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FEATURES

Pin compatible with the Intel 485TurboCache™ 82485MB
128KB direct mapped, write-through, non-sectored, zero-
wait-state secondary cache module

Ideal for use with i486-based systems with an Intel
485TurboCache socket

Uses IDT71589 32K x 9 CacheRAM™ with burst counter
and self-timed write IDT71B74 cache-tag RAM and
cache control ASIC

Operates with external i486 speeds of up to 33MHz
Concurrent snooping is supported

485TurbaCache write-protect strap feature is not sup-
ported

113 lead FR-4 QIP (Quad in-Line Package)

Single 5V (+5%) power supply

Multiple GND pins and decoupling capacitors for maxi-
mum noise immunity

Inputs/outputs directly TTL-compatible

For SIMM package version refer to the IDT7MP6104

For 256KB version refer to the IDT7MP6105

DESCRIPTION

The IDT7MB6098A is a pin-compatible replacement for the
Intel 485TurboCache 82485MB. The module is a 128KB
direct-mapped, write-through, non-sectored, zero-wait-state
secondary cache and is ideal for use with many i486-based
systems that have an Intel 485TurboCache socket. The
IDT7MB6098A uses four IDT71589 32K x 9 CacheRAMs, two
IDT71B74 8K x 8 cache-tag RAMs and two IDT74FCT162373
Double-Density™ 16-bit latches in plastic surface mount pack-
ages mounted on a multilayer epoxy laminate (FR-4) board
along with an ASIC based cache controller. Extremely high
speeds are achieved using IDT's high-performance, high-
reliability BICMOS and CMOS technologies.

The quad in-line package (QIP) package configuration
allows 113 leads to be placed on a package 2.9" long by 2.0"
wide and 0.280" tall. SIMM package versions are available,
please refer to the IDT7MP6104 datasheet. For 256KB up-
grade to the IDT7MP6104, refer to the IDT7MP6105.

Multiple GND pins and on-board decoupling capacitors
provide maximum noise protection. All inputs and outputs of
the IDT7MBB098A are TTL-compatible and operate from a
single 5V power supply.
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I
PIN CONFIGURATION(" NTEGRATED DEVICE
GND Ale e A2 RESET CS A4 e e A5 GND
CLK Ble e B2 MIO CADY B4 e e B5 CKEN
RESV Cle e C2 FLUSH CBRDY C4 e e C5 BRDYO
BLAST Di1e e D2 EADS Vec¢c D4 o e D5 SKEN
BOFF El1e e E2 Vcc WP E4 e e E5 START
ADS Fle e F2 WA Do F4 o e F5 GND
GND Gie e G2 NC¥® D2 G4 » e G5 Dn
BB Hie e H2 BE GND H4 o @ H5 s
BE He o2 BB Ds 4 o e I5 D
A2 Jle e J2 GND D7 Ja e e U5 De
Ve Kie e K2 Az De K4 ® e K5 GND
A4 L1e e L2 As D1o 14 o e L5 Do
As Mie e M2 A7 Vec M4 o o M5 Dn
Ag Nie e N2 As D13 Nd e @ NS D12
Ao Ole e 02 Vce Dis 04 o e 0O5 Dia
GND Ple e P2 A1 Dro P4 e e P5 GND
Az1 Qle e Q2 A2 Dis Q4 e e Q5 Dps
A4 R1ie e R2 A GND R4 e o RS D17
Ats Sie e S2 GND D19 S4 e e S5 D1s
As7 Tle e T2 Ats D21 T4 e @ T5 D20
A19 Ule e U2 Aig D2z U4 e e US Voo
Vce Vie e V2 Ax D24 Vi @ ® V5 D23
Az Wie e W2 Ax GND W4 e e W5 Dos
Az3 Xte @ X2 Vco De7 X4 o o X5 De2s
Azs Yie @ Y2 A Dea Y4 o @ Y5 0]
A27 Zie o 72 A26 Dso Z4d o e Z5 Da1
Azs AAle e AA2 Ax Dr2 AAd e e AA5 Dres
GND BBl1e e BB2 Ax PRSN BB3e Vcc BB4 e e BB5 GND
QlP 2897 drw 02
NOTE: TOP VIEW

1 Pin G21s WPSTRP on the Intal 485Turbocache This signal is not used by the IDT7MB6098A and is N C {No Connect)

ABSOLUTE MAXIMUM RATINGS RECOMMENDED DC
Symbol Rating Value unit]l OPERATING CONDITIONS
VTERAM | Terminal Voltage with Respect | -05to+70 | V Symbol Parameter Min. [ Typ. | Max. | Unit
to GND Vee Supply Voltage 475 s0| 525 | Vv
Ta Operating Temperature 010 +70 °C GND Supply Voltage 00 00 0.0 v
TeIAS Temperature Under Bias —10to +85 °C VIH Input HIGH Votage 20 _ 6.0 v
TsTG Storage Temperature -551t0+125 | °C ViL Input LOW Vottage | 050] — 08 v
louTt DC OQutput Current 50 mA NOTE: 2897 b1 02
NOTE: 289710101 1. VIL = —3.0V for pulse width less than 5ns

Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS
may cause parmanent damage to the device Thisis astressratingonlyand CAP AC|TANCE(1)
functional operationofthe device at these or any other conditions above those

indicated 1n the operational sections of this specification 1s not implied (TA=+25°C, f = 1.0 MHz)
Exposure to absolute maximum rating conditions for extended periods may

affect reliabily Symbol Parameter" Condition | Max. | Unit
CIN Input Capacitance VIN = 0V 15 pF
(Address, Control)
CiN Input Capacitance VIN = 0V 45 F
RECOMMENDED OPERATING Clocky P
TEMPERATURE AND SUPPLY VOLTAGE Cout | Output Capacitance | ViN= 0V 15 | pF
Grade Ambient Temperature GND Vee {Control)
- Cio Data I/O Capacitance | VouT = 0V 10 pF
Commercial 0°C to +70°C oV | 50V+5%
NOTE: 2897 1bi 04

2897103 { These parameters are guaranteed by design but not tested

7.16 2




LOE D WM 4325771 0014521 87L WM IDT
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PIN DESCRIPTION INTEGRATED DEVICE
Symbol Parameter Type | Active Description
CLK Clock Input | N/A This input is the timing reference for all of the IDT7MB6098A’s functions.
It is the same as the i486 CLK input.
RESET | Reset Cache Input | HIGH | A synchronous positive-true reset input, which invalidates all cache
locations and resets the cache control logic.
ADS Address Strobe Input | LOW | ADS is connected to the ADS# pin of the i486 CPU. 1t is used by the
IDT7MB6098A to start any read or write cycle. CS must be asserted for
ADS to be recognized.
MIc Memory/I0 input | N/A This pin is used by the i486 to indicate whether the current cycle is a
memory or [/O cycle. VO cycles are not cacheable by the IDT7MBE0S8A.
W/R Wirite/Read Input | N/A Write cycles areindicated by a HIGH level on this pin, and read cycles are
indicated by a LOW level.
START | Memory Stant Output { LOW | Duringacache read miss cycle or a write cycle, the START pin signals that
the main memory system should service the current access.
BRDYO |{ Burst Ready Out Qutput | LOW | Thisis the IDT7MB6098A’s means of signaling tothe i486 that cache data
is ready 1o be sampled.
1 CBRDY | Cache Burst Ready In Input | LOW | This is the system input to the IDT7MB6098A to let the cache know that
1 a main memory cache word is ready to be sampled by the CPU and the

IDT7MB6098A during a burst access.

CRDY | Cache Ready In Input | LOW | This is the system input to the IDT7MB6098A to let the cache know that
a main memory cache word is ready to be sampled by the CPU and the
IDT7MBE098A during a non-burst access.

BLAST | Burst Last Input | LOW | This i486 output indicates to the IDT7MB6098A cache control logic that
the current cycle is the last cycle of a burst access.

BOFF | Backoff Input | LOW | This signal is used to stall the IDTZMB6098A The IDT7MB6E09BA will
also putits data bus into a high-impedance state. The IDT7MB6098A will

I only recognize invalidation cycles when BOFF is asserted.

PRSN Presence Qutput| LOW | This pin is hardwired to ground. It tells the system logic that the
IDT7MB6098A is plugged into the system

A2-Az1 | Processor Addresses Input | N/A These are the address inputs to the IDT7MBE098A.

BEo-BEs | Byte Enable Input ] LOW | The byte enableinputs are sampled only during CPU write cycles and are
only used to control byte writes to valid cache lines during write hit cycles.
The timing is the same as for the address input pins.

T3 Chip Select Input | LOW | Chip select can be used for depth expansion. CS must be asserted for
EADS or ADS to be recognized by the IDT7MB609BA.

Do-Da1 | Processor Data Lines o N/A These are the data inputs from either the i486 or the system memory. Do-
D7 define the least significant byte while D24-D31 define the most sig-
nificant byte

Dpo-Dp3 | Data Parity o N/A These are the parity bits from either the i486 or the system memory. The
timing requirements are the same as the data lines.

CKEN Cache Enable To CPU Output| LOW | This signal is the cache enable signal generated by the IDT7MB6098A.

The IDT7MB6098A will always assert CKEN during T1 cycles and during
read hit cycles before the last BRDYO. The IDT7MB6098A will not assert
CKEN during read miss cycles.

SKEN System Cache Enable Input | LOW | This signalis generated by the system to indicate that a lineis cacheable.
The IDT7MBE098A will look for SKEN to be asserted at least one cycle
before the first word transfer and the cycle before the last word transfer
of a line fill.

FLUSH | Flush Cache input | LOW | This signal causes the IDT7MBB098A to invalidate its entire cache
contents

WP Write Protect input | HIGH | The write protect input is only sampled during the third transfer of a line
fill. If a line is flagged as write protected during a line fill, it is considered
non-cacheable.

[ WPSTHP| Write Protect Strap N/A N/A This signal is not used by the IDT7MBE098A.
FADS | Valid External Address Input | LOW | This signal indicates that an_invalidation address is_present on the
IDT7MB609BA address bus. TS must be asserted for EADS to be rec-

ognized by the IDT7MB6G098A.

2897 i 05
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FUNCTIONAL DESCRIPTION

Basic Operation

The IDT7MBB098A is a complete secondary cache sub-
system designed to replace the Intel TurboCache485. The
IDT7MB6098A 1s designed to support zero-wait-state line
reads, i.e. four words of data in five clocks. The IDT7MB6098A
supports all of the following bus cycles: read hit, read miss,
write hit, write miss, invalidation and backoff. The
IDT7MBB098A also features single pin reset and cache flush
capabilities.

The IDT7MB6098A latches the address on the input of the
module at the beginning of any read, write or invalidation
cycle. The address remains latched for one cycle after the
initiation of a read or write, and the address remains latched
for two cycles after the inttiation of an invalidation.

Reset

The IDT7MB6098A is reset when RESET is asserted.
Asserting RESET will invalidate the entire contents of the
cache, and reset the control lagic of the cache. The cache will
be reset regardless of the state of other control signals when
RESET is asserted.

Flush

The entire cache contents of the IDT7MB6098A 1s invali-
dated when the FLUSH input is asserted. The cache will be
invalidated regardiess of the state of other control signals
when FLUSH is asserted. FLUSH will not reset the cache
control logic.

Read

The IDT7MB6098A recognizes the initiation of a read cycle
whenboth ADS and CS are sampled LOW with M/TO HIGH and
W/R LOW. As soon as the address is valid at the input of the
module, the IDT7MBG6098A begins its tag look-up. If the input
address is not contained in the cache, then a miss has
occurred, and the IDT7MB6098A will wait for the main memory
system to service the current access. If the input address is
present in the cache, then a hit has occurred, and the
IDT7MBB09BA will burst back a line of data to the CPU.

The IDT7MB6098A will not accept data returned in zero
wait states. The earliest the IDT7MB609BA can accept data
is the cycle after START is asserted.

The IDT7MB6098A will consider the data returned from the
memory system as cacheable if SKEN is sampled LOW at
least one cycle before CBRDY or CRDY is first asserted. The
IDT7MB60S8A will load the data word returned from the
memory system into the cache each time CBRDY or CRDY is
sampled LOW. If WP is sampled HIGH during the third word
transter of aline fill, the line 1s considered write protected, and
the ling of data is not validated. If the line1s notwrite protected,
the IDT7MB6098A will only validate the line of data returned
from the memory system if SKEN is sampled LOW the cycle
before the last data word is transferred from the memory
system, 1.e. the fourth time that CBRDY or CRDY is sampled
LOW. The line fill is aborted it BLAST 1s sampled LOW con-
currentwith CBRDY or CRDY being sampled LOW prior to the
last data word transfer.

The IDT7MB8098A will consider the data returned as non-
cacheable if CBRDY or CRDY 1s sampled LOW before, or
concurrently, with SKEN prior to the first word transter. There-
fore, to avoid a potential performance penalty, SKEN should
not be asserted prior to CBRDY or CRDY if the data 1s con-
sidered non-cacheable, since the IDT7MB6038A will invali-
date a line of data if SKEN 1s sampled LOW before CBRDY or
CRDY 1s sampled LOW during a read miss.

The IDT7MB6098A requires that the read miss address
(i.e. the address that was vald at the beginning of the read
cycle) is presentwhen SKEN is sampled LOW atthe beginning
of a line fill and again when SKEN 1s sampled at the end of a
line fill. The address must be valid because it is latched at
these times to invalidate a line at the beginning of the fill and
then to validate the line at the end of the line fill. When the
address is|atched atthe end of the linefill, itwill remain latched
until the last data word of the line is written to the cache.

If the IDT7MB6098A detects that the input address is
contained in the cache, the {DT7MB6098A will supply data to
the CPU. The IDT7MBB098A starts bursting data back to the
CPU in the first T2 cycle. The IDT7MBB038A then transfers
a new data word in each subsequent T2 cycle until BLAST is
assertedto the cache. The IDT7MB6098A aiso forces START
HIGH and BRDYO LOW inthefirst T2 cycle. CKEN s asserted
during the T1 cycle and again in the second, and subsequent,
T2 cycles during a read hit.

Write

The IDT7MB6098BA recognizes the initiation of a write cycle
whenboth ADS and CS are sampled LOW with M/IO HIGH and
W/RHIGH. As soon as the address is valid at the input of the
madule, the IDT7MBB098A begins its tag look-up. If the input
address is contained in the cache, then a wnte hit has
occurred, and the cache contents are updated when CRDY or
CBRDY is returned from the system. The IDT7MB609BA
requires the address to be valid in the cycle that the data is
written to the cache, 1.e. when CRDY or CBRDY is returned
from the system; this requirement should have no impact at
the system level since the i486 will maintain both the address
and data on its outputs until the write cycle is completed. If the
input address is not contained in the cache, then a write miss
has accurred, the IDT7MB6098A ignores the write, and the
cache contents are not updated. For both write hits and write
misses the IDT7MBB098A will assert START until CRDY or
CBRDY is returned from the system.

Invalidation

Aninvalidation is initiated by the simultaneous assertion of
EADSandCS. lfEADSand ADSare asserted simultaneously,
ADS is ignored since invalidations have priority. At the
initiation of an invahdation, the IDT7MB6098A begins its tag
look-up. If the line 1s found in the cache, the line will be
invalidated. The |IDT7MBG6098A requires two cycles after the
assertion of EADS to invalidate a line; therefare, invalidations
can only occur every third cycle. The IDT7MB6098A ignores
invalidations only if an address is currently latched in the
address latch. Therefore, the IDT7MB6098A ignores invali-
dations at the following times: the cycle after the initiation of
aread orwnte cycle, the cycle after SKEN is firstsampled LOW

7.16 4
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during a line fill, the cycle(s) after sampling SKEN LOW con-
current with (or after) the third word transfer and prior to the
fourth word transfer of a line fill, and the two cycles following
a previous invalidation.

Backoff

A cache backoff is initiated by the assertion of BOFF. BOFF
interrupts any other cache cycle that the IDT7MB6098A is

servicing. The cycle after BOFF is sampled LOW, the
IDT7MB6098A will float its data bus, and the output control
signals are driven to their idle levels, i.e. CKEN LOW, START
HIGH and BRDYO HIGH. When BOFF is asserted, the
IDT7MB6098A ignares all cache cycles except for invalida-
tions; however, the IDT7MB6039BA will still recognize the
assertion of RESET or FLUSH when BOFF is asserted.

DC ELECTRICAL CHARACTERISTICS
(Vee = 6.0V + 5%, TA = 0°C to 70°C)

INTEGRATED DEVICE——m

Symbol Parameter Test Condition Min. Max. Unit
LN} Input Leakage Current Vece = Max, VIN = GND to Vce —_ 10 pA
(Address, Data, Control)
flu Input Leakage Current Vee = Max, VIN = GND to Vce — 50 pA
(Clock)
JiLo| Output Leakage Current VouT = 0V to Voo, Voe = Max. — 10 A
VoLp | Output LOW Voltage (Data) loL = 8mA, Vce = Min. — 04 \
VoLc | Output LOW Voltage (Control) | loL = 12mA, Vcc = Min. — 0.5 )
Vorp | Output HIGH Voltage (Data) lIoH = <4mA, Vo = Min. 24 — \4
Vouc | Output HIGH Voltage (Controf) | [oH = —2mA, Vcc = Min. 2.4 — \
lcc Operating Power Vce = Max , CS< Vi, — 1350 mA
Supply Current f = fMaX, Outputs Open
2897 tbl 06
AC TEST CONDITIONS
Input Puise Levels GND to 3.0V
Input Rise/Fall Times 5ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
Output Load See Figures 1 and 2
2897 tbl 07
+5V
+5V
480Q
480Q
DATAouT
DATAouT SpF*
2550 50pF* 2050

2897 drw 03
*including scope and jig

Figure 1. Output Load

2897 drw 04

*including scope and jig

Figure 2. Output Load
(for tonz, tchz, torz and teLz)
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AC ELECTRICAL CHARACTERISTICS INTEGRATED DEVICE
(Vee = 5.0V £ 5%, TA = 0° to +70°C)
7MB6098SA33K
Symbol Parameter Min. Max. Unit
p 14l Clock Period 30 — ns
12 Clock HIGH Time 11 — ns
13 Clock LOW Time 11 — ns
ta A2-Aa1, BEo-BEs Set-up Time 13 — ns
t5 Az-Aat, BEo-BEs Hold Time 10 — ns
t6 A4-A31 Line Fill Set-up Time 5 — ns
7 ADS, MO, W/R Set-up Time 13 — ns
18 ADS, MO, W/R Hold Time 3 — ns
to BLAST, TS Set-up Time 9 — ns
t10 BLAST, CSHold Time 3 — ns
t11 TRDY, CBRDY Set-up Time 11 — ns
t12 CRDY, CBRDY Hold Time 3 — ns
t13 SKEN Set-up Time 9 — ns
t14 SKEN Hold Time 3 — ns
t15 Do-D31, Dpo-Dp3 Set-up Time 5 = ns
116 Do-D3s1, Dpo-Dpa Hold Time 3 — ns
17 EADS Set-up Time ] — ns
t18 EADS Hold Time 3 — ns
119 A4-A31 Set-up Time (Snoop) 6 — ns
120 A4-Az1 Hold Time (Snoop) 10 — ns
121 RESET, FLUSH Set-up Time 9 — ns
122 RESET, FLUSK Hold Time 3 — ns
t2g RESET, FLUSH Puise Width 80 — ns
t24 BRDYO Valid — 16 ns
125 CKEN Valid — 15 ns
t26 START Vald — 16 ns
t27 Do-Da1, Dpo-Dp3 Valid (Read Hit) — 24 ns
128 WP Set-up Time 9 — ns
129 WP Hold Time 3 — ns
t30 BOFF Set-up Time 9 — ns
131 BOFF Hold Time 3 — ns
2897 1bl 08
7.16 6
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IDT7MB6098A

TIMING WAVEFORM OF A READ HIT CYCLE (READ LINE)™" INTEGRATED DEVICE
[ 11—t 12 pfet—13 ]

ax L[ 1 I N IS AN B O
S

o5 27N | v 770777777777 77777 77777777777 777777777777,

wo ZA AL LS LLLLLL LSS LX A A

7N N AL LS H S A

BIAST %/ /ﬂ F—I to —; {- }

Ak Wauots LRSS A LS

117

EADS
START
BRDYO 4—124_* «tzuy
TREN 4—t25-* - 125*
27 —>|
Do-Dor N & /ST X% ALV A R VA 5 )
NOTE: 2897 drw 05

1. RESET s held LOW, FLUSH is held HIGH, BOFF is held HIGH.

TIMING WAVEFORM OF A RESET OPERATION

CLK | l I | | I | l |

] t21 - 122

C t23 \\

RESET y,

STRRT L/
R Y, 7

2697 drw 06
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TIMING WAVEFORM OF A CACHEABLE BURST READ MISS CYCLE (WRITE LINE)™"
(NON-WRITE PROTECTED)

w L L L LT LT L
_D§ —<¥ ItB
= 7 7
I 7 A A
W . D 27 o A o s
W77 o, A
) 7. e 7 o e
SKEN /
EADS I<_t17->

74
BRDYO Aq\
Y JE D __

INTEGRATED DEVICE
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TIMING WAVEFORM OF A CACHEABLE BURST READ MISS CYCLE (WRITE LINE)"
(WRITE PROTECTED)

SN S S I U I O R I

5 7200 |'"A 7700777700777 707 00 070
wo 70 | Y Ar7277277277770272 72077777
w70 | 7700777777777 727700 7

BLAST o
tea ! tog

B s e
wn KRNI 07,

t13

SKEN

117-]
EADS

i
= /
N

BRDYO
tes
CKEN
115 |wtmfetnf t16
Do - Dat VY DIN DIN D|Nl DINI
NOTE: 2897 diw 08

1. RESET is held LOW, FLUSH s held HIGH, BOFF is held HIGH.

INTEGRATED DEVICE
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TIMING WAVEFORM OF A CACHE INVALIDATION®™ INTEGRATED DEVICE

o — 1 LI
ADS /ééé&/

tg |amfa—tio 1 it ho—:l 777
TS j’/:% PN 4

t19 =~ 120 t19 = 120
INVALIDATION INVALIDATION
Ad - Asi ADDRESS ADDRESS
- :ir \1::11/
117 118 117 118

NOTE: 2897 drw 09
1 If EADS and ADS are asserted simultaneously, ADS is ignored

2

TIMING WAVEFORM OF A BACKOFF OPERATION

CLK I ‘ | I | | | I

130 131 |

|

BOFF |
|

|

\

126 i
y

s LA

[—— 124 ——]

~at-125
oREN WA%.L

Do - Das //////////// %

2897 drw 10
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TIMING WAVEFORM OF A WRITE CYCLE(": 2 INTEGRATED DEVICE
o | [ ] [ [ ] [ ] [

—
7771 MWL A/ A YA
wo L | N s ap s s
V77 G W /4.7 A

e, aoAERs
BB K o t?ﬁ?

T
t17

wos LN

126 t28
START

Do //////////////////////////////%

NOTES: 2897 drw 11
1. RESET 1s held LOW, FLUSH 1s held HIGH, BOFF is held HIGH
2 For a write hit, data in the IDT7MB6098A 1s updated.

7.16 "
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PACKAGE DIMENSIONS INTEGRATED DEVICE
2.890
2.910 .I
I ...........................: "__‘_'
D B
0.100
1990 |§ 8 TYP.
2,010 g
8 s B
=
5] o
=3 o
wm o D
H'.O..‘..........‘...O.. ® ﬁ
L- o0
T TOP VIEW END VIEW
PIN1
0.280 0.010
MAX. 0.045
* T | —— | I 1 i)
0.040 l
0.060 ’I L— |
0.100
TYP. 0.125
0.015 Aa5E 2897 drw 12
0.025 0.175
SIDE VIEW
ORDERING INFORMATION
DT XXXXX A 999 A A
Device Power Speed  Package Process/
Type Temperature
Range
l——{ Blank Commercial (0°C to +70°C)
I K Quad In-Line Package (QIP)
—{ 33 Speed in Megahertz
} SA Standard Power, Revision A

{ 7MB6098  128KB Cache Module

2837 drw 13
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