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RISC CPU WRITE BUFFER

TT-52-07
IDT79R3020

FEATURES:

o Temporary storage buffers to enhance the performance of the
IDT79R3000 RISC CPU processor

o Allows for write operations by the RISC CPU processor during
Run cycles

o Each Write Buffer has four locations to handle an 8-bit
address slice and a 9-bit data slice (including a parity bit)

¢ High-speed CEMOS™ technalogy

¢ Pin, functionally and software compatible with the MIPS
Computer Systems R2020 Write Buffer

¢ Speeds from 16,7 to 40 MHz

o Military product compliant to MIL-STD-883, Class B

DESCRIPTION:

The IDT79R3020 Write Buffer enhances the parformance of
IDT79R3000 systems by allowing the processor to perform write
operations during Run cycles instead of resorting to time-
consuming stall cycles. Each IDT79R3020 device handles an 8-bit
slice of address, and a 9-bit slice of data (one parity bit per byte);
thus, four IDT79R3020s provide 4-deep buffering of 32 bits of
address and 36 bits of data and parity. Figure 1 illustrates the
functional position of the Write Buffer in an IDT79R3000 system.

Whenaever the processor performs a write operation, the Write
Buffer captures the output data and its address (including the
access type bits). The Write Buffer can hold up to four data—
address sets while it waits to pass the data on to main memory.
Transfers from the processor to the write buffers occur synchro-
nously at the cycle rate of the processor and the write buffer signals
the processor if it is unable to accept data. The write buffer also

- provides a set of handshake signals to communicate with a main

memory controller and coordinate the transfer of write data to main
memory.

The sections that follow describe these IDT79R3020 Write
Buffer interfaces: .
e the processor-Write Buffer interface
¢ the Write Buffer-main memory interface
* a miscellaneous, Write Buffer-board control interface.
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Figure 1. The IDT79R3020 Write Buffer in an IDT79R3000 System
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WRITE BUFFER - IDT79R3000 PROCESSOR ~
INTERFACE

Figure 2 shows the signals comprising the Write Buffer interface
to the IDT79R3000 (all descriptions assume that four IDT79R3020

Write Buffers are used to implement a 32-bit, buffered interface).
The AdrLo bus and Tag bus bits from the processor are both

connected to the Write Buffer to form a 32-bit physical address that
is caplured by the buffers. Thirly-two bits of data, four bits of parity,
and two access type bits are also captured by the Write Buffer, The
paragraphs that follow describe the Write Buffer-processar inter-
face signals and the timing of processor-to-Write Buffer data

transfers.
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Figure 2. Write Buffer — IDT79R3000 Processor Interface

Write Buffer-Processor Interface Signals

Clock

An inverted version of the IDT79R3000’s SysOut signal from the
IDT79R3000 procassor that synchronizes data transfers. The
Write Buffer uses the trailing edge of Clockto latch the contents of
the AdrLo bus and uses the leading Clock edge to latch the con-
tents of the Data and Tag buses.
Dataln8:0

Nine input data lines from the IDT79R3000 processor's Data bus
(eight bits of data and one bit of parity).
Addrin7:0

Eight input address lines from the IDT79R3000 processor. The
address lines are taken from the AdrLo and Tag buses.

Address1:0

Thetwo least significant address bits from the IDT79R3000 proc-
essor. These two address bits must be connected to all four Write
Buffers and are used in conjunction with the access type
(AccTyp1:0) signals, the Position1:0 signals, and the BigEndian
signal to detarmine which byte(s) in a word are baing written into a
particular Write Buffer.
AccTypin1:0

The access type signals from the IDT79R3000 processor speci-
fying the size of a data access: word, tri-byte, half-word, or byte.

WiMem
This input Is connected to the MemWr signal from the

IDT79R3000 processor that is asserted whensver the processor is
performing a store (write) operation.

Request

The primary purpose of this signal is to request access to mem-
ory and is described later when the Write Buffer-Main Memory
Interface is discussed. The Request signal can also be connected
to the CpCondo0 input of the IDT79R3000 and can then be tested
by software to detarmine if there is any data in the Write Buffer.

Since Request is deasserted if there is no data in the Write Buffer,
software can determine if a previous write operation (for example,
to an VO device) has been completed before initiating a read or
read status operation fram that device.

WbFull

The Write Buffer asserts this signal to the IDT79R3000's
WrBusy Input whenever it cannot accept any more data; that is,
when the current write will fill the buffer or the buffer has all ad-
dress-data pairs occupied. The IDT79R3000 processor performs
a write-busy stall if it needs 1o store data while the WbFull/WiBusy
signal is asserted,

Data & Address Connections

Figure 3 illustrates how four Write Buffers are connected ta the
address and data outputs of the IDT79R3000 processor.

Address Inputs

Each Write Buffer device has eight address inputs (Adrin7:0).
The four low~order bits (Adrin3:0) are clocked into the device on
the trailing edge of the Clock signal and are taken from the
IDT79R3000's AdrLo bus, The four high—order bits (Adrin7:4) are
clocked into the device on the rising edge of the Clock signal and
are taken from the IDT79R3000's Tag bus.

Each device also has separate inputs (Address1, Address0) for
the two low-order bits from the AdrLo bus. These bits must be
input to each device since they comprise the byte pointer. Note in
Figure 3 that the two low-order Adrin inputs {Adrin1:0) to Write
Buffer device 0 are connected to ground since the Addressi,
Address0 inputs already supply these bits to the devics,

Data Inputs

Each Write Buffer device has nine data inputs that are clocked
into the device on the leading edge of the Clock signal and are
taken from the IDT79R3000’s Data bus. In Figure 3; sach device
captures eight bits of data and one bit of parity. Also note that the
data bits assigned to each device correspond to the address bits
connected to the device. This arrangement is required since data
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selection is dependent on a combination of the AccType signals
and the two low order address bits. The arrangement also

simplifies system utilization of the "Read Error Address" featurs

described later. )
T-52-07
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Flgure 3. Write Buffer Data and Address Line Connections

The Position1 and Position0 signals shown in Figure 3 spacify
the nibble position within a halfword that each write buffer device
comprises.

Write Buffer - Processor Timing

Transters between the processor and the Write Buffers occur
synchronously: the Clack signal from the processor is input to the
Write Buffers and used to clock the address and data information

into the Write Buffers’ latches. Figure 4 illustrates the timing for the
processor-Write Buffer interface.

When the WriMem signal is asserted, the low-order address bits,
and the Address 1:0 inputs, are latched on the trailing edgs of the
Clock signal (1). The rising edge of Clock (2) is used to latch the
high-order address bits, the access type inputs and the contents of
the data bus.
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Figure 4. Processor — Write Buffer Interface Timing

WRITE BUFFER - MAIN MEMORY INTERFACE

Figure § shows the signals comprising the Write Buffer interface
to main memory, This interface is essentially decoupled from the
Write Buffer-processor interface: although some synchronization

g

of the memory interface signals and the Clock signal is required,
the handshaking signals in this interface have no direct connection
to the operation of the Write Buffer-processor interface.
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Figure 5. Write Buffer — Main Memory Interface

Write Buffer - Maln Memory Interface Signals

Each Write Buffer provides the following signals that comprise
the Interface to a maln memory controller:
Addrout 7:0

Eight address line output from each Write Buffer.
DataOut 8:0

Nine data lines from each Write Buffer (eight bits of data and one
bit of parity).
AceTypOut 1:0

The access type signals from the Write Buffer specifying the size
of a data access: word, tri-byte, half-word, or byte.

OutEn
The memory controller asserts this write input to enable the tri-
state outputs of the IDT79R3020 address and data signals.

Request
The Write Buffer asserts this signal to inform the main memory
system that it has data to be written to memory.,

Acknowledge

The main memory system asserts this signal when it has cap-
tured the data presented by the Write Butfer on the DataQut lines.
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Write Buffer - Maln Memory Interface Timing

Figure 6 illustrates the timing for the transfer of data from the
Wiite Buffer to the main memory system. The sequence illustrated
in this figure Is as follows:

1) When the Write Buffer has a data-address pair for transfer to
the memory system, it asserts the Request signal.

2) When memory system is ready to handle the Write Buffer
data, it asserts the OutEn signal to enable the Write Buffers’
address and data outputs onto the system buses.

3) When memory system no longer requires the Write Buffer
address and data outputs, it asserts the Acknowledge signal.

The Write Buffer responds to this signal by discarding the
address-data pair that was just output.

4) The memory system can deassert the OutEn signal to return
the Write Buffers’ address and data outputs to their tri-state
‘condition. :

5) Since the Request signal remains asserted, the memory sys-
tem asserts the OutEn signal again to enable the next
address-data pair onto the system buses.

6) When memory system has accepted the second address-
data pair, it again asserts the Acknowledge signal. If the Write
Buffer is now empty, it responds to this signal by deasserting
the Request signal.

dook N N/ N/ \_/ \_

Request

7

e\

Acknowledgs
QutEn @ @
AddrOut
DataOut ) VT

Figure 6. Write Buffer — Main Memory Interface Timing

Note that the buffer’s Interface to main memory is not completely
asynchronous: assertion of the Request signal by the Write Buffer
Is synchronized with the rising edge of Clock, and the Acknowl-
adge signal input by main memory has a minimum set up and hold
time in relation to the Clock signal.

MISCELLANEOUS WRITE BUFFER - BOARD
LOGIC INTERFACE

The Write Buffers support several functions that utilize signals
that do not fit neatly into the descriptions of sither the processor or
main memory Interfaces. These functions and signals typically
Involve miscellaneaus logic on a CPU board and include the fol-
lowing:

* byte gathering
« configuration connections (Big Endian, Position 1:0)
¢ address matching logic
¢ earror address latch logic
The sections that follow describe each of these categories.

Byte Gathering

The Write Buffers perform byte (half-word, tri-byte and word)
gathering to decrease the number of write transfers to same loca-
tion; that is, sequential writes to the same WORD address have
thelr data combined into the same address-data pair buffer.

Byte gathering is prohibited in the address-data pair that is cur-
rently available to the memory controller. Thus, the first write into
an empty Write Buffer will not have subsequent writes gathered
into It because it is currently available for output to memory. Writes
to the same lacation (byte) may be overwritten in the Write Buffer if
the gathering is not prohibited by the preceding rule.

The Write Buffars present address-data pairs to the main mem-

ory controller in the sequence in which they were racsived from the
processor except in the case of gathered data, where bytes or half
words can be collected and written to main memory in a single
write operation. If the address-data pair buffer is scheduled to be
output, then gathering is inhibited and tha buffer contents are pre-

sented to the main memory controller. Subsequent writes are then
placed in another buffer. No reliance should be placed in any
aspaect of gathering (except that it only involves sequential writes to
the same word address) as it is not readily deterministic. Non-
sequential writes to the same word address are not gathered.

Note that gathering can require that two main memory controller
references be used to empty a single Write Buffer entry. For exam-
ple, this can occur if Bytes 0 and 3 of a word are sequentially writ-
ten. Where order in writing is important, such as in VO controllers,
software should avoid sequential accesses to the same word. In
cases.where write-read access ordering is important but reading of
the write location is not desired, such as during /O, then a write fol-
lowed by a write to a dummy location followed by a read of the
dummy location will insure the first write has occurred before con-
tinuing. Alternatively, the Request signal can be tested to deter-
mine that the Write Buffer is empty.

Conﬁgurauon Logic Connections

Because of their byte gathering capability, each bufter device
internally maintains a record of each valid byte in an address/data
pair. To do this, sach device must have a way of determining which
data bits within a word it is handling. The following signals deter-
mine how the write buffers handle data that is written to the
devices: .
¢ Position 1, Positlon 0 - these signals (in conjunction with
BigEndian) determine how each Write Buffer decodes the
Address 1/0 and AccType 1/0 to determine if it should store
the data inputs. Refer to Figure 3 for an illustration of how
data bits are assigned to Write Butfer devices basad on their
position.

+ BigEndian - When asserted, byte 0 is the leftmost, most
significant byte (big-endian): when deasserted, byte 0 is the
rightmost, least-significant byte (little-endian).

-e Address 1, Address 0 - these signals (taken from the AdrLo

bus) must be connected to all buffer devices since they
determine which byte within a word is being accessed,
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o AccType 1, AccType 0 - these inputs signals specify the data
size of a write operation as shown in Table 1,

Table 1 shows how these signals operate to spacify how bytes

are saved within the Write Butfers. -1 .
[ -5207

A_clgcegs Address Bytes Accessed
1 P 0 1 0 31 Big-Endian 0| 31 Little—Endian 0
1 1
(word) 0 0
1 0 0 0
{triple-byte) | © 1
0 1 0 0
(halfword) 1 0
0 0 0 0
(byte) 0 1
1 0
1 1

Table 1. Byte Specifications for Write Operations

The lower two address bits of the device In position zero (as
determined by the two POSITION inputs) are inhibited; that is, they
are not stored directly as they are output on the AdrLo bus. Instead,
on output, the lower two address bits are generated from the indi-
cation of the positions of the valid data bytes as determined by
above table.

MatchOut/Matchin Loglc and Read Conflicts

Whenever the processor references main memory (either a write
or aread reference), the Write Buffers compare the word address
from the CPU with the word addresses stored in the buffers. If any

word address matchss, the buffers assert signals that can be used
by the main memory controller to ensure that the Write Buffer is
emptied before the read access with the conflicting address has
been performed.

Figure 7 illustrates the Write Buffer signals involved in address
comparison logic, Each write buffer provides four output signals
(MatchOut A, B, C, and D) which correspond to the four buffer
ranks (A, B, C, D) in each device as shown In Figure 1. These
MatchOQut signals can be externally NANDed as shown in Figure 7
to determine if the address being input matches those in any rank
of the Write Buffer.

Write Buffer 0

— MatchinA MatchOutA
MatchinB MatchOulB j———3»
MatchinC MatchQutC {——3»
MatchInD MatchOutD [—m-

Wirite Buffer 3
¢—1 MatchinA MatchOutA
MatchinB MatchOutB [———3»
MatchinC MatchOQutC }———Jp
MatchinD MatchOutD ——=3
Wilte Buffer 2 MatchinA
@~ MatchinA MatchOutA
MatchinB MatchOutB f———3
MatchinC MatchOutC [——3 MatchinB
MatchinD MatchOutD [—3m-
]
Write Buffer 1 MatchinC
&—— MatchinA MatchOutA
MatchinB MatchQut8 }———2m
MatchinC MatchOutC f—a—Jmm MatchinD
MatchinD MatchOutD 3w n

To Main Memory
Controller

—] ))—» CONFLICT

Figurs 7. Write Buffer MatchOutMatchin Loglc
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The outputs of the NAND gates are fed into Write Buffers via the
Matchin A, B, C, and D signals and are used within each device as
part of the byte gathering logic. The NAND gate outputs can be
NANDed together as shown In Figure 7 with the resultant signal
used (in conjunction with the processor's MEMRD signal) to alert
the main memory controller logic that there is a pending buffered
write that contlicts with a just-issued read. The main memory con-
troller can then delay the read access until the Request signal is
deasserted indicating that the Write Buffer has been emptied.

Error Address Latch T_SQ ~0 7

The write buffer incorporates an internal latch that can be loaded
with one of the buffered addresses and subsequently enabled out
onto the data lines, This feature can be used by error handling rou-
tines to read an address back from the Write Buffer and analyze or
recover from certain bus srrors. Figure 8 shows the signals in-
volved in operation of this latch.

Addressin

LatchErrAddr

Error Address
Latch

EnErrAddr

>

Dataln

DataQut

AddressOut )

Flgure 8. The Write Buffer Error Address Latch

When the LatchErrAddr signal is asserted, the address currently
available to the address outputs of the Write Buffer is latched into
the Internal fatch. This address can then be output on the DataOut
lines by asserting the EnErrAdr signal so. that the processor can

read the address in as data. Refer to the AC specifications for
timing parameters of the signals associated with the error address
latch.
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ABSOLUTE MAXIMUM RATINGS™ ¥

SYMBOL RATING COMMERCIAL | MILITARY jUNIT,
Terminal Voltage
Vieam |with Respectto | —05t+7.0 | 05t0+7.0 | V
GND
T [ e 010470 | 55104125 | °C
Toms  |oomPeralie | _ggio4125 | 65104135 | °C
Tsta Storage o
Temperature? -55to +125 -65to +150 | °C
VIN Input Voltage —051t0+7.0 | -05t0+7.0 | V
NOTES:

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
INGS may cause permanent damage to the device, This is a stress rating
only and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is not
Imptied. Exposure to absolute maximum rating conditions for extended pe-
riods may affect reliability.

2. VINminimum =-3.0V for pulse width less than 15ns. ViN should notexceed

Vce +0.5 Volts.

3. Not more than one output should be shorted at a time. Duration of the short
should not exceed 30 seconds.

DC ELECTRICAL CHARACTERISTICS —
COMMERCIAL TEMPERATURE RANGE (T4 =0°C to +70°C, Vce = +5.0 V 1 5%)

RECOMMENDED OPERATING
TEMPERATURE AND SUPPLY VOLTAGE
AMBIENT
GRADE TEMPERATURE GND Vee
Military -55°C to +125°C oV 5.0+ 10%
Commercial] 0°C to +70°C oV 5.0+5%

OUTPUT LOADING FOR AC TESTING

To Device
Under Test

SYMEOL|  PARAMETER TEST CONDITIONS NG AR i A e A i ] k] UNT
Vou Output HIGH Voltage Vee = Min, lon = —4mA 35 — |35 — 185 — 135 —|358 —l vV
VoL Qutput LOW Voltage Ve = Min, loL = 4mA — 04| — 04— 04]— 04! — 24| v

Vi Input HIGH Voltaget® 24 — |24 — 24 —loa4 —l24 —]v
Vi Input LOW Voltage™® — 08| — 08— o08|— o8} — o08] Vv
CiN Input Capacitance 10 — |10 —~]10 —]10 —] 10 —| pF
Cout Qutput Capacilance 10 —J10 —]10 —1]10 —~]10 ~| pF
[ Operating Current Vg = Max — 60}~ 60| — 70]— 8] — 9] mA
] Input HIGH Leakage ViH = Vee —~ 10fj— 1W0|— 10]— 0]~ 10] pA
i Input LOW Leakage ViL = GND -0 —|-10 — |-10 — |-10 —{-10 — | pA
loz Qutput Tri-state Leakage VoH = 2.4V, VoL = 0.5V —40 40 |40 40 |40 40 |40 40]-40 4o pA

DC ELECTRICAL CHARACTERISTICS —

MILITARY TEMPERATURE RANGE  (Ta=-85°C to +125°C, Vcg = +5.0 V 1 10%)

SYMBOL PARAMETER TESTCONDITIONS | %7 MR | 20OMUE | ZSOMHE | e Mz | unm
Vou Qutput HIGH Voltage Veg = Min, loH = ~4dmA 3.5 — 3.5 — 3.5 — Vv
Vou Qutput LOW Voliage Veo = Min, loL = 4mA — 0.4 — 0.4 — \
Vi Input HIGH Voltage'" 24 : v
Vi Input LOW Voltage® ; v
CiN Input Capacitance pF
Cout Output Capacdilance pF
lec Oparating Current mA
H Input HIGH Leakage pA
I8 Input LOW Leakage pA
loz Qutput Tri-state Leakage = 2.4V, VoL = 0.5V pA

NOTES:

1. Vi should be held above Vg + 0.5 Volts.

2. Vi Min. = -3.0V for pulse width less than 15ns. Vi, should not fall below -0.5 Volts for longer periods.

64 - 8
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AC ELECTRICAL CHARACTERISTICS — . , . , 7" - 5;_ o 7

COMMERCIAL TEMPERATURE RANGE (T, +0°C 10 70°C, V5 = +5.0V + 5%)
sYMBOL PARAMETER MIN, MAX] N, BAX,| M. MAX, IR, MAX.| M. .| UNT
t1 Addrin (3:0) fo Clock falling setup § —|7 —}6 —|8 —]3 — ns
12 Addrin (3:0) from Clock falling hold 4 —~| 4 —714 —-13 —138 — ns
t3 Address 1:0 to Clock falling setup 8§ —|7 —|6 —}18 —]8 -~ ns
t4 Addraess 1:0 from Clock falling hold 4 —]|1 4 —|4 —}3 —]3 — ns
t5 Access Type 1:0 to Clock rising setup 7 —{ 6 —|585 — |4 —1[|4 — ns
6 Access Type 1:0 from Clock rising hold 3 —|38 —-12 —]l2 —|2 -~ ns
7 Addrin (7:4) to Clock rising setup 7 -5 —14 —]14 —14 — ns
18 Addrin (7:4) from Clock rising hold 3 —~]1]3 —-12 —11 — |1 — ns
19 Dataln (8:0) to Clock rising setup 7 —|5 —14 —|4 —-1]14 - ns
t10 Dataln (8:0) from Clock rising hold 3 -3 —}12 =11 — | 1 — ns
1 ‘WrtMem to Clock fising setup 09 —| 8 —1}17 —|6 —1|6 ~ ns
ti2 ‘WriMem from Clock rising hold 6 —| 5 —|4 ~18 —]8 — ns
t13 Request from Clock rising - 32| = 30 |— 2}~ 16|— 16 ns
t14 Acknowledge to Clock rising setup 12 —J11 — |6 —]|4 —14 — ns
ti5 Acknowledge from Clock rising hold 7 —] 6 —~]5 —|383 ~—~]38 — ns
t16 LatchErrAdr to Acknowledge rising 5 —| 8 —|8 —}13 —1{3 — ns
17 ‘WoFull active from Clock rising — 21| = 19| — 17} — — ns
t18 ‘WoFull inactive from Clock rising - 21| - 19 |- H} — - ns
119 OutEn to AddrOut (7:0), DataOut (8:0) valid 2 15 2 15 2 15 2 12 2 i2 ns
120 OutEn to AddrOut (7:0), DataQut (8:0)tri-state | 2 164 2 15 | 2 15| 2 12| 2 12 ns
21 MatchQut (ABCD) from Clock rising — 24} - 2 }—- 20| — 15]— 15 ns
122 Matchin (ABCD) to Clock rising setup 10 —| 9 —|8 —]85 —|°5 — ns
23 Matchin (ABCD) from Clock rising hold 3 —|38 —8 —}13 —1]3 - ns
124 ‘EnErrAdr to Data (error latch) valid 2 15| 2 5|2 18{2 1|2 15| ns
125 ‘EnErrAdr to Data (error [atch) tri-state 2 5|2 152 152 5|2 15| ns
126 Address/Data out from Clock rising - 30| — 27| — 24| — 186 |— 16 ns
127 Reset to Clock rising, set-up 0 —116 — 1|10 —{8 —|8 —1 ns
28 | Resst from Clock rising, hold 3 —|2 =11 — 11 — |1 — ns
129 Reset low pulse width 8 —| 8 — |8 —|8 — |8 — |cycles
130 WbFull High from Clock rising (after Reset) - 22— 21 |—= 20| — 11 |- 1 ns
131 Request High from Reset low — 20| — 19]|— 18| — 16|— 16 ] ns
132 Access TypOut 1:0 low from Reset low — 28— 26|— 25| — 23} — 23| ns
t33 Match Out (ABCD) Low from Reset low — 21| — 2}— 20| — 15|~ 15 ns
134 Address/Data out tristate from Reset low - 2| — 30 |— 27} — 28] — 23 ns

) {OutEn negated)

t35 Access TypeOut from Clock rising - 32| — 30 |~— 27| — 28| — 23 ns
teye Clock Pulse Width 60 2000} 50 2000| 40 2000 30 2000| 25 2000 ns
tckhigh Clock High Pulse Width 24 — |20 — |16 —}|12 — |10 — ns
tcklow Clock Low Pulse Width 24 — |20 — |16 — |12 — |10 — ns
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INTEGRATED DEVICE

IDT79R3020 RISC CPU WRITE BUFFER

36E D WA u4a25771 0007729 5 EMIDT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS —

MILITARY TEMPERATURE RANGE (Ta +-55°C to 125°C, Ve = +5.0V + 10%)

TS50/

SYMBOL PARAMETER i | e ax] M MAX] M WaK.| UNIT
t1 Addrin (3:0) to Clock falling setup 8 — | 7 — | 6 3 — ns
t2 Addrin (3:0) from Clock falling hold 4 — | 4 — 3 — ns
3 Address 1:0 to Clock falling setup 8 - 7 — ns
t4 Address 1:0 from Clock falling hold 4 — | 4 — ns
5 Access Type 1:0 to Clock rising setup 7 — | 6 - ns
t6 Access Type 1:0 from Clock rising hold 3 — 1 3 — ns
t7 Addrin (7:4) to Clock rising setup 7 — | s — ns
18 Addrin (7:4) from Clock rising hold 3 — 1 3 — ns
19 Dataln (8:0) to Clock rising setup 7 — | 8 —_ ns
10 Dataln (8:0) from Clock rising hold 3 — | 3 — ns
ti1 WrtMem to Clock rising setup 10 — i 8 — ns
t12 ‘WriMem from Clock rising hold 6 — | 5 —_ ns
13 Request from Clock rising — 32 16 ns
ti4 Acknowledge to Clock rising setup 12 — — ns
t15 Acknowledge from Clock rising hold 7 — — ns
116 LatchErrAdr to Acknowledge rising 5 — — ns
t17 ‘WoFull active from Clack rising — 21 9 ns
118 ‘WoFull inactive from Clock rising — 21 9 ns
t19 OutEn to AddrOut (7:0), DataOut (8:0) valid 2 15 12 ns
{20 QutEn to AddrOut (7:0), DataOut (8:0) tri-state 2 15 12 ns
121 MatchOut. (ABCD) from Clock rising — 24 15 ns
122 Matchin (ABCD) to Clock rising setup 10 — — ns
123 Matchin (ABCD) from Clock rising hold 3 — — ns
124 ‘EnErrAdr to Data {error latch) valid 2 15 15 ns
125 ‘EnErrAdr to Data (error latch) tri-state 2 15 15 ns
126 Address/Data out from Clock rising — 30 16 ns
127 ‘Reset to Clock rising, set-up 10 — — ns
128 Reset from Clock rising, hold 3 — — ns
129 Reset low pulse width 8 — — | cycles
130 WoFull High from Clock rising (after Reset) — 22 11 ns .
131 Request High from Reset fow — 20 16 ns
132 Access TypOut 1:0 low from Reset low — 28 23 ns
133 Match Out (ABCD) Low from Reset low - 21 15 ns
t34 Address/Data out tri-state from Reset low - 3 23 ns
(OutEn negated)
135 Access TypoeOut from Clock rising — 32 23 ns
teye Clock Pulse Width 60 2000 2000 ns
tckhigh Clock High Pulse Width 24 — — ns
tcklow | Clock Low Pulse Width 24 —J20 —]1w —]12 — ns
6.4 10




INTEGRATED DEVICE

IDT79R3020 RISC CPU WRITE BUFFER

J8E D - HBES??I CIDIJ??BIJ 1 -IDT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

Clock __/_‘

/

Adrin3:0
(AdrLo)

Address1:0

. ts
AccTypei:0

. "I t ‘—’Ihz
TER \__ |/
"| t j ta

-\ ’

A\

T-52 ~€7

Adrin7:4
(Tag)

Dataln

REQUEST

Acknowledge

LatchErrAdr

Figure 9. Write Buffer Timing Specifications
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WbFull
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Flgure 10, WBFULL Signal Timing Speclfications
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INTEGRATED DEVICE J8E D WM 4825771 0007731 3 EMIDT

IDT79R3020 RISC CPU WRITE BUFFER MILITARY AND COMMERCIAL TEMPERATURE RANGES

OufEn : TS0
—\ o | 7

DataQut \
AddrOut J

T

Figure 11. OUTEN Timing Speclfications

Clock : / \ A

| W
WM |/
I\)(Ig}acgom : / n T\
]
\

D

) ta .

Matchln /

(ABCD) ol .
22 le—nle—nl 15

EnErrAdr A\ /
DataOut ’ ' tas
alabu ——t{ Error Latch Data Out >
oy oo

Figure 12, Match and Error Latch Timing Specifications

Clock \ / \ / \
tog
Address/Data X }(
REQUEST
Acknowledge i / \_
AccTypOut X ' X
tas

Figure 13. Address/Data Out, Access Type Out
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INTEGRATED DEVICE 34E D W 0g7732 5 W
IDT78R3020 RISC CPU WRITE BUFFER ' MILITARY AND COMMERCIAL TEMPERATURE RANGES
- TE2-07
. < __teve s 7
- tCKLOW ) o
Clock /-_\_/ /; 1CKHIGH ;\ 7 \
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OutEn . / tor A \
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Figure 14, Reset Timing
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IDT79R3020 RISC CPU WRITE BUFFER MILITARY AND COMMERCIAL TEMPERATURE RANGES

T-5207

68-PIN CPGA FOR R3020
PIN GRID ARRAY (CERAMIC) - BOTTOM VIEW

ACC- | AC- | AD- |CLOCK| DATA- | DATA- | DATA- | DATA- | vcC2
TYPEO [KNOWL-DRESS1 iNO | IN2 | IN4 | INs
EDGE
GND1 | VOC1 | ACG- | AD- | BIG- | _EN:-_| DATA-| DATA- | DATA- | GND2 | DATA-
TYPE1 [DRESSO|ENDIAN [ERROR-| IN1 IN3 | INS IN7
ADR :
ADDR- | ADDR- DATA- | ADDR-
oUTs | QUT4 INs | INO
ADDR-1 ADDR- ADDR: | ADDR-
ouTa | ouT2 - INT IN2
ADDR- | ADDR- ADDR- | ADDR-
OUT1 | oUTo N3 | N4
DATA- | DATA- ADDR- [ ADDR-
ouTs | ouTo N5 | INe
DATA- | DATA- ADDR- | LATCH-
ouT1 | ouT2 IN7 | ERR-
ADR
DATA- | ADDR- MATCH-{ MATGH-
QuTa | oUTe | INA|INB
ADDR- | ACC- MATGCH-| MATCH
OUT7 | TYPE INC' | IND
OUT1
ACC. | GNDO { DATA- | DATA- | _BE-_ [MATCH-IMATCH-| RESET|_ PO- | vcca | GND3
TYPE OUT7 | OUT4 | QUEST| OUTC | OUTA SITIONO
ouTo
VCCO | DATA- | DATA- [WBFULL|MATCH-IMATCH-WTMEM|  PO- |OUTEN
OuTs | OUTe OUTD | OUTB SITION1

64
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_ INTEGRATED DEVICE

T

——

ID'I79R(-SO2O RISC CPU WRITE BUFFER

J6E D WM 4825771 0007734 9

MILITARY AND COMMERCIAL TEMPERATURE RANGES

2L 1T A

i3 A

TR

IDT

PIN CONFIGURATION
PLASTIC LEADED CHIP CARRIER
(TOP VIEW)

T-52-07

00O m <«

Prhes 5555 zS
3333362222z, 85,-
09992::oooogmt:mm
SEEEEBRELS5ERE858
>S>ac0coBieE s 23led alo >
anonanononnononnon
9 87 65 43 2 1 68676665 64636261
vsso [ 10 '\ 60 [ vssa

ACCTYPEOUTO 1 Index 59 [1 MATCHIND
ACCTYPEOUTY 12 88 1 MATCHING

ADDROUT? 13 57 ] MATCHINB
ADDROUT6 14 56 [ MATCHINA
DATAOUT3 15 551 LATCHERRADR
DATAOUT2 16 6411 ADDRIN7
DATAOUTH 17 53] ADDRING
DATAOUTO 18 5211 ADDRINS
DATAOUTS 19 511 ADDRIN4
ADDROUTO 20 50 [_] ADDRIN3
ADDROUT! 21 49 ] ADDRIN2
ADDROUT2 22 48 [] ADDRIN1
ADDROUT3 23 47 ] ADDRINO
ADDROUT4 24 46 [ DATAINS
ADDROUTS 25 451 DATAIN7
Vssit 26 44 1 vss2

27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43

-0 - w —IZ Y QO - N @ T WO N
el @alzslEszs2zeed
SN DN Ola T g < [&]
SrEQUiPgEEsIsEEES
08FELEmOICs s s << <<
32288jp [geccsacacaa
[e] = fin
< Qax<ld |G
>4 4
I+ L
<
ORDERING INFORMATION
XXXXX XX X X
Davice Type Speed Package Process/
Temp. Range
L - ___I Blank Commercial
‘B Military
| @ 68-Pin PGA
T 68-Pin PLCC
‘16 16.67 MHz
20° 20.0 MHz
25 25.0 MHz
‘33 33.33 MHz
'40° 40.0 MHz
I 79R3020 RISC CPU Wiite Buffer
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