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82437MX SYSTEM CONTROLLER (MTSC)
AND 82438MX DATA PATH UNIT (MTDP) FEATURES

m  Supports the Pentium® Processor at
iCOMP® Index 1308/166, 1176/150,

1110/133, 1000/120, 815/100, 735/90, and

610/75 MHz

m Integrated Second Level Cache
Controller

Direct Mapped Organization
Write-Back Cache Policy

Cacheless, 256 Kbytes, and 512
Kbytes

Standard, Burst and Pipelined Burst
SRAMs

Cache Hit Read/Write Cycle Timings
at 3-1-1-1 with Burst or Pipelined
Burst SRAMs

Back-to-Back Read Cycles at 3-1-1-1-
1-1-1-1 with Burst or Pipelined Burst
SRAMs

Integrated Tag/Valid Status Bits for
Cost Savings and Performance
Supports 3.3 V SRAMs and Tag
Address

m Integrated DRAM Controller

— EDO/Hyper Page Mode DRAM (x-2-2-

64-Bit Data Path to Memory
4-Mbyte to 128-Mbytes Main Memory

2 Reads) Provides Superior
Cacheless Designs

Standard Page Mode DRAMs

4 RAS Lines

4 Qword Deep Buffer for 3-1-1-1
Posted Write Cycles
Symmetrical and Asymmetrical
DRAMs

3Vor5V DRAMs

Fully Synchronous 25/30/33 MHz PCI Bus
Interface

100 Mbytes/s Instant Access Enables
Native Signal Processing on Pentium
Processors

Synchronized CPU-to-PCI Interface
for High Performance Graphics

PCI Bus Arbiter: MPIIX and Three PCI
Bus Masters Supported

CPU-to-PCI Memory Write Posting
with 4 Dword Deep Buffers

Converts Back-to-Back Sequential
CPU to PCI Memory Writes to PCI
Burst Writes

PCI-to-DRAM Posting of 12 Dwords
PCI-to-DRAM up to 120 Mbytes/s
Bandwidth Utilizing Snoop Ahead
Feature

NAND Tree for Board-level ATE Testing

208-Pin QFP (MTSC), 100-Pin TQFP
(MTDPs)

REFERENCE INFORMATION: The information in this document is provided as a supplement to the standard
package datasheets published for the Intel 430MX PClset. Please refer to the standard package datasheets
(order numbers 290524 for MTSC and MTDP, and 290525 for MPIIX) for product information and specifica-
tions not found in this document.

NOTICE: This document contains information on products in the sampling and initial production phases of
development. The specifications are subject to change without notice. Verify with your local Intel Sales office
that you have the latest datasheet before finalizing a design.
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82371MX PCI 1/O IDE XCELERATOR (MPIIX) FEATURES

Supports the Pentium® Processor at
iCOMP® Index 1308/166, 1176/150,
1110/133, 1000/120, 815/100, 735/90, and
610/75 MHz

Provides a Bridge Between the PCI Bus
and Extended I/O Bus

— PCI Bus; 25-33 MHz

— Extended 1/0 Bus; 7.5-8.33 MHz

System Power Management (Intel SMM

Support)

— Programmable System Management
Interrupt (SMI)—Hardware/Software
Events, EXTSMI#

— Programmable CPU Clock Control
(STPCLK#) with Auto Clock Throttle

— Peripheral Device Power
Management (Local Standby)

— Suspend State Support (Suspend-to-
DRAM and Suspend-to-Disk

Enhanced DMA Functions

— Two 8237 DMA Controllers

— Compatible DMA Transfers

— PC/PCI DMA Expansion for Docking
Support

Fast IDE Interface

— PIO Mode 4 Transfers

— 2x16-Bit Posted Write Buffer and
1x32-Bit Read Prefetch Buffer

Plug-n-Play Port for Motherboard Devices

— 3 Steerable DMA Channels

— 1 Steerable Interrupt Line (Plus 2
Steerable PCI Interrupts)

— 1 Programmable Chip Select

Functionality of One 82C54 Timer
— System Timer

— Refresh Request

— Speaker Tone Output

Functionality of Two 82C59 Interrupt

Controllers

— 14 Interrupts Supported

— Independently Programmable for
Edge/Level Sensitivity

X-Bus Peripheral Support

— Chip Select Decode

— Controls Lower X-Bus Data Byte
Transceiver

Non-Maskable Interrupts (NMI) - PCI

System Error Reporting

NAND Tree for Board-level ATE Testing
176-Pin TQFP

REFERENCE INFORMATION: The information in this document is provided as a supplement to the standard
package datasheets published for the Intel 430MX PClset. Please refer to the standard package datasheets
(order numbers 290524 for MTSC and MTDP, and 290525 for MPIIX) for product information and specifica-
tions not found in this document.

NOTICE: This document contains information on products in the sampling and initial production phases of
development. The specifications are subject to change without notice. Verify with your local Intel Sales office
that you have the latest datasheet before finalizing a design.
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Inus Intel 430MX PClset Timing Specification

1.0 82437MX (MTSC) and 82438MX (MTDP) SPECIFICATIONS

1.1 Absolute Maximum Ratings

Case Temperature UNAEI BIAS ........c.ooouuiiiriieiiiiiiiie ettt e e e e st ee e e e s st ae e e e s st ee e e e s annntneeeeeeenans 0°C to +85°C

StOrage TEMPEIATUIE ....oeiiiiiiitiiit ettt e e e e e e et e et e e e s e e e e e e e st e e e e e e s snnnreeeeens -55°C to +150°C
Supply Voltage with respect to ground . -0.3VtoVpp+0.3V
Supply Voltage with reSpect t0 Vg ...oivvviiiiiiiiiiiiiiiic s -0.3Vto+6.5V
Maximum Power Dissipation
M S s 20w
T D ettt h e bbbt iow

WARNING: Stressing the device beyond the “Absolute Maximum Ratings” may cause permanent damage.
These are stress ratings only. Operation beyond the “Operating Conditions” is not recommended and extended
exposure beyond the “Operating Conditions” may affect device reliability.

1.2 Thermal Characteristics

The 82437MX MTSC is designed for operation at case temperatures between 0°C and 85°C. The thermal
resistances of the 82437MX MTSC QFP package are given in Table 1.

Table 1. 82437MX MTSC Package Thermal Resistance

Parameter Air Flow 0.0 Meters/Second
GJA 32°C/W
GJC 8°C/W

The 82438MX MTDP is designed for operation at case temperatures between 0°C and 85°C. The thermal
resistances of the 82438MX MTDP TQFP package are given in Table 2.

Table 2. 82438MX MTDP Package Thermal Resistance

Parameter Air Flow 0.0 Meters/Second
GJA 50°C/W
GJC 13°C/W
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Intel 430MX PClset Timing Specification In o

1.3 Electrical Characteristics

1.3.1 DC Characteristics

Table 3. MTSC DC Characteristics
Functional Operating Range (Vpp = 5V #5%, Vpp3z = 3.3V +5%; Tcase = 0°C to +85°C)

Symbol Parameter Min Max Unit Notes
Vi Input Low Voltage -0.3 0.8 \% Note 1, Vpp3=3.135V
Viy1 | Input High Voltage 2.2 Vppz + 0.3 \ Note 1, Vpp3z=3.465 V
VL2 Input Low Voltage -0.3 0.8 \% Note 2, Vpp=4.75V
Viy2 | Input High Voltage 2.2 Vpp +0.3 \ Note 2, Vpp=5.25 V
V3 Input Low Voltage 0.0 0.2 Vppr \ Note 3
Viyz | Input High Voltage 0.8 Vppr | Vppr +0.3 \ Note 3
VoL Output Low Voltage 0.4 \ Note 4
VoH Output High Voltage 2.4 \% Note 4
loL1 Output Low Current 1 mA
lonr | Output High Current -1 mA
loLo Output Low Current 3 mA Note 5
lon2 | Output High Current -2 mA | Note 5
loLs Output Low Current 6 mA | Note 6
lons | Output High Current -2 mA | Note 6
i Input Leakage Current +10 pA
L2 Input Leakage Current +300 HA Note 7
Iop Vpp Supply Current 345 mA Note 8, 5 V Periphery and Core
7 Note 8, “5 V/3 V well” DRAM
15 Note 8, 3 V DRAM
17 Note 8, 3 V Periphery
Cin Input Capacitance 12 pF Fc= 1MHz
Cout | Output Capacitance 12 pF Fc= 1MHz
Cio I/0 Capacitance 12 pF Fc= 1MHz

NOTES:

1. Vy 1 and V1 apply to the following signals: A[31:3], BE[7:0]#, D/C#, W/R#, M/IO#, HLOCK#, ADS#, HITM#, CACHE#,
SMIACT#, TIO[7:0], PLINK[15:0]

2. Vi and V, apply to the following signals: PCIRST#, AD[31:0], C/BE[3:0]#, LOCK#, FRAME#, IRDY#, TRDY#,
DEVSEL#, STOP#, PAR, REQ[2:0], PCMD[1:0], PCLKIN, HCLKIN

3. V|3 and V|43 apply to the following signals: PWROK, PWRSD, RTCCLK. The voltage reference is to the Vppr “resume
well” pin voltage.

4. Vgi1 and Vg apply to the following signals: TIO[7:0], TWE#, CADV#/CA4, CADS#/CA3, COE#, CWE[7:0]#, A[31:3],
KEN#, AHOLD, BRDY#, NA#, BOFF#, EADS#, PLINK[15:0], PCMD[1:0], MSTB#, MADV#, HOE#, POE#, MOE#, MA[1:0],
MA[11:2], CAS[7:0#, WE#, AD[31:0], CCS#, RAS[3:0}#, GNT[2:0}#, PHLDA, C/BE[3:0]#, FRAME#, IRDY#, TRDY#,
DEVSEL#, STOP#, LOCK#

5. loLo and Ign, apply to the following signals: AD[31:0], C/BE[3:0}#, PAR

6. loL3 and Ioy3 apply to the following signals: FRAME#, IRDY#, TRDY#, DEVSEL#, STOP#, LOCK#, GNT[2:0]#

7. 1, applies to REQ[3:0]#, PHOLD, CWE#[7:0], CADV#, CADS#.. These signals have internal pullups.

8. This value was determined using worst case instruction mix and at Vpp = Vppuax. See Application Note AP-734, Intel
430MX PClset Power Measurement Analysis (order number 272923-001) for complete power consumption data.
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Table 4. MTDP DC Characteristics
Functional Operating Range (Vpp = 5V 5%, Vpp3 = 3.3V £5%; Tcase = 0°C to +85°C)

Symbol Parameter Min Max Unit Notes
Vi1 Input Low Voltage -0.3 0.8 \Y Note 1, Vpp=3.135V
ViH1 Input High Voltage 2.2 Vppz + 0.3 \% Note 1, Vpp=3.465 V
I Input Low Voltage -0.3 0.8 \ Note 2, Vppy=3.135 V/4.75 V
ViH2 Input High Voltage 2.2 Vppm + 0.3 \Y Note 2, Vppy=3.465 V/5.25 V
VoL Output Low Voltage 0.4 \% Note 3
VoH1 Output High Voltage Vppm - 0.5 \Y Note 3
loLt Output Low Current 1 mA
loH1 Output High Current -1 mA
i1 Input Leakage Current +10 HA
m Input Leakage Current -10 MA
Ibp Vpp Supply Current 110 mA | Note 4, 3V Host and Plink
30 Note 4, 5V Core
90 Note 4, MD bus
Cin Input Capacitance 12 pF Fc =1MHz
Cout Output Capacitance 12 pF Fc =1MHz
Cio I/O Capacitance 12 pF Fc=1MHz
NOTES:
1. V| ; and V |y, apply to the following signals: HD[31:0], MOE#, POE#, HOE#, MADV#, MSTB#, PCMDI[1:0], PLINK][7:0]
2. V), and V, apply to the following signals: MD[31:0], and is dependent on Vppy strapping.
3. Vg and Vg apply to the following signals: MD[31:0], and is dependent on Vppy strapping.
4. This value was determined using worst case instruction mix and at Vpp = Vppuax. See Application Note AP-734, Intel

430MX PClset Power Measurement Analysis (order number 272923-001) for complete power consumption data.

PRELIMINARY



| ]
Intel 430MX PClset Timing Specification Inus

1.3.2 82437MX (MTSC) AC Characteristics

All timings are in nanoseconds (ns), unless otherwise specified.

Table 5. Host Clock Timing
Functional Operating Range (Vpp = 5V 5%, Vpp3 = 3.3V +5%; Tcase = 0°C to +85°C)

Symbol Parameter Min Max Fig. Notes
1 HCLKIN Period 15 3
HCLKIN Period Stability +250 ps
t3 HCLKIN High Time 55 3
t4 HCLKIN Low Time 55 3
t5 HCLKIN Rise Time 1.2 3
t6 HCLKIN Fall Time 1.2 3
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Table 6. CPU Interface Timing
Functional Operating Range (Vpp =5V 5%, Vpp3 = 3.3V £5%; Tcase = 0°C to +85°C)

Symbol Parameter Min Max Fig. Notes
t7 ADS# Setup Time to HCLKIN Rising 5.0 8
t7 W/R# Setup Time to HCLKIN Rising 6.0 8
t8 BE[7:0]# Setup Time to HCLKIN Rising 5.0 8
t10 HITM# Setup Time to HCLKIN Rising 6.0 8
t11 CACHE# Setup Time to HCLKIN Rising 5.0 8
t11 M/IO# Setup Time to HCLKIN Rising 6.0 8
t12 D/C# Setup Time to HCLKIN Rising 5.0
t13 | HLOCK#, SMIACT# Setup Time to HCLKIN Rising 5.0
t14 | ADS#, HITM#, W/R#, M/IO#, D/C#, HLOCK#, CACHE#, 1.0 8

SMIACT#, BE[7:0]# Hold Time from HCLKIN Rising

t15 | A[31:3] Setup Time to HCLKIN Rising 3.0 8
t16 | A[31:3] Hold Time from HCLKIN Rising 1.0 8
t17 | A[31:3] Output Enable From HCLKIN Rising 0.0 13.0
t18 A[31:3] Valid Delay from HCLKIN Rising 2.0 13.0 7 1
t19 | A[31:3] Float Delay from HCLKIN Rising 0.0 13.0
t20 BRDY# Rising Edge Valid Delay from HCLKIN Rising 15 8.0 7 1
t21 BRDY# Falling Edge Valid Delay from HCLKIN Rising 15 8.5 7 1
t22 NA# Valid Delay from HCLKIN Rising 15 8.0 7 1
t23 AHOLD Valid Delay from HCLKIN Rising 1.5 7.0 7 1
t24 BOFF# Valid Delay from HCLKIN Rising 15 7.0 7 1
t25 | EADS#, INV Valid Delay from HCLKIN Rising 15 7.0 7 1
t26 KEN# Valid Delay from HCLKIN Rising 15 7.0 7 1

NOTE:

1. O pF testload.
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Table 7. Second Level Cache Timing
Functional Operating Range (Vpp =5V 5%, Vpp3 = 3.3V +5%; Tcase = 0°C to +85°C)

intel

Symbol Parameter ‘ Min ‘ Max ‘ Fig. ‘ Notes
Asynchronous and Burst SRAMs
t27 COE# Valid Delay from HCLKIN Rising 2.0 9.0 7 1
t28 | TIO [7:0] Valid Delay from HCLKIN Rising 2.0 9.0 7 1
t28a | TIO[7:0] Flow Thru Delay to BRDY#, NA#, CWE[7:0]# 2.0 10.0 10
t29 TIO[7:0] Setup time to HCLKIN Rising 2.0
t30 | TIO[7:0] Hold time from HCLKIN Rising 2.0 8
t31 TWE# Valid Delay from HCLKIN Rising 2.0 9.0 1
Asynchronous SRAMs Only
t32 | CWE[7:0J# Valid Delay from HCLKIN Rising 30 | 13.0 7 1
t33 CA[4:3]J# Valid Delay from HCLKIN Rising 15 7.0 7 1
Burst SRAMs Only
t34 | CWE[7:0J# Valid Delay from HCLKIN Rising 20 | 95 7 1
t35 CCS# Valid Delay from HCLKIN Rising 15 7.0 7 1
t36 CADS# Valid Delay from HCLKIN Rising 15 7.0 7 1
t37 CADV# Valid Delay from HCLKIN Rising 15 7.0 7 1
NOTE:
1. 0 pF testload.
6 PRELIMINARY
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Table 8. DRAM Interface Timing
Functional Operating Range (Vpp = 5V 5%, Vpp3 = 3.3V £5%; Tcase = 0°C to +85°C)

Symbol Parameter Min Max Fig. Notes
t39a | WE# Setup to RAS[3:0]# (CBR and Self-Refresh) 13 1,2 tWRP
t39b | WE# Hold to RAS[3:0]# (CBR and Self-Refresh) 13 1,2 tWRH
t39c | WE# Valid Delay from HCLKIN Rising 15 8.0 7 1
t40a | RAS[3:0]# Pulse Width Low (CBR Refresh) 5 1,2 HCLKs
t40b | RAS[3:0]# Pulse Width High (Exiting Self- Refresh) 170 1,2 tRPS
t40c | RAS[3:0]# Pulse Width Low (Entering Self- Refresh) 110 ps 1,2 tRASS
t4la | CAS[7:0]# Setup to RAS[3:0]# (CBR Refresh) 8 1,2 tCSR
t41b | CAS[7:0]# Hold to RAS[3:0]# (CBR Refresh) 18 1,2 tCHR
t42 | RAS[3:0}# Valid Delay from HCLKIN Rising 1.5 8.0 7 1
t42a | MOE# Valid Delay from HCLKIN Rising 15 8.0 7
t44 CASI[7:0]# Valid Delay from HCLKIN Rising 15 9.0 7 1
t46 | MA[11:2] Valid Delay from HCLKIN Rising 20 | 100 7 1
t47a | MA[1:0] Valid Delay from HCLKIN Rising 2.0 9.0 7 1
t47b | MA[11:2] Flow Through Delay from HCLKIN Rising 2.0 135 10 Lead-

off, 0 pF

t47c | MA[1:0] Flow Through Delay from HCLKIN Rising 2.0 135 10 Lead-
off, 0 pF

t47d | MA[11:2] Valid Delay from HCLKIN Rising for a PCI-to- 2.0 17.0 7 Lead-
DRAM Read Cycle off, 0 pF

t47e | MA[11:2] Valid Delay from HCLKIN Rising for a Write Cycle 2.0 19.0 7 Lead-
off, 0 pF

NOTE:

1. O pF testload.
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Table 9. PCI Clock Timing

In

Functional Operating Range (Vpp = 5V 5%, Vpp3 = 3.3V £5%; Tcase = 0°C to +85°C)

el

Symbol Parameter Min Max Fig. Notes
t48 PCLKIN Period 30.0 4
t49 PCLKIN High Time 12.0 4
t50 PCLKIN Low Time 12.0 4
t51 PCLKIN Rise Time 3.0 4
t52 PCLKIN Fall Time 3.0 4
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| ]
Inus Intel 430MX PClset Timing Specification

Table 10. PCI Interface Timing
Functional Operating Range (Vpp = 5V 5%, Vpp3 = 3.3V +5%; Tcase = 0°C to +85°C)

Symbol Parameter Min Max Fig. Notes
t53 ADI[31:0] Valid Delay from PCLKIN Rising 2 11 7 Min: 0 pF
Max: 50 pF
t54 ADI[31:0] Setup Time to PCLKIN Rising 8
t55 AD[31:0] Hold Time from PCLKIN
t56 | C/BE[3:0]#, FRAME#, TRDY#, IRDY#, STOP#, LOCK#, 11 7 Min: 0 pF
PAR, DEVSEL#, CLKRUN# Valid Delay from PCLKIN Max: 50 pF
Rising
t57 | C/BE[3:0]#, FRAME#, TRDY#, IRDY#, STOP#, LOCK#, 2 7
PAR, DEVSEL#, CLKRUN# Output Enable Delay from
PCLKIN Rising
t58 | C/BE[3:0]#, FRAME#, TRDY#, IRDY#, STOP#, LOCK#, 2 28 9
PAR, DEVSEL#, CLKRUN# Float Delay from PCLKIN
Rising
t59 | C/BE[3:0]#, FRAME#, TRDY#, IRDY#, STOP#, LOCK#, 7 8
PAR, DEVSEL#, CLKRUN# Setup Time to PCLKIN Rising
t60 | C/BE[3:0]#, FRAME#, TRDY#, IRDY#, STOP#, LOCK#, 0 8
PAR, DEVSEL#, CLKRUN# Hold Time from PCLKIN
Rising
t61 PHLDA# Valid Delay from PCLKIN Rising 2 9 7 Min: 0 pF
Max: 50 pF
t65 PHLD# Setup Time to PCLKIN Rising 12 8
t66 PHLD# Hold Time from PCLKIN Rising 0 8
t67 GNT[2:0] # Valid Delay from PCLKIN Rising 2 9 7 Min: 0 pF
Max: 50 pF
t68 REQ[2:0]# Setup Time to PCLKIN Rising 8
t69 REQ[2:0J# Hold Time from PCLKIN Rising 0
t70 RST# Low Pulse Width 1ms 11
PRELIMINARY 9
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Table 11. MTDP Interface Timing
Functional Operating Range (Vpp = 5V #5%, Vpp3 = 3.3V #5%; Tcasg = 0°C to +85°C)

Symbol Parameter Min Max Fig. Notes
t71 HOE# Valid Delay from HCLKIN Rising 15 7.0 7 1
t72 MOE# Valid Delay from HCLKIN Rising 1.5 7.0 7 1
t73 POE# Valid Delay from HCLKIN Rising 15 7.0 7 1
t74 MSTB# Valid Delay from HCLKIN Rising 1.5 7.0 7 1
t75 MADV# Valid Delay from HCLKIN Rising 15 7.0 7 1
t76 PCMD [1:0] Valid Delay from HCLKIN 15 7.0 7 1
Rising

t77 PLINK[15:0] Valid Delay from HCLKIN 2.0 7.5 7 1
Rising

t78 PLINK[15:0] Setup Time to PCLKIN 3.0 8
Rising

t79 PLINK[15:0] Hold Time from PCLKIN 2.5 8
Rising

NOTE:

1. 0 pF testload.

1.3.3 82438MX (MTDP) AC Characteristics

Table 12. Host Clock Timing
Functional Operating Range (V pp =5V #5%, Vpp3 = 3.3V #5%; Tcase = 0°C to +85°C)

Symbol Parameter Min Max Fig. Notes
t80 HCLK Period 15.0 3
t81 HCLK High Time 5.5 3
t82 HCLK Low Time 5.5 3
t83 HCLK Rise Time 1.2 3
t84 HCLK Fall Time 1.2 3
t85 HCLK Period Stability +250
ps
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Table 13. Command Signal Timing
Functional Operating Range (Vpp = 5V 5%, Vpp3 = 3.3V +5%; Tcase = 0°C to +85°C)

Symbol Parameter Min Max Fig. Notes
t86 MOE# Setup Time to HCLKIN Rising 3 8
t87 MOE# Hold Time to HCLKIN Rising 15 8
t88 HOE# Setup Time to HCLKIN Rising 3 8
t89 HOE# Hold Time to HCLKIN Rising 15 8
t90 POE# Setup Time to PCLKIN Rising 3 8
191 POE# Hold Time to PCLKIN Rising 15 8
192 MADV# Setup Time to HCLKIN Rising 5 8
193 MADV# Hold Time from HCLKIN Rising 15 8
t94 MSTB# Setup Time to HCLKIN Rising 3 8
195 MSTB# Hold TIme to HCLKIN Rising 15 8
t96 PCMD [1:0] Setup Time to HCLKIN Rising 4 8
t97 PCMD [1:0] Hold Time to HCLKIN Rising 1.5 8
t98 PLINK [7:0] Setup Time to HCLKIN Rising 8
t99 PLINK [7:0] Hold Time to HCLKIN Rising 8
t100 | PLINK [7:0] Output Valid Delay to HCLKIN Rising 2 9 7 1
NOTE:
1. 0 pF testload.
Table 14. Address/Data Timing
Functional Operating Range (V pp =5V 5%, Vpps = 3.3V +5%; Tcage = 0°C to +85°C)
Symbol Parameter Min Max Fig. Notes
t101 | D[31:0] Valid Delay from HCLKIN Rising 14 7.5 7 1
t102 | D[31:0] Setup Time to HCLKIN Rising Host Bus 3 8
t103 | D[31:0] Hold Time from HCLK Rising Host Bus 15 8
t104 | MD[31:0] Valid Delay from HCLKIN Rising 1.7 11 7 1
t105 | MDI[31:0] Setup Time to MADV# Falling 3 8
t106 | MD[31:0] Hold Time from MADV# Falling 1 8
NOTE:

1. O pF testload.
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1.3.4 Clocking Relationship AC Characteristics

Table 15. Host CLK to PCI CLK Relationship TIMING
Functional Operating Range (Vpp = 5V 5%, Vpp3 = 3.3V £5%; Tcase = 0°C to +85°C)

Symbol Parameter Min Max Fig. Notes
t107 | HCLKIN-MTSC to CLK-CPU Skew 300 ps 5 at 1.5V
t108 | HCLKIN-MTSC to PCLKIN-MTSC 1 7 5 at 1.5V
t109 | HCLKIN to HCLK-SRAM/MTDP Skew 1 5 at 1.5V

1.3.5 AC T Timing Diagrams

f t40c j«— t40b j<t40a>|
RAS# , \ , \ , \ , \ [
j«tdla>l<td1lb>|
CAS# /_\_ , \
DQ [
\
t39a t39b t39a t39b
e e
wex | / \ / \
Enter Self-refresh Self—refreshJr Exitr Self-refresh CBR Refresh Burst
T The DRAM enters Self-refresh after 100us and stays in Self-refresh until RAS# is de-asserted for the
appropriate duration.
A5083-01

Figure 1. Self Refresh
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f t40a . t43 . t40a—>
RAS# [ \ / \ [ \
t4la , t41b t4la |, t41b
CAS# _/_\_ / \ / \
DQ {
t39a | t39b t3%9a | t39b
WE# \ / \ / \
A5084-01
Figure 2. CAS before RAS Refresh
t1, t80
3.3V - 3.0V 3 81
HCLK, HCLKIN t6, t84
j—1t4, t82 —>]
A5076-01
Figure 3. Host Clock Timing
5.25V - 4.75V
PCLKIN
A5077-01

Figure 4. PCI Clock Timing
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HCLKIN - MTDP ! /

< t109 —|

CLK - CPU / /

j<t107 —>|

HCLKIN - MTSC { /
1108
t108}<—

PCLKIN - MTSC / /

A5081-01
Figure 5. Host CLK to PCI CLK Relationship
Input VT-X_
|<— Propagation Delay—»l
Output - VT
A5059-01
Figure 6. Propagation Delay
Clock 1.5V
Valid Dela
Output K VT
A5060-01

Figure 7. Valid Delay From Rising Clock Edge

14
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Clock 1.5V
SetupTime Hold Time

Input VT~ X VT

A5061-01
Figure 8. Setup and Hold Times
Input vT X
I«—Propagation DeIay—>|
Output X VT
A5059-01

Figure 9. Float Delay

ADS# _\ /

A31:3,
BE7:0 X

e 5it47Db, t47c, 128a

MA11:3,
MA1:0

Note: The flow through delay is for the leadoff cycle during a DRAM access.

A5079-01

Figure 10. Flow Through Delay
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Pulse Width

A5054-01
Figure 11. Pulse Width
Input VT
|<— Propagation Delay—»l
Output - VT
A5080-01
Figure 12. Output Enable Delay
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1.4 Timing Relationship Diagrams

1.41 Cache Timing Relationships

HCLK ¢

ADS#E ‘,
e e ey

CACHEH f—\ | —_——
l : \ : /: : ; : : : : ; : : | :

BRDY#E é % é\ %/ é \ % / % \ E — i £ i :

KEN# !

Sl N —— D SIS D SIS G ——

CWE[7:0]#

i e e s e s s e e

TWE# | — — — — : —

abr.drw

Figure 13. Burst Read (L1 Line Fill), Standard SRAM
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HCLK

ADS#

A[31:3]

CACHE#

D[63:0]

BRDY#

KEN#

CA[4:3]

COE#

CWE[7:0]#

TIO[7:0]

TWE#

AVAVAVAVAUAVAUAUAWAWAWAWAWAW A
i/
X X
\ ./ |
{ X X X —-
i/ :/ i/ i/
X X X X X—J
7
v/ v/ i/ v/
X )

18

Figure 14. Burst Write (L1 Cache Write-Back), Standard SRAM
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o T T T T
s FO e .

CACHE# \i/ \ i/ ]

D[63:0]

BRDY# LS LY

KEN#

M
q
i
C
o
g
g
8
Mn
H
g
8
o
0
i
0

CA[4:3] CIEY @Y G Y () G G G G ) ) ]

COE# \ I /

CWE[7:0]#

TIO[7:0] )4 X X ]

TWE#
abbr.drw

Figure 15. Back to Back Burst Reads (L1 Cache Line Fills), Standard SRAM
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HCLK

ADSH# —\__/ W,
X X
\

A[31:3]

CACHE# —\ /

D[63:0]

s
><
>
-
e
><
>
oS

BROY# N N\ S TN NS NS

KEN#

CAL4:3] X X X X X X X X ]

COE#

CWETE \L /e P\ [\ L L LS

TIO[7:0] |

TWE#

abbw.drw

Figure 16. Second Level Cache Read Miss, Write-Back, Line Fill with Pipelined Burst SRAM
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" NNANNNNNANNNNNNNNNNNNNNNANNAND

ADS# \__/
A[31:3] If Ahold is asserted:CPU address will: tri-state
' X X A |
CACHE#
\ |
D[63:0]

M
0
s
0
0
0
e
e
LIJ
L
(]
N
><
N
>3

/A N\
KEN#
AHOLD / \
CAL4:3] XX X=X X X X X
COE# \ /
CWELTOl /T T\ o\
TI0[7:0] If Ahold is a@ssetted T10[7:0] will transition
I X X
TWE# \ /

armwblf.drw

Figure 17. Read Miss, L2 Cache Write-Back, Line Fill, Standard SRAM
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HCLK
ADS#
BRDY#
NA#
A[31:3]
D[63:0]
WIR#
CACHE#
CADV#
COE#
KEN#
CADS#

CCs#

i/

\ /
i/
X

{ A A A )

/

/
\ /
\ /

bbr.drw

22

Figure 18. Burst Read, Pipelined Burst SRAM
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hoek T\ S\ S\ S\ S\ S\ TS\ T\ S\ ST\ T\
aps# i \_¢ [ i/
BRDY# \ /
NA# \: / i/
A[31:3] X A
D[63:0] \ X XX i X X ¢ )
WIRH# \ [\
CACHE# \ ;[ \ [ J
CADV# \ /
COE# \ /
KEN#
ccs#
CADS#
bbbrp.drw

Figure 19. Back-to-Back Reads (L1 Cache Line Fills), Pipelined Burst SRAM
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HCLK

ADS#

BRDY#

NA#

A[31:3]

D[63:0]

W/R#

CACHE#

CADV#

KEN#

CWE[7:0]#

COE#

CCs#

CADS#

M\ S\ ST\ TS\ T\S\T Y
i/ i/
\ /
v/ i/
A X
{ | G G G A XX )
/ \L/
A \ /
\ /
/
/ J
:/
bbbwp.dr

24

Figure 20. Back-to-Back Writes (L1 Cache Line Fills), Pipelined Burst SRAM

PRELIMINARY I



| ]
Inus Intel 430MX PClset Timing Specification

veve AN NNANNANNANANANNNNNNN
ADS# i/
If Ahold is asserted :CPU address: will:tri-state
A[31:3] X X X J
CACHE# \ |
D[63:0] OO O
BRDY# T\
NA# i/ .
KEN#
AHOLD / \
CADSH#
ccs# / \
COE# \ /
CADV# \ / S
CWE[7:0]# S\
TWE# ./
IfiAhold isiassérted TIO]7:0} will transition
TIO[7:0] X )4 X |
brmwblf.drw

Figure 21. L2 Cache Read Miss, Write-Back, Line Fill, Piplined Burst SRAM
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1.4.2 DRAM Timing Relationships

TS AWAWAWAVAWAVAWAVAWAWAWAWAWRAWAW,
Aps# i \_i_/
NA# i/
A[31:3)\8E#[7:0] X X
BRDY# (VAR YA AN A .Y
HD[63:0] {X X X
MA[10:2] X000 X__:oor : K_G10_: X__:oiL
RAS# . [
CASH | U A W A
MD[63:0] X0 XX oz XX o2 KX b3 —{
MADV# i/ S\ S
MSTB#
HOE# \ /
MOE# / \
POE#
PCMD[1:0] NOP X_LD X oK £D X NON(: LDXGENGP 1DX_:__NoP ]
PLINK[15:0]
td12.drw

Figure 22. Burst Read Page Hit (EDO)
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R AYAVAVAVAVAVAVAUAVAVAVAVAVAVAVAVAWYS
ADS#:\ _: [
NA# i/
A[31:3]\BE#[7:0] D( X
BRDY# LT\ TN\
HD[63:0] { X ) ) A}
MA[10:2] X X :o0o0: X: ooi X: 016 X oa1 }
RAS# \ /
Nt antl
MDI[63:0] )} { X" oo XX o XX m2 XX D3 ]
MADV# /LTS
MSTB#
HOE# \ /
MOE# / \
POE#
PCMDI[1:0] NOP X0 XioR(ED XNor( Lo XRoXFoX NOP
PLINK[15:0]
td16.drw

Figure 23. FBurst Read Row Miss (EDO)
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TS AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA
ADs# : \_L/
NA# \

Al3L:3)\8E#[7:0] [K X
BRDY# \__/-_\_—/-_\.—/-_\_—/
HD([63:0] {X X &
MA[10:2] X X: 000 X 001 X 010 k; 011 X ]

RAS# / \ F
CASH# PN\
MD[63:0] 0 €510 0 @55 § 57 § GCEREEN
MADV# \\ /T ST\ S
MSTB#
HOE# \ /
MOE# / \
POE#
PCMD[1:0] NOP X LDXNOK L DEOR LOKRQEEDK:__iNOP
PLINK[15:0] }
td17.drw

Figure 24. Burst Read Page Miss (EDO)
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HCLKIN AVAYAVYAVAVAVAVAVAVAVAVAVAVAVAVAVAVYS
ADS# : /
NA# i/

A[31:3\BE#[7:0] X
BRDY# ./ \\ i/ i/
HD[63:0] ( X DO : X T ¢ D2 X D3}
MA[10:2] X goo : X D01 X 010 X: 011 X

RAS# [
CASH# \ [\ [\ [\ /
MD[63:0] X 6o }—{_ X1 }—{__ X2 y—{ X b3}
MADV# \_/ \ / /T I\
MSTB#
HOE# \ /
MOE# / \
POE#
PCMD[1:0] NOP @ X 1iDK: NoP{ ED X: NoP X iLDX: NOPKX :LDK: NOP ]
PLINK[15:0]
tdol.drw
Figure 25. Burst Read Page Hit (Standard Page Mode)
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HCLKIN
ADS#

NA#
A:31:3)/BE#[7:0]
BRDY#
HD[63:0]
MA[10:2]

RAS#

CAS#

MD[63:0]
MADV#

MSTB#

HOE#

MOE#

POE#
PCMDJ[1:0]

PLINK[15:0]

i\ S |G AU A
X 0
X X X X X X J
\ /
\ [T\ _E/T\E /7 \ /
0 6 0 S ® €0 W 0 €5 S ® e
\:/ \;/ i/ ./
\ / '
i \
NOP_ X EOC_NoACLY_NoX E0(;_NoK (DK__NOP

td08.drw
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Figure 26. Burst Read Row Miss (Standard Page Mode)
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SRR AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY
aps# (\ i/
NA# ./
A:31:3)/BE#[7:0] A
BRDY# SN I\ ST
HD[63:0] A,
MA[10:2] )¢ A ) A A
RAS# / \ /[
CAS# \ i /\
MDI63:0] {OCo—OXCo D X53
./

MADV# \U

e
>
>
><

8

MSTB#

HOE# \ /

MOE# /

POE#
PCMDI[1:0] NOP XZo(: NoR(EDCGNORX LD )X NO LDK_NOP

PLINK[15:0]

td10.drw

Figure 27. Burst Read Page Miss (Standard Page Mode)

I PRELIMINARY 31




| ]
Intel 430MX PClset Timing Specification Int9I®

HCLKIN 7 \_J
ADS#%‘\_;/ 5
NA# N/

A[31:3]/BE#[7:0] I:X X

erovs © | NS

HD[63:O]§
(NS S G 2 S S S c—

MD[63:0]

><
o
><
[N
>
w
><

MADV#E : : : : : ; : ;

HOE# |

S S S S S S S .-

POE# }

td02.drw

Figure 28. Posted Burst Write Page Hit
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AU AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA
ADs# i\ i f

NA# LJ

A[31:3]/BE#[7:0] D( }

BRDY# \ [

Hpie3:0) [ X XWX X ZX _

MA[10:2] — X X X X X X E

RAS# \ [

CAs# \ i\ [T\
)

MD[63:0] X 5o

D1 : X B2

><

D3 X

MADV# i/ \E AR I

MSTB# \
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HOE#

MOE#

POE# \ /

td09.drw

Figure 29. Burst Write Row Miss
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RN AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA
aps# |\
NA# i/

A[31:3]/BE#[7:0]

BRDY# \

HDI[63:0] {Xowy(Frkz2X

MA[10:2] : )4 X ) { ) X X
RAS# / \ [T
CAS# i\ [\ [\ i/

MD[63:0] X DO : X D1: X D2 D3: X ]

MADV# \ i/ i/ \:/ i/

MSTB# \ /

B

HOE#

MOE#

POE#

td1l.drw

Figure 30. Burst Write Page Miss
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HCLK
ADS#

NA#
A[31:3]/BE#{7:0]
BRDY#
HD[63:0]
MA[10:2]

RAS#

CASH#

MD[63:0]
MADV#

MSTB#

HOE#

MOE#

POE#

N PSS

o~

Ve

N |

td18.drw
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Figure 31. Burst Write
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1.4.3 Additional Timing Relationships

12 3 4.5 6 7 8 9 10' 11 12’ 13 1415 16
HCLKIN
PCLKIN
aost \__/ \_/ _/ \_/
NA# / \_/ \/ /
BRDY# \ / \ [/ \ / \ /
HD[63:0] D_(Do b1 b2 o3 X |
LD LDSW LD LDSW
PCMD[1:0] [NOP X  GHFTINOFY RHFTY NOFY RHFIKNOFX  XSHFTXNOP |
PLINK | XDOL/YDOHX' YDiL XDIHK  YD2Ly D2HX XD3LX 30H) |
FRAME# \ /
AD | Xaddress X XDO XDl XD2 X XDS x |
IRDY# \ / \ /
TRDY# \ /
c2pwr.drw
Figure 32. CPU to PCI Write Cycle
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HCLKIN

PCLKIN
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/
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Figure 33. CPU to PCI Memory Read Cycle
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p2dwrl.drw
Figure 34. PCIl Bus Master to DRAM Write Cycle
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Figure 35. PCl Bus Master Read from DRAM
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o

CASH[7:0]

Figure 36. CAS Before RAS DRAM Refresh Cycle
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ersnoeb gl L
casmont L L g R

<— Enter Self-Refresh (Note 1) ——>&<—— Exit Self-Refresh ——>I«&—— Burst Refresh (CBR) 4%91

SLFRFSHC.drw

Figure 37. DRAM Self-Refresh

PRELIMINARY

41



Intel 430MX PClset Timing Specification

intel

HCLK 1T 1T 1L

ADS# - : [ [

CyC|e Def - . X HALT or Stop Grant Gycle

BRDY#: ||

CADS# .

' SRAM De—§electeg

CCS#:

CADV# !

42

Figure 38. Deselect on STOPGRANT or HALT
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2.0 82371MX PCI I/O IDE Xcelerator (MPIIX) SPECIFICATIONS

2.1 Absolute Maximum Ratings

Case Temperature UNAEE BIaS..........ouiiuiuiirieeiiiiiiie e st e e e s st ee e e e s st ae e e e s snbe e eeesanntneeeeeeeanns 0°C to +85°C
StOrage TEMPEIATUIE ....oeiiiiiiitiiit ettt e e e e e e et e et e e e s e e e e e e e st e e e e e e s snnnreeeeens -55°C to +150°C
Supply Voltage with respect to ground.. -0.3VtoVpp+0.3V
Supply Voltage with reSPect t0 Vgg.....ivvviiiiiiiiiiiiiiiiiiici e -0.3Vto+6.5V

Maximum POWET DISSIPALION .......uiiiiiiieeitiie ettt ettt e et e et e e sabe e e eabb e e e aasea e enbeeesanneeeabeeesnnnes 1.0W

WARNING: Stressing the device beyond the “Absolute Maximum Ratings” may cause permanent damage.
These are stress ratings only. Operation beyond the “Operating Conditions” is not recommended and extended
exposure beyond the “Operating Conditions” may affect device reliability.

2.2 Thermal Characteristics

The 82371MX MPIIX is designed for operation at case temperatures between 0°C and 85°C. The thermal
resistances of the 82371MX MPIIX TQFP package are given in Table 16.

Table 16. 82371MX MPIIX Package Thermal Resistance

Parameter Air Flow 0.0 Meters/Second
GJA 35°C/W
GJC 6°C/W
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2.3 Electrical Characteristics

2.3.1 DC Characteristics

Table 17. MPIIX DC Characteristics (Sheet 1 of 2)
Functional Operating Range (Vpp =5V 5%, Vpp3 = 3.3V 5%, Tcasg = 0°C to +85°C)

Symbol Parameter Min Max Unit Notes
VIL1 Input Low Voltage -0.3 0.8 \%
VIH1 Input High Voltage 2.0 Vpop/Vppz + 0.3 \
VIL2 Input Low Voltage 0.0 0.2 Vppr V | Note 1
VIH2 Input High Voltage 0.8 Vppr Vppr + 0.3 V  |Note 1
VT1. Schmitt Trigger Threshold 0.7 1.35 V | Note 2, Vpp=5.0V
Voltage, Falling Edge
V114 Schmitt Trigger Threshold 14 2.2 V | Note 2, Vpp=5.0V
Voltage, Rising Edge
Vh1 Hysteresis Voltage 0.3 1.2 V | Note 2, Vpp=5.0V
VoL Output Low Voltage 0.5 V | Notes 3,4,5,6
VoH1 Output High Voltage Vpp/Vpps - 0.5 V | Notes 3,4,5,6
loL1 Output Low Current 4 mA | Note 3
lonH1 Output High Current -2 mA | Note 3
loLo Output Low Current 8 mA | Note 4
lon2 Output High Current -2 mA | Note 4
NOTES:
1. V|2 and V |y, apply to the following signals: PWROK, RTCCLK, RSMRST#, BATLOW#, SRBTN#, COMRI#, EXTSMI#,

2.
3.

44

IRQ8#. The voltage reference is to the Vppgr “resume well” pin voltage.
V11., V114 @and Vi apply to the following signals: IRQx, ZEROWS#, PWROK, EXTSMI#, MIRQ#.
loL1: lon1 apply to the following signals (Vg 1, pertains to the I 1, condition and Vg, pertains to the Igp; condition):

PHOLD#, DIOW#, DIOR#, SPKR, IGNNE#, INTR, SMI#, STPCLK#, CPURST,INIT, NMI,TC, DACK2#, SDIR, BIOSCS#,
KBCCS#, HLTA20, GNTA#, GNTB#, SMOUT[5:0], HCLKO, RTCCLKO, PCICLKO.

loL2: lon2 apply to the following signals (Vg 1, pertains to the Ig 5, condition and Vg, pertains to the Igp, condition):
SYSCLK, SD[7:0], IOR#, IOW#, RSTDRYV, SA[17:0], MEMR#, MEMW#.

loLa: lonz apply to the following signals (Vg 1, pertains to the Ig 3, condition and Vg, pertains to the Igpz condition):
ADI[31:0], C/BE[3:0]#, PCIRST#.

loLa: lona apply to the following signals (Vg 1, pertains to the Ig 4, condition and Vg, pertains to the Igp, condition):
FRAME#, TRDY#, IRDY#, STOP#, DEVSEL#, PAR.

These signals have weak internal pull-up resistors. IORDY, SD[7:0], ZEROWS#, IOCHRDY, EXTSMI#, IRQx, SYSACT#,
CLKRUN#, MIRQ#, PIRQA#, PIRQB#, FERR#, COMRI#, PHLDA#, REQA#, REQB#, SYSCLK, DREQ2, MDRQ[2:0] (sig-
nals driven to inactive levels).

This value was determined using worst case instruction mix and at Vpp = Vppuax- See Application Note AP-734, Intel
82430MX PClset Power Measurement Analysis (order number 272923-001) for complete power consumption data.
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Table 17. MPIIX DC Characteristics (Sheet 2 of 2)
Functional Operating Range (Vpp = 5V #5%, Vpp3 = 3.3V +5%, Tcage = 0°C to +85°C)

Symbol Parameter Min Max Unit Notes
loLs Output Low Current 6 mA | Note 5
lons Output High Current -2 mA | Note 5
loLa Output Low Current 3 mA | Note 6
lona Output High Current -2 mA | Note 6
L Input Leakage Current +1 A [ All, except I, and I3
ILi2 Input Leakage Current +300 MA | Note 7
Ibp Vpp Supply Current 116 mA | Note 8, 5V Core
21 Note 8, 5V Periphery
12 Note 8, 3 V Periphery
11 Note 8, 5 V/3 V Resume
Well
Cin Input Capacitance 12 pF |Fc=1MHz
Cout | Output Capacitance 12 pF |Fc=1MHz
Cio 1/0 Capacitance 12 pF |Fc=1MHz
NOTES:
1. V|2 and V |y, apply to the following signals: PWROK, RTCCLK, RSMRST#, BATLOW#, SRBTN#, COMRI#, EXTSMI#,

2.
3.

IRQ8#. The voltage reference is to the Vppgr “resume well” pin voltage.

V11., V114 @and Vi apply to the following signals: IRQx, ZEROWS#, PWROK, EXTSMI#, MIRQ#.

loL1: lon1 apply to the following signals (Vg 1, pertains to the 1o 1, condition and Vg, pertains to the Iy, condition):
PHOLD#, DIOW#, DIOR#, SPKR, IGNNE#, INTR, SMI#, STPCLK#, CPURST,INIT, NMI, TC, DACK2#, SDIR, BIOSCS#,
KBCCS#, HLTA20, GNTA#, GNTB#, SMOUT[5:0], HCLKO, RTCCLKO, PCICLKO.

loL2, lon2 apply to the following signals (Vg 1, pertains to the lg 5, condition and Vg, pertains to the Ig, condition):
SYSCLK, SD[7:0], IOR#, IOW#, RSTDRYV, SA[17:0], MEMR#, MEMW#.

loLa: lonz apply to the following signals (Vg 1, pertains to the 1o 3, condition and Vg, pertains to the I3 condition):
ADI[31:0], C/BE[3:0]#, PCIRST#.

loLa: lona apply to the following signals (Vg 1, pertains to the 1o 4, condition and Vg, pertains to the I condition):
FRAME#, TRDY#, IRDY#, STOP#, DEVSEL#, PAR.

These signals have weak internal pull-up resistors. IORDY, SD[7:0], ZEROWS#, IOCHRDY, EXTSMI#, IRQx, SYSACT#,
CLKRUN#, MIRQ#, PIRQA#, PIRQB#, FERR#, COMRI#, PHLDA#, REQA#, REQB#, SYSCLK, DREQ2, MDRQI2:0] (sig-
nals driven to inactive levels).

This value was determined using worst case instruction mix and at Vpp = Vppuax- See Application Note AP-734, Intel
82430MX PClset Power Measurement Analysis (order number 272923-001) for complete power consumption data.
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2.3.2 AC Characteristics

Table 18. MPIIX Clock/Reset Timings (Sheet 1 of 2)
Functional Operating Range (Vpp = 5V 5%, Vpp3 = 3.3V 5%, Tcasg = 0°C to +85°C)

Symbol Parameter Min Max pnits ‘ Notes Fig.
PCI Clock Timings (PCICLK)
tla Period 30 ns 40
tlb High Time 12.0 ns 40
tlc Low Time 12.0 ns 40
tld Rise Time 3.0 ns 40
tle Fall Time 3.0 ns 40
EIO Clock Timings (SYSCLK)
t1f Period 120 ns 40
tlg High Time 56 ns 40
tlh Low time 56 ns 40
tli Rise Time 4 ns 40
t1j Fall time 4 ns 40
Oscillator Clock Timings (OSC)
tlk OSC Period 67 ns 40
tal High Time 20 ns 40
tim Low time 20 ns 40
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Table 18. MPIIX Clock/Reset Timings (Sheet 2 of 2)
Functional Operating Range (Vpp = 5V #5%, Vpp3 = 3.3V +5%, Tcase = 0°C to +85°C)

Intel 430MX PClset Timing Specification

Symbol ‘ Parameter Min Max ’Jnits ‘ Notes Fig.
HCLK, HCLKO and PCICLKO Timings
tin HCLKO to PCICLKO Skew 0 4 ns at15Vv 63
tlo HCLK Period 15 ns atl5Vv 40
tlp HCLK High Time 4 ns 40
tlq HCLK Low Time ns 40
tar HCLK Rise Time 15 ns 40
tls HCLK Fall Time 15 ns 40
tit HCLKO Period 15 ns 40
tlu HCLKO High Time 5.5 ns 40
tlv HCLKO Low Time 55 ns 40
tdlw HCLKO Rise Time 1.2 ns 40
tix HCLKO Fall Time 1.2 ns 40
Reset Timings
t2a CPURST, PCIRST#, RSTDRYV Driven Inactive 2 PCI- 41
After PWROK is Driven Active High. CLK
t2b CPURST, PCIRST#, RSTDRV Active Pulse 1 ms 42
Width. Initiated via the RC Register.
t2c CPURST Valid Delay from PCICLK Rising 3 25 ns 57
t2d INIT Pulse Width 15 PCI- 60
CLKs
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Table 19. MPIIX System Power Management Timings
Functional Operating Range (Vpp = 5V 5%, Vpp3 = 3.3V £5%, Tcase = 0°C to +85°C)

intel

Symbol Parameter Min Max ‘ Units hotes Fig.
SMI#
t3a Valid Delay from PCICLK 30 ns 44
t3b Active Pulse Width 3 PCI- 43
CLKI
t3c Inactive Pulse Width 4 PCI- 43
CLKI
EXTSMI#
t3d Active Pulse Width 2 PCICLK 43
t3e Inactive Pulse Width 4 PCICLK 43
STPCLK#
t3h Valid Delay from PCICLK 2 30 ns 44
t3i STPCLK# Inactive Pulse Width PCLKIN 43
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Table 20. EIO Bus Timings (Sheet 1 of 5)
Functional Operating Range (Vpp = 5V 5%, Vpp3 = 3.3V £5%, Tcase = 0°C to +85°C)

Symbol | Parameter | Min | Max | Units | Type | Notes | Fig.
Memory and I/O Timings
SA[17:0]
téc SA[17:0] Setup to MEMx#, |Ox# 100 ns M,l/O 45,46
Active
tée SA[17:0] Valid Hold from MEMXx#, 46 ns M,1/O0 45,46
10x# Inactive
MEMR#, MEMW#, IOR# and IOW#
t7d MEMXx# or |Ox# Active Pulse 520 ns M,1/0 45,46
Width (std)
t7e MEMXx# or |Ox# Active Pulse 160 ns M,1/0 1 45,46
Width (nws)
t7g MEMx# Inactive Pulse Width 163 ns M 45
t7h 10x# Inactive Pulse Width 163 ns 110 46
Read Data
t9a Read Data Driven from MEMR#, 0 ns M,I/O0 45,46
IOR# Active
t9b Read Data Valid Setup to MEMR#, 24 ns M,1/O0 45,46
IOR# Inactive
t9c Read Data Valid Hold from 0 ns M,I/O0 45,46
MEMR#, IOR# Inactive
tod Read Data Three-stated from 41 ns M,1/0 45,46
MEMR# and IOR# Inactive
Write Data
tl0a | Write Data Valid Setup to MEMW# -40 ns M,l/O 45,46
Active -40 ns M,1/O0
Write Data Valid Setup to IOW#
Active
t10b | Write Data Valid Hold from 45 ns M,I/O0 45,46
MEMW#, IOW# Inactive
t10c | Write Data Three-Stated from 105 ns M,1/0 45,46
MEMW#, IOW# Inactive
t10d | Write Data Driven Valid after Read 41 ns M,I/O0 45,46
MEMR#, IOR# Inactive
NOTES:

1. No-wait-state (ZEROWS#) asserted.
2. This applies to the last cycle of a demand mode DMA transfer.
3. Output from MPIIX.
4

. Type F transfers are selected via the MBDMAX Register.

PRELIMINARY
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Table 20. EIO Bus Timings (Sheet 2 of 5)
Functional Operating Range (Vpp = 5V +5%, Vpp3 = 3.3V 5%, Tcasg = 0°C to +85°C)

Symbol Parameter | Min | Max | Units | Type | Notes | Fig.
ZEROWS#
t13b | ZEROWSH# Driven Active from 80 ns M,I/O0 45,46
MEMx#, |Ox# Active
t13f | ZEROWS# Driven Active from 200 ns M,I/O0 46
SA[17:0]
IOCHRDY
t15b |[IOCHRDY Driven Valid from 366 ns M,1/O0 45,46
MEMx#, |Ox# Active
t15e |IOCHRDY Inactive Pulse Width 120 ns | 15.6 ps M,I/O0 45,46
Interrupt and NMI Timings
NMI Timing
t23a | SERR# Active to NMI Driven 200 ns 47
Active

Interrupt Timing

t24a | IRQX, MIRQX Inactive Pulse Width| 100 | | ns 48

DMA Compatible Timings

DREQ2, MDRQ
t30a |DREQ2, MDRQx Active Hold from 558 ns 2 50
IOR# Active
t30b | DREQ2, MDRQX, Active Hold 315 ns 2 49

from IOW# Active

DACK2#, MDAKx#

t3la | DACK2#, MDAKx# Active to IOR# 73 ns 50
Active
t31b | DACK2#, MDAKX# Active to 312 ns 49
IOW# Active
t31c | DACK2#, MDAKx# Active Hold 70 ns 50
from IOR# Inactive
t31d | DACK2#, MDAKXx# Active Hold 155 ns 49
from IOW# Inactive
SA[17:0]
t33c | SA[17:0] Valid Setup to 10x# 102 ns 49,50
Active
t33d | SA[17:0] Valid Hold from 10x # 53 ns 49, 50
Inactive
t33e | SA[15:8] Float from MDAKx# 40 ns 50
Active
NOTES:

1. No-wait-state (ZEROWS#) asserted.

2. This applies to the last cycle of a demand mode DMA transfer.
3. Output from MPIIX.

4. Type F transfers are selected via the MBDMAX Register.
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Table 20. EIO Bus Timings (Sheet 3 of 5)
Functional Operating Range (V pp =5V 5%, Vpp3z = 3.3V +5%, Tcasg = 0°C to +85°C)

Symbol Parameter | Min | Max | Units | Type | Notes | Fig.
IOR#, IOW#
t34a | IOW# Active Pulse Width 465 ns 49
t34c | IOR# Active Pulse Width 766 ns 50
t34d | IOW# Inactive Pulse Width 465 ns 49
(continuous)
t34e | IOR# Inactive Pulse Width 160 ns 50
(continuous)
Read Data
t36a | Read Data Valid from IOR# Active 237 ns 50
t36b | Read Data Valid Hold from IOR# 0 ns 50
Inactive
t36¢c | Read Data Float from IOR# 61 ns 50
Inactive
Write Data
t37a | Write Data Valid Setup to IOW# 225 ns 49
Inactive
t37b | Write Data Valid Hold from IOW# 36 ns 49
Inactive
TC
t39a | TC Active Setup to IOx# Inactive 511 ns 3 49,50
t39b | TC Active Hold from I10x# Inactive 71 ns 3 49,50
t39h | TC Pulse Width 700 ns 49,50
DMA Type “F” Timings
DREQ2, MDRQx
t55a | DREQ2, MDRQx Active Hold from 82 ns 2,4 51
IOR# Active
t55b | DREQ2, MDRQx Active Hold from 82 ns 2,4 51
IOW# Active
SA[17:0]
t55¢ | SA[17:0] Valid Setup to 1Ox# 102 ns 51
Active
t55d | SA[17:0] Valid hold from |Ox# 53 ns 51
inactive
NOTES:

1. No-wait-state (ZEROWSH#) asserted.
2. This applies to the last cycle of a demand mode DMA transfer.
3. Output from MPIIX.

4. Type F transfers are selected via the MBDMAX Register.
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Table 20. EIO Bus Timings (Sheet 4 of 5)
Functional Operating Range (Vpp = 5V +5%, Vpp3 = 3.3V 5%, Tcasg = 0°C to +85°C)

intel

Symbol Parameter | Min | Max | Units | Type |Notes | Fig.
DACK2#, MDAKx#
t56a | DACK2#, MDAKx# Active to IOR# 77 ns 4 51
Active
t56b | DACK2#, MDAKx# Active to 77 ns 4 51
IOW# Active
t56¢c | DACK2#, MDAKx# Active Hold 30 ns 4 51
from IOR# Inactive
t56d | DACK2#, MDAKXx# Active Hold 30 ns 4 51
from IOW# Inactive
IOR# and IOW#
t58a | IOR# Active Pulse Width 110 ns 51
t58b | IOW# Active Pulse Width 110 ns 51
t58c | IOR# Inactive Pulse Width 115 ns 51
(Continuous)
t58d | IOW# Inactive Pulse Width 115 ns 51
(Continuous)
Read Data
t59a |Read Data Valid from IOR# Active 96 ns 51
t59b | Read Data Valid Hold from IOR# 2 ns 51
Inactive
t59¢ | Read Data Float from IOR# 61 ns 51
Inactive
Write Data
t60a | Write Data Valid Setup to IOW# 73 ns 51
Inactive
t60b | Write Data Valid Hold from IOW# 31 ns 51
Inactive
TC
téla |TC Active Setup to IOR# Inactive 40 ns 51
t6lb | TC Active Setup to IOW# Inactive 40 ns 51
télc | TC Active Hold from IOx# Inactive 0 ns 51
NOTES:

1. No-wait-state (ZEROWS#) asserted.
2. This applies to the last cycle of a demand mode DMA transfer.
3. Output from MPIIX.
4

. Type F transfers are selected via the MBDMAX Register.

52

PRELIMINARY




intel

Intel 430MX PClset Timing Specification

Table 20. EIO Bus Timings (Sheet 5 of 5)
Functional Operating Range (Vpp = 5V +5%, Vpp3 = 3.3V 5%, Tcasg = 0°C to +85°C)

Symbol Parameter | Min | Max | Units | Type | Notes | Fig.
Chip Select Timings
BIOSCS#, KBCCS#, RTCCS#, and PCS#
t68a | XCS# Driven Active from SA[17:0] 35 ns 52
Valid
t68b | XCS# Driven Inactive from 35 ns 52
SA[17:0] Invalid
Miscellaneous Timings
Mouse Timing Support
t7la |IRQ12/M and IRQ1 Minimum 180 ns 53
Active Pulse Width (for Mouse
Function and Keyboard)
Coprocessor Error Support
t73a | IGNNE# Active from IOW# Active 220 ns 53
from Port FOH Access
t73b | IGNNE# Inactive from FERR# 230 ns 53
Inactive
Real Time Clock Timing (RTCALE)
t75a | RTCALE Pulse Width 200 300 ns 54
t75b | RTCALE Active from IOW# Active 85 ns 54
Speaker Timing
t76a | SPKR Valid Delay from OSC 200 ns 55
Rising
COMRI# and SRBTN#
t76b | COMRI# Pulse Width RTCCLK 60
t76c | SRBTN# Pulse Width RTCCLK 60
NOTES:

1. No-wait-state (ZEROWSH#) asserted.
2. This applies to the last cycle of a demand mode DMA transfer.
3. Output from MPIIX.
4

. Type F transfers are selected via the MBDMAX Register.
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Table 21. MPIIX PCI Interface Timing
Functional Operating Range (Vpp = 5V 5%, Vpp3 = 3.3V £5%, Tcase = 0°C to +85°C)

In

el

®

Symbol Parameter Min Max Units Notes Fig.
t77 AD[31:0] Valid Delay 2 11 ns Min: O pF 57
Max: 50
pF
t78 ADI[31:0] Setup Time 7 ns 58
t79 AD[31:0] Hold Time ns 58
t80 C/BE[3:0]#, FRAME#, TRDY#, IRDY#, 11 ns Min: O pF 57
STOP#, PAR, SERR#, IDSEL, DEVSEL#, Max: 50
CLKRUN# Valid Delay from PCICLK Rising pF
t81 C/BE[3:0]#, FRAME#, TRDY#, IRDY#, 2 ns 61
STOP#, PAR, SERR#, IDSEL, DEVSEL#,
CLKRUN# Output Enable Delay from
PCICLK Rising
t82 C/BE[3:0]#, FRAME#, TRDY#, IRDY#, 2 28 ns 59
STOP#, PAR, SERR#, IDSEL, DEVSEL#,
CLKRUN# Float Delay from PCICLK Rising
t83 C/BE[3:0]#, FRAME#, TRDY#, IRDY#, 7 ns 58
STOP#, PAR, SERR#, IDSEL, DEVSEL#,
CLKRUN# Setup Time to PCICLK Rising
t84 C/BE[3:0]#, FRAME#, TRDY#, IRDY#, 0 ns 58
STOP#, PAR, SERR#, IDSEL, DEVSEL#,
CLKRUN# Hold Time from PCICLK Rising
t85 PHLD# Valid Delay from PCICLK Rising 2 12 ns 1 57
t86 PHLDA# Setup Time to PCICLK Rising 10 ns 58
t87 PHLDA# Hold Time from PCICLK Rising 0 ns 58
t91 PIRQ[A,BJ# Setup Time to PCICLK Rising 2,3 58
192 PIRQ[A,BJ# Hold Time From PCICLK Rising 2,3 58
t96 RST# Low Pulse Width 1 ms 60
t97 GNT[A:B] # Valid Delay from PCICLK Rising 2 12 ns 57
198 REQIA:B]# Setup Time to PCICLK Rising 12 ns 58
t99 REQIA:B]# Hold Time from PCICLK Rising 0 ns Min: 0 pF 58
Max: 50
pF
NOTES:
1. O pF testload.
2. This signal is internally synchronized.
3. Timings not available.
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Table 22. MPIIX PCI Bus IDE Timing
Functional Operating Range (Vpp =5V 5%, Vpp3 = 3.3V 5%, Tcagg = 0°C to +85°C)

Symbol Parameter Min Max Units Notes Fig.
1102 DDJ[15:0] Valid Delay from PCICLK 2 20 ns 62
1103 DDJ[15:0] Setup to DIOR# 6 ns 62
t104 DD[15:0] Hold from DIOR# 5 ns 62
t105 DA[2:0] Valid Delay from PCICLK 2 20 ns 62
1108 SDIR# Valid Delay from PCICLK Rising 2 20 ns 62
t109 DOE# Valid Delay from PCICLK Rising 2 20 ns 62
1110 DIOx# Valid Delay from PCICLK Rising 2 10 ns 62
t111 DCS1#, DCS3#Valid Delay from PCICLK 2 20 ns 62

Rising
1113 IORDY Setup to PCICLK Rising 7 ns 3 62
t114 IORDY Hold From PCICLK Rising 7 ns 3 62
1119 DIOx# Active Pulse Width PCICLK 1 62
t120 DIOx# Inactive Pulse Width PCICLK 2 62
t121 IORDY Sample Point From DIOx# Assertion PCICLK 1 62

NOTES:

1. This parameter is programmable from 2-5 PCI clocks. Refer to the ISP field in the IDE Timing Register
2. This parameter is programmable from 1-4 PCI clocks. Refer to the RCT field in the IDE Timing Register.
3. IORDY is internally synchronized. This timing is to guarantee recognition on the next clock.
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Table 23. MPIIX AC Test Loads

Capacitive Load Signals
120pf TC, SD[7:0], SA[17:0], MEMR#, MEMW#, IOR#, IOW#, IOCHRDY, ZEROWS#,
RSTDRYV, SYSCLK
50pf DACK2#, SPKR, INTR, NMI, BIOSCS#, KBCCS#, RTCCS#, RTCALE, IGNNE#,
DOE#, SDIR#, MDAK][2:0]#, DIOR#, DIOW#, PCS#, SMOUTX, ALTA20
20pf HCLKO, RTCCLKO, CPURST, INIT, SMI#, FERR#, STPCLK#, PCICLKO

Output o—-L
ct

L

TCLincIudes all parasitic capacitance.

A5043-01

Figure 39. Test Load
2.4 MPIIX Timing Diagrams

2.4.1 Clock, Reset, EIO Bus, and Host Timing Diagrams

Period
|<—High Time—>|
PCICLK, /‘ 2.0V
SYSCLK,
0SC —8v Fall . | Rise
l«— Low Time —>|

A5044-01

Figure 40. Clock Timing

56 PRELIMINARY




intel

Intel 430MX PClset Timing Specification

PCICLK \ —\—/—\—/—\_

PWROK /

CPURST,

t2a !

PCIRSTH#,

X

RSTDRV

A5045-01

Figure 41. Reset Inactive After PWROK

CPURST, PCIRST#,

t2b

RSTDRV

(write to RC register)

A5046-01

Figure 42. Reset Active Pulse Width

t3i

rcck f S\
t3b t3c
SMI#
t3d t3e
EXTSMI# _

rack W S S

STPCLK# /

A5047-01

Figure 43. SMI#, EXTSMI#, and STPCLK# Timing
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PCICLK

t3a,t3h

SMI#, STPCLK# X

A5048-01

Figure 44. PCICLK to Output Valid Delay

SA17:0

MEMRY#,
MEMW#

ZEROWSH#

IOCHRDY

SD7:0/R

SD7:0/W

t6c t7d, t7e t6e
[ t13f —> t7g
t13b

l«— t15b —>}<«— t15e —>]
! t9a t9b t9c, t9e

<_)l t10d

tl0a t10b, t10c
A5049-01
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Figure 45. 8-Bit EIO BIOS Timing
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SA17:.0
t6a
téc t7d, t7e ———>|
IOR#, IOW#
«—t13f t7h
ZEROWS# /
t13b
l«<— t15b —>}<«— t15e —>
IOCHRDY
! t9a t9b t9c, t9d
SD7:0/R
0l t10d
t10a t10b, t10c
SD7:0/W
A5050-01

Figure 46. 8-Bit EIO I/O Slave Timing

SERR#, IOCHK#

t23a

NMI

A5051-01

Figure 47. NMI Timing

IRQx
t24a

A5052-01

Figure 48. Interrupt Timing

I PRELIMINARY 59



Intel 430MX PClset Timing Specification

DREQ2, MDRQx

DACK2#
MDAKX#

8-bit DMA SA15:0
16-bit DMA SA7:0

IOW#

16-bit DMA SA/S
15:8

SD7:0

TC

t31b—><—t30b~}

JB?

\ )
l<—t33c t34a %e t33d
t37b t37a
Address X Data
t37b t37a

t39a |t39b
I

[<— t39h —>|

A5068-01
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Figure 49. DMA Read Compatible Timing (I/O Write)
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DREQ2, MDRQx J

t3la t30a 131c
DACK2#
MDAK x#
8-bit DMA SA15:0
16-bit DMA SA7:0 \ /
> (< t33C t34e —>{ |<—t33d
. t34c
IOR#
t36b,
16-bit DMA SA/S > |=1t33e le— t36a —> l<—>{ t36C
! 15:8 —( DMA device drives Data X
T
|<—t36a—> |<—> ggg'
SD7:0 X X
t39a_[t39b
T
TC
le«— t39h —>
A5069-01
Figure 50. DMA Write Compatible Timing (I/O Read)
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DREQ2 —/ \
MDRQx
| < t55b —| {<t55d>
8-bit DMA SA15:0 )
16-bit DMA SA7:0 |<t55c>]
DACK2# |«— t56b —> R
MDAKXx#
le—1t58b—>
IOW#
|t t580->1
SD7:0 X X X X
| | t60a t60b | |
16-bit DMA
SA/SD15:8 - X X Y X
|<— t56a —>}<—t55a [<— t58a—>
IOR#
t55¢ t58¢ t56¢
SD7:0 X X
t59b,
L6.bit DMA t59a Bac i t61b
-DI
\
SA/SD15:8 / X X
t61a |t61c
TC

A5065-01
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Figure 51. DMA Type F Timing
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SA17:0

l<t68a l<t68b
BIOSCS#, KBCS#,
RTCCS#

MEMR#, MEMW#, —\ /
IOR#, IOW#

SD7:0/R X X

SD7:0/W X X

A5066-01

Figure 52. MPIIX Access to EIO Peripherals Timing

FERR#

IRQ13

IOW# /
(Write to FOh)

<732 <t73b
IGNNE# }\ "

IRQ12/M,
IRQ1

t7la

A5067-01

Figure 53. Coprocessor Error and Mouse Support Timing
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IOW#

—

t75b — t75a |

RTCALE } 4

A5058-01
Figure 54. Real Time Clock Timing (RTCALE Generation)
osC
t76a —>
SPKR
A5057-01
Figure 55. Speaker Timing
2.4.2 PCITiming Diagrams
Input VT
|<— Propagation Delay—»l
Output X VT
A5059-01
Figure 56. Propagation Delay
Clock 1.5V
Valid Dela;
Output K VT
A5060-01
Figure 57. Valid Delay From Rising Clock Edge
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Clock 1.5V y
SetupTime

Hold Time

Input  VT-¢-

- VT

A5061-01

Figure 58. Setup and Hold Times

Input VT

Float Time

Output

A5062-01

Figure 59. Float Delay

Pulse Width

A5054-01

Figure 60. Pulse Width

Clock 1.5v

Output Enable DelayI

I
Output

—
) -

A5053-01

PRELIMINARY

Figure 61. Output Enable Delay
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2.4.3 IDE Timing Diagrams
reen NSNS\
1 1 : L e 1119 1120 1
‘ ‘ L t10fes] P ol
DiOx# ‘ . —\ | T\
: : ' ©t102 ‘ 1102 <—> :
DD15:0 ‘ ‘ ' ‘ ‘ ‘ - ‘ ‘
Write X WnteI Data X
‘ ‘ . ‘ ‘ | t103 | t104. ‘
DD150 | | ' | | | ; > |
Read X Read Data X
| | t109 |<_,' | | | | |
DOE# | | D\ | | | |
108> e | l l l 1 1
SDIR#
1 1 : | — 1121 — 1 1
' | ! ‘ ' 1113 j<—><—>{ 1114 '
IORDY X / ‘ ‘
' t105, T111 ' ' i Sample Point ‘ uoé, T111
DA2:0, ‘ ; - ‘ ‘ ‘ ‘ P> ‘
DCS#, DCS3# X X
A5055-01
Figure 62. IDE PIO Mode
HCLKO / tln (max)
tln (min)
PCLKO / /{
A5056-01
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Figure 63. HCLKO to PCLKO Relationship
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