

















































































































































































































































































































































































































































































































Index

Definition (continued)

2AH

0AH
0BH
OCH
ODH
OEH
OFH

Bits

Bits

7:0

Sequence of turning on the shadow RAM for
EGA ROM:

1.

Enable the ROM space in register 09H.
Make the RAM read/write-able. (The default
states.)

Disable the DRAM from address 768K to
832K. (register OEH bits 7-4).

Read the contents of ROM into a temporary
register inside the CPU.

Turn on the corresponding memory enable
bit register OEH.

Write data from temporary register into
memory. (Since the memory enable bits in
register OEH are turned on, the memory
write cycles will go to the local memory
system instead of the EGA memory.)

Go back to step 2 until all data are trans-
ferred from ROM into DRAM. Then program
register 09H to disable the ROM and to
make the DRAM read only.

Memory Enable Map 0K 000000-03FFFH (256K Resolution)

Field Definition

Enable the lowest 256K block.

Value
0

1

Semantics

Lowest 256K memory is disabled on local memory
bus (AF32 is 1).

Lowest 256K is enabled on local memory bus (AF32
is 0). Default.

Memory Enable Map 256K 040000-05FFFFH (16K Resolution)
Memory Enable Map 384K 060000-07FFFFH
Memory Enable Map 512K..080000-09FFFFH
Memory Enable Map 640K..0A0000-0BFFFFH
Memory Enable Map 768K 0C0000-ODFFFFH
Memory Enable Map 896K OE0000-OFFFFFH (16K Resolution)

Field Definition

Enable 16K block. Bit 0 enables the lowest, bit 7 the highest 16K block.
For Example, register OFH, bit 7 will control the 16KB block from 1008K

to 1024K.

This permits 16K blocks (between 256K and 1M) of memory to be dis-
abled allowing ROMs, memory expansion schemes (EMS, EEMS or
XMA) or memory mapped IO devices to reside within the lower 1MB

address space.
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Definition (continued)

Bits

Field Definition

Value Semantics
0 Address is on or controlled by the system board.
1 Address is on the 10 channel.

For those 48 bits, there will be no default values at
reset. Before moving the Small Memory limitation (bit
1 of register 08H), these bits should be set properly
according to a particular system configuration by

POST/BIOS.
INDEX 7 6 5 4 3 2 1 0
10H TYPE | START ADDRESS
1MH TIMING
12H TYPE | START ADDRESS
13H TIMING
14H TYPE | START ADDRESS
15H TIMING
16H TYPE | START ADDRESS
17H TIMING

Figure 5.3. DRAM Configuration/Timing Register Summary

DRAM Array Configuration and Timing

Index

Definition

10H
12H
14H
16H

Bits

76

Block 0 Type/Start Address/Banks Exist
Block 1 Type/Start Address/Banks Exist
Block 2 Type/Start Address/Banks Exist
Block 3 Type/Start Address/Banks Exist

Except register 10H (with a default starting address at 00000000H), the
starting address of these registers are not initialized after power-up. The
device type of register 10H will be defaulted to 256K DRAM, and registers
12H, 14H, 16H will be disabled. The POST/BIOS should use DRAM config-
uration data stored in the CMOS RAM in the RTC to set the correct values.

Field definition
DRAM Type

Value Semantics

0 none or bank disabled
1 256K x 1 or 256K x 4
2 MM x1or 1IMx 4

3 Reserved

82C307

168



Index Definition (continued)

5:2 Starting address 25:22 the DRAM type determines which address bits are
valid in the address recognition process.
Type Address bits compared
none none
256K 25:22 (4MB per block)
™M 25:24 (16MB per block)
1:0 Number of banks populated in the block
Value Semantics
0 1 bank exists (bank 0)
1 2 banks exist (banks 0 & 1)
2 3 banks exist (banks 0, 1, 2)
3 4 banks exist (banks 0, 1, 2, 3)
11H Block 0 Timing
13H Block 1 Timing
15H Block 2 Timing
17H Block 3 Timing
Bits Field Definition
7:6 DRAM wait state

The total number of DRAM access time will be 2 plus the number of
wait states (in SCLK cycles).

Value Semantics
0 2 Wait states
1 3 Wait states
2 4 Wait states. Default.
3 Not Used
5 Reserved.
4:3 RAS precharge time
Value Semantics
0 2 CLK2 cycles. (min)

1 3 CLK2 cycles. (min)
2 4 CLK2 cycles. (min)
3 5 CLK2 cycles. Default. (min)

21 RAS pulse width during refresh (Register 11 only)
Value Semantics
0 4 CLK2
1 4 CLK2
2 5 CLK2
3 6 CLK2 (default)
0 Reserved.

Note: bits 2:0 are reserved in Register 13, 15, and 17.
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Diagnostic Access

INDEX

20H

21H

22H

23H

25H

26H

CE EC EF SR CR FH 1W | —— | CACHE CONTROL
DA T8 S2 S1 S0 vi Vo LU TAG RAM CONTROL
DIRECTORY ADDRESS POINTER
(RESERVED BY CHIPS)
— | OE CM SAD4 THRU SADO SRAM DIRECT ADDRESS
EP CE PADDR

PARITY ERROR ADDRESS

Figure 5.4. Diagnostic Access Register Summary

Index

Definition

20H

Bits

Cache Control

Field Definition

Cache Enable

Value

0
1

Semantics
Disable Cache access. Default
Enable Cache access

EDC Mode Enable

Value

0
1

Semantics
Disable EDC mode. Default
Enable EDC mode.

Enable Freeze cache directory.

Value

0
1

Semantics

Normal cache operation. Default.

Freeze cache directory. A cache read miss will not
cause a tag RAM update and change of data in cache
data RAM. Instead a normal DRAM read operation
will be performed. A cache write hit will update the
cache data RAM.

82C307
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Definition (continued)

Cache Control

Field Definition

Enable Direct SRAM access

Value
0
1

Classical Refresh

Value
0

Semantics

Normal cache operation. Default

Access SRAM directly.

For 16 KB cache, Set 0 at 00000-01FFFH, Set 1 at
02000-03FFFH, Plus the offset value specified by
register REG24<<4:0>. Only the first 16KB block of
the 32KB space is used. Any access to the second
16KB block will result in DRAM cycles.

For 32KB cache, Set 0 at 00000-03FFH

Set 1 at 04000-07FFH, Plus the offset value specified
by register REG24<<4:0>.

Semantics

Enable the classic refresh mode. A DRAM refresh
cycle will be performed as soon as there is no other
request to DRAM pending. In this mode, the REF
input should be connected to the Refresh-Request
output from the timer circuit.

. AT-type refresh scheme is used in the system (with

CPU being in HOLD state). Default.

Flush cache directory.

Value
0

1
One Wait state for

Value
0

IOCHRDY delay

Value
0
1

Semantics

Enable cache directory flush. When this bit is
enabled, any access to cache directory RAM will
cause the particular valid field (of both sets) pointed
to by the index address field to become invalid.
Normal cache operation. Default.

cache memory non-pipelined accesses

Semantics

One wait state SRAM access for non-pipelined cycles.
Default (To force the 80386 cpu into the pipeline
mode).

Zero wait states for non-pipelined cycles. For pipe-
lined cycles, it is always zero wait states.

Semantics
No delay
CLK2 delay. Default.
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Index Definition
21H Directory RAM control
Bits Field Definition
7 Enable Directory Access.
Value Semantics
0 Disable. Default.
1 Enable Cache directory to be accessed through 8 bit
peripheral data bus.
6 T8—Highest pointer bit to directory RAM.
Value Semantics
0 The 1st 256 entries of directory RAM.
1 The 2nd 256 entries of directory RAM.
5 S2—Bit 2 of pointer to tag field.
4 S1—Bit 1 of pointer to tag field.
3 S0—Bit 0 of pointer to tag field.
Value Semantics
000 Disable access to tag field. Default.
100 Enable access to the high byte of tag field, set 0.
101 Enable access to the low byte of tag field, set 0.
110 Enable access to the high byte of tag field, set 1.
111 Enable access to the low byte of tag field, set 1.
The 13-bit tag field is divided into two bytes. The high
byte consists of A25—A21 (5 bits only), and the low
byte consists of A20—A13.
2 V1—Enable access to Valid field of set 1.
Value Semantics
0 Disable access to Valid field of set 1. Default.
1 Enable access to Valid field of set 1.
The highest data bit (XD7) corresponds to the line of
A<04:02> = 111.
1 VO0—Enable access to Valid field of set 0.
Value Semantics
0 Disable access to Valid field of set 0. Default.
1 Enable access to Valid field of set 0.
0 LU—Enable access to LRU field.

Value Semantics
0 Disable access to LRU field. Default.
1 Enable access to LRU field. To access the LRU field,

use XDO bit. XD7 through XD1 will be unspecified.

82C307
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Index Definition
22H Low Bits of Directory Address pointer. Together with REG21 <6>, they
form a 9-bit address for 512 entries.
Bits Field Definition
7:0 Low order address bits for on-chip directory RAM.
23H Reserved. Used as a reference location to directory RAM itself.

In order to access the cache directory, following 1023 cycle sequences
should be used (each 1023 cycle will be proceeded by an 1022 write cycle
to load the correct index):

1. Program register 21H bit 7 to 1. Also setup proper selection for other
bits in register 21H.

2. Load register 22H with the intended line number.

3. Then the following 10 write to register 23H will load the value into
the directory RAM, or the 10 read from register 23H will read the
contents of the directory RAM.

24H SRAM configuration and direct access address.

Bits Field Definition

7 Not used.

6 SRAM Output Enable control.
Value Semantics
0 Both CRDO and CRD1 will function as Output

Enables for SRAM’s. Default.

1 Both CRDO and CRD1 will function as Chip Selects

for SRAM's. This is necessary for SRAM’s without
dedicated Output Enable pin.

5 Cache Memory configuration bit.
Value Semantics
0 To support 16KB cache data RAM. Default.
1 To support 32KB cache data RAM.
4:0 The highest 5 address bits for SRAM direct access. This 5 address bits

specify a 32KB block in the first IMB memory space for direct SRAM
access. If bit 4 of CREG20 is 1, then all the memory cycles to these
32KB block will access SRAM instead of DRAM. RAS and CAS will not
be issued. The same number of wait states in non-pipelined mode as
specified by CREG20 <1> will be used.

25H Reserved.
26H Reserved.
27H Reserved.
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Index Definition

28H Error Source/Address (MSBs)

Bits Field Definition

7 Parity check enable
Value Semantics
0 Enabled.
1 Disabled. Default.

6 Cache Operation Error, both sets matched current tag address
Value Semantics
0 No error.
1 Cache error

No default value will be determined for this bit. The
POST should clear this bit before enabling the cache.

5:2 Not used, returns unpredictable value.
1.0 Error address bits A25:24
29H Error Address (LSBs)
Bits Field Definition
7.0 Error address bits A23:16

CREG30H-CREG38H: Non-Cacheable
Memory Control Registers

These registers allow system designer to set in systems that have memory-mapped |/O or
aside up to 4 blocks of variable size of main have multiple masters access dual-ported
memory as non-cacheable, which can be used memory via different busses.
Index Definition
Bits Field definition
30H Non-Cacheable memory of block 0, address bits 23-16.
7:0 Address bits 23-16 of non-cacheable memory block 0.
31H Non-Cacheable memory of block 0, address bits 15-12/Size.
7:4 Address bits 15-12 of non-cacheable memory of block 0.
3:0 Size of the non-cacheable memory of block 0.
Value Semantics
0000 Disabled. Default.
0001 4KB memory is non-cacheable.
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Index Definition (Continued)
0010 8KB memory is non-cacheable.
0011 16KB memory is non-cacheable.
0100 32KB memory is non-cacheable.
0101 64KB memory is non-cacheable.
0110 128KB memory is non-cacheable.
o1 256KB memory is non-cacheable.
1000 512KB memory is non-cacheable.
1001 1024KB memory is non-cacheable.
1010 2M memory is non-cacheable.
1011 4M memory is non-cacheable.
11XX Reserved.
For example, in a system with 2MB of memory, if memory at
1024K-1028K (00100000-00100FFFH) need to be specified as non-
cacheable, CREG30 and CREGS31 need to be loaded with 10H and 01H
respectively.
32H Non-Cacheable memory of block 1, address bits 23-16.
7.0 Address bits 23-16 of non-cacheable memory of block 1.
33H Non-Cacheable memory of block 1, address bits 15-12/Size.
74 Address bits 15-12 of non-cacheable memory of block 1.
3:0 Size of the non-cacheable memory of block 1.
Value Semantics
0000 Disabled. Default.
0001 4KB memory is non-cacheable.
0010 8KB memory is non-cacheable.
0011 16KB memory is non-cacheable.
0100 32KB memory is non-cacheable.
0101 64KB memory is non-cacheable.
0110 128KB memory is non-cacheable.
0111 256KB memory is non-cacheable.
1000 512KB memory is non-cacheable.
1001 1024KB memory is non-cacheable.
1010 2M memory is non-cacheable.
1011 4M memory is non-cacheable.
11XX Reserved.
Bits Field definition
34H Non-Cacheable memory block 2 address bits 23-16.
7:0 Address bits 23-16 of non-cacheable memory block 2.
35H Non-Cacheable memory of block 2, address bits 15-12/Size.
74 Address bits 15-12 of the non-cacheable memory of block 2.
3:0 Size of the non-cacheable memory of block 2.

Value Semantics
0000 Disabled. Default.
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index Definition (Continued)
0001 4KB memory is non-cacheable.
0010 8KB memory is non-cacheable.
0011 16KB memory is non-cacheable.
0100 32KB memory is non-cacheable.
0101 64KB memory is non-cacheable.
0110 128KB memory is non-cacheable.
0111 256KB memory is non-cacheable.
1000 512KB memory is non-cacheable.
1001 1024KB memory is non-cacheable.
1010 2M memory is non-cacheable.
1011 4M memory is non-cacheable.
11XX Reserved.
36H Non-Cacheable memory of block 3, address bits 23-16.
7:0 Address bit 23-16 of non-cacheable memory block 3.
Bits Field definition
37H Non-Cacheable memory of block 3, address bits 15-12/Size.
74 Address bits 15-12 of the non-cacheable memory of block 3.
3:0 Size of the non-cacheable memory of block 3.
Value Semantics
0000 Disabled. Default.
0001 4KB memory is non-cacheable.
0010 8KB memory is non-cacheable.
0011 16KB memory is non-cacheable.
0100 32KB memory is non-cacheable.
0101 64KB memory is non-cacheable.
0110 128KB memory is non-cacheable.
0111 256KB memory is non-cacheable.
1000 512KB memory is non-cacheable.
1001 1024KB memory is non-cacheable.
1010 2M memory is non-cacheable.
1011 4M memory is non-cacheable.
11XX Reserved.
’
38H Non-Cacheable address bits 25 and 24.
7:6 Non-Cacheable address bits 25 and 24 of block 3.
5:4 Non-Cacheable address bits 25 and 24 of block 2.
3:2 Non-Cacheable address bits 25 and 24 of block 1.
1.0 Non-Cacheable address bit 25 and 24 of block 0.

Configuration Process

1. Determine DRAM type for each bank and
block.

2. Look for mixed types.

3. Determine DRAM speed for each bank and
block. Set speed for slowest devices in
each block.

5.
6.

Determine optimum configuration. The
largest DRAM types should go at the
lowest address.

Set starting address, timing and types.
Report memory size to low memory.
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EDC SUPPORT

DESCRIPTION

Error-Detection-Correction can be performed
on the DRAMs in an 82C307 based cache
memory system by adding a small amount of
additional logic. An external off-the-shelf EDC
chip such as the 74ALS632 and an external
section of control logic implemented by the
system designer referred to as the EDC con-
trol logic or EDCC are used in conjunction
with 82C307 to complete the memory
subsystem.

Features

82C307 can be configured into EDS control

mode which enables special EDC support

logic and functions:

— Simple handshake interface allows exter-
nal logic to control off-the-shelf EDC
chips.

— External wait input provided to insert
delays during error checking or check bit
generation.

External logic must be implemented by the

system designer to:

— Control the sequencing of read-modify-

writes for partial writes to the DRAMs and

the EDC chip. This includes modification
of the operation of CAS and WE to the

DRAM array as well as control of the data

buffers and EDC latches with respect to

byte enables.

Generate addition wait delays to be in-

serted in the CAS pulse during reads and

the RAS to CAS delay period during
writes.

— Additional wait states can be inserted by
holding the signal IOCHRDY low until
proper setup/hold time is satisfied for
DRAM array during DMA cycles.

Additional logic/changes required:

0 Memory data buffers must have byte
control of output enables.

n EDC sequence state machine for cache
read miss cycles and write cycles.

o EDC sequence state machine for CPU to
DRAM direct accesses. This could be a
subset of the cache system.

O EDC control and state machine for DMA
accesses.

EDC Controller (EDCC) Logic

Additional optional features can be imple-
mented as required by the system designer.
These could include:

1. Capability to enable error interrupts on
single errors for memory diagnostic
purposes.

2. Ability to verify functionality of the EDC
chip by placing it in diagnostic mode.

3. Ability to correct the single bit error in
DRAM subsystem after a read cycle error
has been detected.

4. Capability to do the scrubbing.

5. Others.

177
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Cache Controller/
EDC/EDCC Interface

74ALS632 EDC Interface

The following 74ALS632 signals must be
controlled/monitored by EDCC.

#Pins Name Dir Description

1 MERR @) Double bit error.

1 ERR (0] Single or double bit error

4 OEB<3:1> | Output enable of EDC data buffer

1 OECB | Output enable of EDC check bit buffer
2 S<1:0> | Function select to EDC

1 LEDBO | Latch enable of EDC data buffer

The four encoded select states S<1:0> for
the 74ALS632 are:

Value Semantics

00 Generate check bits
01 Diagnostic Mode

10 Read and check data
1 Latch input

Besides controlling 74ALS632, the EDCC also
has to control/modify some of the signals to
change the timing and/or direction of data
buffers. Following is the proposed pin list

for EDCC:
#Pins Name Dir Description
4 LBE<3:0> Latched byte enables.

|

4 DBE<3:0> O Memory data buffer controls by byte.

4 XCNTL 0] Signals to modify some of DRAM's and buffer control
signals. These signals include CAS, WE for DRAM’s and
DRD, MBEN for data buffers.

10 STATUS | Status signals from 82C307 and system to indicate what
kind of memory access is active. The cycles are DMA
read/write, CPU to DRAM direct access, or Cache memory
‘move-in. The signals include, SYSCLK (or CLK2), AF32,
PEN, CAS, DWE, WDLE, MDEN, HLDA1, XMEMR, XMEMW.
There may be other signals needed for diagnostics and
other functions desired by a particular system design.

82C307 Interface

The following pin is added to the 82C307 to
allow external generation of addition delays at
specified points in a DRAM cycle. It can also
be used for requirements other than EDC.
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#Pins

Name

Dir

Description

1

WAIT

Causes additional CLK2 period delays to be inserted while
WAIT is asserted. WAIT is synchronously sampled at during
the CAS pulse to allow extension of RAS, CAS and DWE (if
asserted). The required setup and hold times must be met
to guarantee proper operation.

The following pins on the 82C307 are nor-
mally used to control parity generation and
checking and are redefined in EDC mode to
interface with the 74ALS632 and EDCC.

#Pins

Name

Description

1

1

LPAR

PEN

Active LO. Causes the address of the last memory access to
be latched after an error has been detected. It should be
connected to ERR of the 74ALS632 which is asserted when
single and double bit errors are detected. Normally used to
latch the address a memory access after a parity error has
been detected.

Active LO. A one SCLK long pulse indicating the start of a
cache controller initiated DRAM access (either a cache read
miss case or direct DRAM access).

Memory control signals generated by the
CS8231 components that must be connected
to the EDC or EDC Controller include:

#Pins Name Dir Description
4 LBE<3:0> | Indicates which bytes are to be written during a CPU or
o DMA initiated DRAM access. Sourced by the 82A306.

1 CAS | Must be intercepted to modify the timing of write opera-
tions. Sourced by the 83C312. )

1 DWE | Must be intercepted to modify the timing of write opera-

- tions. Sourced by the 82C307.

1 DRD | Indicates the direction of transfer between the 82B305’s and
DRAM’s. This signal must be intercepted to allow buffers
between 82B305's and DRAM to change direction for Read-
Modify-Write operations during memory write cycles.

_ Sourced by the 82C307.

1 DEN | Enables data buffers located between the 82B305’s and
DRAM'’s. Sourced by the 82C307.

1 WDLE | Write-Data-Latch-Enable. This signal should be used to

latch LBE<3:1> to generate DBE<3:1> so that the full
32-bit data can be merged between 74F373 and 74ALS632.
Sourced by the 82C307.
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vlemory Operations with ERC

Each different type of DRAM cycle must be
individually examined with regards to EDC.

Cache Move-in

A cache move-in is composed if a data trans-
fer of one double word in a cache read miss
situation. After the data has been latched
inside the 74ALS632, the DRAM output buffer
will be turned off and the MD bus will be
driven by the 74ALS632. Additional wait states
are needed to allow enough time for the error
checking and correction in the EDC chip.

If single bit error is detected during this move-
in cycle, the error will be corrected and good
data will be transferred to the local data bus.
The error address can be latched inside the
82C307 for later examination. If double bit
error occurs, 82C301 should generate a NMI
to the processor to stop any further process-
ing. The error address can be also latched
inside 82C307. However since there is only
one level of latches in 82C307, it will store the
first error occurrence.

Writing Main Memory

During writing to the DRAM’s, read-modify-
write operation is necessary if a partial write
(not all 4 bytes to be written) is initiated by
the processor.

DMA Write

The DMA or alternate bus master transfers
present special problems to an EDC imple-
mentation since they can write directly to
DRAM. If 8, 16, or 24 bit writes occur, a partial
write operation must be performed, with a
read-modify-write cycle. Since DRAM’s with
common input and output pins (SIMMs or x1
parts with an externally connected input and
output data line) cannot do a late write oper-
ation necessary for a single CAS read-modify-
write, two CAS pulses must be formed from
the single CAS pulse that the 82C307 will
generate. This can easily be done by gating
CAS at the drivers. This reduces the insertion
of several additional levels of logic in a critical
timing path.

PEN [ | I

RASx [_ 1

cas [ - 1

warr [

MDxx [

CBx

B R R

) R XXX RIS

ERR

OEBx

sts0 [ X

Figure A.2. Sequence of Read Data from DRAM to CPU/Cache
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During the first generated CAS a read is
performed on all 32 bits by asserting FBE
(force byte enables) to the A306. The 305’s
output buffers can be disabled by deasserting
MDEN to allow the DRAM to output read
data. After the appropriate CAS access time,
the data is latched in the input latches by
changing S1,S0 to from 2H (read and flag) to
3H (latch input, read and correction). Cor-
rected data is then merged with the new bytes
as controlled by the inverse of LBE<3:0> and
changing S1,S0 to OH (modify/write). The new
data and check bits are then written into the
DRAM with another CAS cycle with WE
asserted.

Because of the additional CAS cycle required
the XMEMW strobe must be extended by
making IOCHRDY inactive.

DMA Read

A normal read and correct cycle can be
performed since DRAM will always be ac-

cessed regardless of cache hit or miss. Some
additional logic would be required to perform
the correction only if an error was detected.

CAS is asserted after RAS causing read data
to be sourced by the DRAM. $1,S0 should be
set to 2H causing the data word to be input to
the 74ALS632 and checked. After the appro-
priate 74ALS632 data setup time, S1,S0 should
be changed from 2H to 3H latching the data
and correcting any errors. CAS to the DRAM
array should be gated off at the CAS drivers
disabling the DRAM output buffers. The cor-
rected data can then be enabled onto the MD
lines by asserting OBEXx.

DMA read operations should be extended to
allow enough time for error checking and
correction. This can be done by holding
IOCHRDY inactive.

PEN [ I

masx [ T Lo I

s 1 |

w1  —

warr [ |
&TTSDRAM’S)[:_—L'—'—I—I_I_

WE
(AT DRAM's) C

MDxx E

CBx |:

IRXXXAXXXXRXXKXXXXNK  ROOX RO XXXXX]

—

sis0 [

Figure A.3. DRAM Write with Read-Modify-Write Sequence
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XMEMW [ 1 -

RAsx [ ] 17
CAS | —
(FROM 82c307) -
CAs | —
(AT DRAM's) C L
mMDxx [ ERXRRRRRRRKKRRRRRRRERRR KRR < D ST |

iocwrOY [ — L I

s1,50 [ ——=( XC X

oEsX [ | I—

Figure A.4. DMA Read Sequence
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XMEMW [ 1
rasx T 1 oT—
?F_ﬁiM 82C307) C ! [ I
&TTS DRAM’s) C L | 1
PFEM 82C307) C 1 m—
‘('14\5' DRAM’s) I: | I & —
mox [ R NIRRT
MDEN- [ L
cex [ )( "
locwrOYy [~ L—
s1s0 [ \ \

Figure A.5. DMA Write Sequence
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Other Considerations

There are additional design considerations
that must be taken into account in imple-
menting a workable and testable EDC design.
These relate primarily to initialization of the
array and some mechanism for removing
single bit errors.

Direct CPU Access to DRAM

The 82C307 supports direct CPU access to
DRAM (cache disabled) for diagnostic and
test purposes. In this mode, EDCC could
operates as the same as regular cache read
miss or write operation since only one RAS
cycle and CAS cycle are needed.

However, write cycles require different con-
sideration if additional performance is to be
achieved for partial writes and full 32-bit
writes. EDCC should perform read-modify-
write cycles for partial writes and it can
perform straight check bit generation for
32-bit writes without reading the contents of
DRAM first.

Diagnostic Mode of 74ALS632

The EDC chip 74ALS632 can be put into a
diagnostic mode by making the status inputs
S$1,S0 = 01. To support this diagnostic func-
tion, the EDCC design can provide this
feature. Also to access to the check bits, the
7-bit check bus can be connected to the XD
bus in a PC-AT environment through a
74L.S245 transceiver.

Memory Data Initialization

A mechanism must be provided to allow for
rapid initialization of the memory data and
check bits during the POST. This must be
performed to prevent any read-modify-writes
from detecting false errors when the check
bits have not been initialized.

Check Bit Initialization

It would be highly desirable to allow for init-
ialization of the check bits only assuming that
the actual data in the array is correct. This
would occur if EDC had been disabled for a
period during which writes occur. A mode
must be provided where CPU read accesses
cause read-modify-writes to be performed
setting the check bits correctly.

Single Bit Scrubbing

In normal operation, a memory with EDC will
correct single bit errors transparently to the
system. If these are soft or transient errors a
subsequent access will return the correct data
without need for correction. However, if the
wrong bit value is stored in a DRAM cell (a
hard error), correction must be performed on
reads. In addition to the obvious performance
degradation, there now exists the possibility
of a double bit error occurring that cannot be
corrected and will cause the system to fail.

For these reasons, most EDC memory sys-
tems implement a background function called
scrubbing that periodically reads all memory
locations and writes them back. If any single
bit errors are detected, they will be corrected
and written back. The best time to perform
the scrubbing function would be during
refresh at an approximate rate of 64K words/
second (one word every 15 microseconds).

The system designer can use the input
DBUSY of 82C307 for background scrubbing
function. If this signal is active, no DRAM
cycle will be initiated by 82C307.
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Performance impact

The addition of EDC to a memory system
almost always introduces a performance
penalty. The magnitude of the penalty
depends largely on method in which EDC is
implemented, the frequency of errors and in
a cache system, the frequency of DRAM ac-
cesses (assuming EDC is only performed on
the RAM). For the 82C307 cache based
memory system the following conclusions
can be made about performance.

Memory Read Cycle

During a cache hit cycle, no DRAM cycle will
be necessary. Therefore, no ERROR check is
needed. If a cache miss happens, a DRAM
read cycle will start. Additional wait states will
be inserted to allow error-checking/correc-
tion. This delay is unavoidable even if no
error is present in the memory system. Since
correction will only occur during cache miss
the correction penalty will be further reduced
by the miss ratio.

If scrubbing is implemented, hard errors
(uncorrected data remaining in RAM cells)
would be eventually eliminated and should
not affect performance. Single hard failures
(device failures such as bad cells or stuck-at
outputs in DRAMs or bus driver failures)
would be corrected as they occurred and
would impact performance.

Memory Write Cycle

Regardless of cache hit or miss, write opera-
tion always starts DRAM cycle. For the first
write cycle, data will be latched into a buffer
and the CPU can be released immediately
without wait state. As the result, unless
another write cycle or a read miss cycle
occurs, no additional performance penalty
will be induced.

82C307

186



CHIFS

82C307 Clock and Control Signais

PFP

Symbol

Type

Description

55

CLK2

CLK2 provides the fundamental timing for the 82C307 state
machine. It is derived from the 82C301 CLK2 output. The
82C307 internally divides the CLK2 by two to generate SCLK.
The normal frequency ranges from 25 to 50 MHz.

53

SCLK

SCLK is derived by dividing the CLK2 by two and is used
internally to establish the phase indication. It is low during
phase 1 and high during phase 2. The SCLK is internally
synchronized on the falling edge of reset4. It is in sync with
the SYSCCLK output of the 82C301.

52

RESET4

Reset4 is an active high input that initializes the internal state
machine to the idle state. Following reset, the cache tag
directory contains no valid information. It is the responsibility
of the system initialization software to invalidate the entire
cache contents before enabling memory caching. The falling
edge of reset is used to synchronize the phase of the internal
clock.

63

REF

Active Low. DRAM refresh control signal.

CPU Status Interface

PFP

Symbol

Type

Description

45

ADS

Address Strobe is an active low input which connects directly
to the ADS output of the 80386. When activated, it signals the
start of a new cycle and validates the address and the status
information being presented on the processor status and
address lines.

46

W/R

Write/Read is an input which connects directly to the W/R
output of the 80386. When high, it indicates that the current
cycle is a write cycle. When low, it indicates a read cycle.

47

D/C

Data/Code is an input that connects directly to the 80386
D/C output. When high, it indicates a data cycle, and when
low it indicates a control cycle.

48

Memory/IO is an input from the 80386, which when high it
indicates a memory cycle and when low it indicates a 1/0
cycle.
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Address

PFP Symbol

Type

Description

10-13 A<31:28>
15-17 A<L27:25>
19-28 A<24:15>
30-40 A<14:04>
42-43 A<03:02>

Address input lines A<31:2> from the CPU local bus. The
82C307 connects directly to the 80386 address outputs. While
it monitors all 30 bits, it uses only 26 bits for for tag directory
comparison to determine if the requested data resides in
the cache.

62 XAQ0

Address input from the X bus. This signal in conjunction with
102XC is used to differentiate between accesses to port 22
and port 23.

9 MENB

Memory enable is an active low input, which when active
validated the addresses on the local bus. This input can be
used to disable the 82C307 from responding to pre-defined
address locations via external decode. When high, the 82C307
does not generate the AF32 output or activate the cache
control signals.

CPU/BUS Controller Interface

PFP Symbol

Type

Description

50 READY

1/0

This is a bi-directional signal. It is an active low output during
cache and memory accesses to terminate the current cycle.
It is an input when the current cycle is an AT bus cycle (AF32
inactive).

56 AF32

This is an open drain active low output. If asserted, it indicates
that the current access is to the local memory. It is high for all
other cycles.

51 IOCHRDY

(0]

This is an active low open drain output. This is normally high.
When low, it indicates that the current memory access or
refresh cycle has not been completed and introduces wait-
states to allow the current cycle to complete. A 1 KOhm pull
up resistor is recommended.

49 NA

This is an active low output to the 80386. This signal controls
the pipelining of the 80386. This is an open collector output
and allows other circuits in the system to drive this line.

82C307
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Cache Control Signals

PFP Symbol Type Description

74,70 CWE<1:0> o CWEO and CWE1 are active low cache write enable signals
and connect to the write enable inputs of the SRAMs. They
either enable set 0 or set 1 to receive the write data from the
80386 data bus during read miss or a write hit cycle. The
latched byte enables and FBE select the requested bytes
within the double word.

73,711 CRD<1:0> @) CRDO and CRD1 _are active low cache read signals and con-
nect to either the OE or the CS inputs of the SRAMs. During a
read hit cycle, either CRDO or CRD1 is enabled to drive the
requested data on to the data bus. Only one bank is selected
at any given time. When 82C307 is programmed in the Chip
Select mode, CRDO and CRD1 will become active during any
cache memory accesses (read or write). In the output enable
mode, CRDO or CRD1 are active only during the read cycles.

75 CALE (0] Cache address latch enable. This signal is used to latch the
SRAM addresses. This latch is not required when operating in
the non-pipelined mode of operation. A 74F373 type trans-
parent latch should be used to latch the SRAM addresses.
When CALE is high, the latch is transparent and allows the
80386 addresses to flow through to the SRAMs. On the high
to low transition of CALE, the addresses are latched. When
CALE is low, the SRAM addresses are the latched version.

Expansion Channel Memory and 170 interface

PFP Symbol Type Description

60 XIOR | This is an active low input connected to the XIOR output of
the 82C301 bus controller. This input is used to qualify
102XCS. XIOR is used in conjunction with the I02XCS to
direct the 82C307 to place the contents of the selected config-
uration registers on the data bus.

61 XIOW | This is an active low input connected to the XIOW output of
the 82C301. It is used to qualify 102XCS. XIOW is used in
conjunction with 102XCS directs the selected configuration
register on the 82C307 to accept the data being presented on
the data bus.
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Expansion Channel Memory and 1/0 Interface (Continued)

Description

This is an active low input connected to the XMEMR output
of the 82C301 bus controller. When active, it indicates that a
DMA or an external bus master requires to read data from
the memory.

This is an active low input and is connected to the XMEMW
output of the 82C301 bus controller. When active, an external
bus master or a DMA device is requesting to write data to the
memory.

PFP Symbol Type
58 XMEMR |
59 XMEMW |
64 HLDA1 |

Active high hold acknowledge input from the 82C301. When
high, it indicates that the CPU has relinquished control of the
system bus in response to a HOLD Request. When HLDA1 is
active the cache directory contents are frozen. A cache hit or
miss will not affect the cache directory. On write hit cycles,
cache data will be updated to reflect the new data. This is to
ensure that no I/O transfers corrupt the contents of the
cache.

DRAM Interface

PFP Symbol Type

Description

87,88 RAS<3:2> o
90,91 RAS<1:0>

Row Address Strobes 3 to 0 are active low outputs. These
outputs are used by DRAMs to latch the row address present
on the MA<9:0> address lines. RAS3 selects the highest
bank. RASO selects the lowest bank. These signals should be
buffered and line terminated with 33 Ohms series resistor.

Column Address Strobe is an active low output. This has to
be externally gated with latched byte enables to generate
individual CAS for each of the individual bytes. These de-
coded CAS signals are used by DRAMSs to latch the column
address information present on the MA<9:0> lines. These
decoded signals should be line terminated with 33 Ohms
series resistors.

DRAM Write Enable is an active low write enable for the
DRAMSs. This line should be buffered and line terminated with
33 Ohms series resistors.

86 CAS 0]
85 DWE o}
82C307
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DRAWN Interface (Continued)

PFP

Symbol Type

Description

76

FBE O

Force Byte Enable is an active low signal. When active, forces
all the byte enables to be active, during a read miss cycle, to
ensure that all four bytes of data is fetched from main memory.

95-100
01-02

XDAL7:2> 1/0
XDA<1:0>

Multiplexed DRAM address lines MA<7:0>. Also used as
bi-directional lines to read/write to the internal registers of the
82C307. An external 74LS245 data transceiver is required to
isolate this path during normal memory operation. These lines
should be buffered and line terminated with 33 Ohms series
resistors before driving the DRAM array.

93,94

MA<9:8> o

Remaining DRAM address bits to provide a total of 10 address
lines to support 256K and 1 Mbit DRAMSs. These lines should
be buffered and line terminated with 33 Ohms series resistor
before driving the DRAM array.

XDEN o

X DATA BUFFER Enable is an active low output asserted dur-
ing I/0 accesses to locations 22H and 23H. These locations
contain the index and configuration information for the
82C307 configuration registers. It is used to enable the buffers
between the XD and the MA busses for accessing the internal
registers on the 82C307.

82

WDLE O

Write Data Latch Enable is an active high output used to latch
the write data from the CPU into a temporary register for
delayed write operation to the DRAM array.

Memory Expansion

PFP Symbol Type Description

7778 BLK<3:2> (0] Block 3 to Block 0 are active low signals used to select up to

80,81 BLK<1:0> (6] 4 blocks of DRAMs. These signals should be gated with
RAS<3:0> to generate RAS signals for the individual banks.
During refresh, all the blocks are enabled simultaneously.

8 MDEN o Memory Data Enable is an active low signal, which when
active enables the drivers between the memory data bus and
the local data bus. This signal is connected to the MDEN
input of the 82B305 data buffers to enable transfers between
memory and the processor.

5 DRD O Data Read controls the data transfer direction between the

MD to the LD bus. When low, it allows data transfer from the
memory data bus to the processor data bus. When high, it
transfers data from the processor data bus to the memory
data bus.
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Decodes

PFP Symbol

Type

Description

68 ROMCS

(0]

ROM CHIP SELECT is an active low chip select output to the
BIOS EPROMSs. This output will be active when the top 256K
of the 4 Gigabyte or 1 MB address space is accessed. ROM
space at the top of 16 MB can be selectively programmed to
be enabled or disabled.

66 102XCS

This is an active low output and is activated during accesses
to the I/0 port addresses 22 and 23H.

Parity/EDC Support

PFP Symbol

Type

Description

Parity error is an active low input indicating a parity error
during DRAM read operation. If a system implements parity
generation and detection scheme, this input should be con-
nected to the LPAR output of the 82C306. The failing address
is latched within the 82C307 for diagnostic purposes. If the
system implements the error detection and correction scheme,
then this input should be connected to the ERR output of the
generically available 32-bit EDCU chips like the 74ALS632.
When LPAR is asserted active, it indicates to the 74ALS632
that either a single or a double bit error has occurred.

Parity Check is an active low output which controls whether
parity is generated or checked. When low, the parity check
function is enabled, whereby the data is checked for parity
errors. When high, parity generation logic is enabled, and
parity bits are generated.

Parity enable is an active low output that controls the overall
parity enable circuitry. This bit is controlled by the configura-
tion register. When in EDC mode, PEN indicates the beginning
of the DRAM cycle by generating a pulse which is one CLK2
cycle long.

WAIT is an active low input, which when active causes addi-
tional CLK2 periods to be inserted while wait is sampled
active. This permits stretching of the DRAM timing pulses
when operating in the EDC mode. This input can also be used
by other logic to extend the DRAM cycle. WAIT is sampled by
the CLK2 pulse to allow extension of RAS, RAS and DWE (if
asserted). The required setup and hold times must be met to
guarantee proper operation.

DRAM BUSY is an active low input that indicates that the
DRAM sub-system is busy and it cannot accept any new
memory requests. However, this input does not affect cache
accesses.

65 LPAR
6 PCHK
7 PEN

84 WAIT
83 DBUSY
82C307
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Test Pin
PFP Symbol Type Description
44 TEST A 10K Ohms pull up resistor is required.

Power and Ground

PFP Symbol Type Description
418 Vss
29,54 Vss
72,79 Vss
92 Vss
14,41 Vce
67,89 Vce

Reserved Pin

PFP Symbol Type Description
69,57

82C307 Absolute Maximum Ratings

Parameter Symbol Min. Max. Units
Supply Voltage Vee 7.0 Vv
Input Voltage V, -5 5.5 Vv
Output Voltage Vo -0.5 5.5 \Y
Operating Temperature Top -25 85 o}
Storage Temperature Tstg -40 125 C

NOTE: Permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operation
should be restricted to the conditions described under Operating Conditions.

82C307 Operating Conditions

Parameter Symboli Min. Max. Units
Supply Voltage Vee 4.75 5.25 \Y
Ambient Temperature Ta 0 70 C
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82C307 DC Characteristics

Parameter Symbol Min. Max. Units
Input Low Voltage Vi

TTL level (All pins except RESET4) .8 Vv
SHMT level (RESET4 pin) 1.0 \Y
Input High Voltage Vin

TTL level (All pins except RESET4 and CLK2) 20 Vv
CLK2 level 3.7 Vv
SHMT level (RESET4 pin) 4.0 Vv
Output Low Voltage VoL .45 \
Output High Voltage

All pins except IOCHRDY and NA pins Vou 24 \'
IOCHRDY and NA pins have open drain driver

Input LOW current @ Vg = Vgg I 10 uA
CLK2, RESET4, MDEN, XDA<7 0>, and MA<1:0>

All input and I/0 Pins except CLK2, _90 -10 uA
RESET4, MDEN, XDA<7:0>, and MA<1:0>

Input HIGH current @ V,, = Vg4 10 Py
CLK2, RESET4, XDALT: 0> MDEN, and MA<1: 0>

All input and 1I/0O pins except CLK2, 40 uA
RESET4, XDA<7:0>, MDEN, and MA<1:0>

3-State output OFF current LOW lozL -10 M2A
3-State output OFF current HIGH lozn 10 HA
Output leakage current lon TBD

Output short circuit current los TBD

Power supply current lec 200 mA
Input capacitance Cin TBD

Output or I/0 capacitance Court TBD

NOTES

1. MDEN, XDEN, DRD, PCHK, SCLK, ROMCS, and PEN pins have 4 mA TTL driver.

2. IOCHRDY and NA pins have 4 mA open drain driver.

3. READY, AF32, BLK<3:0>, RAS<3:0>, CAS, WDLE, CWE<1:0>, FBE, CALE, and DWE have 8 mA driver.
4. CRD<1:0> have 12 mA driver.

5. All timing parameters except t711A are specified under Capacitive load of 65 pF. Timing parameter t711A is

specified under capacitive load of 35pF.
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82C307 AC Characteristics
(Ta =0°C to 70°C, V¢ = 5V + 5%)

82C307-20 82C307-25
Sym Description Min Typ Max Min Typ Max Unit Notes
Memory Cycle
t701 Operating frequency 8 20 8 25 | MHz
t702  CLK2 period 25 20 ns
t703  CLK2 high time at 2V 8 8 ns
t704 CLK2 high time at 3.7V 5 5 ns
t705 CLK2 low time at 2V 7 7 ns
t706  CLK2 low time at .8V 5 5 ns
t707  CLK2 fall time (3.7V to .8V) ns
t708  CLK2 rise time (.8V to 3.7V) ns
t709 RESET4 hold time ns
1710 RESET4 setup time ns
‘CRD<1:0> delay from
t711A  CLK2 low for OWS non-pipeline 4 12 4 1 ns
read hit cycles
CRD<1:0> active delay from
e CLK2 low for all other cycles 8 24 8 22 ns
CRD<1:0> active delay from
1712 CLK2 high 6 20 6 16 ns
CRD<1:0> inactive delay from
t713 CLK2 high 6 20 7 20 ns
READY active delay from
t714 CLK?2 low 6 20 6 20 ns
READY inactive delay
t715 from CLK2 high 6 20 6 18 ns
‘CALE high to low delay
716 from CLK2 low 6 216 18 | ns
CALE high to low delay
t717 from CLK?2 high 10 22 10 18 ns
‘CALE low to high delay
1718 from CLK2 high 10 25 10 25 ns
AF32 active delay from
1719 CLK?2 low 6 20 6 16 ns
AF32 inactive delay
720 4rom CLK2 low 6 206 18 | ns
t721 RAS active delay from CLK2 low 10 21 10 21 ns
1722  RAS active delay from CLK2 high | 10 25 10 25 ns
Test Load = 65pF unless otherwise specified.
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82C307 AC Characteristics (Continued)
(T = 0°C to 70°C, Vg = 5V = 5%)

82C307-20 82C307-25
Sym Description Min Typ Max Rlin Typ Max Unit Notes

Memory Cycle (Continued)

RAS inactive delay

t723 from CLK2 high 10 25 10 25 ns

t724  RAS inactive delay
from CLK2 low 10 25 10 25 ns
Row address set up time from

1725 CPU address active 20 16 ns
Row address hold time from

t726 CLK2 low 28 25 ns
Column address valid to

727 GAS active 6 4 ns
Column address hold time from

1728 CLK2 high 10 25 10 25 ns
CAS active delay

1729 from CLK2 low 9 21 9 21 ns
CAS active delay

t730 from CLK2 high 9 21 9 21 ns
CAS inactive delay

t731 from CLK2 high 6 17 6 17 ns
DRD active delay

t732 from GLK2 high 10 30 10 25 ns
DRD active delay from

1733 CLK? low 10 30 10 25 ns
DRD inactive delay from

1734 CLK? low 10 25 10 25 ns

t735 FBE active delay from CLK2 low 10 20 10 20 ns

t736 FBE active delay from CLK2 high | 10 20 10 20 ns
FBE inactive delay from

t737 CLK?2 low 8 18 8 18 ns

t738  CWE active delay from CLK2 low | 10 22 10 20 ns
CWE active delay from

739 CLK2 high 10 22 | 10 20 ns
CWE inactive delay from

t740 CLK2 high 7 18 7 16 ns
BLK active delay from

741 address valid 20 20 ns

Test Load = 65pF unless otherwise specified.
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82C307 AC Characteristics (Continued)
(Ta = 0°C to 70°C, Vg = 5V + 5%)

82C307-20 82C307-25

Sym Description Min Typ Max Min Typ Max Unit Notes

Memory Cycle (Continued)
BLK inactive delay from

t742 CLK2 high 20 20 ns
DWE active delay from

1743 CLK?2 low 10 25 10 23 ns
DWE active delay from

t744 CLK? high 5 20 5 18 ns
MDEN low to high delay from

t745 CLK2 high 10 20 10 20 ns
MDEN high to low delay from

1746 CLK2 high 10 25 10 25 | ns
WDLE high to low delay from

t747 CLK2 high 10 20 10 20 ns
WDLE low to high delay from

1748 CLK2 high 6 15 6 15 ns

t744 DWE active delay from CLK2 high| 5 20 5 18 ns
MDEN low to high delay from

t745 CLK2 high 10 20 10 20 ns
MDEN high to low delay from

t746 CLK2 high 10 25 10 25 ns
WDLE high to low delay from

t747 CLK2 high 10 20 10 20 ns
WDLE low to high delay from

t748 CLK2 high 6 15 6 15 ns

CPU DMA Cycle
Command setup time to

t749 CLK2 high 10 10 ns
RAS active delay

750 from GLK2 high 20 20 | ns

1751 RAS inactive dela}y . 05 o5 ns
from commands inactive

t752 Row addres?s setup time from 20 20 ns
address valid
Row address hold time from

t753 CLK2 high 10 20 10 20 ns

t754  Column address setup to 1 1 ns
CAS active CLK2 CLK2

Test Load = 65pF unless otherwise specified.
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82C307 AC Characteristics (Continued)
(Ta = 0°C to 70°C, Vg = 5V + 5%)

82C307-20 82G307-25
Sym Description Min Typ RMax Min Typ Max Unit Notes

CPU DMA Cycle (Continued)

Column address hold time from

1755 commands active 25 25 ns

1756 CAS active delay from RAS active 2 2 ns
for DMA memory read cycle CLK2 CLK2

t757  CAS active delay from RAS active 3 3 s
for DMA memory write cycle CLK2 CLK2 n

t758  CAS active delay from CLK2 high | 8 20 8 18 ns
CAS inactive delay from

1759 commands inactive 8 18 8 8 ns
IOCHRDY high to low delay

760 from command active 15 15 | ns
IOCHRDY low to high delay

761 from CLK2 high 20 20 | ns

t762  DRD active delay from CLK2 high 20 20 ns
DRD inactive delay from -

t7e3 commands inactive 2 25 ns
AF32 active delay from

tre4 command active 1 15 ns
AF32 inactive delay from

t765 command inactive 13 18 ns
DWE active delay from

1766 AF32 active 17 17 ns

t767  DWE inactive delay from
commands inactive 17 17 ns
CRD and CWE active delay from

t768 CLK2 high 20 20 ns
‘CRD and CWE inactive delay

1769 from CLK2 high 8 20 10 20 ns

ROM Cycle
ROMCS active delay from

t770 CLK2 high 27 27 ns
ROMCS inactive delay from

t771 CLK2 high 22 22 ns
READY input setup time

772 45 CLK2 low 5 5 ns
READY input hold time to

t773 CLK? high 3 3 ns

Test Load = 65pF unless otherwise specified.
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82C307 AC Characteristics (Continued)
(Ta = 0°C to 70°C, Vg = 5V + 5%)

Sym Description

82C307-20

Min

Typ

82C307-25
Max Min Typ Max Unit Notes

REFRESH Cycle

RASI active delay from

7% GLK2 high 20 17 | ns
RASI inactive delay from
t775 CLK2 high 10 7 ns
t776  RASI pulse width 4 4 ns
CLK2 CLK2
777 m} active delay 1 1 ns
from RASi active CLK2 CLK2
t778 REFRESH address set-up time 2 2
to RASO CLK2 CLK2 ns
779 REFRESH address hold time 2 2 ns
from RAS3 CLK2 CLK2
IOCHRDY going low from
t780 CLK2 high 20 20 ns
t781 IOCHRDY float delay from CLK2 20 20 ns
1/0 Cycle
102XCS setup time to XIOR
1782 or XIOW 10 10 ns
I02XCS hold time to XIOR
t783 or XIOW 10 10 ns
XAO0 setup time to XIOR
t784 or XIOW 10 10 ns
t785  XAO hold time to XIORor XIOW 10 10 ns
XDEN active delay from XIOR
1786 or XIOW 15 19 15 19 ns
XDEN inactive delay from XIOR
t787 or XIOW 12 12 ns
t788  XDA input setup time to XIOW 10 10 ns
t789  XDA input hold time to XIOW 8 8 ns
t790  XDA output valid delay to XIOR 30 30 ns
t791 XDA output hold time to XIOR 15 15 ns

Test Load = 65pF unless otherwise specified.
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82C307 AC Characteristics (Continued)
(Ta = 0°C to 70°C, Vg = 5V + 5%)

82C307-20 82C307-25

Sym Description Min Typ Max Min Typ Max Unit Notes

Misc Timing
PCHK active delay from CAS

tr92 active during DRAM read cycles 10 10 ns
PCHK inactive delay from CAS

t793 inactive during DRAM read cycles 10 10 ns

t794  LPAR input setup time to CAS 10 10 ns
MEMB setup time to CLK2 low for

1795 CPU cycles 18 3 ns
MEMB setup time to command

t796 active for DMA cycles 1’ 1 ns

Test Load = 65pF unless otherwise specified.
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RAS I 1
XDAST:0> SN ¥\ CAS ADDRESS MOOPOUXX
RAS ADDA —> 730 731 —>| M
oas ‘l: 1 /J;-—
g
DWE
—>| [<—1733 734 —> J;—
DRD<1:0> Xl:
—> l:x—nas 1737—-1>J;
FBE :
__ o
MDEN
WDLE H
NPL* | > L
CALE PL* 1 N /2
| |78
—_ tﬂss 1740 > |<—
CWE<T0> a 7‘
Vi) \_1 |/ \2_

* NPL = Non-Pipeline  PL = Pipeline

Read Miss Cycle, 2 WS DRAM, 1 WS SRAM, Non-Pipeline
0 WS SRAW, Pipeline
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| i
ssox L LT L LT L [
KRR
eve | LML ML L LML LI
s | O\ A X2
ADDR X 1l [X 2
OE MODE
718 —=> l“:a/{«-ms
CRD<1:0> A
CS MODE
14— — 1715
READY 7|:
21—l )‘:_ | | t724
RAS
_/{RAS ADD
XDASTO> ¥ CAS ADDRESS )@M
t729—> |<— —p t731
- ] —
BAD ——1-
FBE |
1738 —->~ -
CWE<1:0> Eﬁs t_
=] t740
—>| |4 tn3 — 7@
DWE
— | |a—1t7a5 —>| |=tme
MDEN )L W
— 1747 —| |<—t7as
WDLE )l:_
716 —> |<a--> f==t718
CALE 1 | R df 2 | \_
BLK <3:0> \ /

NOTE: CRD and CWE signals are not generated during the Write Miss Cycles. CRD is only
generated for the chip select type of SRAMs during the Write Hit Cycles.

Write Hit/Miss Cycle, 2 WS DRAM, 0 WS SRAM, Non-Pipeline Mode
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|
SCKL 7] r— I I I I I I ' I ll_

CLK2

1749 5. [

XMEMW \ ‘a
XMEMR N_ /
1750 3| | 751> |4—_
RAS *
1752
ABUS *
| <1753 1755-| e
XDA ) ROW ADDRESS COLUMN ADDRESS *
175634
—>| [=—1758 759> |4—
CAS C
(READ)
175 .
— 1758 1759 > —
CAS ){; 7FE
(WRITE) —— 1757 ——

1760 -~ t761—>JZ—
\ 4
U
RDY Y
IOCHRD | = ’
1762 |-t 1763
DRD * 1

17643

1768 —> — 1765->{ |4
CRD
CWE

767> |-—

LA

DWE 4
1766)

NOTE: CRD and CWE are generated during DMA Write Hit Cycles.
CRD is generated for chip select type SRAMs.
AF32 is generated during DMA Cycle for 82C301 to generate the proper Action Code.

DMA Cycle

207 82C307



---------
PO

CLK2

SCLK

ATSCLK

ROMCS

ALE

XMEMR

ATEN

ACEN

, T2P|T1P‘ Tw

TwlTw'TwITwl | l

JUTATUU

=740

r71—1>F

NN

N

READY
(301)

ROM Read Cycle

e

tnz}

—_——

82C307
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|
SCLK —]_] | I . [ | | L

HLDA1

]
v

XMEMA 4
774> e —] 1775
> 1776
RASO - S~
> 774
1776 ala
RAST Z
t777 —> -

— | —— {776 ——>
RAS? 3'r

-<———11776
RAS3 3'('

|<t—1-t778 —> [t—1779—
XDA BUS VALID REFRESH ROW ADDRESS }

__<—t780 —>| 1781 |«—

(LY

IOCHRDY

NOTE: t776 is the RAS pulse width during refresh and it is programmable through register 11 bits
1 and 2. IOCHRDY will not be generated during a classical refresh.

Refresh Cycle
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1782 la— | 1783 »| 1782 r— 1783 F
102XCS 7 I\
— -j

1784-}4— —» 785 I<> t784 L—l785
: XX

iow N 4

10 A 4

t789 N DATA OUT

17881 - 790> F f <—t791

“_MEMORY ADD ®-MEMORY ADD OUTPUTS

%ynw t7as->[ |<——>]F—t7a7
XOEN H(NOTE

NOTE: No data output and XDEN is inactive if the index set up by the previous 1022 Write doesn’t
point to a valid 1023 register of 82C302.

o

XDAT7-0

1/0 Read/Write Cycle
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Parity Timing

CAS 1 \ 2 /
1792 1793

PCHK 1 \ 2 /

1794 [—
— 1
LPAR

NOTE: LPAR in 82C307 is used to latch the address which caused the parity error, and it has to
occur prior to the CAS for the next cycle.

MENB TIMING

cwe LTI
T T2
XMEMR

ADDR XMEMW

—p| [=—1795 1796
MENB 1 MENB

CPU Cycle DMA Cycle
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S8 38 s328, B30
HEH

Load Circuit Measurement Conditions

Parameter Output Type Symbol C,_(pF) R, (Q) RL (Q) SW, SWw,
Propagation  Totem pole t
- PLH
Delay 3-state torL 50 _ 1.0K OFF ON
Time Bidirectional
Propagation ~ Open drain or tpLH o
Delay Time Open Collector  tpyy 50 0.5K ON  OFF
. . 3-state toLz ON
Disable Time  g; i octional toriz 5 05K 1.0K OFF ON
. 3-state tpzL ON  ON
Enable Time Bidirectional togm: 50 0.5K 1.0K OFF ON
‘bl t
wnX /T Vit
INPUT 1.3V
S(’_____/ K 10% Vi
tpLH
VoH
OUTPUT 1.3V 1.3v
(DELAY) tpzL VY S Y /A — Vo
tpLz
11.3V ﬂ
/ 0.5V
' ot M __0svV_______
OUTPUT & tpHz } Vo
(ENABLE/DISABLE) e oy T Vou
1.3v
ViH=3V,ViL=0V,,<10ns,y<5ns
Vece
Reset 1 DC Characteristics
5
sw1
4
R4 s 3
o 0 3
> 2
R
CL ! VDD = 5V
Ta = 25°C
SWy _J (TYP)
2 3 4 5
VIN (V)
Load Circuit and AC Characteristics Measurement Waveform
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68-LEAD PLASTIC CHIP CARRIER

1985(25.01)
995(25.27)

610400,
.985(25.01) | 78(3.52)
> .090(2.29)
'995(25.27) 0T
.950(24.13) -130(3.30)
- . 956(23.28) I l_|_ .020(0.51)MIN
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DIMENSIONS IN INCHES (MILLIMETERS) S = 3.6/1
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(W g || g

84-PIN PLASTIC LEADED CHIP CARRIER UNIT (mm)

%

_ 0.71£0.07 _127 -

o)

jo|=j=p=jmjulegageimgejopaiajoinieisiele)e)

5.0 MAX I 29.2+0.2
I =l
| 30.23 + 0.2 >
82A303 Absolute Maximum Ratings
Package Type
Order Number Note 1 Remarks
P82C301 PLCC-84 C (Note 2)
P82C302 PLCC-84 C
P82C303 PLCC-68 C
P82A304 PLCC-68 C
P82A305 PLCC—68 C
P82A306 PLCC-68 C
P82C307 PFP C
CS8230 — Standard CHIPSet (Note 3)
NOTES

1. PLCC = Plastic Leaded Chip Carrier 84 Pins
2. C = Commercial Range, 0° to 70°C, Vpp = 4.75 to 5.25 V
3. CS8230 consists of P82C301, P82C302, P82A303, P82A304, P82A305, P82A306.
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e

] 3.19 (0.126) MAX

|r———1.8 (0.071) MAX

B

PIN #1

DIMENSIONS: mm (in)

100-PIN PLASTIC FLAT PACKAGE
(RECTANGULAR)

—>| l<—0.65 (0.0256) TYP —x>l I<—o.3 (0.012) TYP

17.4 (0.685)
20.2 (0.795)
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CHIPS Regional Sales Offices

California, Irvine

Chips & Technologies, Inc.
(714) 852-8721
California, San Jose
Chips & Technologies, Inc.
(408) 437-8877

Georgia, Norcross

Chips & Technologies, Inc.
(404) 662-5098
Germany, Munich

Chips & Technologies, Inc.
49.89.4610.0530

Hinois, Itasca

Chips & Technologies, Inc.
(312) 250-0075

Korea, Seoul

Chips & Technologies, Inc.
8225512723

Massachusetts, Burlington

Chips & Technologies, Inc.
(617) 273-3500
Pennsylvania, Blue Bell
Chips & Technologies, Inc.
(215) 540-2214

Texas, Dallas

Chips & Technologies, Inc.
(214) 702-9855

Taiwan, R.O.C.

Taipei

Chips & Technologies, Inc.
8862 717-5595

CHIPS International Distributors

CENTRAL AMERICA
Central America
Mexico, Guadalajara
Sonika

5236-474-250

FAR EAST
Australia

Victoria, Burwood
R&D Electronics
61-808-8911

Hong Kong

Kwun Tong, Hong Kong,
Wong's Kong King Ltd.
852-345-0121

India

Santa Clara, CA (USA)
Silicon Electronics
(408) 988-4408

Israel

Tel-Aviv

Cvs

9723-544-7475
Japan

Tokyo

ASCII Corporation
813-479-0486

Korea

Seoul

Kortronics Enterprises
822562 90557

Singapore

Singapore

Chartered Telmos Design
PTE Ltd.

65778 9331

Taiwan, R.O.C.

Taipei

Union Technology Corp.
886-2-501-8170

Taipei

World Peace

Industrial Co., Ltd.
886-2-505-6345

EUROPE

Belgium, Bruxelles
Auriema Belgium S.A./N.V.
32 (02) 523-62-95
Finland, Helsinki

OY Fintronic AB

358 06926022

France, Le Chesnay
A2M

33139.54.91.13
Germany, Nettatal

Rein Elektronik GmbH

49 (02153) 733-0

Italy, Balsamo

Moxel S.r.l.

39 (02) 61.29.0521
Netherlands, Eindhoven
Auriema Nederland B.V.
31(0) 40-816565

Spain, Madrid
Compania Electronica
de Tecnicas
Aplicadas, S.A.
34-1-754-3001

Spain, Barcelona
Compania Electronica
de Tecnicas
Aplicadas, S.A.
34-3-300-7712
Switzerland, Dietikon
DataComp AG
41017405140

United Kingdom, Berkshire,

Maidenhead
Katakana Limited
Maidenhead 44 628 75641

NORDIC COUNTRIES
Denmark, Herlev
Nordisk Elektronik A/S
45-284-20-00

Norway, Hvalstad
Nordisk Elektronik A/S
47028462 10
Sweden, Kista
Nordisk Elektronik A.B.
468 703 4630




CHIPS Sales Representatives

UNITED STATES
Alabama, Huntsville

The Novus Group, Inc.
(205) 534-0044

Arizona, Scottsdale
AzTECH Component Sales
(602) 991-6300
California, Santa Clara
Magna Sales

(408) 727-8753
California, San Diego
S.C. Cubed

(619) 481-0757
California, Thousand Oaks
S.C. Cubed

(805) 496-7307
California, Tustin

S.C. Cubed

(714) 731-9206
Colorado, Wheat Ridge
Wescom Marketing, Inc.
(303) 422-8957

Florida, Casselberry
Dyne-A-Mark Corporation
(407) 831-2822

Florida, Clearwater
Dyne-A-Mark Corporation
(813) 441-4702

Florida, Ft. Lauderdale
Dyne-A-Mark Corporation
(305) 771-6501

Georgia, Lilburn

The Novus Group, Inc.
(404) 263-0320

Idaho, Boise

Wescom Marketing, Inc.
(208) 335-6654

Hlinois, Hoffman Estates
Micro-Tex, Inc.

(312) 382-3001

Indiana, Carmel

Giesting & Associates
(317) 844-5222
Maryland, Annapolis
ESS

(301) 269-4234
Massachusetts, Woburn
Mill-Bern Associates, Inc.
(617) 932-3311

Michigan, Comstock Park
Giesting & Associates
(616) 784-9437
Michigan, Livonia
Giesting & Associates
(313) 478-8106
Minnesota, Eden Prairie

High Technology Sales Assoc.

(612) 944-7274
New Jersey, Bellmawr
TA.l

(609) 933-2600

New York, Commack
ERA, Incorporated
(516) 543-0510

North Carolina, Raleigh
The Novus Group
(919)833-7771

Ohio, Cincinnati
Giesting & Associates
(513) 385-1105

Ohio, Cleveland
Giesting & Associates

(216) 261-9705

Oregon, Beaverton
L-Squared Limited
(503) 629-8555
Pennsylvania, Pittsburgh
Giesting & Associates
(412) 963-5832

Texas, Austin

OM Sales

(512) 388-1151

Texas, Houston

OM Sales

(713) 789-4426

Texas, Richardson

OM Sales

(214) 690-6746

Utah, Salt Lake City
Wescom Marketing, Inc.
(801) 269-0419
Washington, Kirkland
L-Squared Limited
(206) 827-8555
Wisconsin, Waukesha
Micro-Tex, Inc.

(414) 542-5352

CANADA

Ontario, Kanata
Electro Source, Inc.
(613) 592-3214
Ontario, Rexdale
Eiectro Source, Inc.
(416) 675-4490
Quebec, Pcinte Claire
Electro Source, Inc.
(514) 630-7846




Chips and Technologies, Inc.
3050 Zanker Road, San Jose, CA 95134 408-434-0600 telex 272929 CHIPS UR

CHIPS, CHIPSet, NEAT, NEATsx, LeAPSet, LeAPSetsx, PEAK, CHIPS/280, CHIPS/250, CHIPS/230,
CHIPS/450, MICROCHIPS, CHIPSPak, CHIPSPort, CHIPSIink are trademarks of Chips and Tech-
nologies, Inc.

IBM AT, XT, PS/2, Micro Channel, Personal System/2, Enhanced Graphics Adapter, Color Graphics
Adapter, IBM Color Display, IBM Monochrome Display are trademarks of International Business
Machines.

Intel, iIAPX 386 are trademarks of Intel Corporation.

Motorola is a trademark of Motorola.

Lotus is a trademark of Lotus Corporation. Microsoft is a trademark of Microsoft.

Copyright 1988, 1989 Chips and Technologies, Inc.

These data sheets are provided for the general information of the customer. Chips and Technologies,
Inc. reserves the right to modify these parameters as necessary and customer should ensure that it
has the most recent revision of the data sheet. Chips makes no warranty for the use of its products
and bears no responsibility for any errors which may appear in this document. The customer should
be on notice that the field of personal computers is the subject of many patents held by different
parties. Customers should ensure that they take appropriate action so that their use of the products
does not infringe upon any patents. It is the policy of Chips and Technologies, Inc. to respect the
valid patent rights of third parties and not to infringe upon or assist others to infringe upon such
rights.




