -

HIGH. When BOFF is asserted, the cache module will ignore all | Commercial 0°Cto +70°C SV 5%

cache cycles except RESET, invalidation via TS5, 5, and

M/IO, and flush operations via FLUSH, CS, ADS, and M/IO.

Electrical Characteristics Over the Operating Range

CYM7485-33
Parameter Description Test Conditions Min. Max. Unit

VoHD Output HIGH Voltage (Data) Vee=Min,, Ioyy=-4.0 mA 24 A"
VoLp Output LOW Voltage (Data) Vcc=Min, IgL,=8.0 mA 0.4
VouHc Output HIGH Voltage (Control) Vee=Min, Iopgy=-3.2mA 2.4 v
VoLc Output LOW Voltage (Control) Vee=Min,, [oL.=16 mA 0.5 \'
Vig Input HIGH Voltage 22 Vce A\
ViL Input LOW Voltage -0.5 0.8 \'4
Ix Input Leakage Current GND < V1 < Ve, Vec=Max. —-10 +10 HA
Ioz Output Leakage Current GND < V1 < Vg, Output Disabled -10 +10 RA
Icc Ve Operating Supply Current Vee=Max,, Ioyr=0 mA, f=fyyax=1/trc 1500 mA
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AC Electrical Characteristics
(Vee = 5.0V 4 5%, Ta = 0° to 70°C, loading on Dy — D3; = 75 pF, loading on all other outputs = 50 pF)

Symbol Parameter Min. Max. Unit
tl Clock Period 30 ns
2 Clock HIGH Time 1 ns
t3 Clock LOW Time 11 ns
t4 Aj — A3z, BEy — BE; Set-Up Before Clock Rise 14 ns
t5 A, — A3y, BEy — BE; Hold After Clock Rise 3 ns
t6 ADS, M/TO, W/R Set-Up Before Clock Rise 14 ns
t7 ADS, M/I0, W/R Hold After Clock Rise 3 ns
t8 CS, BLAST Set-Up Before Clock Rise 9 ns
t9 CS, BLAST Hold After Clock Rise 3 ns

t10 BRDYO Valid After Clock Rise 17 ns
t11 BRDYO Hold After Clock Rise 3 ns
t12 Dy — D3 Valid After Clock Rise During Read Hit 24 ns
t13 Dy — D31 Hold After Clock Rise 3 ns
t14 SKEN Set-Up Before Clock Rise 9 ns
t15 SKEN Hold After Clock Rise 3 ns
t16 START Valid After Clock Rise 17 ns
t17 START Hold After Clock Rise 3 ns
t18 Dg — D3 Set-Up Before Clock Rise During Line Fill 10 ns
t19 Dy — D31 Hold After Clock Rise During Line Fill 15 ns
120 CBRDY, CRDY Set-Up Before Clock Rise 14 ns
21 CBRDY, CRDY Hold After Clock Rise 3 ns
122 Dg — D31 Set-Up Before Clock Rise During Processor Write Cycle 0 ns
123 Dy — D31 Hold After Clock Rise During Processor Write Cycle 6 ns
t24 EADS Set-Up Before Clock Rise 9 ns
t25 EADS Hold After Clock Rise 3 ns
26 BOFF Set-Up Before Clock Rise 9 ns
127 BOFF Hold After Clock Rise 3 ns
28 START Go HIGH After Clock Rise During BOFF or RESET 18 ns
29 BRDYO Go HIGH After Clock Rise During BOFF or RESET 18 ns
30 Dy-Dj3; High Z During BOFF 18 ns
31 RESET Set-Up Before Clock Rise 9 ns
132 RESET Hold After Clock Rise 3 ns
t33 RESET Duration 212+ 12 ns
t34 FLUSH Set-Up Before Clock Rise 9 ns
t35 FLUSH Hold After Clock Rise 3 ns
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Switching Waveforms
Read Hitl!]

-—11—-+-t2-—|-13-1-

|
|
e e 1
= =TT T T
o~ 22270, | _‘r///'//// //////1 ///'///l 777
16 -iw 17 '
o ST IS SN NN
j 16 -je 17 |
w70 |\ O /////// n/ ////V//I ez
14 —l —] 15 l
wem 22X 07 |
; I-ta-! I | 18 I-—ic-—l t9 i
ooer SN ; | R
|
///////////// 7 ///'//////'// IS
i | | |
START ~(HIGH) |-no-| ; | | |-—-| w |
BRDVO L ! ! I !
t12 lq—»{ -l |<— 113 |

]
oo X RN OGEN T2

7485-3

Note:
1. Reset is LOW, EADS is HIGH, and BOFF is HIGH.
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Switching Waveforms (continued)

Read Miss, Line Fill (Min. DRAM Access is 4/3/3/3)[2

! | |
co c1 c2 c3 | C4 -~ C6 C7 - cs| c10 ~ c12| c13

o 1] I L1 —k)()_! k)(y_f 7%3_!

kte-Lﬂ-l {
— ; S ; >
|

ADS |
fo 18 w19 5| »

s 770 | 7 . A//}\%EW/ A7

I-ts-lnw-l

MO N\ N| : b\\k\\ \\ \mem

e 16 >te 17 -»| | I

R | ///}KZ%@W

l-—m——! !1—-|t5 |

Y D 7 /44 AL IS S
s — | | | s
RN 7 N A S N W W
| ko ! |1 | el
BLASTIS N \I\\l i i |r S : SS | u I
| ua ' : } : t15—’= fe—
SKEN | [ ! ' [ g&l Q& ! Q) ||
i«—ns——l i i I " : " I t'17—’| f—
o I s o
BROVG (HIGH) ! ! | | ) | ) | »L{
| ! ! 118 || 19 ) | |
o0mon 772X
! i | w0 i 21| | |
cor | T U SV R N | I

2. Resetis LOW, EADS is HIGH, BOFF is HIGH, and CRDY is HIGH.
3. BLAST is LOW 18 before the rising edge of clock period C11.
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Switching Waveforms (continued)
Write Cyclel4]
| i | I I
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A A,
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— \\%______
\
a

CBRDY
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Note:
4. Reset is LOW, CBRDY is HIGH, EADS is HIGH, BOFF is HIGH.
Access to DRAM must be ammmumof3cyl
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Switching Waveforms (continued)

Write Cycle with Self-Invalidation(]
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?otel:leset is LOW. There is a minimum of 3 clocks between ADS and

EADS, a minimum of two clocks between EADS and CBRDY or
CRDY, a minimum of three clocks between consecutive EADS inside
the same write cycle, and a minimum of 6 clocks between consecutive
ADSs.
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Switching Waveforms (continued)
Single Non-Cachable Read (Cache Hit) [6]
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Note:
6. Resetis LOW.
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;? ? CYPRESS PRELIMINARY CYM7485
SEMICONDUCTOR

Switching Waveforms (continued)

Single Non-cachable Read (Cache Miss) Showing a Four-Clock Main Memory Access

.

N-F

ﬁll k—ts—-f-_ﬂ—-l I| l II |
ADS | ' ! [ } ;
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s 77 ' Y, //////////////////////////////
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we vz i Lz /////////./ ///////'///////// /7/
I |<—t6—-,-—t7——]
WR ' | V//////////////////////ﬂ’/////////}//7
| e ! | l-—-l 5 l
N7, G | | X7
M BT L Ay
o S S
! I | l ]
SKEN E (HIGH) i I= i |= |'
! l—t16 —a| | je—] t17
S ’ ]
I
Doy /) ////////////////// 7777002k

|
i
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4
|
I 1
{ I | l-—tzo-r_m
CBRDY o ' ; t T m
CRDY ! | I
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;A?Fg&%mum@ PRELIMINARY CYM7485

Switching Waveforms (continued)
Flush Cycle 1(7:8]

|
CLK _! | [ {

|
FLUSH ] I i | l I
| o 16 —mpe— 17— I e t6 —la— t7 —»|
| |
I
I |<——t4——>= t5 fe—n] Je-ta

: r—t6—+—t7—-| ! |¢—t6——L—t7——{
Wi A A AAAIA IS IV
| I

4

74859

Flush Cycle 218, 9]

CLK | | I I

MODULES E

|
wo 77077
|

7485-10

| | |
TS 1 (HIGH) : :
1 |._ts_+_t7_.{ I : ,4—16—+—t7—>|
s | i T N
|<—t4—-! i L——|15 :
Y7 7 S — XX
16 —spe— 17 —»] i | fo— t6 —ore—17 —
A, 1 T{ v
| |
! |

Notes:

7. Controlled by FLUSH, ADS, and M/TIO; TS is a don’t care.

8. A minimum of three clocks between consecutive ADS signals is re-
quired during Flush cycles. Reset is LOW.

9. Controlled by CS, ADS, and M/IO; FLUSH is a don’t care.
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;;2 CYPRESS PRELIMINARY CYM7485
SEMICONDUCTOR

Switching Waveforms (continued)

Consecutive Invalidations During BOFF(10]

ok T - 1 L | | l
! ! ! ! ! !
=
e 18 t9 — fe— 18 —>ta- 19 ] |
|
070 |\ T\ iy
i I 24 e 125 o} e 26 s 125 »]

-ro T70X

126

_.
o
B
—_—t e e - ]

t4 —»

|

|

|

] |

{ {
| Fuo

' |

!

MO/
8 722777

7485-11

Note:
10. Reset is LOW. There is a minimum of three clocks between EADS,
and a minimum of one clock between BOFF and EADS.
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3 PRELIMINARY CYM7485

Switching Waveforms (continued)

Backoff Operation(11]

w L1

I 126 {t——-l : :‘—.l 127
BOFF ! | | N
! oese | i
e 777 //////i.' i |
120 | |
BRDY0 // L ,{/////l i i
! fe— t30 —=} : :
t t N\ | |
Do — D31 I | D T
| | | !
e 133 > ]
| I | L 5|
CLK '—l l a
i (o— j_‘f-—-ljtez_ 2
RES| I I L— - i ]—
START W/////////////{///:{i |
t29 I
BRIV ///////// ///////)/////i !
| . |

Note:
11. Reset is LOW.
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; CYPRESS
; SEMIGONDUCTOR

PRELIMINARY CYM7485
Ordering Information
Operating Frequency Package Package Type Operating
(MHz) Ordering Code Name Range
33 CYM7485ZPM—-33C PMO08 128-Pin Dual-Readout SIMM Commercial

Document #: 38-M-00058—A
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