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Intel486™ DX CPU-CACHE CHIP SET
50 MHz Intel486™ DX Microprocessor, 82495DX Cache Controller,
and 82490DX Dual Ported Intelligent Cache SRAM

B 50 MHz Intel486™ DX CPU m High Performance Second Level Cache
— RISC Integer Core with Frequent — Two-Way Set Associative
Instructions Executing in One Clock — Write-Back or Write Through Cache
— 160 Mbyte/Sec Burst Bus <—Zero Wait State Cache Access
— 41 Dhrystone MIPs — Concurrent CPU Bus, Memory Bus,
— 11.5M Double Precision and Internal Array Operation
Whetstones/Sec.

m Full Multiprocessing Support

— On-Chip Cache and FPU — Implements MESI Write-Back Cache
m Highly Flexible Protocot
— Supports 128 Kbyte and 256 Kbyte — Low Bus Utilization
Configurations — Automatically Maintains 1st Level
— Complete MESI Protocol Support Cache Consistency
— 32- or 64-Bit Memory Bus Width — Supports Read-for-Ownership, Write-
— Synchronous, Asynchronous, and Allocation, and Cache-to-Cache
Strobed Memory Bus Protocols Transfers
— Variable Cache Line Sizes and
Sectoring

— Cache Data Parity Option

The 50 MHz Intel486 DX CPU-Cache Chip Set provides a high performance solution for servers and high-end
desktop systems. This binary compatible solution has been optimized to provide 50 MHz, zero wait state
performance. The CPU-Cache chip set combines the 50 MHz Intel486 Microprocessor with the 82495DX/
82490DX cache subsystem. It delivers integer performance of 41 V1.1 Dhrystone MIPs and a SPEC integer
rating of 27.9. The cache subsystem features the 82495DX Cache Controller and the 82490DX Dual Ported
Data RAM. Dual ported buffers and registers of the 82490DX allow the 82495DX Cache Controller to concur-
rently handle CPU bus, memory bus, and internal cache operations for maximum performance.

The CPU-Cache Chip Set offers many features that are ideal for multiprocessor based systems. The Write-
Back feature provides efficient memory bus utilization by reducing bus traffic through eliminating unnecessary
writes to main memory. The CPU-Cache chip set also supports MESI protocol and monitors the memory bus to
guarantee cache coherency.

The 50 MHz Intel486 DX CPU and 82495DX/82490DX Cache subsystemn are produced on Intel's latest
CHMOS V process which features submicron technology and tripie layer metal.
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intgl. Intel486™™ DX CPU-CACHE CHIP SET PRELIMINARY

1.0 PINOUTS

1.1 i1486T™ DX CPU Pinouts

S R Q P N M L K J H G F E D C B A
1 o o o o o o ) o ) o o o <] o o o o\ 1
A27 A31 D2 Vss Veo Vss Vss D11 D20
A28 DO Vss Vss Vss oP1 D9 D19
2 o o o o o o o o o o o o o o o [¢) <) 2
A26 Vss D1 D6 D5 Vee Veo D18 022
A25 A29 Voo Vee D3 D8 D13 D21t
3 o o o o o) o [e] [¢) o o o ) o o o o le] 3
A23 A7 DPO D7 D16 D12 D10 CLK TCK
Veo A30 D4 D14 DP2 D15 017 Vss
4 o o o o o [ 4
BRDYC# A9 Vee D23
ss Vss
o o o o o o
S Al4 A21 Veo DP3 3
A18 Vss
o o o o o o
6 Vss A24 D27 D24 6
Veo D25
o 1<) o o o o
7 A2 A22 D26 Vss 7
A15 - ™ Yee
8| o ° 2 i486™ DX MICROPROCESSOR o o o |g
sy D31
cc
9ol o ° o 50 MHz CHIP SET VERSION o o o |g
ss ss
Vee Vee
0] o ° o TOP SIDE VIEW e o o |10
ss
Veo NC
o o o [¢) o le]
" Vss A9 NC Vsg 1
Vee Vee
o o o o o o
12 Vss A5 NC NC 12
A1 NC
[°) <) o o o o
13 A10 A7 NC NC 13
A8 NC
o o o o o o
14 Vss A2 FERR# T0I 14
Vee ™S
15 o o ] o o o o [e) o o o) o o o o o o 15
A6 8REQ LOCK# PWT BE2# NC HOLD FLUSH# IGNNE#
A3 HLDA D/C# BEO# BRDY# KEN# A20M# NMI
18 o) o o o o o o o o o o o o o o o o 16
A4 LEN M/10# Veo BE1# Vee Veo RESET INTR
BLAST# Vee Veo Voo Veo RDY# BS8# T00
17 le] o o) o o <) o o o o o o o o o o o 17
ADS# PCHK# W/R# Vss PCD Vss Vss BS16# AHOLD
NC Vss Vss Vss Vss BE3# BOFF# EADS#
S R Q P N M L K J H G F E D C B A
’ 241084-34

Intel486™ DX CPU Pinout (Top View)
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PRELIMINARY

0 O N OO O AN -

—_ A A A A A A e
N o o a2 N = O

A B C D E F G H J K L M NP Q R S
/ 6o o o © o o o ©o© o o o o a 6 o0 o o 1
020 D11 v v v 02 A31 A27
D19 R R W bo A28
©6 o o © © o 6 o o o o o o o6 o0 o o 2
022 p18 e Vee 05 06 D1 Ves A26
021 D13 08 03 Vee Voo 29 A25
© o o ©o © ©6 o o o o o o0 ©o o o0 o o 3
TeK cLK D10 D12 D16 - 07 DFO A17 A23
Ves 017 P2 D14 D4 A30 Voo
o o o o o o 4
D23 Voo A19 BRDYCH
Vss Vss
o o o o o o 5
oP3 Voc A21 Al4
Vss 18
o o o o o o 6
024 D27 A24 Ves
b2s Voe
©o o o o o o 7
Ves D26 A22 A12
Voo ™ A1S
o ¢ o i486™ DX MICROPROCESSOR o o o |8
sS
031 Voo
o o o 50 MHz CHIP SET VERSION o 5 o |e
ss ss
Voo Vee
o ¢ o BOTTOM SIDE VIEW e, 5 o |10
ss
Ne Voo
o o o o o o 11
v NC A9 v
55 v Vo oo
o o o o o o 12
Ne NC AS Vss
Ne Al
o o o o o o
Ne N A7 ao |13
Ne AB
o o o o o o 14
o1 FERR® A2 Ves
™S Voo
©o © o © o o o o o o o o o 6 o o0 o 15
IGNNE# FLUSH# HOLD NC 28 PWT Lock# BREQ A6
NMI AzOM# KEN® BROY# BEO# b/ce HLDA A3
© © o 0o o © o o ©o o o o o 6 o0 o o 16
INTR RESET Vee Vee BE1# Vee M/iow LEN A4
BSa® RDY® Voo Vee Voo Voo BLAST#
© o © o © © o o o o0 o o0 o o6 ©o o o 17
AHOLD BS16% Vss Ves PCD Ves w/Re PCHK#® ADS®
EADS® BOFF# BESY Ves Ves Ves ss
A B €C D E F 6 H J K L M NP Q R S
241084-35

Intel486™ DX CPU Pinout (Bottom View)
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intel, Intel486™ DX CPU-CACHE CHIP SET PRELIMINARY

1.2 82495DX Pinouts

S R Q P N M L K J H G F E D Cc B A
1 o o [ [ o [ [ <) o o [ o o o o o o\ 1
Ve, SWENDW Yee Vee MROW Vee Vee RDYSRC TAGY
MKENW BROY# DRCTM# Vee Vee SNPBSY# FSIoUT# TAG10
2 o <] [ o <] [ [ ) <} <] ) <] o o o o <) 2
NC MALE Ves Vs Ves Vss Vss MCACHE# TAG7
Vss ™S CRDY# Vss Vss Ves PALLC# CFA3
3 [ [ [ o o [ o <] o [<] o ] [ o o [ [ 3
SNPCLK SNPNCA O Vss cwaY MTHIT# CADS#* KLOCK# TAG3
SNPSTB# TCK acT# MWBWT# SNPCYCH SNPADS# coce - TAGS
4 o [ o o o o o o [ <] o [ [ o o o o 4
MAOE# SYNC# FLUSH# CNA¥ CPLOCK# CAHOLD CWR# 00 TAG1
MCFA2 MBALE KWEND# Vss MHITM# CcoTS#* CMIO* TAG4
5 o o o <] o o o o 5
Vee RESET TAG11 Vee
Ves SNPINV NENE# Vss
6 [ o o o o [ o 6
Vee MCFA3 SMLN# Vee
Vs MBAOEW CFA2Z Vss
7 o o o <] o o -] o 7
Vee MTAG10 TAGE Vee
Ves MTAG11 TAG8 Ves
8 o o o [ <) o o o 8
v, MTAG4 TAGO v
cc cc
v, MTAGS 82495DX TAG2 v,
'ss ss
9 ) o o [ [ o o o 9
Vee MTAG2 Vee SET10
Vsg MTAG? TOP SIDE VIEW SET7 SETY
10 ° 0 o ° o ° o o 10
Vee MTAGO Vss Vee
Vs MSET8 SET8 Ves
11 o [ o o <) <) o <] 11
Yeo MSET10 SETS Vee
Vss MSET2 CLK Ves
o [ o o o o o [
12 Vee MSET9 SET4 Veo 12
Vss MSET1 SETE SET3
[ [ o o o o o o
13 Vee MSETS SET1 Vee 13
Vss MCFAG SETO Vss
14 o o o o o o o o o o o o [ o o ) 14
MTAGE MSET3 MCFA1 WRARRS® (cFG3) Vss CFAS SET2 NC
MTAG3 MCFAS WBA (WRMRST) DC# BRDYC2# CFAG CFA1
15 o o o o o <] o [ o [ o [ o o [ <] o 15
MTAGY MSETO WBTYP WAY EADS# CLENO CFAO BLAST# NC
MTAGS MCFA4 WEWE# CLEN1 PCD LEN BRDYC1# ADS#
16 <] o o [ o o [ o o ] o <] o [ [<] o [ 16
MTAGY MCFAO Ves Vss Vss Vs Vss BLE# CFA4
MSET4 BUS# Vs Vss Vss MIO® KEN# LocK#
17 o o o o o o o o o o o o o o <] o [ 17
MSET? MAWEA# Vee Vee Vs Vee Vee PWT AHOLD
MSET6 MCYCH Vee Vee Vee Vee Vs WR#
) R Q P N M L K J H G F E D C B A
241084-2

82495DX Pinout (Top View)
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10

11

12

13

14

15

16

17

A B C D E F G H J K L M N P Q R S
/ o [ o o o o o o o o [ o -] o ) o 1
TAGY RDYSRC Vee Yee MRO# Veo Vee SWEND# Vee
TAG10 FSIoUT# SNPBSY# Yee Vee DRCTM# BROY# MKEN#
o o o [ o <] ° o o o o o o o o 2
TAGT MCACHE# Vss Vss Vss Vss Vs MALE NC
CFA3 PALLC# Vss Vss Vss CROY# ™S Vss
o o o o o [ o o o o o o o o o 3
TAG3 KLOCK# CADS# MTHIT# Vss ™ SNPNCA SNPCLK
TAGS coc# SNPADS# SNPCYC# MWBWT# BGT# TeK SNPSTB#
[} o [ o o o o o o o o o o o o o o 4
TAG1 00 CWRe CAHOLD CPLOCK# CNA® FLUSH# SYNC# MAOE#
TAG4 cMio# coTS* MHITM® Vs KWEND® MBALE MCFA2
o o o o o o o o 5
ee TAG11 RESET Vee
Vs NENE# SNPINV Vss
o o o [ [} ) o o 6
Yee SMLN# MCFA3 Vee
Vs CFA2 MBAOE® Vss
[ [ [} o o o o o 7
Vee TAG6 MTAG10 Vee
Vs TAGS MTAG11 Vss
o [ o o [ o o o 8
Vee TAGO MTAG4 Vee
Vs TAG2 82495DX MTAGS Vss
[ o o o [} o o o 9
SET10 Vee MTAG2 Vee
BOTTOM SIDE VIEW e
° o [} ° o o o o 10
Veo Vs MTAGO Vee
Vs sETa MSET8 Vs
° o [ o o o o o 11
Vee SETS MSET10 Vee
Vss CLK MSET2 Vss
o o ° ° o o [ o 12
Yee SET4 MSET9 Vee
SETS SET6 MSET1 Vss
o o o o o o o o 13
Veo SET1 MSETS Vee
Vss SETO MCFAS Vs
o o o o <) o [} <] o o o [ o o o 14
NC SET2 CFAS Vgs (cF63) WRARR® MCFA1 MSET3 MTAGE
CFA1 CFAG BRDYC2# ocw (WRMRST) wBA MCFAS MTAG3
o o o o [ o ° o o ° ° o o o o [ o 15
NC BLAST# CFAD CLENO EADS# WAY WBTYP MSETO MTAG?
ADS#* BRDYC1# LEN PCD CLENY WBWE* MCFA4 MTAGS
o o o o o o ° o o o ° [ o o o ° 16
CFa4 BLE* Vss Vss Vss Vss Vss MCFAG MTAGY
Lock# KEN® Mio® Vs Vs Vss BUSH MSET4
o o o o o o o o o [ [} [ o o o o o 17
AHOLD PWT Vee Yee Vss Vee Vee MAWEA® MSET?
WR# Vss Vee Vee Vee Vee mcYcs MSETS
A B C D E F G H J K L M N P Q R S
241084-3

82495DX Pinout (Bottom View)
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intel. Intel486™ DX CPU-CACHE CHIP SET PRELIMINARY

1.3 82490DX Pinouts

BgII<ziizesdufeoznyzed
aoooononnonnoonnnononononn
84 83 82 81807978 77 76 75 74 73 72 71 70 69 68 67 66 65 64
T™s Q1 63 ] ADS#
™2 62 Ve
Tk 3 61 ) BRDYO#
MDATA7 ] 4 60 71 BROY#
Vec 5 59 ] BLAST#
wMpATAZ ] 6 S8 I W/R#
vss 7 57 I CDATA7
MDATAS ] 8 56 1 Ve
vee o 82490DX 55 ] CDATA3
mpaTA2 C]10 S4 ] CDATA
vss CJ11 TOP SIDE VIEW 533 Vgs
MDATAS 12 : 52 [ cpATAG
Vec 13 511 CDATAS
MDATATC] 14 50 Vec
vss 15 49 ) CDATA2
MDATA4 CJ 16 48 [ CDATAD
Vec EJ17 47V
MDATAO ] 18 46 ] CDATA4
Vs 19 45 way
MDOE# ] 20 44 ] WRARR#
MZBT# [ 21 433 CROY#
22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42
OO O T T oo
EgRzggpfafL Al gL e
g¥ssseE - £ EEzy
b 3 =
241084-4
82490DX Pinout (Top View)

2-860



Intel486™ DX CPU-CACHE CHIP SET

PRELIMINARY

* 7] O = N M wwv
w O = N M % W 0~ 8 L B ol o ol e el Q 8
0 €< « €« « €« « € > € > € € € € € « < € Z -
gonooonononopnononononn
64 65 66 67 68 69 70 7172 73 74 75 76 77 78 79 80 81 82 83 84
ADS# ] 63 13 T™s
Vec O 62 237D
BRDYC# []61 3TCK
BROY# (] 60 4[] MDATA7
BLAST# ] 59 58 Vee
w/rR# C]58 6 -] MDATA3
CDATA7 [ 57 78 vss
Vec 56 8 LI MDATAS
CDATA3 ] 55 Y=l
g 82490DX H Voo
CDATA1] 54 10 EJ MDATA2
Vgs 153 BOTTOM SIDE VIEW 11 Vs
cpaTAs O] 52 12 [ MDATAS
CDATAS 51 13083V
vec EF50 14 LI MDATA
CDATA2 [] 49 15 vgs
CDATAO ] 48 16 [TJ MDATA4
Vss L] 47 17 3AVee
CDATA4 ] 46 18 [ZJ MDATAO
waY ] 45 19 Vgg
WRARR# ] 44 20 2} MDOE#
CRDY# [ 43 21 [ MzeT#
42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22
gopudguUygUduUuoduguUuUouUudgouUuau
* % B % <€ 0 Q Q 0N e v X = X ¥ & % % 3
S3LLEL SIS SIS IdaRts
§z° 3 x « ® 3 $55E
= =
241084-5

82490DX Pinout (Bottom View)
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1.4 Pin Cross Reference Tables

1.4.1 Intel486™ DX MICROPROCESSOR CHIP SET VERSION PIN TABLE

Pin Location Pin Location Pin Location

A2 Q14 BE1# J16 D23 Ad

A3 R15 BE2# J15 D24 A6

A4 S16 BE3# F17 D25 B6

A5 Q12 BLAST # R16 D26 c7

A6 S15 BOFF # D17 D27 c6

A7 Q13 BRDY # H15 D28 cs

A8 R13 BRDYC # sS4 D29 A8

A9 Q11 BREQ Q15 D30 c9

A10 S13 BS16# c17 D31 B8

A1 R12 BS8# D16 DPO N3

A12 s7 CLK c3 DP1 F1

A13 Q10 D/C# M15 DP2 H3

A4 S5 DO P1 DP3 A5

A15 R7 D1 N2 EADS # B17

A16 Q9 D2 N1 FERR # ci4

A17 Q3 D3 H2 FLUSH# C15

A18 R5 D4 M3 HLDA P15

A19 Qa4 D5 J2 HOLD E15

A20 Qs D6 L2 IGGNE # A15

A21 Qs D7 L3 INTR A16

A22 Q7 D8 F2 KEN# F15

A23 S3 D9 D1 LEN Q16

A24 Q6 D10 E3 LOCK # N15

A25 R2 D11 c1 M/IO# N16

A26 s2 D12 G3 NMI B15

A27 S1 D13 D2 PCD J17

A28 R1 D14 K3 PCHK # Q17

A29 P2 D15 F3 PWT L15

A30 P3 D16 J3 RDY # F16

A31 Q1 D17 D3 RESET c16

A20M # D15 D18 c2 TCK A3

ADS# s17 D19 B1 TDI A4

AHOLD A17 D20 Al TDO B16

BEO# K15 D21 B2 T™S B14

NC A10, A12, D22 A2 W/R# N17
A13, B10, VCC B11, B7, BY, C4, ) A11, A7, A9, B3,
B12, B13, C5, E16, E2, G16, B4, BS5, E1, E17,
€10, C11, G2, H16, J1, K16, G1,G17, H1, H17,
G12,C13, K2, L16, M18, K1, K17, L1, L17,
G15,R17 M2, P16, R10, M1, M17,P17,Q2,

R11, R14, R3, R4, S10,S11, S12,
R6, R8, R9 $14, S6, S8, S9
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intelm Intet486™ DX CPU-CACHE CHIP SET PRELIMINARY

1.4 Pin Cross Reference Tables (Continued)

1.4.2 82495DX QUICK REFERENCE BY NAME

Signal Location Signal Location Signal Location
(CFG3) J14 KWEND # (CFG2) Mo4 MTAGS S14
ADS # B15 LEN F15 MTAG7 s15
AHOLD A17 LOCK # B16 MTAGS P08
BGT # (CLDRV) Mo3 MALE(WWOR #) Q02 MTAGS S16
BLAST # C15 MAOE # S04 MTAG10 Qo7
BLE # Cc16 MAWEA # Q17 MTAG11 P07
BRDY # P01 MBALE(HIGHZ #) P04 MTHIT # G03
BRDYC1 # D15 MBAOE # P06 MWB/WT # K03
BRDYC2# F14 MCACHE # o2 NENE # D05
BUS # P16 MCFAO Q16 PALLC# D02
CADS # E03 MCFA1 N14 PCD H15
CAHOLD GO4 MCFA2 RO4 PWT c17
CD/C# D03 MCFA3 Qos RDYSRC co1
CDTS# Fo4 MCFA4 P15 RESET Qo5
CFAO E15 MCFAS P14 SETO D13
CFA1 B14 MCFA6 P13 SET1 c13
CFA2 D06 MCYC # P17 SET2 c14
CFA3 B02 MHITM # HO4 SET3 B12
CFA4 A16 M/IO# F16 SET4 c12
CFAS E14 MKEN # RO1 SET5 c11
CFA6 D14 MRO # Jo1 SET6 D12
CLENO G15 MSETO Qis SET7 D09
CLEN1 K15 MSET1 P12 SET8 D10
CLK D11 MSET2 P11 SET9 B09
CM/IO# D04 MSET3 Qi4 SET10 A09
CNA#(CFGO) Lo4 MSET4 R16 SMLN # C06
CPLOCK # Jo4 MSET5 Q13 SNPADS # Fo3
(PLOCKEN) MSET6 R17 SNPBSY # FO1
CRDY#(SLFTST#)  MO02 MSET? S17 SNPCLK(SNPMD) S03
CwaY 403 MSETS P10 SNPCYC # HO3
CwW/R# E04 MSET9 Q12 SNPINV P05
DiC# H14 MSET10 an SNPNCA Qo3
DRCTM# Mo1 MTAGO Q10 SNPSTB # RO3
EADS# J15 MTAGH P09 SWEND # (CFG1) Qo1
FLUSH#+ NO4 MTAG2 Qo9 SYNC#(MALDRV) Qo4
FSIouT# Dot MTAG3 R14 TAGO cos
KEN# D16 MTAG4 Qo8 TAG AO4
KLOCK# Cos3 MTAG5 R15 TAG2 D08
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1.4.2 82495DX QUICK 1.4.3 82490DX QUICK REFERENCE BY NAME

REFERENCE BY NAME p—— -

(Continued) gna Ocation Signal Location
Signal Location A0 65 MCYC # 42
TAG3 A03 . A 66 MDATAO 18
TAG4 BO4 A2 67 MDATA1 14
TAGS 503 A3 68 MDATA2 10
TAGS o7 A4 69 MDATA3 6
TAGT 202 A5 70 MDATA4 16
TAGS D07 A6 A MDATAS 12
TAGY AO1 A7 73 MDATA6
TAG10 BO1 A8 75 MDATA?

TAG] o5 A9 76 MDOE # 20
TCK P03 A10 L MEOC # 23
o Nos | e . 2
A co4 - - MOGLK 27
A13 80
T™S P02 - - (MOSTE)
WAY L15 MSELF -
WBA (SEC2+4) M14 A15 82 (MTR4/8#)
WBTYP (LRO) N15 ADS# 63 MZBT # 21
WBWE # (LR1) M15 BE# 64 (MX4/8+#)
#
(WRMRST) Kia BLAST # 59 PAR 32
W/R# B17 BRDY # 60 RESET 28
WRARR # Li4 BRDYC # 61 TCK
BUS# 40 I 2
NC A14, A15, S02 CDATAO 48 TDO 84
Voo AG5_AGE, CDATA{ 54 ™S 1
A10-A13, C09, CDATA2 49 WAY 45
€01, E17, F17,
GO1, G17, HO1, CDATA3 55 WBA 38
H17,KO01, K17, | CDATA4 46 WBTYP 37
LO1, L17, M17,
NO1, N17, SO1, CDATAS , 51 WBWE # a9
S05-$13 CDATA6 52 W/R# 58
Vss B05-B08, CDATA7 57 WRARR # 44
B10-B11, B13,
€10, D17, E02, CLK 30
E16, F02, GO2
, F02, G02, P NC 83
G14, G16, HO2, CRDY 43
H16, J02, J16, MAWEA # 41 Voo 5,9, 13, 17, 29, 35,
36, 50, 56, 62, 74
J17, K02, K04, P ”
K16, L02-L03,
(MISTB) Vss 7,11,15, 19, 31, 33,
L16, M16, NO2, 219,31, 33,
N16, R02, MCLK 26 » 399,
RO5-R10, (MSTBM)
R11-R13
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2.0 QUICK PIN REFERENCE

What follows is a brief pin description of the memory bus controller interface. Parentheses refer to signal
function at reset. For detailed signal descriptions, please refer to the product hardware reference manuals,
50 MHz Intel486™ DX CPU-Cache Module HRM (Order #241091), 50 MHz Intel486™ DX CPU-Cache Chip
Set HRM (Order #241172).

Symbol

Type

Name and Function

A20M #

A20 MASK is connected to the A20M # pin of the Intel486™ CPU. Please refer to
the Intel486 DX CPU data sheet for details.

BGT#
(CLDRV)

BUS GUARANTEED TRANSFER (Cache LOW Drive) is generated by the memory
bus controller (MBC) to indicate that it is committed to completing a given memory
bus cycle. Until BGT # is active, the CPU-cache chip set owns the cycle and may
abort the cycle upon an intervening bus snoop. Once BGT # is asserted, the MBC
owns the cycle, freeing the chip set for other operations. For proper operation,
BGT# must mest the setup and hold time t3g and t34.

During RESET, BGT # becomes the CLDRYV input. CLDRYV determines the driving
strength of the connections between the internal components. Please refer to the
chip set layout specifications for information how to use CLDRV. For proper
operation, CLDRV must meet the setup and hold times t1g and t31.

BLE#

The 82495DX asserts Byte Latch Enable to latch PCD, PWT, and BEO# —-BE3 #
from the CPU. BLE is an output of the 82495DX and an input to the F377 latch.

BRDY #

BURST READY is generated by the memory bus controller (MBC) to strobe data into
or out of the Intel486 CPU. The MBC BRDY # is internally connected to all of the
CPU-cache chip set components. BRDY # provides the same function as described
in the Intel486 DX CPU data sheet. The CPU-cache chip set also uses BRDY # for
burst tracking to increment the CPU latch burst counter. For proper operation,
BRDY # must meet the setup and hold times t3p 5 b and t34, a-

CADS #

CACHE ADDRESS STROBE is generated by the CPU-cache chip set to request that
the memory bus controller execute a memory bus cycle. When active, CADS #
indicates that the cache address, control and attribute signals are valid.

CAHOLD

CACHE AHOLD is generated by the CPU-cache chip set to track the CPU AHOLD
signal during warm reset and LOCKed sequences. CAHOLD also provides
information relevant to 82495DX built-in self-test (BIST).

CD/C#

CACHE DATA/CONTROL is driven by the CPU-cache chip set to indicate whether a
requested memory bus cycle needs data or code. CD/C# is valid with CADS #.

CDTS#

CACHE DATA STROBE indicates to the memory bus controller that the data path is
ready. In read cycles, CDTS # indicates that the memory bus controller can generate
the first BRDY # in the next CLK. For write cycles, COTS # indicates that data is
available on the memory bus in the next cycle. CDTS # permits independent data
and address strobes (CADS #, SNPADS #).

(CFG3)

CACHE CONFIGURATION BITS 0-3 are used to configure the CPU-cache chip set
in any of four modes that determine chip set/intel486 CPU line ratio, cache tag size
(4K or 8K) and lines per sector. For proper operation, CFG3 must meet the setup and
hold times t1g and ty4.

1 CLENO-1

The CYCLE LENGTH INDICATION bits are memory bus controller interface signals
which indicate the length of a CPU-initiated memory bus cycles. CLENO and CLEN1
are valid with CADS # and are used to indicate cycles of one, two or four transfers in
length.

CLK

CLOCK provides fundamental timing for the CPU-cache chip set and all of its
components. The chip set’s clock inputs must be provided with minimal skew.

CM/I0#

CACHE MEMORY/I0 is driven by the CPU-cache chip set to indicate whether a
requested memory bus cycle is for memory or for I/0. CM/I0 is valid with CADS #.
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2.0 QUICK PIN REFERENCE (Continued)

Symbol

Type

Name and Function

CNA#
(CFGO)

NEXT ADDRESS REQUEST (Configuration Pin 0) is driven by the memory bus
controller to dynamically pipeline CPU-cache chip set cycles. If a cycle is
pending and CNA# is given, a new CADS # is driven with the new cycle
information. For proper operation, CNA # must meet the setup and hold times t3g
and t3q.

During the falling edge of RESET, CNA # functions as the chip set’'s CFGO input.
Cache Configuration Bits 0-3 are used to configure the CPU-cache chip set in
any of four modes that determine chip set/intel486 CPU line ratio, cache tag size
(4K or 8K) and lines per sector. For proper operation, CFGO must meet the setup
and hold times t1g and tq4.

CPLOCK #
(PLOCKEN)

CACHE PLOCK # (Enable PLOCK Function) tracks the CPU PLOCK # output
but is only generated for write cycles. If write cycles are PLOCKed together,
snooping is disabled between these cycles.

PLOCK# can be disabled by setting CPLOCK LOW during reset. For proper
operation, PLOCKEN must meet the setup and hold times t1g and t44.

CRDY#
(SLFTST#)

CACHE MEMORY BUS READY (CPU-cache Self Test) is generated by the
memory bus controller to indicate to the CPU-cache chip set that a memory bus
cycle has completed and make chip set resources available for the next cycle.
For proper operation, CRDY # must meet the setup and hold times t2g and tag.

If SLFTST# is sampled LOW (active) during the failing edge of RESET while
MBALE is HIGH (active), chip set self-test is invoked. For proper operation,
SLFTST # must meet the setup and hold times t1g and t1.

CWAY

CACHE WAY is driven by the CPU-cache chip set to indicate to the memory bus
controller in which cache “way” the line will be loaded during line fills or during
write-backs. CWAY is valid with CADS # and is used to facilitate external tracking
tags.

CW/R#

CACHE WRITE/READ is driven by the CPU-cache chip set to indicate a
requested memory bus cycle requires a read or a write. CW/R # is valid with
CADS#.

DRCTM #

MEMORY BUS DIRECT TO [M] STATE allows the memory bus to inform the
CPU-cache chip set of a request to skip the [E] state and move a line directly to
the [M] state. DRCTM# allows the chip set to support read-for-ownership and
cache-to-cache transfers (without main memory updates), and is sampled when
SWEND # is asserted. For proper operation, DRCTM # must meet the setup and
hold times tg7 and tgg only during SWEND # assertion.

FERR #

FLOATING-POINT ERROR is connected to the Intel486 CPU FERR # pin.
Please refer to the Intel486 DX CPU data sheet for details.

FLUSH#

The 82495DX FLUSH # input causes the CPU-Cache chip set to execute a
write-back to main memory of any modified cache lines and then invalidate all
cache tag locations within the 82495DX. For proper operation, FLUSH # must
meet the setup and hold times ty3 and ty3, or t14 if used asynchronously.
Asserting the FLUSH # input on the 82495DX will not invalidate the cache tags in
the CPU'’s cache directory. The Intel486 DX CPU FLUSH # input must be
asserted to invalidate the tags of the CPU’s on-chip cache. See the intel486 DX
CPU data book for details.

FSIOUT #

FLUSH/SYNC/INITIALIZATION OUTPUT indicates the start and end of Flush,
Sync and Initialization operations.

HOLD/HLDA

I/0

Intel486 CPU HOLD/HLDA are connected to the intel486 CPU and used during
warm-reset to ensure that the Intel486 CPU has completed any current cycle
before resetting. Please refer to the Intel486 DX CPU data sheet for details.
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2.0 QUICK PIN REFERENCE (Continued)

Symbol Type Name and Function
IGNNE # | IGNORE NUMERIC ERROR is connected to the Intel486 CPU IGNNE # pin.
Please refer to the Intel486 DX CPU data sheet for details.
INTR | INTERRUPT REQUEST is connected to the Intel486 CPU INTR pin. Please refer
to the Intel486 DX CPU data sheet for details.
KLOCK # 0] CACHE LOCK # indicates to the memory bus controller that a request for atomic

read-modify-write sequences is present. KLOCK # tracks the LOCK # signal of
the Intel486 CPU.

KWEND # | CACHEABILITY WINDOW END (Configuration Pin 2) is generated by the
(CFG2) memory bus controller to indicate to the CPU-cache chip set that the cacheability
window (the period during which cacheability is determined) has expired. When
KWEND# is asserted, the CPU-cache chip set latches the memory cacheability
signal (MKEN #) and makes determinations based on the cacheability attribute
(e.g. whether a line is cacheable, is read-only, requires a replacement, requires an 2
allocation). The Memory Read-Only Signal (MRO #) is also sampled at this point.

For proper operation, KWEND # must meet the setup and hold times t3p and t3.

During the falling edge of RESET, KWEND # becomes the CFG2 input. Cache
Configuration Bits 0-3 are used to configure the CPU-cache chip set in any of
four modes that determine chip set/Intel486 CPU line ratio, cache tag size (4K or
8K) and lines per sector. For proper operation, CFG2 must meet the setup and
hold times tyg and t14.

LMBEO-3# 0 LATCHED MEMORY BYTE ENABLES are latched versions of the Intel486 CPU
byte enable outputs, BEO # —BE3 #. They are driven through a SN74F377D latch.
Please see the Intel486 CPU data sheet for details.

LPCD (0] LATCHED PAGE CACHEABILITY ATTRIBUTE is the latched intel486 CPU PCD
attribute to give the memory bus controller direct access. Itis driven through a
SN74F377D latch. PCD is used to determine cacheability and overrides MKEN #.
Please refer to the Intel486 DX CPU data sheet for more information about PCD.

LPWT (0] LATCHED PAGE WRITE-THROUGH ATTRIBUTE is the latched CPU PWT
attribute to give the memory bus controller direct access. It is driven through a
SN74F377D latch. PWT is used to determine write-through and overrides
MWB/WT #. Please refer to the Intel486 DX CPU data sheet for more information

about PWT.
MALE | MEMORY BUS ADDRESS LATCH ENABLE (Weak Write Ordering) is
(WWOR #) generated by the memory bus controller to control transparent address latches

(resembling 373-series TTL logic) within the CPU-cache chip set. CADS #
generates a new address at the input of the internal address latch. If MALE and
MAOE # are both active, the address flows to the memory bus. When MALE
becomes inactive (LOW), the address is latched.

WWOR # configures the CPU-cache chip set into strong and weak write ordering
modes. In strong ordering mode, the chip set writes data to memory in the order in
which it was received from the Intel486 CPU. For proper operation, WWOR #
must meet the setup and hold times t1g and tq4.

MAOE # MEMORY BUS ADDRESS OUTPUT ENABLE is generated by the memory bus
controiler to control the output buffers of the CPU-cache chip set’'s memory bus
address latches. If MAOE # is active (LOW), the chip set drives the memory bus
address lines. If MAOE # is inactive (HIGH), the CPU-cache chip set’s address
inputs are driven to the hi-z state. Snoops are enabled only while MAOE # is
inactive. MAOE # must meet setup times tg2, b, ¢ and hold times tg3, b, ¢ during
snoop cycles for proper operation.
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Symbol

Type

Name and Function

MBALE
(HIGHZ #)

}

MEMORY BUS 82495DX SUB-LINE-ADDRESS LATCH ENABLE (HIGH-
Impedance Output) functions like MALE but only controls the CPU-cache chip
set’s sub-line addresses. MBALE is generated by the memory bus controller to
control transparent address latches (resembling 373-series TTL logic) within the
CPU-cache chip set. CADS # generates a new address at the internal address
latch input. If MBALE and MBAOE # are both active, the sub-line address fiows to
the memory bus. if MBALE becomes inactive (LOW), the sub-line address is
latched. A separate subline control input is provided because the CPU-cache chip
set only provides the starting sub-line address.

If active along with SLFTST #, HIGHZ # causes the chip set to float its MSET,
MTAG, and MCFA address outputs. For proper operation, HIGHZ # must meet the
setup and hold times tyg and t44.

MBAOE #

MEMORY BUS SUB-LINE ADDRESS OUTPUT ENABLE functions like MAOE #
but only controls the CPU-cache chip set’s sub-line addresses. If MBAOE # is
active (LOW), the chip set drives the sub-line portion of the address onto the
memory bus. Otherwise, the CPU-cache chip set’s sub-line address is driven to the
hi-z state. MBAOE # is also sampled during snoop cycles. If MBAOE # is sampled
inactive in conjunction with SNPSTB #, snoop write-back cycles begin at the sub-
line address provided. If MBAOE # is sampled active with SNPSTB #, snoop write-
back cycles begin at sub-line address 0. A separate sub-line control input is
provided because the CPU-cache chip set only provides the starting sub-line
address. MBAOE # must meet setup time tgo4 b, ¢ and hold times tgaa, b, ¢ during
snoop cycles for proper operation.

MBRDY #
MISTB

MEMORY BUS READY (Memory Input Strobe) is used to clock data into and out
of the CPU-cache chip set. When active (LOW), MBRDY # indicates that the CPU-
cache chip set will increment the burst counter and output or accept the next data.
For proper operation, MBRDY # must meet the setup and hold time t3g and tsg.

In strobed memory bus mode, MISTB is the CPU-cache chip set’s input data
strobe. On each edge of MISTB, the chip set latches data and increments the
burst counter. MISTB must mest high and low times tgs and tgg for proper
operation.

MCACHE #

CACHE INTERNAL CACHEABILITY is driven during read cycles to indicate
whether the current cycle is potentially cacheable. During write operations,
MCACHE # is only active for write-back cycles. MCACHE # is inactive during 1/0,
special and locked cycles.

MCLK
(MSTBM)

MEMORY BUS CLOCK (Memory Bus Strobed Mode) is the memory bus clock
input to the CPU-cache chip set while in clocked memory bus mode. Here,
memory bus signals and data are sampled on the rising edge of MCLK. During
clocked memory bus writes, data is driven off MCLK or MOCLK, depending on
configuration. MCLK inputs to each 82490DX must be within proper skew
specifications.

If HIGH during reset, MSTBM indicates that the memory bus will be strobed. If
MSTBM is toggling at reset, the memory bus will be clocked. For proper operation,
MSTBM must meet the setup and hold times t1g and tq4.

MDATA7-0

170

The MEMORY DATA PINS are each of the CPU-cache chip set’s 82490DX data
1/0 pins. Together with other 82430DX components, they form a 32-, 64-, or 128-
bit wide memory bus. In clocked memory bus mode, MDATA is sampled with the
rising edge of MCLK. New data is driven out on these pins with MEOC #, with the
rising edge of MCLK or with MOCLK while MBRDY # is active. In strobed memory
bus mode, MDATA is sampled on each MISTB edge. New data is driven with each
MOSTB edge. In clocked mode MDATA must follow setup and hold times t42 and
t43, and in strobed mode, t1gg and tqg1.
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