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82310 
Micro Channel COMPATIBLE 

PERIPHERAL CHIP SET 
Highly Integrated VLSI Components to • Flexible Memory Architecture Support 
Implement Micro Channel™ Compatible - Up to 4 Banks of Interleaved Page 
Motherboard Memory 

Single Architectural Solution for 8()386 - 256K, 1 M, 4M DRAM Support 

16 MHz, 20 MHz and 25 MHz systems, • Multiple Floppy Disk Controller 
and 80386SX 16 MHz Systems Interface to Support 3%" and 5%" 

Full Compatibility with IBM Micro Disk Drives 

Channel Architecture • Keyboard and BIOS Support from 3rd 

Zero-Walt State Performance Party 

Cache Interface (82385) for Highest • Numeric Coprocessor(s) Interface 

Performance Compatible .System (80387,80387SX) 

Implementation with 80386 • Surface Mount Packaging for Small 

Supports up to 1.6 MB of Memory on Footprint Design (0.025" Pitch) 

Motherboard • Low Power C.HMOS Technology 
- Extended Memory for OS/2 Support • Available in 100" 132-Pln Plastic Quad 
1000/0 IBM Compatible VGA Graphics Flat Pack Packages. 

(See Packaging Spec. (; 231369). 

Intel's peripheral chip family is designed to support the new generation of Micro Channel compatible systems. 
Intel's Micro Channel compatible peripheral solution consists of highly integrated VLSI components designed 
to support 80386 systems up to 25 MHz, as well as 16 MHz 80386SX systems. 

The Intel solution is based on the high performance IBM Model 80 register model but it is highly integrated to 
provide full compatibility across a/l models. The specifications for 82310 VLSI components conform to archi­
tectural specifications defined for the Micro Channel Bus Architecture. The VLSI components are implemented 
in 1.5 micron CHMOS technology and packaged in space saving surface mount JEOEC flat pack packages. 
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82311 CHIP SET SYSTEM CLOCK 
REQUIREMENTS 

• Introduction 
• Clock Definitions 
• Clock Requirements 

INTRODUCTION 
This section describes the basic clocking scheme of 
the host CPU (80386 or 80386SX), LIO (82304), 
DMA (82307), BC (82308) and ABC (82309). Al­
though each component spec individually describes 
its own clock requirements, this section describes 

BASIC FOUR-PHASE CLOCKING REQUIREMENT 

Dt.fA BUS STATE 

SCLK 

(82307 Dt.fA)CLi<1 

(82307 Dt.fA)CLK3 

(82307 Dt.fA)CLK2 

the synchronous relationship that exists ,.between 
them. (Note that several other clocks exist in a Micro 
Channel system. However, this .section describes 
only those clocks that are synchronously related to 
the CPU clOCk.) 

The cloeking sgheme essentially divides the DMA 
bus state into four phases as depicted in the figure. 
Note that there. is a direct 2-lo-1 mapping of 80386 
state to DMA state. The DMA (82307) comprehends 
phases by inputting distinct, active low, non-overlap­
ping clock phases. The Address Bus Controller, Bus 
Controller and LIO device leam the system phase by 
synchronously sampling the falling edge . of 
RESET, as described in the component specifica­
tions. 

Dt.fA BUS STATE 
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Micro Channel Interface Logic Notes 

80388 SYSTEM 

1. The F08 gates in the SO #, S 1 # path are required 
at 20 MHz and at 25 MHz. They should not be 
used at 16 MHz. 

2. In an 82385 system, the A20 gate logic is on the 
80386 local bus, and is thus not required on the 
82385 local bus as shown in the diagram. 

3. The F08 gates in the SO#, S1 # path and the F08 
in the A20 path should all be from the same TTL 
package. 

4. It is important that SO#, S1 #, BHE#, and 
MMCCMD# go through the same F241 package, 
and that CMD#, ADL#, AO, and A1 go through 
the same package. 

80386SX SYSTEM 

1. The F08 gates in the SO#, S1# path and in the 
A20 path should all be from the same package. 

PLASTIC PACKAGING INFORMATION 

(See Packaging Spec. Order # 231369) 

Introduction 

The individual components of Intel's Micro Channel 
Compatible Peripheral Chip Sets come in JEDEC 
standard Gull W.ing packages (25 MIL pitch), with 
"bumpers" on the comers for ease of handling. 
Please refer to the accompanying table for the pack­
age associated with each device, and to the individ­
ual component specifications for pinouts. (Note that 
the individual pinouts are numbered consistently 
with the numbering scheme depicted in the accom­
panying figures.) 

MICRO CHANNEL COMPATIBLE PERIPHERAL 
FAMILY COMPONENT PACKAGES 

Component Package 

82303 100 Pin PQFP 

82304 132 Pin PQFP 

82306 100 Pin PQFP 

82307 132 PinPQFP 

82308 100 Pin PQFP 

82309 100 Pin PQFP 

82706 132 Pin PQFP 

82077 68-Pin PLCC, 
See Component Data Sheet 

PLASTIC QUAD FLAT PACK (PQFP) 
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4-505 









inter 
82303 

LOCAL 1/0 SUPPORT CHIP 

• High Integration-The 82304, 82303 and • Supports System Board Setup 
82077 Floppy Disk Controller Replace • Integrated Peripheral Bus Address 
50 IC's In IBM Design Latches 

• Integrated Parallel Port • Low Power CHMOS Technology 

• Integrated Card Setup Port (96H) • 100·Pln Plastic Quad FlatPackage 

The 82303 Local Channel Support Chip, along with its companion chip (the 82304) and the 82077 Floppy Disk 
Controller, significantly reduce system cost, design effort, and form factor constraints by replacing 50 IC 
devices in an equivalent IBM system. 

The 82303 integrates most all logic required to implement a parallel port. This port operates either as a 
standard parallel port or as a Microchannel architecture compatible "extended mode" (bi-directional) .port. The 
82303 also integrates the Card Setup Port (96H) and several peripheral bus address latches, and provides 
signals in support of system setup functions . 

A(0:2,10:23) 
XA(0:2,10:23) 

XD(0:7) 
MIO# 

LMIO# 
VGAMS# 

LVGAMS# 
IOR# 
IOW# 
ADL# 

PO 
ABCPD 

Pl03RD# 
Pl03WR# 
Pl01RD# 

. ----------------------------. I I 
I 
I 

BUS 
INTERFACE 

MOTHERBOARD 
SETUP 

SUPPORT 

CARD 
SETUP 
PORT 

PARALLEL 
PORT 

PWRUP# --+: 
I I .. --------------------------_. 
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CDSU#(1 :8) 
CDEN# 
PORTRST 
M60STR# 
CDSUWR 
CDSURD# 
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82303 Local Channel Support Chip Pin Definitions (Continued) 

Signal Pin 1/0 Description Name Number 
LVGAMS# 65 0 Latched VGA memory buffer decode. The 

VGAMS# /1,. VGAMS# pin combination may be 
used as a general purpose latch if LVGAMS# is 
not required. 

IOR#,IOW# 49,48 I 82303 read/write strobes. 

ADL# 88 I Microchannel ADL # input. 

PO 46 I POS decode. Decode driven in response to 
accesses to system board setup ports 100, 101, 
103-107H. 

ABCPD 58 0 Address Bus Controller (82309) POS decode. 
This is simply the PO input gated by an active 
lOW # signal, and insures that the 82309 does 
not see a decoding glitch. 

P101RD#, P103RD#, 57,56, 0 Various system board setup port read/write 
P103WR# 55 strobes. 

CDSU#[1:8] 67-74 0 Card setup signals to the Microchannel slots. 

CDEN# 79 I Port 100-1 07H decode used as qualifier for card 
setup Signals. 

-

PORTRST 75 0 Microchannel reset signal. The. "OR" of the 
power-up reset and the reset function built into 
Port 96H. 

M60STR# 83 I Model 60 strap. When low, the 82303 will drive 
Port 96H data in either a Port 96 or 97H read. 
(This is in keeping with the Model 50/60 
definition.) When high, the 82303. will remain tri-
stated during a Port 97H read. 

CDSUWR 80 I Port 96-97H write strobe. 

CDSURD# 81 I Port 96-97H read strobe. 

STROBE, AUTOFC, 59,64, 0 Parallel port control outputs. These signals are 
SLCTIN, INIT 63,60 externally buffered with open collector inverters 

before driving the parallel port connector. 

STROBE#, AUTOFC#, 84,87, I Parallel port control inputs. 
SLCTIN#,INIT# 86,85 

IRQ7# 51 0 Parallel port interrupt request. 

ACK#, ERROR#, BUSY, 43,41,47, I Parallel port status inputs. 
PE,SLCT 42,40 

ENEXPP 44 I Enable parallel port extended mode. Allows 
parallel port to operate bi-directionally. 

PPSEL# 45 I Parallel port chip select. 

PPDREN# 52 0 Enables the external '652 parallel port data 
buffer to be used bi-directionally. This signal is a 
function of the Control port direction bit (bit 5) 
and the ENEXPP input. 

PPDWR#, PPRD# 54,53 0 Parallel port data buffer write/read strobes. 

Voo 13,61,99 Power. 

Vss 26,50,62, Ground. 
89,100 

N.C. 28,29,76, No Connect. 
77, 78 
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NOTE: 

XA1,6 
XA17 
XA18 
XA19 
XA20 
XA21 
XA22 
XA23 

AO 
Al 
A2 

Al0 
Voo 
XOO 
XDI 
XD2 
XD3 
XD4 
XD5 
XD6 
XD7 
All 
A12 
A13 
A14 

1. N.C. pins must be left not connected. 

82303 

82303 100-Plh PQFP Pinout 

TOP VIEW 

4·512 

PORTRST 
CDSUS# 
CDSU7# 
CDSU6# 
CDSUS# 
CDSU4# 
CDSU3# 
CDSU2# 
CDSU1# 
UAIO# 
LVGAMS# 
AUTOF'C 
SLCTIN 
Vss 
Voo 
INIT 
STROBE 
ABCPD 
Pl01RD# 
Pl03RD# 
Pl03WR# 
PPDWR# 
PPDRD# 
PPDREN# 
IRQ7# 
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APPENDIX . . 
82303 INTERNAL LOGIC DIAGRAMS 

These logic diagrams are provided to aid in understanding the basic functionality of the 82303, and should not 
be used to estimate signal loading, propagation delays, or any other timing behavior. 

The clocked latches in the. diagrams are functionally equivalent to 7474 type TTL latches. The transparent 
latches are equivalent to 74373 type TTL latches except that the gate input is active low rather than active 
high. 

The truth table for the combinatorial PAL is as follows: 

RD WR 

P P P P P P P 
P P P P P P P 
5 I 0 C 5 5 I 0 C , E 0 X X R R R E 0 X X W W 
L R A A 0 0 0 L W A A R R 
# # 0 1 # # # # # 0 1 # # 

0 0 0 0 0 1 1 0 0 0 0 0 1 
0 0 0 1 1 0 1 0 0 0 1 1 0 
0 0 1 0 1 1 0 

P 
P P 0 
'0 0 5 
5 5 5 1 

5 1 1 E 0 
E 0 0 L I 3 
L I 1 3 P 0 X X X W 
P 0 X X X R R 0 W A A A R 
0 R A A A 0 0 5 # 2 1 0 # 
5 # 2 1 0 # # 1 0 0 1 1 0 
1 0 0 0 1 0 1 
1 0 0 1 1 1 0 
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82304 

82304 LOCAL. CHANNEL SUPPORT CHIP PIN DEFINITIONS (Continued) 

Signal Pin I/O Description Name No. 
PO 61 0 POS DECODE: An active high decode of system board setup 

ports 100, 101, 103-1 07H. (Port 102H is integrated on the 
82304.) 

PICCS# 101 I CHIP SELECT FOR THE INTEGRATED 8259 
PROGRAMMABLE INTERRUPT CONTROLLERS (PIC) 

INTA# 56 I INTERRUPT ACKNOWLEDGE: Generated by the bus 
controller during interrupt acknowledge cycles. 

IROM# 102-110, I MICROCHANNEL INTERRUPT INPUTS. 
[3:7,9:12,14:15) 112-113 

IR013 111 I INTERRUPT INPUT USED TO REPORT NUMERIC 
COPROCESSOR ERRORS. 

RTCINT# 114 I INTERRUPT INPUT FROM REAL TIME CLOCK. 
INTR 115 0 MASKABLE INTERRUPT REQUEST TO CPU. 
RAMO[O:7) 22-25, I/O REAL TIME CLOCK AND CONFIGURATION RAM DATA 

28-31 BUS. 
RAMRO#, 32,33 0 READ/WRITE STROBES TO CONFIGURATION RAM: 
RAMWR# Generated during accesses to Port 76H. 

RAMA[O:12) 6-11, 0 CONFIGURATION RAM ADDRESS BUS: Internal RAM 
. 14-20 address latches are written to via Ports 74-75H . 

RTCALE 38 0 REAL TIME CLOCK ADDRESS LATCH ENABLE. 
RTCRO#, 39,40 0 REAL TIME CLOCK READ/WRITE STROBES. 
RTCWR# 

PPSEL# 123 0 PARALLEL PORT CHIP SELECT: Maps to LPT1, LPT2, or 
LPT3 as controlled by Bits 5 and 6 of system board setup Port 
102H. 

ENEXPP 124 0 PARALLEL PORT EXTENDED MODE ENABLE: This mode is 
controlled via bit 7 of system board setup Port 102H. 

SPINEN# 63 I SERIAL PORT INTERRUPT ENABLE. 
SPIN 62 I SERIAL PORT INTERRUPT. 
IR03#, 119,118 0 SERIAL PORT INTERRUPT: Configured to either COMM1 
IR04# (IR04 #) or COMM2 (IR03#). Selection is done via Bit 3 of 

system board setup Port 102H. 

OOSTR#, 122,121 0 WRITE/READ STROBES FOR SERIAL PORT. 
OISTR# 

NPCLK 3 I CLOCK FOR NUMERIC PROCESSOR RESET PULSE 
STRETCHER. 

NPRST 2 I NUMERIC PROCESSOR RESET REQUEST INPUT 
NPCNT 4 0 NUMERIC PROCESSOR COUNT: Numeric processor reset 

signal typically synchronized externally and fed to 80387 or 
80387SX. 

KYBO 36 I INTERRUPT REQUEST INPUT FROM KEYBOARD 
CONTROI:.LER: It is internally latched, and then subsequently 
cleared by a keyboard controller read. 
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82306L c ICh o a anne IS uppo rtChl P' D f 'tl p In elm ons ... 

Signal Pin 
I/O Description 

Name Number 

A<0:9> 98-'-89 I Address inputs, 

0<0:7> 86-79 B Bi-directional data bus. 

CS# 78 I Device chip select. 

RD#, WR# 70,69 I 1/0 read and write command inputs. 

REFRESH # 67 I Refresh request generated by the DMA Controller. 

RESET 5 I •. System power-up reset. 

CHRDY 6 0 Channel Ready signal. Driven low (not ready) by the Local Channel 
Support to extend accesses to its internal ports and to other local 
1/0 bus devices that require a longer cycle time. 

CDFDBK# 7 I Latched card feedback signal. 

TMRCLK 9 I 1.19:3 MHz clock input generated by the Address Bus Controller. It 
drives the clock inputs of system timers 0 and 2.. 

SPKR 10 0 Output of system timer 2 gated by bit 1 of Port 61 H. It drives the 
Micro Channel audio sum node. 

CLK1, CLK2 72,3 I Clock inputs. 

FCLK1,FCLK2 71,4 I 16 MHz (tied high for 82072 interface), clock inputs for 8272A 
interface. 

VSU# 23 0 VGA Setup. It puts the VGA into set-up mode when low. 

VGAEN 8 0 VGA chip enable. (Active High) A low level disables the VGA 
subsystem. 

ENEXPP 22 0 Parallel port "extended mode" enable. When high, the parallel port 
can function bi-directionally. When low, the port is in "compatible 
mode" Le., write only. 

SPCS# 31 0 Serial port chip select. Can be mapped to COMM1 or COMM2. 

INTSEL 32 0 Selects either IRQ3# (COMM2) or IRQ4# (COMM1) to serve as 
the interrupt request for the serial port. 

STATUS 33 0 Floppy Disk Active Status 

RTCWR# 34 0 Write, Read and Address latch enable signal to the real time clock 
RTCRD# 36 chip. 
RTCALE 35 

FSRD# 37 0 Read command for the Read-only floppy status port 3FOH. 

WRCDSU 40 0 Write CD Setup Register. Active high write command generated on 
writes to port 96H (adapter enable setup register). 

RDCDSU# 49 0 Read CD setup register. Active low signal reads port 96H. 

LBEN# 42 0 Local Bus Engage. It is "OR"ed with the LBEN# output of the 
DMAICACP to become one of the qualifiers that enable the data 

. buffer between Micro Channel Bus and motherboard 110 bus. The 
LCS enable this buffer for accesses to the local 110 bus. 

KYBDCS# 43 0 8742 keyboard controller chip select. 

ALTRESET 44 0 Processor reset under sOfuvare control. Except for a shorter reset 
pulsewidth,it is identical in function to the reset generated under 
software control by the 8742. (Optimized for switching between 
Real-mode and Protected-mode tasks;) 

4-5:36 
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82306 LCS A.C. SPECS 
Tc = O·Cto +70·C, vcc = 5V ±10% 

Symbol Parameter 
Kit 16 MHz Kit 20 MHz Kit 25 MHz CL Notes 
Min Max Min Max Min Max (pF) 

T1 CLK1, CLK2 LOW TIME 15 15 14 
T2 CLK1, CLK2 NON-OVERLAP 4 4 0 
T3 FCLK1, FCLK2 LOW TIME 10 10 10 
T4 FCLK1, FCLK2 NON-OVERLAP 10 10 10 
T5 RESET PULSE WIDTH 500 500 500 
T6 AL TRESET PULSE WIDTH' 75 150 75 150 75 150 75 
T7 TMRCLK HIGH/LOW TIME 300 300 300 
T8 A9-AO, CS#, FDACK# SETUP 30 30 30 
T9 A9-AO, CS#, FDACK# HOLD 10 10 10 
T10 RD#, WR#,INTA# PULSE WIDTH 170 170 170 
T11 WRITE DATA SETUP 25 25 25 
T12 WRITE DATA HOLD 0 0 0 
T13 READ DATA VALID DELAY 0 50 0 50 0 50 75 
T14 READ DATA FLOAT DELAY 0 35 0 35 0 35 75 
T15 CHRDYDELAY 0 80 0 80 0 80 75 5 
T16 CHRDY INACTIVE PULSE WIDTH 230 230 180 75 5, 10 
117 ADDRESS DECODE DELAYS 0 50 0 50 0 50 75 1 
T18 WRITE STROBE DELAYS 0 40 0 33 0 30 75 2 
T19 READ STROBE DELAYS 0 40 0 40 0 40 75 3 
T20 RTCALE MIN PULSE WIDTH 120 120 110 75 10 
T21 DATA SETUP TO INTA# 25 25 25 
T22 DATA HOLD FROM INTA# 5 5 5 
T23A FCLKO HIGH TIME 45 63 45 63 45 63 75 6 
T23B FCLKO HIGH TIME 90 150 90 150 90 150 75 6 
T23C FCLKO VALID DELAY 35 35 35 75 
T24A FWRCLK HIGH TIME 200 300 200 300 200 300 75 
T24B FWRCLK VALID DELAY 35 35 35 75 
T25 FWDATA# PULSE WIDTH 350 350 350 75 
T26 FRDATA# PULSE WIDTH 40 40 40 75 
T:27 FRDTA PULSE WIDTH 125 125 125 75 
T28A FDW SAMPLE PERIOD 1 J.l.s 1 J.l.s 1 J.l.s 75 4, 7 
T288 FDW SAMPLE PERIOD 2J.1.s 2J.1.s 2J.1.s 75 4, 7 
T29 VCOI FREQUENCY 4MHz 4MHz 4MHz 4 
T30A PLLVAR,PLLREF FREQUENCY 1 MHz 1 MHz 1 MHz 75 4,7,8 
T308 PLLVAR,PLLREF FREQUENCY 500 KHz 500 KHz 500 KHz 75 4,7,8 : 
T31 US1 # SETUP TO UADL# 25 1 25 1 25 1 9 

NOTES: 
1. Address decode delays include SPCS#, LBEN#, KYBDCS#, FCS#, PO, PPSEL#, and OAO. (OAO supports 82072 
interface.) 
2. Write Strobe delays include RTCWR# and WRCDSU. 
3. Read Strobe delays include RTCRD#, FSRD#, and RDCDSU#. 
4. Typical values ... not tested. 
5. LCS extends cycles to -the 8242 keyboard controller,. serial port, real time clock, and 8272 Floppy Disk Controller. 
6. T23A applies to FCLKO = 8 MHz. (500 KBPS Data Rate). 

T23B applies to FCLKO = 4 MHz (250 KBPS Data Rate). 
7. T28A and T30A apply to 500 KBPS. The T288 and T30B apply to 250 KBPS. 
8. VCOI/4 for 500 KBPS. VCOI/8 for 250 KBPS. PLLREF applies only when PLL is locked. 
9. 82072 Support. 
10. Functional Spec . . . not tested. 
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82307 
DMA/Micro Channel ARBITRATION CONTROLLER 

• 8 Channel DMA Controller (8/16-Blt) 

• Integrated Central Arbitration Control 
Point 

• Refresh Address Generation/Cycling 

• Numerics Co-processor Interface 

• ACIdress Decoding 
- Numeric Coprocessor 
-Interrupt Controller 
- POS Address Space for Expansion 

Slots 

• Low Power CHMOSTechnology 

• 132-Pln Plastic Quad Flat Pack 
Packaging 
(See Packaging Spec., Order # 231369) 

The 82307 DMAIMicro Channel Arbitration Controller is a register level implementation of the equivalent VLSI 
device in IBM Micro Channel systems. The Central Arbitration Control Point (CACP) as defined in the Micro 
Channel Architecture for bus arbitration is integrated in this VLSI device. 

The 82307 also integrates the Address decoder logic for generating decodes for numeric coprocessor, Inter­
rupt controllers and POSaddress space. 

A(16:23) 

A(0:15) 

0(0:15) 

BHE# BUS 
PM/IO INTERFACE 

UNIT 
SOH 

51# 

USO# 

US1# 

UCM01# 

UCM02# 

NPCS# 

NPRESET 

NPERR# NUMERICS 

NPBUSY# INTERFACE 
PBUSY# 

IR013 

RESET 

NMI# CPU 
CONTROL 

PROYI# 

59CS# 8259 
INTR PIC 

INTA# CONTROL 

CLK 1 CLK2 CLK3 

BUS CONTROL LOGIC 

CENTRAL ARBITRATION 
CONTROL POINT 

(CACP) 

4-545 

HOLD 

HLOA 

FORO 

FOACK# 

OENSEL 

TC# 

REFRESH# 

RFRO# 

LBEN# 

COEN# 

PBA# 

OARB(O:3) 

ARB(O:3) 

OPMT# 

PREEMPT# 

ARB/GNT# 

BSTO# 

BURST# 

TO# 

OMA# 
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82307 DMAIMicro Channel Arbitration Controller Pin Definitions (Continued) 

Signal Pin 
1/0 Description Name Number 

BSTO# 53 0 Burst Output. The DMAICACP drives this output in order to own 
the Micro Channel for multiple cycles. Specifically, since all PS/2 
DMA cycles are two-cycle, BSTO# is driven to allow the DMA 
controller to own the bus for both halves of a two-cycle transfer. 

BURST# 52 I Burst Request Input. It is an input to the CACP from the current 
master wishing to own the bus for multiple cycles. It is derived by 
"OR"ing the Micro Channel BURST # signal with the DMAICACP 
BSTO# signal. , 

HOlD,HlDA Hold/HoldAcknowledge to the CPU. 
76, 79 (HOlD=O) 

(HlDA"=I) 

FDRO, FDACK # Floppy DMA Request,·Acknowledge signals. The motherboard 
90,64 (FDRO=I) FDC requests DMA service via FDRO. In response, the DMAI 

(FDACK#=O) CACP arbitrates for the Micro Channel on behalf of the floppy 
disk system. Once the DMAICACP has gained control of the bus, 
it acknowledges the FDC via FDACK # . 

TC# 65 0 DMA Transfer Complete. 

UCMD1#, 49,48 I Micro Channel Command Inputs. These inputs are driven directly 
UCMDU by the Micro Channel CMD# signal. 

RFRO# 46 I Refresh Cycle Request from the Address Bus Controller. 

REFRESH# 69 0 Refresh Cycle Signal. The DMA/CACP drives this output active 
during refresh cycles. This Signal is buffered to become the Micro 
Channel REFRESH # signal. 

59CS# 89 0 Interrupt Controller Chip Select (8259s). Note that this output is 
activated if either interrupt controller is selected. It is then 
externally gated with the local 110 channel address bit A7 to 
distinguish between controller 1 and controller 2. 

DENSEL 88 I Density Selected for the motherboard FDC 

CDEN# 91 0 Card Setup Enable. During system setup, a bit pattern is written to 
port 96H to select a particular slot for configuration. CDEN # 
enables the decode of these bits to send an active CDSETUP# 
signal to the selected slot. CDEN # is simply a combinatorial 
(non-clocked) decode of ports 100H-107H. 

ClK1, ClK2, 95,98,94, I Clock Inputs 
ClK3 114, 113 

RESET 104 I Power-up System Reset 

INTR,INTA# 73, 108 I Interrupt Request! Acknowledge. The PSl2's 8259 based 
. interrupt system generates interrupt requests to the CPU via 
INTR. In response; the CPU fetches the appropriate, interrupt 
vector from the interrupt controller in an interrupt acknowledge 
cycle. The Bus controller decodes the CPU status outputs, and 
drives INTA# to identify a.CPU interrupt acknowledge cycle. The 
DMAICACP monitors this activity via its I NTR and I NT A # inputs. 
In response to INTA #, the DMAICACP drives lBEN # so as to 
enable the 8259 vector onto the Micro Channel. The CACP uses 

'. INTR to ensure that the CPU has an opportunity to service an 
.... interrupt within one "fairness" cycle; i.e., it prevents the CPU from 

being totally locked out by. higher priority arbiters. 



Signal 
Name 

NMI# 

PRDYI# 

NPCS# 

NPRESET 

NPERR# 

NPBUSY# 

PBUSY# 

IRQ13 

LBEN# 

DMA# 

TO# 

Voo 

Vss 

NC 

PU 

PU2 

82307 

82307 DMA/Mlcro Channel Arbitration Controller Pin Definitions (Continued) 

Pin 
1/0 Description 

Number 

74 B Non-Maskable Interrupt to force arbitration cycle to allow CPU bus 
ownership. As an output, this appears to the system as an open 
drain, which allowS for an external wire "OR" with other NMI sources. 

75 I Processor Ready Input. The Bus controller generates this signal to 
terminate CPU and DMA cycles. 

40 0 Chip select for the Numeric Coprocessor. It is an unlatched decode 
that acts as a chip select for CPU accesses to the numeric 
coprocessor's internal registers. 

41 0 Numeric Coprocessor Reset. It resets the numeric coprocessor 
either upon a system reset or under software control. , 

38 I Numeric Coprocessor Error Input. It is an input from the numeric 
coprocessor error output. The DMA/CACP uses it to generate an 
interrupt request (IRQ13) to inform the CPU of a coprocessor error. 

39 I Numeric Coprocessor Busy 

72 0 Processor Busy Output. It drives the CPU numeric coprocessor busy 
input. It is activated normally when the coprocessor is busy executing 
an instruction, but is also activated when a coprocessor error is 
detected. The CPU will not attempt to utilize the coprocessor as long 
as PBUSY # is active. 

71 0 Numeric Coprocessor Error Interrupt 

117 0 Local Bus Enable. This signal is used to enable the data buffers 
between the Micro Channel and local 110 bus. It is activated for 
decoded accesses to the 8259 interrupt controllers, as well as for 
interrupt acknowledge cycles. It is also driven during theDMA 
acknowledge cycle to the FDC. 

93 0 DMAICACP as the Bus Master. It is driven low aUhe end of an 
arbitration cycle (ARB/GNT # falling) to indicate that the DMA 
controller has gain control of the Micro Channel. It is negated during 
arbitration cycles, and is negated when either the CPU or slot-
resident master owns the bus. It is also negated during refresh 
cycles. 

42 0 Bus Timeout signal. The DMAICACP also issues an NMI to the CPU 
in response to the Bus timeout, and forces an arbitration cycle. 

16,34,47, Power 
51,66,78, 

86,101,115,131 

1,14,22,33, Ground 
50,54,67,82, 
99,116,123 

15,17,32,70, No Connect 
83,100,106,132 

68,77,80,97, I Pull Up 
102,103,105, 

109-112 

96 I Pull Up. This input must have its own pullup. 

I 

i 
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82307 DMA CONTROLLER A.C. SPECS 

Te = O·C to +700C, Vee = 5V ±10% 

Symbol Parameter 
Kit 16MHz Kit 20 MHz Kit 25 MHz CL Notes 
Min Max Min Max Min Max (pF) 

T1 CLK1, CLK2, CLK3 LOW TIME 15 15 14 
T2 CLK(N) NON-OVERLAP TIME 4 4 0 
T3 RESET(IN), NPRESET(OUT) PULSE WIDTH 500 500 500 50 
T4 TO# PULSE WIDTH 60 60 60 50 
T5 A23-AO, PMIIO#, SHE#, 4 35 4 35 4 32 75 

REFRESH# DELAY 
T6 A23-AO, PMIIO#, SHE#, 4 40 4 40 4 40 75 

STATUS FLOAT DELAY 
T7 WRITE DATA VALID DELAY 2 35 2 35 2 28 75 
T8 WRITE DATA FLOAT DELAY 2 40 2 35 2 35 75 
T9 READ DATA SETUP TIME 15 13 11 
T10 READ DATA HOLD TIME 4 4 4 
T11A STATUS VALID DELAY (TPHL) 4 25 4 25 4 20 75 
T11B STATUS VALID DELAY (TPLH) 2 35 2 35 2 30 75 
T12 ADDR-TO-STATUS SETUP 35 27 22 75 
T13A PRDYI # SETUP TIME 25 20 20 2 
T13B PRDYI # SETUP TIME 8 8 8 2 
T14 PRDYI # HOLD TIME 5 5 5 2 
T15 A15-AO, PM/IO# SETUP TIME 35 35 35 
T16 A15-AO, PM/IO# HOLD TIME 10 10 10 
T17 STATUS SETUP TIME 26 26 24 
T18 STATUS HOLD TIME 10 10 10 
T19 WRITE DATA SETUP TIME 25 25 25 1 
T20 WRITE OAT A HOLD TIME 25 25 25 1 
T21 READ DATA VALID DELAY 2 100 2 100 2 100 75 
T22 READ DATA FLOAT DEALY 8 40 8 35 8 35 75 
T23 HOLD DELAY 2 35 2 32 2 32 50 
T24 ARBiGNT # DELAY FROM EDT 30 30 30 50 
T25 ARB/GNT # PULSE WIDTH 300 300 300 50 
T26 OARB3-0ARBO DELAY 32 32 32 50 
T27 OPMH INACTIVE DELAY 35 35 35 50 
T28 BSTO# DELAY 2 40 2 40 2 40 50 
T29 TC# DELAY 2 36 2 33 2 33 50 
T30 FDACK#, DMA# DELAY 2 40 2 40 2 40 50 
T32 LBEN# VALID DELAY 0 30 0 25 0 . 22 50 
T33 CDEN# VALID DELAY 2 35 2 35 2 35 25 
T34 NPCS# DELAY 2 65 2 65 2 50 50 
T35 59CS# VALID DELAY 8 42 8 42 8 42 50 
T36 PBA# DELAY 2 34 2 34 2 30 50 

NOTE: 
1. Write data is sampled on different clock edges by different DMA internal registers. T19 is speced relative to the earliest . 
sampling edge, while T20 is relative to the latest edge. 
2. PRDYI # must be inactive and stable according to these specs at all DMA state boundaries except at the end of the TC 
boundary at which the cycle is to be terminated. 
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16 MHz CPU DEFAULT CYCLE (FP = 0) 

T1 T2 

CLK2 

STATUS 

ADL# 

CIAD#. IAIACIAD# 

ADS# 

RDY# 

SAL 

NOTE: 
MMCCMD# only driven in CPU initiated cycles. 
EOC = End Of Cycle. 

16 MHz CPU SYNCHRONOUS EXTENDED 

STATUS 
- :\ 

ADL# "---
CIAD# 

j 

82308 

T2 T2 

RDYRTN# 
(RDYRTN# SAIAPLED ACTIVE. 

NO CYCLE EXTENSION REOUESTED) 

RDYRTN# 

4-559 

T2P 

/ 

EOC 
(RD&:WR) 

/ 

EOC EOC 
(RD&:WR) (CACHE RD) 

T2P 

EOC 
(CACHE RD) 

290187-2 

290187-3 



82308 

16 MHz CPU ASYNCHRONOUS EXTENDED 

STATUS - \ 

/ -AOL# 

CWO# \ 

t t t 
ROYRTN# RDYRTN# RDYRTN#· ROYRTN# 

EOC = End Of Cycle 

20 MHz CPU DEFAULT CYCLE (FP = 1) 

T1 12 12 T2 

'CLK2 

AOL# 

CWO# 

ADS# 

ROY# 

NA# 

SAL· 

ROYRTN# 

4·560 

12P 

I / 

EOC EOC 
(RO at WR) (CACHE RO) 

290187-4 

EOC 
(WRITES) 

12P 

EOC 
(READS) 

290187-5 



20 MHz CPU SYNCHRONOUS EXTENDED 

STATUS - \ 
AOL# 

-P'" 

CIAO# 

20 MHz CPU ASYNCHRONOUS EXTENDED 

STATUS - \ 
AOL# -
CIAO, 

82308 

ROYRTN# 

4·561 

/ / 

EOC ·EOC 
(WR) (RO) 

290187-6 

/ / 

EOC EOC 
(ROBe WR) (CACHE RO) 

290187-7 



DMA DEFAULT CYCLE 

CLK2 

AOOR 

STATUS 

AOL# 

CWO# 

ROY# 

SAL 

DMA SYNCHRONOUS EXTENDED 

OWA TS 

STATUS 

AOL# 

CWO# 

82308· 

OWA TS 

ROYRTN# 

OWA TC 

ROYRTN# 

4-562. 

OWA TC 

OMA TC 

EOC 

EOC 
290187-8 

290187-9 
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82308HS 25 MHz DMA EXTENDED CYCLES 

TS TC TC 

STATUS -\ / 

AOL# 

CMO# \ V-

ROYRTN# 
290187-18 

Default 

TS TC TC TC 

STATUS -r\ 
AOL# \ / 

CMD# II 

ROYRTN# 
290187-19 

Synchronous Extended 

TS 

I 
TC 

I 
TC I TC I TC I TC I -hi I j I I 

STATUS 

AOL# \ 

CIdON Ir 
t t 

ROYRTN# ROYRTN# ROYRTN# 

290187-20 

Asynchronous Extended 

4-568 








































































































































