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PRELIMINARY
IDT77V400

SWITCHStARTM

ATM CELL BASED 8 X 8
1.24Gbps NON-BLOCKING
INTEGRATED SWITCHING MEMORY

Features
◆ Single chip supports an 8 x 8 port switch at 155Mbps per port
◆ Fusion MemoryTM technology utilized to provide the

performance of SRAM with the economy of DRAM
◆ Central Memory Architecture eliminates Head-of-Line

Blocking by sharing the memory array with all ports
◆ Low power dissipation

– 330mW (typ.)
◆ Data Path Interface (DPI) provides configurable Input and

Output ports; up to 8 receive and 8 transmit ports at
155Mbps

◆ Supports data rates up to 1.24Gbps with a 32-bit wide
configuration; 155Mbps per 4-bit port

◆ Can be cascaded for larger switch configurations
◆ Fast Input/Output port cycle times

– 23ns min. (43MHz max.)
– 26ns (38.50MHz) typ. with 155Mbps on each 4-bit port

◆ Expander and Concentrator function is fully supported by
the Input and Output port configuration options

Typical 8x8 Switch Configuration using the IDT77V400 Switching Memory

◆ 8192 cells (52 to 56 bytes each) of on-chip memory capacity
◆ Configurable cell lengths of 52, 53, 54, 55, or 56 bytes can

be independently chosen for Input and Output ports
◆ Byte Addition or Byte Subtraction for x4/x8 to x16/x32

conversion capability
◆ Internal header Cyclical Redundancy Check (CRC) and

generation logic on-chip
◆ Header modification, pre-pend, and post-pend operations

available as well as Multicasting and Broadcasting
capability

◆ High-bandwidth control port for queue controller system
block, up to 36 MHz cycle time

◆ Can be used with the companion IDT77V500 Switch
Controller or custom logic for traffic management

◆ Industrial temperature range (-40°C to +85°C) is available
◆ Single +3.3V ± 300mV power supply
◆ Available in an 208-pin Plastic Quad Flat Pack (PQFP)
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Description
The IDT77V400 ATM Cell Based Switching Memory provides the

logic and memory necessary to perform high-speed buffering and
switching operations on ATM cell data. A single IDT77V400 provides
a cost effective switching element to implement an 8 x 8 155Mbps
switch with 1.24Gbps total switching bandwidth. The user configurable
data ports provide an aggregate bandwidth of 1.24Gbps for both
receive and transmit functions, and the cell lengths are user program-
mable to up to 56 bytes.

The memory provides storage for 8192 ATM cells, each of which
can be as large as 56-bytes in length. The main cell memory is
implemented as a Fusion Memory array, and an on-chip cell address
counter keeps track of cell refresh requirements. There are also
sixteen double-buffered Serial Access Memories (SAM); eight for
receiving and eight for transmitting the ATM cells.

The input data ports and output data ports are configurable from
eight ports of 4-bits at 155Mbps each up to one 32-bit wide port at
1.24Gbps. The sixteen data ports are asynchronous with respect to
each other, and each port provides an independent data clock and cell
framing signal for start of cell indication. The SAMs are double-
buffered for each input and each output port to allow one cell to be
transferred to or from the internal memory while that data port
continues to receive or transmit a second cell. The cell framing and
data clock signals implement a simple handshaking and synchroniza-
tion protocol which allows multiple Switching Memories to be con-
nected to construct larger switch arrays without requiring additional
hardware.

The control interface of the IDT77V400 includes a 6-bit Command
Bus (CMD0-5), a 32-bit Control Data Bus (IOD0-31), a Chip Select pin
(CS), a 4-bit Address field (ADDR0-3), a RESET pin, an Output Enable
pin (OE), a Control Enable pin (CTLEN) and a CRCERR pin. All control
operations are synchronized with respect to the System Clock (SCLK),
with the exception of RESET, CTLEN, and OE, which are fully
asynchronous.

The internal configuration register of the IDT77V400 can be
accessed through the Control Data Bus to define the cell length and the
input and output data port configurations. Internal error and status

registers contain status information regarding each SAM and are
accessible via the Control Data Bus (IOD0-31). Input SAM full or
Output SAM empty status for all SAMs may be obtained in one access
operation.  Additional information regarding the reception of short or
long cells and Input SAM overflow may also be obtained through the
Control Data Bus.

The command set of the Switching Memory provides functions for
storing cells in the shared memory, loading Output SAMs, polling the
status of the data ports, retrieving and storing original or modified
header bytes and pre-pend or post-pend bytes, and refreshing the cell
memory. Header CRC errors are indicated by a LOW CRCERR pin;
the CRC comparison byte may also be accessed via the status
register, which indicates the IPort on which the error was detected.
A new CRC can be generated upon storing a new header in the
PHEC command. Cell headers may be modified upon cell reception at
the input ports  or upon cell transmit at the output ports.  User defined
pre-pend and post-pend bytes may also be stored, retrieved, and
modified through the Control Data Bus.

The IDT77V400 has a generic control interface which supports a
variety of queuing disciplines. By maintaining the memory control in an
external controller, system level switching performance may be modi-
fied over time as requirements change. In normal operation, the
Switching Memory port status is polled by the control function through
the Control Data Bus. Upon receiving a cell, the control function can
retrieve the header, check the CRC result, and store a new header if
needed prior to moving the cell to the shared memory. Pre-pended or
post-pended bytes may also be added or retrieved during this time.
The output ports are polled at the same time to determine when to send
new cells to the Output SAMs. The cell lengths of the input ports do not
need to be the same as the output port cell lengths, although all input
ports and output ports respectively must be configured to the same cell
length.

Please refer to the SWITCHStAR User Manual for additional
feature details and implementation information.

The IDT77V400 is fully 3.3V LVTTL compatible, and is packaged
in an 208-pin Plastic Quad Flatpack (PQFP).
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Functional Block Diagram

NOTE:
1.  See "Input and Output Edit Buffer Block Diagram" for additional detail.
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Input and Ouput Edit Buffer Block Diagram
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Package Diagram(1,2,3)
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Top View(5)
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NOTES:
1, All VCC/VCCQ pins must be connected to power supply.
2. All VSS pins must be connected to ground supply.
3. Package body is approximately 28mm x 28mm x 3.4mm.
4. This package code is used to reference the package diagram.
5. This text does not indicate orientation of the actual part marking.



           6.42

IDT77V400                   Preliminary
SWITCHStAR Switching Memory                                                  Industrial and Commercial Temperature Range

6

Pin Description
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Maximum Operating
Temperature and Supply Voltage(1)

Capacitance
(TA = +25°C, f = 1.0MHz) PQFP ONLY

Pin Description (continued)

Absolute Maximum Ratings(1)

NOTES:
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 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 implied. Exposure to absolute
maximum rating conditions for extended periods may affect reliability.

2. VTERM must not exceed Vcc + 0.3V for more than 25% of the cycle time or 10ns
maximum, and is limited to <  20mA for the period of VTERM > Vcc + 0.3V.

Recommended DC Operating
Conditions(2)

NOTES:
1. These parameters are determined by device characterization, but are not

production tested.
2. 3dV references the interpolated capacitance when the input and output switch from

0V to 3V or from 3V to 0V.
3. COUT also references CI/O.

NOTES:
1. VIL > -1.5V for pulse width less than 10ns.
2. VTERM must not exceed Vcc + 0.3V or Vss – 0.3V.
3. VTERM must not exceed VCC + 0.3V for more than 25% of the cycle time or 10ns

maximum, and is limited to < 20mA for the period of VTERM > VCC + 0.3V.
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rofdednetnitoN.)derongiesiwrehto(daolyapehtdnaetybredaehtsalehtneewtebetybagniriuqersmetsys
.noitareporognilcyccimanyd

702 ETYBS I nietybymmudeht,HGIHdetressasiETYBSdnanehW.langisCDsuonorhcnysA:llectuptuOotetyBtcartbuS
tib-4troptuptuotroppusotnoissimsnartotroirpdevomereblliw)etybCEHehtretfa(noitisopetybhtnineht

.noitareporognilcyccimanydrofdednetnitoN.)derongiesiwrehto(sedomIPDtib-8dna

,45-25,1
95-651,60-401

CN ____ tcennoCoN

,24-14,61-51,2
,65,05-94

-101,48-38,86-76
,02-911,801,20

,561,451,041,621
402,391,481

V CC rewoP V3.3+(ylppuSrewoP + )Vm003

802,701,55 V QCC rewoP 3.3+(ylppuSrewoPtuptuO + )Vm003

,44-34,92-82,4-3
,28,37,26-16,15
,41-311,301,69,58
,551,141,721,521

302,491,381,461

V SS rewoP dnuorG

20lbt6063

lobmyS gnitaR laicremmoC tinU

V MRET )2( egatloVlanimreT
tcepseRhtiw

Vot SS

9.3+ot5.0- V

T SAIB erutarepmeT
saiBrednU

521+ot55- oC

T GTS egarotS
erutarepmeT

521+ot55- oC

I TUO tuptuOCD
tnerruC

05 Am

30lbt6063

lobmyS retemaraP )1( snoitidnoC )2( .xaM tinU

C NI ecnaticapaCtupnI V NI Vd3= 9 Fp

C TUO )3( ecnaticapaCtuptuO V TUO Vd3= 01 Fp

60lbt6063

lobmyS retemaraP .niM .pyT .xaM tinU

V CC egatloVylppuS 0.3 3.3 6.3 V

V SS dnuorG 0 0 0 V

V HI egatloVhgiHtupnI 0.2 ____ 3.0+ccV )3( V

V LI egatloVwoLtupnI 3.0- )1( ____ 8.0 V

50lbt6063edarG
erutarepmeTtneibmA

DNG ccV

laicremmoC 0O 07+otC OC V0 V3.3 + Vm003

lairtsudnI 04- O 58+otC OC V0 V3.3 + Vm003

40lbt6063
NOTE:
1. This is the parameter TA.
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AC Test Conditions

 Figure 1.  AC Output Test Load

DC Electrical Characteristics Over the
Operating Temperature and Supply Voltage Range (VCC = 3.3V ± 0.3V)

DC Electrical Characteristics Over the Operating
Temperature and Supply Voltage Range (VCC = 3.3V ± 0.3V)

NOTE:
1.  At f = fmax SCLK, ICLK, and OCLK are cycling at their maximum frequency and all inputs are cycling at 1/tCYC1, using AC input levels of VSS to 3.0V.

Figure 2.  Output Test Load
 (for High-Impedance parameters)

 * Including scope and jig.

lobmyS retemaraP snoitidnoCtseT

S004V77

tinU.niM .xaM

I| LI| tnerruCegakaeLtupnI V CC V,V6.3= NI VotV0= CC ___ 01 Aµ

I| OL | tnerruCegakaeLtuptuO SC V= HI V, TUO VotV0= CC , EO V= HI , NELTC V= HI ___ 01 Aµ

V LO egatloVwoLtuptuO I LO Am4+= ___ 4.0 V

V HO egatloVhgiHtuptuO I HO Am4-= 4.2 ___ V

70lbt6063

lobmyS retemaraP snoitidnoCtseT

ISD6/551S004V77 SD6/551S004V77

tinU.pyT .xaM .pyT .xaM

I CC tnerruCgnitarepO V CC ,V6.3= SC V= LI , EO V= HI ,
NELTC V= HI V=TESER, LI ro V HI xamf=f, )1(

001 081 001 061 Am

80lbt6063

sleveLesluPtupnI

semiTllaF/esiRtupnI

sleveLecnerefeRgnimiTtupnI

sleveLecnerefeRtuptuO

daoLtuptuO

V SS V0.3ot

.xaMsn3

V5.1

V5.1

2dna1serugiF

90lbt6063
3606 drw 06

590Ω

50pF435Ω

3.3V

DATAOUT

590Ω

5pF*435Ω

3.3V

DATAOUT

3606 drw 05
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NOTES:
1. Transition is measured  +/-200mV from Low or High impedance voltage with the Output Test Load (Figure 2).

This parameter is guaranteed by device characterization, but is not production tested.
2. Although RESET is an asynchronous function, it must be centered around the SCLK so that it will be Low 10ns prior to the next SCLK rising edge to

prevent initiating another Reset operation.

AC Electrical Characteristics Over the Operating Temperature Range
(Read and Write Cycle Timing) (VCC = 3.3V ± 0.3V)

651S004V77
dnI&l'moC

551S004V77
dnI&l'moC

lobmyS retemaraP .niM .xaM .niM .xaM tinU

t CYC emiTelcyCkcolCmetsyS 52 ____ 72 ____ sn

t HC emiThgiHkcolCnetsyS 01 ____ 11 ____ sn

t LC emiTwoLkcolCmetsyS 01 ____ 11 ____ sn

tR emiTesiRkcolC ____ 3 ____ 3 sn

tF emiTllaFkcolC ____ 3 ____ 3 sn

t CS SC hgiHKLCSotemiTputeS 4 ____ 4 ____ sn

t CH SC hgiHKLCSretfaemiTdloH 1 ____ 1 ____ sn

t MCS hgiHKLCSotemiTputeSDMC 4 ____ 4 ____ sn

t MCH hgiHKLCSretfaemiTdloHDMC 1 ____ 1 ____ sn

t OIS hgiHKLCSotemiTputeSDOI 4 ____ 4 ____ sn

t OIH hgiHKLCSretfaemiTdloHDOI 1 ____ 1 ____ sn

t OIDC dilaVDOIotKLCS ____ 81 ____ 02 sn

t OICD hgiHKLCSretfadloHtuptuODOI 2 ____ 2 ____ sn

t ICYC emiTelcyCKLCI 32 ____ 32 ____ sn

t IHC emiThgiHKLCI 9 ____ 9 ____ sn

t ILC emiTwoLKLCI 9 ____ 9 ____ sn

t FIS hgiHKLCIotemiTputeSMRFI 4 ____ 4 ____ sn

t FIH hgiHKLCIretfaemiTdloHMRFI 1 ____ 1 ____ sn

t DIS hgiHKLCIotemiTputeSDI 4 ____ 4 ____ sn

t DIH hgiHKLCIretfaemiTdloHDI 1 ____ 1 ____ sn

t EO EO dilaVataDotwoL ____ 51 ____ 51 sn

t ZHO EO Z-hgiHtuptuOothgiH )1( ____ 51 ____ 51 sn

t ZLO EO Z-woLtuptuOotwoL )1( 2 ____ 2 ____ sn

t TSR htdiWesluPhgiHTESER )2( 02 ____ 02 ____ sn

t LTSR hgiHKLCSotwoLTESER 01 ____ 01 ____ sn

t NETC NELTC dilaVataDotwoL ____ 51 ____ 51 sn

t ZHTC NELTC Z-hgiHtuptuOothgiH )1( ____ 51 ____ 51 sn

t ZLTC NELTC Z-woLtuptuOotwoL )1( 2 ____ 2 ____ sn

t RCDC otKLCS RRECRC )yaledelcyc1(dilaV ____ 81 ____ 02 sn

t RCCD RRECRC hgiHKLCSretfadloHtuptuO 2 ____ 2 ____ sn

t OCYC elcyCKLCO 32 ____ 32 ____ sn

t OHC emiThgiHKLCO 9 ____ 9 ____ sn

t OLC emiTwoLKLCO 9 ____ 9 ____ sn

t FOS hgiHKLCOotemiTputeSMRFO 4 ____ 4 ____ sn

t FOH hgiHKLCOretfaemiTdloHMRFO 1 ____ 1 ____ sn

t FODC dilaVMRFOotKLCO ____ 51 ____ 81 sn

t FODC hgiHKLCOretfadloHtuptuOMRFO 2 ___ 2 ___ sn

t DODC dilaVDxPOotKLCO ____ 51 ____ 81 sn

t DOCD hgiHKLCOretfadloHtuptuODO 2 ___ 2 ___ sn

t ZHKC Z-hgiHtuptuOothgiHKLCS )1( ____ 51 ____ 51 sn

t ZLKC Z-woLtuptuOothgiHKLCS )1( 2 ____ 2 ____ sn

01lbt6063
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Control Interface
The control interface consists of 48 pins. The 32-bit control data

bus (IOD0-31) is used to transfer address, data, and header informa-
tion. The 6-bit command bus (CMD0-5) is used when CS is LOW to
issue commands to the Switching Memory. When CS is HIGH, all
issued commands become invalid (no operation is performed) (see the
Control Interface Command Table for a listing of commands). The
CRCERR output pin indicates that a CRC error has occurred on the
last header when asserted LOW. The asynchronous OE input pin is the
master output enable for all outputs; all output drivers will be in a high-
impedance state when OE is driven HIGH. Upon power-up initializa-
tion the OE pin should be held HIGH and the RESET pin should be
asserted HIGH to allow proper device initialization by the controller.
The asynchronous CTLEN input pin controls the Control Interface
outputs.  When the CTLEN pin is LOW, the OE pin is LOW, and the
CTLEN bit of the configuration register is LOW, the Control Interface
outputs are enabled. If the CTLEN pin or the CTLEN bit of the
configuration register is HIGH, all control Interface outputs will be in the
High-Z state(see Control Enable Timing Waveform). The ADDR0-3
pins are used in conjunction with the configuration register to selec-
tively enable Switching Memories that are sharing a control bus. All
inputs and outputs of the control interface, with the exception of OE,
RESET, and ADDR0-3 are synchronous with the system clock input
(SCLK).

As shown in the Control Interface Timing Waveform, the control
interface provides access to five internal registers — the configuration
register, the status register, the error register, the input edit buffers,
and the output edit buffers. The control interface is implemented as a
pipeline. Commands are registered on the rising edge of SCLK, and in
general, the Switching Memory either expects data or will output data
on IOD0-31 on the subsequent SCLK rising edge. The Control Inter-
face Protocol Waveform shows an example of this protocol for the GHI
(Get Header from ISAMx) and GST (Get Status Register) instructions.

The bus width and clock rate of the control interface has been
carefully matched to the internal bandwidth of the Switching Memory,
and to the control requirements for high-speed multiport traffic. Addi-
tionally, many of the commands which require multiple SCLK cycles to
execute, allow other commands to overlap the command cycles. In this
manner, the commands can be pipelined. The control interface of the
Switching Memory provides sufficient bandwidth to keep pace with the
control operations required of all sixteen data ports, the memory
refresh activities, and the other associated overhead.

Basic Functional Description
Input data is received by the Switching Memory via the four-bit input

data ports (IPxD). Each input port is configured as a double buffer with
SRAM storage for two complete ATM cells. Each input port also has
an independent input clock, (ICLK) and an input framing signal (IFRM).

The external controller may poll the internal status register through
the Control Data Bus (IOD Bus) to determine if any of the eight input
SAMs (ISAMx) are full and any of the eight Output SAMs (OSAMx) are
empty. The status register accessed through the IOD Bus also
provides ISAM error status information. If an error is detected for any
of the ISAMs, the error register can then be read through the IOD Bus
to further determine the presence of short or long cells or SAM
overflow. OFRM may also be used to monitor OSAM status.

Upon a Store command, data from the selected ISAM is transferred
to the cell memory at the location selected by the controller on the IOD
Bus. Similarly, on a Load command data from the specified cell
memory location is transferred to the OSAMx specified by the controller
on the IOD Bus. The output ports are also individually double buffered
and each output port can hold up to two complete ATM cells. A cell
output ready signals the status register to allow the loading of the
second buffer to begin while the first buffer begins to transmit via the
4-bit output port. Each output port has an independent clock (OCLKx)
and output framing signal (OFRMx).

Once a cell has been received in the ISAM, the header bytes and
the pre/post-pend bytes, if enabled, may be examined and modified
via the IOD bus. The CRC byte may also be modified, although it is
modified internally to the switching memory and is not read on the IOD
Bus. The IOD Bus is also used to set the internal configuration register
at initialization, determining the input and output cell length and the
input and output port configurations. The input edit buffer provides the
means to modify the cell header or pre/post-pend data of a cell in the
ISAM before storing the cell in the Fusion Memory portion of the
IDT77V400. The command selected (GHE or GPE, for example) will
determine which bits are transferred to the control logic across the IOD
bus. Two features are included to eliminate the need for an extra step
in the edit sequences of the input edit buffer. A Byte Protect function,
which prevents a PUT instruction from changing any protected bytes
stored in the input edit buffer, and a Clear Byte function, which clears
bytes in the input edit buffer in preparation for ORing at the output, are
described in the Input Ports section of this data sheet. See the Input
and Output Edit Buffer Block Diagram for additional details of the
functionality and data path of this circuitry.

The output edit buffer provides a means to modify the cell contents
at the last possible moment prior to transmission of a cell out an output
port. The output edit buffer provides data to an OR function between
the Fusion Memory and the OSAMs, allowing the IOD bus to set
selected bits in the cell header and pre/post pend data immediately
before transmission.

The following basic functional description is divided into three
sections—the control interface, the input ports, and the output ports.
For clarity we will use an 8x8 Switching Memory configuration, with

each port being 4-bits wide. Higher port bandwidth can be obtained
by combining multiple 4-bit wide ports into 8, 16, or 32-bit wide
 ports during device initialization and configuration (see Configruation
Codes Table).
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    PUT
HEADER

STORE
  ISAM

    GET
HEADER

  GET
STATUS

SCLK

CRCERR

3606 drw 07

OE

CS

CMD0-5

IOD0-31    Output -
 Old Header

Output -
 Status

[ CRC ERROR = LOW ]

  GET
STATUS

      Input -
  New Header

[ AVAILABLE FOR NEXT COMMAND ]

   Input -
Cell Addr

tCYC

tCH tCL

tSC tHC

tSCM tHCM

tSCM tHCM

tCDIO tCDIOtDCIO tDCIO

tCDCR

tOLZ

tOE

NOP

(2)

(3)

tOHZ

Control Interface Commands(1)

NOTES:
1.  CMD bus commands not defined in this table are undefined and not to be implemented.
2.  "x" represents the specific ISAM or OSAM being accessed (IP0-IP7 or OP0-OP7 respectively).
3.  "n" represents the appropriate bit of the binary representation of the ISAM or OSAM being accessed (000 to 111).

Control Interface Timing Waveform(1)

NOTES:
1.  CTLEN is LOW and the CTLEN bit of the configuration register (Bit 31) is LOW for this waveform.
2.  All output signals except CRCERR are controlled by OE.
3.  The 13-bit cell address, 4-bit selected Switching Memory address, and the 5-bit Edit Buffer Protect and Clear control bits are valid at this time.

)0:5DMC(tiBsuBDNAMMOC

bSM bSL

dnammoC noitpircseDdnammoC 5 4 3 2 1 0

xIPG xMASImorfataDdnePtsoP/erPteG )2( 0 0 0 n )3( n )3( n )3(

xIHG xMASImorfredaeHteG )2( 0 0 1 n )3( n )3( n )3(

EPG reffuBtidEmorfataDdnePtsoP/erPteG 0 1 0 0 0 0

EHG reffuBtidEmorfredaeHteG 0 1 0 1 0 0

TSG stiBretsigeRsutatSMASOdnaMASIteG 0 1 0 0 1 0

REG stiBretsigeRrorrEteG 0 1 0 1 1 0

xETS xMASInilleCerotS )2( yromeMnireffuBtidEtupnIdna 1 0 0 n )3( n )3( n )3(

xITS xMASInilleCerotS )2( yromeMni 1 0 1 n )3( n )3( n )3(

xODL xMASOotniyromeMmorflleCdaoL )2( 1 1 0 n )3( n )3( n )3(

EPP reffuBtidEtupnInidnePtsoP/erPwentuP 1 1 1 0 0 0

EHP reffuBtidEtupnIniredaeHwentuP 1 1 1 1 0 0

CEHP reffuBtidEtupnInietybCRCwendnaredaeHwentuP 1 1 1 1 0 1

FER yromeMnoisuFhserfeR 0 1 0 1 1 1

CDL retsigeRnoitarugifnoCdaoL 1 1 1 0 1 0

EPO retsigeRtidEtuptuOniataDdnePtsoP/erPtuP 1 1 1 0 1 1

EHO retsigeRtidEtuptuOniredaeHwentuP 1 1 1 1 1 0

CEHO retsigeRtidEtuptuOnietybCRCwendnaredaeHwentuP 1 1 1 0 0 1

PON noitarepOoN 1 1 1 1 1 1

11lbt6063
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NOTE:
1. The CTLEN bit of the configuration register (Bit 31) is LOW for this waveform. If the CTLEN bit of the configuration register is set HIGH at device

initialization the IOD bus will always be in input mode for multiple Switching Memory configurations.

Control Enable Timing Waveform(1)

Reset Waveform(1)

NOTES:
1. Reset function can also be accomplished by holding the RESET bit [Bit 30] HIGH on the IOD bus during a LDC (Load Configuration Register) command.
2. RESET must be LOW 10ns prior to the next rising SCLK edge to insure that the Reset function is not repeated.
3. tRST must be greater than two SCLK cycles. Any glitch could cause an erroneous reset operation.

3606 drw 08

CTLEN

OE

IOD0-31

tCTEN
tCTHZ

tCTLZ

ENABLED

SCLK

tCYC

(2)tRST tRSTL

RESET

3606 drw 09

(3)
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Input Port Timing Waveform

Input Ports
A 155Mbps input Data Path Interface(DPI) consists of six pins –

four data bits (IPxD0-3), an input clock (ICLKx), and an input framing
signal (IFRMx). A further definition of the DPI interface is available in
Technical Note 34, available on the IDT Web Site (www.idt.com). The
“x” in the signal name corresponds to a port number (0 through 7 for
the 8 x 8 port configuration). IPxD0-3 and IFRMx are synchronous
inputs with respect to the rising edge of ICLKx. Each Input SAM
(ISAMx) is double buffered, with each ISAM buffer able to store a single
ATM cell of up to 56 bytes in length. The 32-bit Header and up to 32
bits of Pre-Pend and/or Post-Pend bytes may be accessed and
modified via the Control Data Bus interface.

The Input Port Timing Waveform assumes that the Switching
Memory has been initialized and the ISAMs are empty. An active HIGH
IFRMx signal indicates that the first nibble of a new cell will be received
on the next rising edge of ICLKx and the cell counter is initialized. Data
will be sequentially clocked into the ISAM buffer on each subsequent
ICLKx rising edge after IFRMx goes LOW. The status register bit
indicating ISAMx buffer is full will be set HIGH when the ISAM counter
reaches the stop address. The ISAM start and stop address is
programmed via the configuration register at initialization to establish
the input cell length and protocol. If IFRMx input goes HIGH before the
stop position address is reached, the start byte position address will be
reloaded, the ISAM Full Status indicator will not be set, a Short Cell
error status indicator will be set in the error register, and the cells will
be overwritten. If the IFRMx does not go HIGH when the stop position
address is reached, the ISAM Full status indicator and a Long Cell error
status indicator will be set. A Long Cell error results in the begining
portion of the long cell being kept, the last portion being discarded, and
the next cell being accepted in the other half of the ISAM on the next
IFRMx HIGH. When the IFRMx input stays HIGH, the load start byte

position address process will repeat for every ICLKx and the actual
count will not start until IFRMx goes LOW. A subsequent cell may be
input back-to-back (no dead cycle on the IOD bus). In this case the
IFRMx of the second cell will occur on the same ICLKx rising edge as
the last data nibble of the first cell.

When the control logic returns 32-bits of information across the IOD
bus during a STORE command, the five most significant bits provide
the Byte Edit control for the first word of the input edit buffer. These four
bytes are either cleared, protected, or unaffected depending on the
value of the bits IOD27-31. These five bits are updated each time a
STORE command is executed. IOD31 determines if the function is
clear or protect; IOD 27-30 select which bytes in the first word of the
Input edit buffer are affected. The Edit Buffer Protect/Clear Codes
table defines the possible combination of these bits.

Each of the eight 4-bit input ports is capable of receiving 155Mbps
data; however, the ports can be combined in groups of four bits to
receive data rates up to 1.24Gbps. For example, four 4-bit ports can
be combined to receive 622Mbps traffic. The output ports can also be
combined, via the configuration register, independent of the input data
ports. This allows the Switching Memory to be configured as a
concentrator, expander, or cell buffer with multiple bus widths. When
combining ports, the chip is internally reconfigured to accept a single
master ICLK for the grouped ports (always using the least significant
ICLK/IFRM of those combined), and the datapath is internally switched
to correctly align the ports for CRC generation and Header/Pre-Post
Pend comparison. See the Port Configuration Code Table for option
definitions. By varying the input and output port options, one hundred
different port configurations are available to the user to optimize
design flexibility.

NOTE:
1.  tSIF and tHIF (ICLK Setup and Hold) must be met for each ICLK rising edge for IFRM LOW and HIGH.

ICLKx

IFRMx

IPxD0-3 Nibble 0

Cell n Cell n+1
3606 drw 10

Nibble 1    Nibble n
(Last of cell)

tCYCI

tCHI tCLI

tSIF tHIF

tSID tHID

Nibble 0

(1)
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Output Port Timing Waveform

Output Ports
The output data ports are similar in operation to the input data ports.

There are eight 155Mbps DPI ports, six pins each. Data is transmitted
out the 4-bit data bus (OPxD0-3), synchronous with the output clock
(OCLKx).  An output framing signal (OFRMx) is provided which is also
synchronous with respect to OCLKx.

The output port protocol was designed to interface directly with the
input port of another Switching Memory without requiring additional
logic. This allows cascading of multiple Switching Memory chips to
implement wider multiplexers or larger capacity cell buffers without
additional logic. To facilitate cascading, OFRMx has been imple-
mented as a tri-statable I/O, while OPxD pins are tri-statable outputs.
All chip outputs can be disabled to a high impedance state by asserting
the OE pin HIGH.

 Output ports of a single device or of multiple devices may share an
output bus if they are configured in the cell bus mode, where control
logic performs the arbritration between IDT77V400s, or are externally
controlled via the  OE. In the cell bus mode configuration, one external
controller would typically drive the control interface of multiple Switch-
ing Memory chips and use the OFRMx to arbitrate the shared bus.

Output SAM (OSAMx) control logic must receive a LDx (Load
OSAMx) instruction from the external controller via the Command Bus
to dispatch a cell. The LDx instruction initiates a cell transfer from the
memory location specified on the IOD Bus to the specified OSAMx.  At
this point the user has the option of modifying the Header and the
Pre-Post Pend bytes. When the output buffer has a cell loaded to send,
Switching Memory will immediately assert the specific OFRMx HIGH
for one OCLKx cycle prior to transmitting data. When the OFRMx is
then asserted LOW, the first data nibble of the new cell will appear
prior to the next rising edge of OCLKx. The output port will continue
 to assert OFRMx LOW (while the cell is output from OSAMx) for a
minimum of two cycles before the end of the cell transmission. At that

time (if in cell bus mode) OFRMx is released to a high-impedance state
during the cycle before the end of the frame to allow collision free
control transfer to another Switching Memory. After asserting OFRMx
HIGH, the  OSAMx EMPTY bit in the status register will be set,
indicating that an OSAM buffer is available for a new cell to be loaded
from the memory. The EMPTY bit is reset when a LDx command is
performed and after the cell is transmitted. It is recommended that a
pull down resistor be used on OFRMx pin to eliminate the possibility of
an invalid OFRMx HIGH. The value of this pull down resistor will be
determined by a specific board design or noise issues. A 5KΩ resistor
is recommended for this pull down function, although 50-100KΩ may
be sufficient in most applications.

The OFRM pin is always monitored internally by the Switching
Memory. The OFRMx output is released to a High-impedance state
when it is in cell bus mode and a cell is not ready for dispatch. Upon
receiving a HIGH OFRMx input, the Switching Memory will hold if a
transmission was beginning. When an output port asserts OFRMx
HIGH all of Switching Memories on the bus, including the transmitting
Switching Memory, reset the internal start of frame count. The trans-
mitting IDT77V400 then places the data on the output bus and all
Switching Memories on the bus count to the end of the frame. If OFRMx
is an output, the internal OSAMx counter is set to the starting address.
The counter will count up to the stop address for each subsequent
OCLKx rising edge after OFRMx goes LOW. In this manner, all devices
sharing the output bus must be set to the same nibble count. If a
Switching Memory receives a LDx command while any port is trans-
mitting on the output bus, it will continue counting and wait for the stop
address to be reached before asserting OFRMx and dispatching a cell.
This will avoid collisions on the bus; however, it is the responsibility of
the external controller to issue only one LDx command for a shared cell
bus within a single cell transmit time.

   Nibble n
(Last of cell)

OCLKx

OFRMx

OPxD0-3 Nibble 0

Cell n

3606 drw 11

OE

 Nibble 0

tCYCO

tCHO tCLO

tCDOD
tDCOD

tOE

tCDOF tDCOF

tOHZ

tOLZ Cell n+1

(1)

Nibble n-1Nibble n-2

(1)

NOTE:
1.  OFRMx is actually tri-stated by the device one cycle before the end of the frame;  the logic LOW level is due to the recommended 5k ohm resistor on the OFRMx line.
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Functional Waveform - Store Instruction Sequence

NOTES:
1. The Memory Store Cycle requires four cycles to write the cell from the ISAM to the Fusion Memory.
2. The PPE or PHEC commands can be executed at this point in the sequence instead of the PHE command. The IOD bus would then reflect the

appropriate bytes in the cell based on the command used.
3. The 13-bit cell address, 4-bit selected Switching Memory address, and 5-bit Edit Buffer Protect and Clear control bits are valid at this time.
4. STORE ISAM command can only be valid for one cycle during a Memory Store Cycle. Issuing more than one STORE ISAM will cause Fusion

Memory write failure.

Functional Waveform - Load Instruction Sequence

NOTES:
1. The Memory Load Cycle requires four cycles to write the cell from the Fusion Memory to the OSAM.
2. The OPE or OHEC commands can be executed at this point in the sequence instead of the OHE command. The IOD bus would then reflect the appropriate cell bytes

based on the command used.
3. The 13-bit cell address and 4-bit selected Switching Memory address are valid at this time
4. LOAD OSAM command can only be valid for one cycle during a Load Sequence.  Issuing more than one LOAD OSAM will cause Fusion Memory

read failure.

Functional Waveforms

GET HEADER
ISAM

STORE
ISAM

CS

SCLK

IOD0-31

3606 drw 12

CMD0-5 GET
STATUS

Old
 Header

Cell
Address

New
Header

Port
Status

Input Output

MEMORY STORE SEQUENCE

 MEMORY STORE CYCLE

IOD BUS
MODE OutputInput Input Input Input Input

PUT
HEADER

(2)

(2)

(1)

(3)

(4)

GET P/P
ISAM

LOAD
OSAM

CS

SCLK

IOD0-31

3606 drw 13

CMD0-5 GET
STATUS
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HEADER

Cell
Address

Header
Data

Port
Status

Input Input

LOAD SEQUENCE

LOAD CYCLE

IOD BUS
MODE Input Input Output Input Input Input

(2)

(2)

(1)

(3)

(4)



           6.42

IDT77V400                   Preliminary
SWITCHStAR Switching Memory                                                  Industrial and Commercial Temperature Range

16

Functional Waveform - Refresh Sequence(1)

NOTES:
1. The Refresh sequence begins with the REF command and ends when the four cycle Fusion Memory Refresh has completed.
2. REFRESH command can only be valid for one cycle during a Refresh Sequence. Refresh must be completed prior to another command to avoid data corruption.

REFRESH

CS

SCLK

IOD0-31

 3606 drw 14

CMD0-5 GET
STATUS

Port
Status

Input Input

REFRESH SEQUENCE

REFRESH CYCLE

IOD BUS
MODE Input Output Output Input Input Input

Port
Status

GET
STATUS

(2)
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Configuration Register Definition(1)

NOTES:
1. Configuration Register Bit number corresponds to the same bit position on the IOD bus. Bit 0 is the LSb bit; bit 31 is the MSb.
2. This bit is not stored in the Configuration Register. It must be asserted on the IOD bus to generate asynchronous reset operation.

Port Configuration Codes(1,2)

NOTES:
1. Configuration codes are used to initially configure the IDT77V400.  These codes are applicable to both the input and output ports, and do not have to be configured the same

for both input and output ports.
2. The Data Path Interface (DPI) used by the input and output ports provides the option to combine the four bit data widths together to achieve a higher bandwidth port.  The

entries in the table are expressed in bus width, and represent the following maximum data rates per port based on ICLK or OCLK frequency:
4 bit: 155Mbps • 8 bit: 311Mbps • 16 bit: 622Mbps • 32 bit: 1.24Gbps

When four bit busses are combined to obtain a higher bandwidth port, the specific CLK and FRM pin to be used for the new wider port is specified.  If not specified the CLK
and FRM pins match the port number.   It is suggested that unused ICLK and IFRM pins be pulled up to Vcc through a resistor, and that unused OCLK and OFRM pins be
pulled down to Vss through a resistor.  The resistor value is not critical; 5K ohm or less is recommended.

3. This configuration is not supported by the IDT77V500 Switch Controller. Please use the alternate port assignment option immediately prior to this one in the Port Configuration
Codes table.

stiBretsigeR emaNdleiF noitpircseDdleiF

3-0 noitarugifnoCMASI .sedocnoitarugifnocfoelbaTehtnidenifedsastroptupniehtrofedocnoitarugifnoctibruoF

7-4 noitarugifnoCMASO .sedocnoitarugifnocfoelbaTehtnidenifedsastroptuptuoehtrofedocnoitarugifnoctibruoF

01-8 tratSMASI .sMASIehtrofnoitisopetybgnitratstibeerhT

61-11 potSMASI .sMASIehtrofnoitisopetybpotstibxiS

91-71 tratSMASO .sMASOehtrofnoitisopetybgnitratseerhT

52-02 potSMASO .sMASOehtrofnoitisopetybpotstibxiS

92-62 sserddApihC .snoitarugifnocecivedelpitlumrofdleiftibruoF

03 teseR )2( .stibgnitiawtuptuodnasutatsehtteserotdesutibenO

13 NELTC .noitarepolellarapgnirudstuptuoecafretnIlortnoCehtrofdesutibenO

21lbt6063

GIFNOC
EDOC

NOITARUGIFNOCTROP

bSLbSM 0 1 2 3 4 5 6 7

0000 tib4 tib4 tib4 tib4 tib4 tib4 tib4 tib4

1000 0MRF/KLC,tib8 tib4 tib4 tib4 tib4 tib4 tib4

0100 )3( tib4 tib4 tib4 tib4 tib4 tib4 6MRF/KLC,tib8

1100 0MRF/KLC,tib8 2MRF/KLC,tib8 tib4 tib4 tib4 tib4

0010 )3( tib4 tib4 tib4 tib4 4MRF/KLC,tib8 6MRF/KLC,tib8

1010 0MRF/KLC,tib8 2MRF/KLC,tib8 4MRF/KLC,tib8 tib4 tib4

0110 )3( tib4 tib4 2MRF/KLC,tib8 4MRF/KLC,tib8 6MRF/KLC,tib8

1110 0MRF/KLC,tib8 2MRF/KLC,tib8 4MRF/KLC,tib8 6MRF/KLC,tib8

0001 )3( tib4 tib4 tib4 tib4 4MRF/LKC,tib61

1001 0MRF/KLC,tib61 tib4 tib4 tib4 tib4

0101 )3( tib4 tib4 2MRF/LKC,tib8 4MRF/KLC,tib61

1101 0MRF/KLC,tib61 4MRF/KLC,tib8 tib4 tib4

0011 )3( 0MRF/KLC,tib8 2MRF/KLC,tib8 4MRF/KLC,tib61

1011 0MRF/KLC,tib61 4MRF/KLC,tib8 6MRFKLC,tib8

0111 0MRF/KLC,tib61 4MRF/KLC,tib61

1111 0MRF/KLC,tib23

31lbt6063



           6.42

IDT77V400                   Preliminary
SWITCHStAR Switching Memory                                                  Industrial and Commercial Temperature Range

20

Status Register Definition Error Register Definition(1)

RAM Address Definition(1)

NOTES:
1. Used for Store Commands (STEx, STIx) and Load Command (LDOx).
2. Updated during STEx and STIx operation.

NOTES:
1. Logic 1 (HIGH) indicates the ISAM is full.
2. Logic 1 (HIGH) indicates an ISAM error. Error register should be accessed to

identify type of error.
3. Logic 1 (HIGH) indicates the OSAM is empty.
4. Logic 1 (HIGH) indicates CRC error on the ISAM.

NOTE:
1. When the Register Bit is a logic 1(High), the type of error is indicated by

an "X".

retsigeR
tiB

troP MASI
)1(lluF

MASI
)2(rorrE

MASO
)3(ytpmE

CRC
)4(rorrE

0DOI 0 X ____ ____ ____

1DOI 0 ____ X ____ ____

2DOI 1 X ____ ____ ____

3DOI 1 ____ X ____ ____

4DOI 2 X ____ ____ ____

5DOI 2 ____ X ____ ____

6DOI 3 X ____ ____ ____

7DOI 3 ____ X ____ ____

8DOI 4 X ____ ____ ____

9DOI 4 ____ X ____ ____

01DOI 5 X ____ ____ ____

11DOI 5 ____ X ____ ____

21DOI 6 X ____ ____ ____

31DOI 6 ____ X ____ ____

41DOI 7 X ____ ____ ____

51DOI 7 ____ X ____ ____

61DOI 0 ____ ____ X ____

71DOI 1 ____ ____ X ____

81DOI 2 ____ ____ X ____

91DOI 3 ____ ____ X ____

02DOI 4 ____ ____ X ____

12DOI 5 ____ ____ X ____

22DOI 6 ____ ____ X ____

32DOI 7 ____ ____ X ____

42DOI 0 ____ ____ ____ X

52DOI 1 ____ ____ ____ X

62DOI 2 ____ ____ ____ X

72DOI 3 ____ ____ ____ X

82DOI 4 ____ ____ ____ X

92DOI 5 ____ ____ ____ X

03DOI 6 ____ ____ ____ X

13DOI 7 ____ ____ ____ X

41lbt6063

retsigeR
tiB

troP MASI
lleCtrohS

rorrE

MASI
lleCgnoL

rorrE

MASI
wolfrevO

0DOI 0 X ____ ____

1DOI 0 ____ X ____

2DOI 0 ____ ____ X

3DOI 1 X ____ ____

4DOI 1 ____ X ____

5DOI 1 ____ ____ X

6DOI 2 X ____ ____

7DOI 2 ____ X ____

8DOI 2 ____ ____ X

9DOI 3 X ____ ____

01DOI 3 ____ X ____

11DOI 3 ____ ____ X

21DOI 4 X ____ ____

31DOI 4 ____ X ____

41DOI 4 ____ ____ X

51DOI 5 X ____ ____

61DOI 5 ____ X ____

71DOI 5 ____ ____ X

81DOI 6 X ____ ____

91DOI 6 ____ X ____

02DOI 6 ____ ____ X

12DOI 7 X ____ ____

22DOI 7 ____ X ____

32DOI 7 ____ ____ X

13-42DOI A/N ____ ____ ____

51lbt6063

tiBDOI noitpircseD

21-0 yromeMnoisuFnisserddalleC

61-31 sserddaDIyromeMgnihctiwS
)snoitarugifnocecived004V77elpitlumni(

62-71 desunU

13-72 stiBlortnoCraelC/tcetorPreffuBtidE )2(

61lbt6063
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NOTE:
1. Byte 0 represents bits 0-7 of the Input Edit Buffer

Byte 1 represent bits 8-15 of the Input Edit Buffer
Byte 2 represent bits 16-23 of the Input Edit Buffer
Byte 3 represent bits 24-31 of the Input Edit Buffer
Bit 31 is the MSb of the Input Edit Buffer

Edit Buffer Protect/Clear Codes(1)

tiBDOI

13
edoM

03
0etyB )1(

92
1etyB )1(

82
2etyB )1(

72
3etyB )1( noitpircseD

0 0 0 0 0 deraelCsetyBoN-detceleSsetyBoN

0 0 0 0 1 3etyBraelC

0 0 0 1 0 2etyBraelC

0 0 0 1 1 3dna2setyBraelC

0 0 1 0 0 1etyBraelC

0 0 1 0 1 3dna1setyBraelC

0 0 1 1 0 2dna1setyBraelC

0 0 1 1 1 3dna2,1setyBraelC

0 1 0 0 0 0etyBraelC

0 1 0 0 1 3dna0setyBraelC

0 1 0 1 1 2dna0setyBraelC

0 1 0 1 1 3dna2,0setyBraelC

0 1 1 0 0 1dna0setyBraelC

0 1 1 0 1 3dna1,0setyBraelC

0 1 1 1 0 2dna1,0setyBraelC

0 1 1 1 1 3dna2,1,0setyBraelC

1 0 0 0 0 enoDnoitcetorPoN-detceleSsetyBoN

1 0 0 0 1 3etyBtcetorP

1 0 0 1 0 2etyBtcetorP

1 0 0 1 1 3dna2etyBtcetorP

1 0 1 0 0 1etyBtcetorP

1 0 1 0 1 3dna1setyBtcetorP

1 0 1 1 0 2dna1setyBtcetorP

1 0 1 1 1 3dna2,1setyBtcetorP

1 1 0 0 0 0etyBtcetorP

1 1 0 0 1 3dna0setyBtcetorP

1 1 0 1 1 2dna0setyBtcetorP

1 1 0 1 1 3dna2,0setyBtcetorP

1 1 1 0 0 1dna0setyBtcetorP

1 1 1 0 1 3dna1,0seyBtcetorP

1 1 1 1 0 2dna1,0seyBtcetorP

1 1 1 1 1 3dna2,1,0setyBtcetorP

71lbt6063
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Cell Alignment Options(1)

NOTE:
1.  Byte locations are decimal values.

lleCninoitacoLetyB

CEHtuohtiW CEHhtiW

noitarugifnoClleC

MAS
tratS

MAS
potS

MAS
tratS

MAS
potS

piks-on

MAS
potS
piks

ataDdnePtsoP/erPoN 4 55 4 0 1

dedneperpetyb1 3 55 3 0 1

dedneptsopetyb1 4 0 4 1 2

dedneperpsetyb2 2 55 2 0 1

dedneptsopetyb1dnadedneperpetyb1 3 0 3 1 2

dedneptsopsetyb2 4 1 4 2 3

dedneperpsetyb3 1 55 1 0 1

dedneptsopetyb1dnadedneperpsetyb2 2 0 2 1 2

dedneperpsetyb2dnadedneperpetyb1 3 1 3 2 3

dedneptsopsetyb3 4 2 4 3 ____

dedneperpsetyb4 0 55 ____ ____ ____

dedneptsopetyb1dnadedneperpsetyb3 1 0 ____ ____ ____

dedneptsopsetyb2dnadedneperpsetyb2 2 1 ____ ____ ____

dedneptsopsetyb3dnadedneperpetyb1 3 2 ____ ____ ____

dedneptsopsetyb4 4 3 ____ ____ ____

81lbt6063

edarG lavretnIhserfeRmumixaM

005V77 )3(

eulaVdnammoCTINI
)lamiceD(

005V77 )3(

eulaVdnammoCTINI
)xeH(

laicremmoC sm23 9 FF1

lairtsudnI sm61 9 FF1

91lbt6063

Fusion Memory Refresh Requirements(1,2)

NOTES:
1. The Fusion Memory of the IDT77V400 must be refreshed by the Control Logic periodically to guarantee data retention. This table defines the maximum refresh interval; that

is, the REFRESH command (see "Control Interface Command" Table) must be executed at least 2048 times during each interval.
2. Refresh rate numbers are calculated using a 36MHz SCLK. Refresh is only required for systems which utilize extended cell storage due to queuing requirements above

155Mbps.
3. This information is provided for applications using the IDT77V500 Switch Controller.
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A

Power

999

Speed

A

Package

A

Process/
Temperature

Range

Blank
I

Commercial (0°C to +70°C)
Industrial (-40°C to +85°C)

DS 208-pin PQFP (DS208-1)

155
156

S Standard Power

XXXXX

Device
Type

Switching Memory77V400

IDT

3606 drw 19

4-bit Port Bandwidth in Mbps
and Parameter Set

Commercial & Industrial

Ordering Information
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SWITCHStAR, Fusion Memory and the IDT logo are registered trademarks of Integrated Device Technology, Inc.

CORPORATE HEADQUARTERS for SALES: for Tech Support:
2975 Stender Way 800-345-7015 or 408-727-6116 831-754-4613
Santa Clara, CA 95054 fax: 408-492-8674 SWITCHStARhelp@idt.com

www.idt.com

Preliminary Datasheet: Definition

"PRELIMINARY" datasheets contain descriptions for products that are in early release.

Datasheet Document History

3/1/99: Updated to new format.
Added Industrial Specifications.
Added S156 Speed Grade.

Pg. 2 Updated Description to clarify CRC error operation.
Pg. 3 Block diagram detail updated for clarity.
Pg. 4 Figure 2, Edit Buffer Block Diagram corrected to include Output CRC path.
Pg. 5 Package Diagram notes added for clarification.
Pg. 6 Pin description table descriptions expanded.  IP and OP pin number corrections made.
Pg. 7 Pin description table descriptions expanded.  VTERM in Maximum ratings table reduced to 3.9V.  VIH Max

reduced to VCC+0.3V.
Pg. 8 Reset Current parameter removed.
Pg. 14 Pull down resistor valules specified in Output Ports section.
Pg. 17 Function Sequence Figures modifed to remove first IOD identification (state is really unknown).
Pg. 19 Modified Port Configuration Code Table to clearly identify the subset supported by IDT77V500.
Pg. 20 Improved explanation of Status Register definition and Table and made significant correction and explanation

of Error Register definition and Table.
Pg. 22 Recommended Refresh specification added.
Pg. 23 Updated Ordering Information for S156 speed grade and Industrial temperature product.
Pg. 24 Added Preliminary Datasheet definition and Datasheet Document History.


