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Features

Supports 66-MHz cache for all major
high-speed processors

4K x 18 tag organization

BiCMOS for optimum speed/power
High speed

— 10-ns match delay

— 13-ns tag SRAM access
Selectable clock and latch modes
Input address and data latches

Supports multiprocessing (CY7B180)
with two cache status bits per entry

Supports dirty and valid bits
(CY7B181)

— Dirty-bit set on write hit

— Two cycles to invalidate entire tag
array

— Match qualified by valid bit

Write output to cache RAM asserted
during write hit

PRESS
EMICONDUCTOR

CY7B180
CY7B181

e Can be used as 4K x 18 SRAM
Functional Description

The CY7B180and CY7B181 are high-per-
formance BiCMOS cache tag RAMs orga-
nized as 4096 words by 18 bits. Each word
contains a 16-bit address tag field and a
2-bit status field. Because the CY7B180 is
optimized for multiprocessor applications
where cache coherency is important, the
two status bits are unassigned and can be
used to store multiprocessing cache status
information. Uniprocessor applications
implementing write-through or copy-back
cache policies are best supported by the
CY7B181. The two status bits are assigned
as the valid bit and the dirty bit. To simplify
the cache controllerlogic, the dirty bitis set
automatically during a write hit. The tag
field and the status field can be loaded sepa-
rately via a dedicated I/O data port.

The twelve address lines select one of the
4096 words in the tag RAM. The 16-bit tag
address is matched against data presented

4K x 18 Cache Tag

asserted only if the comparison is success-
ful and the valid bit is set. The contents of
the tag and status fields in the selected
entry are available to external logic as di-
rect output pins.

In many cache systems, generating the
write signal to the cache RAMs is a time-
consuming process because the writesignal
must be qualified with the match signal
from the cache tag. The CY7B180/
CY7B181 incorporates this function
on-chipbyasserting the write output (WO)
whenever a write hit is detected.

Tag invalidation in the CY7B181 is con-
trolled by the INVAL input. Holding this
input low for two consecutive cycles will in-
validate the entire tag RAM. Individual en-
tries can be invalidated by writing a zero
into the valid bit of that entry.

With a match delay of 10 ns and selectable
clock or latch mode, the CY7B180 and
CY7B181 can be used with all major
high-speed microprocessors currently of-

¢ Cascadeable . at the Compare Data inputs. In the fered. The 13-ns address access of these
—up to four cache tags with no exter-  ©y7B181 the match output is qualifiedby ~ parts also allows them to be used as 4K by
nal logic the valid bit of the chosen word. Match is 18 cache data RAMs.
Logic Block Diagrams
MODE MODE
CLKILE Y CLKILE =t
CY7B180 DATA CY7B181 DATA
REG/ REG/
LATOH LATCH
So&S VED
REG/ REG/
LATCH LATCH
INVAL
WAL — Reg/ 1 l 1
LATCH
DI o
ADR ADR A
Ag—A1— REG/ A Ao-Ar1 — REG/
LATCH 4K x 16 TAG LATCH 4K x 16 TAG v |D
AG WRITE Sol 81 TAGWRITE || o
TWR —® oL [STAT WRIE] ] VR The o) onm [ STATWRITETL] oo
SWE 3] REG/ Frag ST SWR SWR 3] ReG/ [TAGSEL W
5058, — O [t SET o csoTs, — T [ crip SET DO
CS,.CS3 ] CS2.CS3
C% S co DIRTY
CDo—CD;5a REG/ CDo-CDy5—# REG/
0T VE 15T LaTeH i So 0 T LaToH i VALID
Do—D1s Do—Dss
comp
MATCH LOGIC I
oF —F3T—91 ) o —1)
WO WO
> MATCH —{r MATCH
——{>°————j, 7B180-1 JV“ 781802
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Pin Configurations

LCC & PLCC
Top View

88421814 8 3
LLILPcLO08EBIB S oy o
987 6 543 2 168 6766 65 64 63 62 61

60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45

* The INVAL input is only available on the CY7B181
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VALID/Sq
Dg

Dg

D1o
Dsq
D12
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CY7B180
CY7B181

Pin Configurations (continued)

PQFP
Top View

) Vss

80 [ vss
79 /D,
78 [ D4
7 1D,
76 [T Dy
75 /3 Dy
L m— )

78 [T DIRTY/S,
72 |——=) MATCH
70 =3 Vgg
69 [ Vss
68 [—— Vss

& F— wo

66 [ vALID/S,
65 1 p,
84 [ p,

63— by,
62 — p,,
61 —3 b,

(@) IS
ves — 1 60 1 NC
o, = 2 59 [ Vss
Dy, /] 3 58 ——3 Vss
vee C— 4 57— D3
vee C—] s 56 1 Dia
cs, T/ 6 55 3 Dss
cs, ] 7 sa — OE
cs, C—/3 8 53 — SWR
cs; C—] o 52 0 TWR
vgs [ 10 51 /3 Veo
Vee T— 1 50 1 Vceo
Voo 3 12 49 [ Vss
Ne T 13 48 [ Vss
NC [ 14 7 /3 TS
A0 C—1 15 46 [ INVAL*
A ] 16 45 /] MODE
A, ] 17 44 ) CWKLE
Ay 1 18 43 3 CDis
A, 31 19 42 ) CDys
As C— 20 41 /1 CDi3
SARILELNBIBNBIBEEBER
PR N I I S R - i 7B180-4
< $i56858868888g84°3
* Note: INVAL not supported in CY7B180.
Selection Guide
7B180—10 7B180—12 7B180—-15 7B180-20
7B181-10 7B181-12 7B181-15 7B181-20
Match Time (ns) 10 12 15 20
Maximum Operating Current {mA) | Commercial 340 325 315
Military 390 390

Shaded area contains preliminary information.
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Functional Description (continued)
Clock Mode

The CLOCK mode is selected when the MODE input is LOW.
The address, compare data, chip select, and tag select are sampled
at the rising edge of CLK. Write data is sampled on the falling edge
of CLK. The tag write and status write inputs are different in that
they are level sampled by CLK. If CLK is HIGH, the input latches
associated with the tag write and status write inputs are transpar-
ent, and these inputs are allowed to ripple into the CY7B180/
CY7BI181. These inputs are latched when CLK goes LOW.

Latch Mode

The LATCH mode is selected when the MODE input is HIGH. All
inputs are level sampled by LE. If LE is high, the input latches are
transparent and the inputs are allowed to ripple into the
CY7B180/CY7B181. When LE goes LOW, the inputs are latched
and are no longer sampled. However, LE must still be strobed low
to initiate a self-timed write.

Tag Storage

The CY7B180/CY7B181 provides 4096 cache tag entries. Each
7B181 entry contains a 16-bit cache tag address, avalid (V) bit, and
a dirty (D) bit. The same two bits in the CY7B180 are generic sta-
tus bits, and their meanings must be interpreted and controlled by
the external processor.

On the CY7B181, the valid bit specifies the validity of the tag entry.
A match is detected only when the 16-bit tag of the selected entry
matches the 16 compare inputs and the valid bit is set. The dirty bit
on the CY7B181 indicates whether the cache line associated with
the tag entry hasbeen modified and its value is available to external
logic as the DIRTY output. The D bit in a selected entry on the
CY7B181 isset if the current access is a write and a hit is detected.
The valid bit in the selected entry is also available as the VALID
output so that external logic can determine the cause of a miss:

o Ifthe V bit is HIGH, then the miss is caused by tag mismatch.

e If the V bit is LOW, then the miss is caused by either a tag
mismatch or an invalid, or both.

The cache tag entry format is shown in Figure 1.
Tag Compare

A tag compare cycle is initiated if tag select (TS) is HIGH. TS is
sampled at the rising edge of CLK (in the clock mode) or captured
by the positive level of LE (in the latch mode). Once a tag entry is
selected by Ag through Ay, its 16-bit tag address is compared
against CDg through CDy5. The compare result is delivered to the
match logic.

The match output of the CY7B180 is driven HIGH if the compare
is successful. For the CY7B181, the compare result is qualified by
the state of the valid (V) bit in the selected entry. MATCH is driven
HIGH only when the compare is successful and the valid bit is set.

Tag Address—16 bits S| So | 78180
Tag Address—16 bits Dfv|™®®
781805

Figure 1. Cache Tag Entry Format

In addition, the write output (WO) of the CY7B180/CY7B181 is
asserted whenever a match is detected in a CPU write cycle (TS =
1 and TWR = 0). In some applications, this signal may be con-
nected directly to the write input of the cache RAM.

Tag Access

The tag access cycle is initiated by asserting the tag select (TS) in-
put. Reading and writing is controlled by the tag write (TWR) and
status write (SWR) inputs. In both clock and latch modes, the state
of TWR and SWR are captured by the posmve level of the CLK/
LEinput. The MATCH and WO outputs remain HIGH during tag
access cycles.

If TWR is HIGH, the tag address field of the selected entry is driv-
en onto data lines Dy through D15 provided output enable (OE) is
LOW. For the CY7B180, the state of the two %eneric statusbits are
available at the Sg and S; outputs if SWR is HIGH. For the
CY7B181, the valid and dirty bits of the chosen entry are driven
onto the valid and dirty outputs if SWR is HIGH.

Changing the tag content is accomplished by asserting the TWR
and SWR inputs. TWR controls the loading of the tag address field
while SWR controls the 1oading of the status field (Sg, S in the
CY7B180, valid and dirty in the CY7B181). Because the
CY7B180/CY7B181 are common I/O devices, OE must be driven
HIGH before data is placed on the data inputs and the status
inputs.

Cascade Operation

Up to four CY7B180/CY7B181s can be used in a system by con-
necting appropriate address lines to the four chip select inputs. A
cache tag is selected only if CSg = CS; = 0 and CS; = CS3 =1.
Once selected, the CY7B180/CY7B181 will either execute a tag
comparison cycle or a tag access cycle (depending on the state of
the TS input). If a cache tag is deselected, it disables the compari-
sonlogic and three-states match, valid, dirty, WO, and D} s through
Dy outputs.

The four chip selects are sampled at the positive edge of CLK (in
clock mode) or sampled by the positive level of LE (in latch
mode). By connecting the chip selects to the appropriate address
bits or logic levels (see Table 1 and Figure 2), four CY7B180/1s
can be cascaded to provide 16,384 tag entries with no external
logic.

Pin Descriptions

The cache tag RAM is packaged in a 68-pin PGA, PLCC, and LCC
and in an 80-pin PQFP. The following sections are brief descrip-
tions of the pin functions:

Supplies

Vcc—3 pins, connected to the +5V power supply (6 in the PQFP
package).

GND—6 pins, connected to ground (11 in the PQFP package).
Input Signals

A11 — Ag—Address from the processor, 12 pins. These inputs are
registered/latched and are controlled by CLK/LE. In the clock
mode, the register is positive-edge triggered. In the LATCH mode,
the latch is positive-level triggered. While in LATCH mode, if the
LE input is HIGH, the latch is transparent and the addresses are
allowed to ripple into the CY7B180/CY7B181 to start a new ac-

cess. These 12 address inputs are used to select one of the 4096
cache tag entries.
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CY7B181
Table 1. Chip Select C tions for C. ding Four Cache Tags Pin Summary
Tag1 Tag 2 # of
— — — Signal Dir. Pi Descripti
CS; | CS; | CS; | CSo | CSs | CS; | T8y | CSo 'ena i ins escription
Vee 3 +5V
H H Adr | Adr H Adr L Adr
X+1 X X X+1 GND 6 Ground
Tag 3 Tag 4 An— Ay I 12 Tag Address
CS3; [ CS; | CS; [ TSy | €83 | €S, | G5 | TS CLK/LE I 1 Clock/Latch
H Adr L Adr | Adr | Adr L L MODE 1 1 Mode Select
X+1 X X+1 X CDj5—CDg I 16 Compare Data
Tag 1 is selected when Adr X+1, Adr X = LL CS, -GSy 1 2 Chip Selects 1 & 0
Tag 2 is selected when Adr X+1, Adr X = LH — n
Tag 3 is selected when Adr X+1, Adr X = HL CS3 - CS, ! 2 Chip Selects 3 & 2
Tag 4 is selected when Adr X+1, Adr X = HH TS I 1 Tag Select
TWR I 1 Tag Write Signal
SWR I 1 Status Write Signal
| ~JAGT TNVAL T 1| Toglnvalidate (CY7B181
Ax CSo MATCH only)
Actt 84 VALID
CcSs, MATCH (¢} 1 Cache Match
DIRTY —_—
CS3 WO (] 1 Cache Write Match
VALID/Sg 1/0 1 Valid/Status Bit 0
TAGE DIRTY/S; 1/0 1 Dirty/Status Bit 1
Ac.1 —4 TS, Dis— Dy /0 16 Processor Data
$_‘ Cs, OE 1 1 Output Enable
Ay —— CS;
T—-cs; Pin Descriptions (continued)
MODE—Mode select, 1 pin. The clock mode is selected by strap-
ping the MODE input LOW. The latch mode is selected by strap-
TAG3 ping this input HIGH.
Ax —4 TS CLK/LE—Clock/Latch input, 1 pin. This input controls all input
;—‘ CS, registers and latches.
Ax+1 CSz CD;5 — CDg—Compare data, 16 pins. These inputs are registered/
T—cCs; latched by CLK/LE. Inthe clock mode, the register is positive-edge
triggered. In the latch mode, the latch is positive-level triggered.
While in the latch mode, if the LE input is HIGH, the latch is trans-
parent and the compare data is allowed to ripple into the
TAG4 CY7B180/CY7B181 to the comparison logic. The contents of the
é_‘ 0 compare register/latch are compared with the 16-bit tag address in
<5_‘ CS, the selected tag entry.
Ax Cs, CSp — CS;—Chip select 0 — 1, active LOW, 2 pins. These inputs
Ay 41 CSa are registered/latched by CLK/LE. In the clock mode, the register
is positive-edge triggered. In the LATCH mode, the latch is posi-

Figure 2. Cascading the CY7B180 and CY7B181

tive-level triggered. While in the LATCH mode, if the LE input is
HIGH, the latch is transparent and the chip select inputs are al-
lowed to ripple into the CY7B180/CY7B181.If CS;, CSpare LOW
and CS;, CS3 are HIGH, the comparison logic and output drivers
are enabled, otherwise, the comparison logic will be disabled and
all output drivers will be three-stated.

CS;, CS3—Chip select 2 — 3, active HIGH, 2 pins. These inputs
are registered/latched CLK/LE. In the clock mode, the register is
positive-edge triggered. In the latchmode, the latch is positive-lev-
el triggered. While in the latch mode, if the LE input is HIGH, the
latch is transparent and the chip select inputs are allowed to ripple
into the CY7B180/CY7B181. If CS;, CS3 are HIGH and CS;, CSp
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are LOW, the comparison logic and output drivers are enabled,
otherwise, the comparison logic will be disabled and all output
drivers will be three-stated.

TS—Tag select, active LOW, 1 pin. This input is registered/latched
by CLK/LE. In the clock mode, the register is positive-edge trig-
gered. Inthelatchmode, the latchis positive-level triggered. While
in the latch mode, if LE is HIGH, the latch is transparent and the
TS isallowed to ripple into the CY7B180/CY7B181. If TSis LOW,
external logic is allowed to modify (read or write) the tag entries, If
TS is HIGH, the tag entries are available only for address compar-
isons.

TWR—Tag write indicator, active LOW, 1 pin. This input islatched
and is controlled by CLK/LE. In both the clock and latch modes,
the latch is positive-level triggered. While CLK/LE is HIGH, the
latch is transparent and TWR is allowed to ripple into the
CY7B180/CY7B181. TWR is handled according to the access
mode: tag access mode or tag compare mode. In the tag access
mode (TS = 0), TWR controls the access direction of the tag: a
HIGH indicates aread while a LOW indicates a write. Assertion of
TWR will store data on D15 through Dy into the 16-bit tag address
field of the selected entry. In the tag compare mode (TS = 1) of the
CY7BI181, TWR determines the setting of the dirty bit in the se-
lected tag entry; the D bit is set if a tag match is detected and TWR
is LOW. The TWR input of the CY7B180 is ignored in the tag com-
pare mode; the status bits Sg and Sy are not modified.

SWR---Status write indicator, active LOW, 1 pin. This input is
latched by CLK/LE. In both the clock and latch modes, the latch is
positive-level triggered. While CLK/LE is HIGH, the latchis trans-
garent and SWR is allowed to ripple into the CY7B180/CY7B181.

WR is handled according to the access mode: tagaccess mode or
tag compare mode. In the tag access mode (TS = 0), SWR con-
trols the access direction of the status bits in the selected tag: a
HIGH indicates aread while a LOW indicates a write. Assertion of
SWR will store the data presented at the status inputs into the sta-
tus bits of the selected entry. In the tag compare mode (TS = 1),
the state of SWR is ignored.

INVAL—Tag invalidate input, active LOW, 1 pin. This input is only
available in the CY7B181. It is registered at the rising edge of
CLK/LE. Assertion of INVAL overrides all other operations and
clears all of the valid bits in the tag storage. The CY7B181 does not
have to be selected to do an invalidation. An invalidation requires
two cycles to complete; therefore, the INVAL input must be held
for two rising edges of the CLK or LE signal. If the INVAL input is
asserted, MATCH is forced LOW, WO is forced HIGH, VALID is
forced LOW, DIRTY goes to an unknown state, and the data out-
puts (Dg through Dj5) go to an unknown state. The INVAL input
must be asserted during power-up to ensure that all of the valid bits
in the tag are cleared. The contents of the tag may be modified as
a result of invalidation.

OE—Output enable, 1 pin. When OE is HIGH, all outputs except
matchwill be placed in a three-state condition. This pin must be as-
serted before the beginning of a tag write cycle to allow the external
processor to drive data into the CY7B180/CY7B181.

Output Signals

MATCH—Cache match signal, active HIGH, 1 pin. A HIGH at
this pin indicates a cache hit while a LOW indicates a cache miss.

This output is HIGH during all tag access cycles (TS = 0), except
on the CY7B181 when the INVAL input is asserted. If the INVAL
input on the CY7B181 is asserted, the match output is forced
LOW.Matchis placed in a three-state condition when the tagis de-
selected via the chip select signals. OE has no effect on the match
output.

WO—Cache write match signal, active LOW, one pin. A LOW at
this pin indicates a cache hit during a memory write. A HIGH indi-
cates a cache miss during a memory write. If the INVAL input on
the CY7B181 is asserted, the WO output is forced HIGH. This
output is HIGH during all tag access cycles (TS = 0). WO is placed
in a three-state condition when the tag is deselected via the chip se-
lect signals or when OE is HIGH.

Input/Output Signals

Dy5—Dg—Data linesto/from the processor, 16 pins. These pins are
used during both tag access (TS = 0) and tag compare (TS = 1)
cycles. During tag reads or tag compares, the tag address field of
the selected tag entry is driven onto these lines. If the INVAL input
on the CY7B181 is asserted, the data outputs will go to an un-
knownsstate. During tag writes, the OE input must be deasserted to
three-state the output drivers so that these pins may be driven by
the external processor. The data inputs are registered/latched by
the CY7B180/CY7B181.Inthe clock mode, the register is negative
edge triggered. In the latch mode, the latch is positive level trig-
gered. While in the latch mode, if LE is HIGH, the latch is trans-
parent and the data is allowed to ripple into the CY7B180/
CY7B181. All 16 outputs will be placed in a three-state condition
ifthe OE inputis deasserted (HIGH) or when the cache tagis dese-
lected via the four chip select inputs.

VALID/Sy—Valid bit (active HIGH) in CY7B181, status bit Sg in
CY7B180, 1 pin. During tag comparison and status read cycles, this
pin reflects the state of the Valid bit (in CY7B181) or status bit Sg
(in CY7B180) of the selected entry. During status write cycles (TS
andSWRLOW), data presentedat this pinisregistered/latched. In
the clock mode, the register is negative-edge triggered. In the latch
mode, the latch s positive-level triggered. This pin can be placed in
a three-state condition via the chip select and output enable sig-
nals. If the INVAL input of the CY7B181 is asserted, the VALID
output is forced LOW.

DIRTY/S;—Dirty bit (active HIGH) in CY7B18]1, status bit S; in
CY7B180, 1 pin. During tag comparison and status read cycles, this
pin reflects the state of the Dirty bit (in CY7B181) or status bit S;
(in CY7B180) of the selected entry. In copy-back caches using the
CY7B181, the cache controller can examine this output to deter-
mine whether the cache line to be replaced should be copied back
to the main memory. During status write cycles (TS and SWR
LOW), data presented at this pin is registered/latched. In the clock
mode, the register is negative-edge triggered. In the latch mode,
the latch is positive-level triggered. This pin can be placed in a
three-state condition via the chip select and output enable signals.
If the INVAL input of the CY7B181 is asserted, the Dirty output
will enter an unknown state.
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Application Examples
128 KB A 128-Kbyte cache for a single 68040 using
osc four CY7B174 cache RAMs and a CY7B181
cache tag. The complexity of the cache control-
lerisreduced because the CY7B181 generates
CY7B174 the write enable signal to the RAM automati-
CLK CLK . g 4
ADR ADR cally during write hits.
DATA DATA
™ ADSP W
ADSC
68040 AV WE
oF WE
WE
— 1
ADSC ADV OE WE, WE, WE, WE,
CLK CLK
A
cb e OATA
ADSP CACHE
DA&IE\ o CONTROLLER
MATCH MATCH
DIRTY
cyzaigr A0 ’
MAIN MEMORY BUS 781807
128 KB A 128-Kbyte secondary cache for a single 1486
osc using four CY7B173 cache RAMs and a
CY7B181 Cache Tag. Address from the i486 is
checked by the cache tag at the beginning of
CY7B173 each access. Match result is delivered to the
cik <] CLK
ADR ADR cache controller after 10 ns.
DATA DATA
ADS ADSP
ADSC
486 ADV
oF WE
WE
L— 1]
ADSC ADV OE WE, WE, WE; WE;
CLK CLK
A
oo e DATA
ADSP CACHE
DAge oF CONTROLLER
MATCH MATCH
DIRTY
cy7Bist AP ‘
MAIN MEMORY BUS 761806

2—-254



= CY7B180
- CY7B181
& SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Static Discharge Voltage ........................ >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature .................. —65°Cto +150°C  Latch-UpCurrent ............................ >200 mA
Ambient Temperature with Operating Range
Power Applied ....................... —55°Cto +125°C
Supply Voltage on V¢ Relative to GND ... — 0.5V to +7.0V Range Temperaturel2] Vee
DC Voltage Applied to Outputs -
inHighZState .................... - 05V to Vee + 0.5V Commercial 0°Cto +70°C 5V + 10%
DC Input Voltagel!l ... ... ... ... .. - 05Vto +Vee + 0.5V Military 55°Cto +125°C 5V * 10%
Current into Outputs (LOW) ...................... 20 mA
Electrical Characteristics Over the Operating Range
7B180—10 7B180—-12 | 7B180-15, 20
7B181—10 7B181-12 | 7B181-15, 20
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
VoH Output HIGH Volt- | Voo = Min., Iog = ~2.0 mA 24 24 24 \'
age
VoL Output LOW Voltage | Vee = Min., Igp. = 4.0 mA 0.4 0.4 0.4 \%
Vg Input HIGH Voltage 22 2.2 22 v
Vi Input LOW Voltagelll ~-05) 08 [-05] 08 | -051] 08 \Y
Irx Input Load Current | GND < Vi< Ve —-10 | +10 | =10 | +10 | —10 | +10 wA
Ion Output HIGH Vce = Min, Vgy = 2.4V —-2.0 —-2.0 -20 mA
Current
IoL Output LOW Current | Voe = Max., VoL = 0.4V 4.0 4.0 4.0 mA
Ioz Output Leakage GND < V| < Vcc, Output Disabled | =10 | +10 | =10 | +10 | —10 | +10 uA
Current
Ios Output Short Circuit | Voo = Max, Voyt = GND - 300 -300 —300 | mA
Current!
Icc VccOperatingSupply | Vee = Max,, Com’l 340 325 315 mA
Currentl4] Iour MATCH= 0 mA, -
OE HIGH, f = fpmax = l/tcyc | Mil 390
Capacitancels]
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Ta =25°C,f = 1 MHz, 6.5 pF
Cout Output Capacitance Vee =45V 10 pF
Notes:
1. Vi1 (min) = — 1.5V for pulse durations of less than 20 ns. 4. Assumes 67% read cycles and 33% write cycles (50% cache hit rate).

2. Commercial grade is specified as ambient temperature with transverse
air flow greater than 500 linear feet per minute. Military grade is speci-
fied as case temperature.

3. Not more than one output should be shorted at a time. Duration of the
short circuit should not exceed 30 seconds.

5. Tested initially and after any design or process changes that may affect
these parameters.
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AC Test Loads and Waveforms

5V Rlwezs 333Q
OUTPUT OUTPUT‘*—T‘W_ Vx .0V ALL:NPUT PULSES. 00%
30 pF R2 5pF I oD —12% 90% 10%
INCLUDING l L NN = s <3ns > ~l ke <ons
SCOPE SCOPE 7B180-10
(a) (b) Three-State Delay Load
Equivalent to: THEVENIN EQUIVALENT
333Q
OUTPUT 0———mA——01.73V
Switching Characteristics Over the Operating Rangel®]
7B180—10 7B180—-12 7B180—15 7B180-20
7B181-10 7B181—12 7B181—15 7B181-20

Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
teye Clock Cycle Time 15 20 24 33 ns
tcH Clock HIGH 7 8 10 13 ns
tcL Clock LOW 7 8 10 13 ns
tOEDZ OE HIGH to Output High Z[7] 6 7 9 12 ns
tOEDV OE LOW to Output Valid!8] 8 9 11 13 ns
CLOCK MODE (RE = Rising Edge, FE = Falling Edge)
tMeH Match Valid After CLK RE 10 12 15 20 ns
tMHLD Match Hold After CLK RE 2 2 2 2 ns
tcsD Status Valid After CLK RE 10 12 15 20 ns
tSHLD Status Hold After CLK RE 2 2 2 2 ns
tTWRWO Write Output Valid After TWR LOW 8 9 11 13 ns
two Write Output Valid After CLK RE 10 12 15 20 ns
tWOHLD Write Match Hold After CLK RE 2 2 2 2 ns
tAD Access Delay from CLK RE 13 15 18 25 ns
tpoH Output Data Hold After CLK RE 3 3 3 3 ns
tpis Input Data Set-Up Before CLK FE 4 4 5 6 ns
tDIH Input Data Hold After CLK FE 2 2 3 4 ns
tTss TS Set-Up Before CLK RE 3 3 4 5 ns
tTSH TS Hold After CLK RE 3 3 4 5 ns
tas Address Set-Up Before CLK RE 3 3 4 5 ns
tAH Address Hold After CLK RE 3 3 4 5 ns
tcps Compare Data Set-Up Before CLK RE 3 3 4 5 ns
tcoH Compare Data Hold After CLK RE 3 3 4 5 ns
tess Chip Select Set-Up Before CLK RE 3 3 4 5 ns
tcsH Chip Select Hold After CLK RE 3 3 4 5 ns

Shaded area contains preliminary information.

2-256




; CYPRESS
% SEMICONDUCTOR

CY7B180

CY7B181
Switching Characteristics Over the Operating Rangel®l (continued)
7B180-10 7B180—12 7B180—-15 7B180-20
7B181~10 7B181—-12 7B181—-15 7B181-20

Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
tcsHz Output High Z After CLK RE 8 9 11 13 ns

(chip deselected via CS inputs)[7-9]
tcsLz Output Low Z After CLK RE 2 2 2 2 ns

(chip deselected via CS inputs)[& %
twRS WR Set-Up Before CLK FE 3 3 4 5 ns
tWRH WR Hold After CLK FE 3 3 4 5 ns
tINVS1 INVAL Set-Up Before CLK RE 3 3 4 5 ns
tINVHL INVAL Hold After CLK RE 3 3 4 5 ns
tMCHL1 MATCH LOW After CLK RE 7 9 11 13 ns

Due to INVAL LOW
twoH1 WO HIGH After CLK RE 7 9 11 13 ns

Due to INVAL LOW
tVALL1 VALID LOW After CLK RE 7 9 11 13 ns

Due to INVAL LOW
LATCH MODE
tLRLR LE Rise to Next LE Rise 15 20 24 33 ns
tLw Width of LE Pulse 5 5 6 8 ns
tLFLR LE Fall to LE Rise 8 8 10 13 ns
tASLC Address Set-Up Before Latch Close 3 3 4 5 ns
tAHLC Address Hold After Latch Close 3 3 4 5 ns
tesLe Chip Select Set-Up Before Latch Close 3 3 4 5 ns
tCHLC Chip Select Hold After Latch Close 3 3 4 5 ns
tTsLC Tag Select Set-Up Before Latch Close 3 3 4 5 ns
tTHLC Tag Select Hold After Latch Close 3 3 4 5 ns
twWSLC Write Set-Up Before Latch Close 3 3 4 5 ns
tWHLC Write Hold After Latch Close 3 3 4 5 ns
tCDpSLe Comp Data Set-Up Before Latch Close 3 3 4 5 ns
tCDHLC Comp Data Hold After Latch Close 3 3 4 5 ns
tpsLC Data In Set-Up Before Latch Close 4 4 5 6 ns
tDHLC Data In Hold After Latch Close 2 2 3 4 ns
tCDMCH Comp Data Valid to Match Valid 10 12 15 20 ns
tTSMCH Tag Select Valid to Match Valid 10 12 15 20 ns
tCSMCH Chip Select Valid to Match Valid 10 12 15 20 ns
tAMCH Address Valid to Match Valid 10 12 15 20 ns
tLOMCH Latch Open to Match Valid 10 12 15 20 ns
tLoMX Latch Open to Match Change 2 2 2 2 ns
trssv Tag Select Valid to Status Valid 10 12 15 20 ns
tessv Chip Select Valid to Status Valid 10 12 15 20 ns
tASv Address Valid to Status Valid 10 12 15 20 ns

Shaded area contains preliminary information.

2-257

SRAMs H



CY7B180
CY7B181
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Switching Characteristics Over the Operating Rangel® (continued)

7B180-10 7B180—12 7B180—15 7B180-20
7B181-10 7B181—-12 7B181-15 7B181-20
Parameter Description Min. | Max. | Min. | Max. | Min. [ Max. | Min. Max. | Units
tLosv Latch Open to Status Valid 10 12 15 20 ns
tLOSX Latch Open to Status Change 2 : 2 2 2 ns
ITWRWO TWR VALID to WO Valid 8 9 11 13 ns
tcpwo Comp Data Valid to WO Valid 10 12 15 20 ns
trswo Tag Select Valid to WO Valid 10 12 15 20 ns
teswo Chip Select Valid to WO Valid 10 12 15 20 ns
tAWO Address Valid to WO Valid 10 12 15 20 ns
tLowo Latch Open to WO Valid 10 12 15 20 ns
tLowox Latch Open to WO Change 2 2 2 2 ns
tcspv Chip Select Valid to Data Out Valid 13 15 18 25 ns
tADV Address Valid to Data Out Valid 13 15 18 25 ns
tLopv Latch Open to Data Out Valid 13 15 18 25 ns
tLODX Latch Open to Data Out Change 2 2 2 2 ns
tTSLMH Tag Select LOW to Match HIGH 8 9 11 13 ns
tTSLWOH Tag Select LOW to WO HIGH ) 8 9 11 13 ns
tcsHz Output High Z After the Tag is 8 9 11 13 ns
Deselected via Chip Select Inputsl? 9]
tcsLz Output Low Z After the Tag is Selected 2 2 2 2 ns
via Chip Select Inputs!8. 9]
tINVS2 INVAL Set-Up Before LE RE 3 3 4 5 ns
UNVH2 INVAL Hold After LE RE 3 3 4 5 ns
tMCHL?2 MATCH LOW After LE RE 7 8 10 13 ns
Due to INVAL LOW
twoH2 WO HIGH After LE RE 7 8 10 13 ns
Due to INVAL LOW
tVALL2 VALID LOW After LE RE 7 8 10 13 ns
Due to INVAL LOW
Shaded area contains preliminary information.
Notes:
6. Testconditions assume signal transition time of 3 ns or less, timingref- 8. togppyandtcs 7 are tested using part (a) of AC Test Loads and Wave-
erence levels of 1.5V and output loading of the specified Ig; /oy and forms. This parameter is sampled and not 100% tested.
35-pF load capacitance, as in part (a) of AC Test Loads and Wave- 9. Atany voltage and temperature combination, tcsgz max. is guaran-
forms, unless otherwise specified. teed to be smaller than tcsp 7 min. for a given device.

7. toEDz and tcsuz are specified with a load capacitance of 5 pF as in
part (b) of AC Test Loads. Transition is measured at +500 mV from
steady-state voltage. This parameter is sampled and not 100% tested.
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Switching Waveforms

Tag Match Timing in Clock Mode (Showing a Hit)

fcye
tcH teL

CLK / TN

. N 7
tas -wre tay
tcss tcsH
BT TN T KIS
[ trss wre— trgy
TS _7/ /
tcoH
[ tcps w1

THlRe

tMeH tMHLD
MATCH ><> >< e
/|
tcsp » tsHLD
So. S1 (78180) ><><><\
V, D (7B181)
tap tboH

oute ST XXX

. TR L KKK

tTwRwo ——f

o XK K KIS

tWoHLD

:

7B180-11
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Switching Waveforms (continued)

Tag Read Timing in Clock Mode

teve
S
CLK L/ 5\ A
tas e tay
At = Ao DO NX XXX
tcss tcsH

%0 %8 ST %c<xx>o<<x>oc<x>< WX

twrs —'L— twrH
TWR & SWR
tap | - ! tboH
D45 — Do
s KKK KIS XX
V, D (7B181) ><><><\

tmeH

wren STSTSTRSTK KRS
o TSRS KIS

78180-12
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Switching Waveforms (continued)

Tag Write Timing in Clock Mode

teve
CLK / \_\ ;P‘
tas e tay
At = Ao XXX XK XXX
icss tcsH
BE KT KKK XXX
trss trsn ]
T ~ —
twrs twRH
TWR & SWR

Dy5 - D

i SN ST ST STSeSTSTS

o STTTRI KT

/774

7B180-13
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Switching Waveforms (continued)

Output Enable Timing

WO, Dys — Do /S N

Sp, S1 (7B180) AN /

V. D (7B181) toeov toepz
OE
7B8180-14

Chip Select Timing in Clock Mode

CLK

Chip Selects
Selecting
78180/7B181

WO, Dy — Do
MATCH

So, S (78180)
V, D (7B181)

¥ .

tcss

tosH

DK A A AKX AKX

r— tesLz —’l

7B8180-15

Chip Deselect Timing in Clock Mode

CLK

Chip Selects
Deselecting
7B180/7B181

S, Sy (7B180)
V, D (7B181)

I AN

tcss

tcsH

POECCC O CCCCOO e

la— tcsHz —-I
— 78180-16

7B181 Tag Invalidation in Clock Mode

CLK

MATCH

VALID

tcye tcve
fe—  icH tor —

— /—X__7 N\

tinvs1

tinvH1

tMHLD

tmeHL

PECCCCCECCCCA - XX

twoHLD

twoH1

PSS veed XX

tboH

tvALL1

PECS GO AXX

7B180-17
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Switching Waveforms (continued)

Tag Match Timing in Latch Mode (Showing a Hit)

1
tw i tFLR

LE 7/ \‘ 7/—

e tasic taHLe
Ao DX XX SOOI

e tesie tcHie
g8 SO KKK

trsic trHLe

T3 "4 \\

tcpsLc —»te—— tcphic
o~ o STSTK IR

Je————— tcomeH
trsMcH

tcsmeH
tamcH
tLomMcH

o TSRS S <X

trssv
tecssv

tLomx

tasv
S tLosx
tLosv

2B ey XX XK OOAKOK X

tcsov

taov
tLopv

1= 00 > XX X KPR ALK ALK XX XX

twsic | twHic

R X XXX X DL AKX

ttwRwo ————>

tLopx

[e— tcowo

trswo

tcswo
tawo

towo

tLowox
e Em—

78180-18
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Tag Read Timing in Latch Mode

A1 = Ag

CSp, C54
CSy, CSq

TWR, SWR

CY7B181
Switching Waveforms (continued)
tLRLR
thw YFR
—7( x\ F
¢ tasLc taHLe ——l
e tesie tcHe
trsic ttH e ——
R A
[e——— twgic ——®—— twHC —
i DX X
XXX X
tecspy ——————>
taov tLobx
ttopy ————————»

D5 — Do,
So, S1 (7B180)
Vv, D (78181)

MATCH

XXX

KX

XX

SCTOK

trsLmH

XK X

><7(

fe———— trsiwoH —————

2X XXX XA

N\
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Switching Waveforms (continued)

Tag Write Timing in Latch Mode

Y RLR
tw tLFLR

S X* tastc taric )—i<><><><x
s XXX K RIIKKII

[e————— trsic trHLe
™ N 7#‘
[fe—— twsLc twHLC
R SWR - XXX s ZE XXX AKX

j¢—— tpsic ~———wr@———o0 tpy c —
Dy5 ~ Do
o KXKXKKKKK
5y rzen X XX
te————————— g M —————————

wior TR S

r———————— trsLwOH

X XA

7B180-20
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Switching Waveforms (continued)

Chip Select Timing in Latch Mode

LE \
N
tesie tehHe
Chip Selects
7B180/7B181
WO, D45 — Do tcsiz 4"
MATCH d
So. S1 (7B180) AN
V, D (7B181) 78180-21
Chip Deselect Timing in Latch Mode
LE q
N
tesie tcHLe
Chip Selects
7B180/7B181
tcsHz >
WO, Dy5 — Do L {]
MATCH
Sgp, S1 (7B180) /
V, D (7B181) 7B180-22
7B181 Tag Invalidation in Latch Mode
Y RLR YRR
tw tLFLR —
‘e / ﬁ—7 N\
—_
t
tinysz INVH2
INVAL
tLomx
tmcHL2
wion STSTSTKKSK KKK XX
tLowox
twon2
OO S eeeed RXX
tLosx
tvaLLe
o ST 22X
7B180-23
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Ordering Information

Speed Package Operating
(ns) Ordering Code Type Package Type Range

10 CY7B180--10JC J81 68-Lead Plastic Leaded Chip Carrier | Commercial
CY7B180-10NC N80 80-Lead Plastic Quad Flatpack -

12 CY7B180-12JC J81 68-Lead Plastic Leaded Chip Carrier | Commercial
CY7B180—-12NC N80 80-Lead Plastic Quad Flatpack

15 CY7B180-15JC J81 68-Lead Plastic Leaded Chip Carrier | Commercial
CY7B180—-15NC N80 80-Lead Plastic Quad Flatpack
CY7B180-15LMB 181 68-Square Leadless Chip Carrier Military

20 CY7B180—-20LMB 181 68-Square Leadless Chip Carrier Military

Speed Package Operating
(ns) Ordering Code Type Package Type Range

10 CY7B181-10JC J81 68-Lead Plastic Leaded Chip Carrier | Commercial
CY7B181-10NC N80 80-Lead Plastic Quad Flatpack

12 CY7B181-12JC J81 68-Lead Plastic Leaded Chip Carrier | Commercial
CY7B181-12NC N80 80-Lead Plastic Quad Flatpack

15 CY7B181-15JC J81 68-Lead Plastic Leaded Chip Carrier | Commercial
CY7B181-15NC N80 80-Lead Plastic Quad Flatpack
CY7B181-15LMB L31 68-Square Leadless Chip Carrier Military

20 CY7B181-20L.MB L81 68-Square Leadless Chip Carrier Military

Shaded area contains preliminary information.
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