3.3 VOLT TIME SLOT INTERCHANGE

DIGITAL SWITCH IDT72V70800
o 512 x 512

FEATURES: 64-pin Small Thin Quad Flatpack (STQFP)
« 512 x 512 channel non-blocking switching at 8.192 Mb/s + 3.3V Power Supply
« Per-channel variable or constant throughput delay » Operating Temperature Range -40°C to +85°C
« Automatic identification of ST-BUS®/GCI interfaces s 33V /O with 5V Tolerant Inputs
o Accepts 4 Serial Data Streams of 8.192 Mb/s
o Automatic frame offset delay measurement DESCRIPTION:
o Per-stream frame delay offset programming The IDT72V70800 is a non-blocking digital switch that has a capacity of
o Per-channel high impedance output control 512x512 channels ata serial bitrate 0f8.192 Mb/s. Some of the main features
o Per-channel Processor Mode are: programmable stream and channel control, Processor Mode, input offset
o Control interface compatible to Intel/Motorola CPUs delay and high-impedance outputcontrol.
o Connection memory block programming Per-stream input delay control is provided for managing large multi-chip
- Available in 64-pin Thin Plastic Quad Flatpack (TQFP) and switchesthattransport both voice channel and concatenated data channels. In

addition, input streams can be individually calibrated forinput frame offset.
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PIN CONFIGURATION
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TQFP: 0.80 pitch, 14mm x 14mm (PN64-1, order code: PF)
STQFP: 0.50 pitch, 10mm x 10mm (PP64-1, order code: TF)
TOP VIEW
NOTES:

1. DNC - Do Not Connect
2. All I/O pins are 5V tolerant.
3. IC - Internal Connection, tie to Ground for normal operation.
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PINDESCRIPTION

SYMBOL NAME 1/O DESCRIPTION

GND Ground. Ground Rail.

Ve Vee +3.3 Volt Power Supply.

TX0-3 TX Output 0 to 3 O | Serial data output stream. These streams have a data rate of 8.192 Mb/s.

(Three-state Outputs)

RX0-3 RX Input 0 to 3 | | Serial data input stream. These streams have a data rate of 8.192 Mb/s.

FOi Frame Pulse I | Whenthe WFPS pinis LOW, this inputaccepts and automatically identifies frame synchronization signals formatted
according to ST-BUS® and GCl specifications. When the WFPS pin is HIGH, this pin accepts a negative frame
pulse which conforms to WFPS formats.

FE/HCLK | Frame Evaluation/ I | When the WFPS pin is LOW, this pin is the frame measurement input. When the WFPS pin is HIGH, the HCLK

HCLK Clock (4.096 MHz clock) is required for frame alignment in the wide frame pulse (WFP) mode.
CLK Clock || Serial clock for shifting data in/out on the serial streams (RX/TX 0-3). This input accepts a 16.384 MHz clock.
RESET | Device Reset | This input (active LOW) puts the IDT72V70800 in its reset state that clears the device internal counters, registers
(Schmitt Trigger Input) and brings TX0-3 and microport data outputs to a high-impedance state. The time constant for a power
up reset circuit must be a minimum of five times the rise time of the power supply. In normal operation, the
RESET pin must be held LOW for a minimum of 100ns to reset the device.
WFPS Wide Frame I | When 1, enables the wide frame pulse (WFP) Frame Alignment interface. When 0, the device operates in
Pulse Select ST-BUS®GCI mode.

A0-7 Address 0-7 I | When non-multiplexed CPU bus operation is selected, these lines provide the A0-A7 address lines to the internal
memories.

DS/RD | Data Strobe/Read I For Motorola multiplexed bus operation, this input is DS. This active HIGH DS input works in conjunction with CS
to enable the read and write operations. For Motorola non-multiplexed CPU bus operation, this input is DS. This
active LOW input works in conjunction with CS to enable the read and write operations. For Intel multiplexed bus
operation, this input is RD. This active LOW input sets the data bus lines (AD0-7, D8-15) as outputs.

R/W / WR | Read/Write / Write | In the cases of Motorola non-multiplexed and multiplexed bus operations, this input is RAW. This input controls
the direction of the data bus lines (ADO-7, D8-15) during a microprocessor access. For Intel multiplexed bus
operation, this input is WR. This active LOW input is used with RD to control the data bus (ADO-7) lines as inputs.

[ Chip Select | Active LOW input used by a microprocessor to activate the microprocessor port of IDT72V70800.

AS/ALE | Address Strobe or || Thisinputis used if multiplexed bus operation is selected via the IM input pin. For Motorola non-multiplexed

Latch Enable bus operation, connect this pin to ground.

IM CPU Interface Mode | | When IMis HIGH, the microprocessor port is in the multiplexed mode. When IM is LOW, the microprocessor
port is in non-multiplexed mode.

ADO-7 Address/Data Bus 0to 7 | I/O | These pins are the eight least significant data bits of the microprocessor port. In multiplexed mode, these pins
are also the input address bits of the microprocessor port.

D8-15 Data Bus 8-15 I/0 | These pins are the eight most significant data bits of the microprocessor port.

DTA Data Transfer O | This active LOW output signal indicates that a data bus transfer is complete. When the bus cycle ends, this pin

Acknowledgment drives HIGH and then goes high-impedance, allowing for faster bus cycles with a weaker pull-up resistor. A
pull-up resistor is required to hold a HIGH level when the pin is in high-impedance.

ODE Output Drive Enable || This is the output enable control for the TXO0 to TX3 serial outputs. When ODE input is LOW and the OSB

bit of the IMS register is LOW, TX0-3 are in a high-impedance state. If this input is HIGH, the TX0-3
output drivers are enabled. However, each channel may still be put into a high-impedance state by using
the per channel control bit in the connection memory.
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FUNCTIONAL DESCRIPTION

The IDT72V70800is capable of switchingupto 512x512, 64 Kbit/'sPCM
or N x 64 Kbit/s channel data. The device maintains frame integrity in data
applications and minimum throughput delay for voice applications on a per
channelbasis.

The serialinput streams of the IDT72V/70800 have a bitrate 0f8.192 Mb/s
andarearrangedin 125mswide frames, which contain 128 channels. The data
rates oninputand output streams are identical.

InProcessor Mode, the microprocessor can access inputand outputtime-
slotsonaper channel basis allowing for transfer of controland status information.
The IDT72V70800 automatically identifies the polarity of the frame synchroni-
zationinputsignaland configuresthe serial streamsto either ST-BUS® or GCI
formats.

Withthe variety of different microprocessor interfaces, IDT72V70800 has
provided an Input Mode pin (IM) to help integrate the device into different
microprocessor based environments: Non-multiplexed or Multiplexed. These
interfaces provide compatibility with multiplexed and Motorola non-multiplexed
buses. The device canalsoresolve different control signals eliminating the use
of glue logic necessary to convert the signals (RIW/WR, DS/RD, AS/ALE).

Theframe offsetcalibration functionallows usersto measure the frame offset
delay using a frame evaluation pin (FE). The input offset delay can be
programmed forindividual streams usinginternal frameinput offsetregisters, see
Table 8.

Theinternalloopback allows the TX output data to be looped around to the
RXinputs for diagnostic purposes.

Afunctional Block Diagram of the IDT72V70800 is shown in Figure 1.

DATA AND CONNECTION MEMORY

The received serial data is converted to parallel format by internal serial-
to-parallel converters and stored sequentially in the datamemory. The 8 KHz
input frame pulse (F0i) is used to generate channel and frame boundaries of
theinputserialdata. Depending onthe interface mode select (IMS) register,
the usable data memory may be as large as 512 bytes.

Datato be outputonthe serial streams (TX0-3) may come from either the
data memory or connection memory. For data output from data memory
(connection mode), addresses inthe connection memory are used. For data
tobe outputfrom connection memory, the connectionmemory control bits must
setthe particular TX outputin Processor Mode. Onetime-slotbefore the data
is to be output, data from either connection memory or data memory is read
internally. This allows enough time for memory access and parallel-to-serial
conversion.

CONNECTION AND PROCESSOR MODES

Inthe Connection Mode, the addresses oftheinput source datafor all output
channels are stored in the connection memory. The connection memory is
mapped insuchaway thateach location correspondsto an outputchannel on
the output streams. For details onthe use of the source address data (CABand
SABbits), see Table 10. Once the source address bits are programmed by the
microprocessor, the contents ofthe datamemory atthe selected address are
transferredtothe parallel-to-serial convertersand then ontoa TX output stream.

By having the each location in the connection memory specify an input
channel, multiple outputs can specify the same input address. Thiscanbea
powerfultool used for broadcasting data.

In Processor Mode, the microprocessor writes data to the connection
memory. Eachlocationinthe connection memory corresponds to a particular
outputstreamand channel number andis transferred directly to the parallel-to-
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serial converter one time-slot before itis to be output. This data will be output
onthe TX streamsineveryframe untilthe datais changed by the microprocessor.

Asthe IDT72V70800 canbe usedinawide variety of applications, the device
also has memory locations to control the outputs based on operating mode.
Specifically, the IDT72V70800 provides five per-channel control bits for the
following functions: processor or connectionmode, constant or variable delay,
enables/three-state the TX output drivers and enables/disable the loopback
function. Inaddition, one of these bits allows the userto controlthe CCO output.

Ifan outputchannelis setto ahigh-impedance state throughthe connection
memory, the TX outputwill be inahigh-impedance state forthe duration ofthat
channel. In addition to the per-channel control, all channels onthe ST-BUS®
outputs can be placedina highimpedance state by either pulling the ODE input
pinlow or programming the Output Stand-By (OSB) bitin the interface mode
selectionregister. This action overrides the per-channel programmingin the
connectionmemory hits.

The connection memory data can be accessed via the microprocessor
interface. The addressing ofthe devices internal registers, dataand connection
memoriesis performed through the address input pins and the Memory Select
(MS) bitofthe control register. For details on device addressing, see Software
Control and Control Register bits description (Table 3and 5).

SERIAL DATA INTERFACE TIMING

The master clock frequency mustalways be twice the datarate. For serial
dataratesof8.192 Mb/s, the master clock (CLK) mustbe 16.384 MHz. Theinput
and output stream data rates will always be identical.

TheIDT72V70800 providestwo differentinterface timing modes ST-BUS®/
GCland WFP (wide frame pulse). Ifthe WFPS pinis high, the IDT72V70800
isinthe wide frame pulse (WFP) frame alignment mode.

In ST-BUS®/GCI mode, the input 8 KHz frame pulse can be in either
ST-BUS®or GClformat. The IDT72V70800 automatically detectsthe presence
ofaninputframe pulse andidentifiesitas either ST-BUS®or GCI. In ST-BUS®
format, every secondfalling edge ofthe master clock marks a bitboundary and
the datais clockedinontherising edge of CLK, three quarters of the way into
thebitcell, see Figure 7. In GCl format, every second rising edge ofthe master
clock marksthe bitboundary and data s clockedin onthe falling edge of CLK
atthree quarters of the way into the bit cell, see Figure 8.

WIDE FRAME PULSE (WFP) FRAME ALIGNMENT TIMING

Whenthe device isin WFP frame alignmentmode, the CLK input must be
at16.384 MHz, the FE/HCLK input is 4.096 MHz and the 8 KHz frame pulse
isin ST-BUS®format. The timing relationship between CLK,HCLK andthe frame
pulse is shown in Figure 9.

WhenWFPS pinis high, the frame alignment evaluationfeature is disabled.
However, the frameinputoffset registers may still be programmedto compensate
for the varying frame delays on the serial input streams.

INPUT FRAME OFFSET SELECTION

Input frame offset selection allows the channel alignment ofindividualinput
streamstobe offsetwith respecttothe output stream channel alignment i.e. FOi).
Although allinput data comes in atthe same speed, delays can be caused by
variable path serial backplanes and variable path lengths which may be
implemented inlarge centralized and distributed switching systems. Because
dataisoften delayed, this featureis usefulin compensating forthe skewbetween
clocks.

Eachinputstream can have its own delay offset value by programming the
frameinputoffsetregisters (FOR). The maximumallowable skewis +4.5 master
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clock (CLK) periods forward with resolution of ¥ clock period. The output frame
offsetcannotbe offsetoradjusted. See Figure 5, Table 8and 9 for delay offset
programming.

SERIAL INPUT FRAME ALIGNMENT EVALUATION

The IDT72V70800 provides the frame evaluation (FE) input to determine
different datainput delays with respect to the frame pulse FOi.

Ameasurementcycleis started by setting the start frame evaluation (SFE)
bitlowfor atleast one frame. When the SFE bitin the IMS register is changed
fromlowto high, the evaluation starts. Two frames later, the complete frame
evaluation (CFE) bit of the frame alignment register (FAR) changes from low
tohightosignal thatavalid offset measurementis ready to be read from bits 0
to 11 of the FAR register. The SFE bit must be set to zero before a new
measurementcycle started.

InST-BUS®mode, the falling edge of the frame measurement signal (FE)
isevaluated againstthe falling edge of the ST-BUS®frame pulse. InGCImode,
therising edge of FE is evaluated against the rising edge ofthe GCl frame pulse.
See Table 7 & Figure 4 for the description of the frame alignment register.

This feature is not available when the WFP Frame Alignment mode is
enabled (i.e., when the WFPS pinis connected to VCC).

MEMORY BLOCK PROGRAMMING

The IDT72V70800 provides users withthe capability of initializing the entire
connectionmemory blockintwoframes. Tosetbits 11to 15 of every connection
memory location, first programthe desired patternin bits 5to 9 ofthe IMS register.

The block programming mode is enabled by setting the memory block
program (MBP) bit of the control register high. When the block programming
enable (BPE) bitofthe IMS registeris setto high, the block programming data
willbe loaded intothe bits 11 to 15 of every connection memory location. The
other connection memory bits (bit 0to bit 10) are loaded with zeros. When the
memory block programming is complete, the device resetsthe BPE bitto zero.

LOOPBACK CONTROL

Theloopback control (LPBK) hit of each connection memory location allows
the TX output datato be looped backed internally tothe RX input for diagnostic
purposes.

Ifthe LPBK hitis high, the associated TX output channel datais internally
looped backtothe RXinputchannel (i.e., datafrom TX n channelmroutesto
the RX nchannel minternally); ifthe LPBK bitis low, the loopback feature is
disabled. For proper per-channel loopback operation, the contents of frame
delay offsetregisters mustbe setto zero.

DELAY THROUGHTHEIDT72V70800

The switching ofinformation fromthe input serial streams to the output serial
streams results in a throughput delay. The device can be programmed to
performtime-slotinterchange functions with differentthroughput delay capabili-
tiesonthe per-channel basis. Forvoice applications, variable throughputdelay
ishestasitensures minimum delay between inputand outputdata. Inwideband
dataapplications, constantthroughputdelayis best as the frame integrity of the
information is maintained through the switch.

The delay through the device varies according to the type of throughput
delay selectedinthe V/C bit ofthe connection memory.

VARIABLE DELAY MODE (V/C BIT = 0)

Inthismode, the delay is dependentonly on the combination of source and

destination channels and is independent of input and output streams. The

COMMERCIALTEMPERATURE RANGE

minimum delay achievable inthe IDT72V70800is three time-slots. Ifthe input
channel datais switched tothe same outputchannel (channeln, frame p), itwill
be outputinthe following frame (channeln, frame p+1). The sameistrueifinput
channel nis switched to output channel n+1 or n+2. If the input channel nis
switchedto outputchanneln+3, n+4,..., the new output data will appearinthe
same frame. Table 1 shows the possible delays for the IDT72V70800 in the
variable delay mode.

CONSTANT DELAY MODE (V/C BIT = 1)

Inthismode, frame integrity is maintained in all switching configurations by
making use of amultiple datamemory buffer. Input channel datais writteninto
the data memory buffers during frame n will be read out during frame n+2. In
the IDT72V70800, the minimumthroughput delay achievable inthe constant
delaymode willbe one frame. See Table 2 for possible delaysin constantdelay
mode.

MICROPROCESSORINTERFACE

The IDT72V70800 provides a parallel microprocessor interface for multi-
plexed or non-multiplexed bus structures. This interface is compatible with
Motorola non-multiplexed and multiplexed buses.

Ifthe IM pinis low a Motorola non-multiplexed bus should be connectedto
the device. Ifthe IM pinis high, the device monitors the AS/ALE and DS/RD to
determine what mode the IDT72V70800 should operatein.

It DS/RD is low at the rising edge of AS/ALE, thenthe mode 1 multiplexed
timingis selected. IfDS/RDis high atthe rising edge of AS/ALE, then the mode
2multiplexed bustimingis selected.

For multiplexed operation, the required signals are the 8-bit data and
address (AD0-AD7), 8-bit Data (D8-D15), Address strobe/Address latch
enable (AS/ ALE), Data strobe/Read (DS/RD), Read/Write /Write (RIW/WR),
Chip select (CS) and Data transfer acknowledge (DTA). See Figure 12 and
Figure 13 for multiplexed parallel microporttiming.

Forthe Motorola non-multiplexed bus, the required signals are the 16-hit
data bus (AD0-AD7, D8-D15), 8-bit address bus (A0-A7) and 4 control lines
(CS, DS, R/WandDTA). See Figure 14 and 15 for Motorola non-multiplexed
microporttiming.

The IDT72V70800 microport provides access to the internal registers,
connectionand datamemories. Alllocations provide read/write access except
forthe data memory and the frame alignment register which are read only.

MEMORY MAPPING

The address bus on the microprocessor interface selects the internal
registersand memories ofthe IDT72V70800.

Ifthe A7 addressinputis low, then A6 through AO are usedto address the
interface mode selection (IMS), control (CR), frame alignment (FAR) and frame
inputoffset (FOR) registers (Table 4). Ifthe A7 is high, then A6 through AO are
usedtoselect 128 locations corresponding to data rate ofthe ST-BUS®. The
addressinputlinesandthe streamaddress bits (STA) ofthe control register allow
access to the entire data and connection memories. The control and IMS
registers together control all the major functions of the device, see Figure 3.

Asexplainedinthe Serial Data Interface Timing and Switching Configura-
tions sections, after system power-up, the IMS register should be programmed
immediately to establish the desired switching configuration.

The datainthe control register consists of the memory block programming
bit (MBP), the memory select bit (MS) and the stream address bits (STA). As
explainedinthe Memory Block Programming section, the MBP bitallows the
entire connection memory block to be programmed. The memory selectbitis
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used to designate the connection memory or the data Memory. The stream
address bits selectinternalmemory subsections corresponding toinputoroutput
serialstreams.

The data in the IMS register consists of block programming bits (BPDO-
BPD4), block programming enable bit (BPE), output stand by hit (OSB) and start
frame evaluation bit(SFE). The block programming and the block programming
enable bitsallows usersto programthe entire connection memory (see Memory
Block Programming section). Ifthe ODE pinislow, the OSB bitenables (ifhigh)
ordisables (iflow)all ST-BUS® outputdrivers. Ifthe ODE pinis high, the contents
ofthe OSB hitis ignored and all TX output drivers are enabled.

CONNECTION MEMORY CONTROL

Ifthe ODE pin or the OSB bitis high, the OE bit of each connection memory
location controls the output drivers-enables (if high) or disables (if low). See
Table 4 for detail.

The processor channel (PC) bit of the connection memory selects between
ProcessorMode and ConnectionMode. Ifhigh, the contents ofthe connection
memory are outputonthe TX streams. Iflow, the stream address bit (SAB) and
the channel address bit (CAB) of the connection memory defines the source
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information (streamand channel) ofthe time-slotthat will be switched tothe output
fromdatamemory.

TheV/C (Variable/Constant Delay) bitin each connection memory location
allows the per-channel selection between variable and constant throughput
delay modes.

Ifthe LPBK bitis high, the associated TX output channel datais internally
looped backtothe RXinputchannel(i.e., RXnchannelm datacomes fromthe
TXnchannel m). Ifthe LPBK bitis low, the loopback feature is disabled. For
proper per-channelloopback operation, the contents of the frame delay offset
registers mustbe setto zero.

INITIALIZATIONOF THEIDT72V70800

After power up, the state of the connection memory is unknown. As such,
the outputs should be putin highimpedance by holding the ODE low. While the
ODE is low, the microprocessor can initialize the device, program the active
paths, and disable unused outputs by programming the OE bitin connection
memory. Once the device is configured, the ODE pin (or OSB bit depending
oninitialization) can be switched.

[ Control Register

CRp4
0

| CRy7 | CRy6 | CRp5 | CRp4 | CRp3 | CRyp2 | CRy1

CRp0

1

The Control Register is only accessed when A7-A0
are all zeroed. When A7 =1, up to 128 bytes are
randomly accessable via A0-A6 at any one instant.
Of which stream these bytes (channels) are accessed
is determined by the state of CRp1 -CRp0.

Connection Memory

Data Memory
Channel 0 Channel 1 Channel 2
Channel 0 Channel 1 Channel2 |
Channel 0 Channel 1 Channel2 |
Channel 0 Channel 1 Channel2 |
[ 10000000 | 10000001 [ 10000010 | =~~~

CRp1| CRL0 | Stream
Channel 127 0 0 0
Channel 127 |(¢— 0 1 1
Channel 127 |@—— 1 0 2
_| Channel 127 |<@——— 1 1 3
| 1111?111 |  External Address Bits A7-A0 |
5709 drw03

Figure 3. Addressing Internal Memories
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TABLE1—VARIABLE THROUGHPUT
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TABLE2—CONSTANT THROUGHPUT

DELAY VALUE DELAY VALUE
Delay for Variable Throughput Delay Mode Delay for Constant Throughput Delay Mode
Input Rate (m - output channel number) Input Rate (m = output channel number)
(n = input channel number) (n = input channel number)
m<n m=n, n+1, n+2 m > n+2 8.192 Mb/s 128 + (128 —n) + mtime-slots
8.192 Mb/s | 128-(n-m)time-slots| m-n+128time-slots | m-ntime-slots

TABLE 3—INTERNAL REGISTER AND ADDRESS MEMORY MAPPING

AT [ A6 A5 A4 A3 A2 Al A0 Location
0 0 0 0 0 0 0 0 Control Register, CR
0 0 0 0 0 0 0 1 Interface Mode Selection Register, IMS
0 0 0 0 0 0 1 0 Frame Alignment Register, FAR
0 0 0 0 0 0 1 1 Frame Input OffsetRegister, FOR
1 0 0 0 0 0 0 0 Cho
1 0 0 0 0 0 0 1 Chl
1 0 0 . . . . . .
1 0 0 1 1 1 1 0 Ch30
1 0 0 1 1 1 1 1 Ch31
1 0 1 0 0 0 0 0 Ch32
1 0 1 0 0 0 0 1 Ch33
1 0 1 . . . . . .
1 0 1 1 1 1 1 0 Ch62
1 0 1 1 1 1 1 1 Ch63
1 1 0 0 0 0 0 0 Cho4
1 1 0 0 0 0 0 1 Ch65
1 1 0 : .
1 1 1 1 1 1 1 0 Ch126
1 1 1 1 1 1 1 1 Ch127
NOTE:

1. Bit A7 must be high for access to data and connection memory positions.

Bit A7 must be low for access to registers.

TABLE4—OUTPUT HIGH IMPEDANCE CONTROL

OE bit in Connection ODE pin OSB bit in IMS TX Qutput Driver
Memory Register Status
0 Don'tCare Don'tCare Per Channel
High-Impedance
1 0 0 High-Impedance
1 0 1 Enable
1 1 1 Enable
1 1 0 Enable




IDT72V708003.3V TIME SLOTINTERCHANGE
DIGITAL SWITCH 512 x 512

TABLE 5— CONTROL REGISTER (CR) BITS
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Read/Write Address: 00,
ResetValue: 0000H.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 0 0 0 MBP || MS 0 0 ||STAL|[STAO
Bit Name Description
15-6 Unused Must be zero for normal operation.
5 MBP When 1, the connection memory block programming feature is ready for the programming of Connection
(Memory Block Program) | Memory high bits, bit 11 to bit 15. When 0, this feature is disabled.
4 MS When 0, connection memory is selected for read or write operations. When 1, the data memory is selected
(Memory Select) forread operations and connection memory is selected for write operations.
(Nomicroprocessor write operation is allowed for the data memory.)
3-2 Unused Must be zero for normal operation.
1-0 STAL-0 The binary value expressed by these bits refers to the input or output data stream, which corresponds
(Stream AddressBits) to the subsection of memory made accessible for subsequent operations. (STA1=MSB, STA0 =LSB)

TABLE 6 —INTERFACE MODE SELECTION (IMS) REGISTER BITS

Read/Write Address: 01,
ResetValue: 0000H.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 0 0 |(BPD4|(BPD3||BPD2||BPD1||BPDO|| BPE || OSB || SFE 1 0
Bit Name Description
15-10 | Unused Must be zero for normal operation.
9-5 BPD4-0 These bits carry the value to be loaded into the connection memory block whenever the memory block
(Block Programming Data) programming feature is activated. After the MBP bitin the control registeris setto 1 and the BPE bitis
setto 1, the contents of the bits BPD4-0 are loaded into bit 15 and 11 of the connection memory. Bit 10 to
bit 0 of the connection memory are setto 0.
4 BPE Azerotoonetransition of this bit enables the memory block programming function. The BPE and
(BeginBlock Programming BPD4-0 bits inthe IMS register have to be defined in the same write operation. Once the BPE bitis set
Enable) HIGH, the device requires two frames to complete the block programming. After the programming function
has finished, the BPE bit returns to zero to indicate the operation is completed. Whenthe BPE=1, the BPE
or MBP can be setto 0 to abort to ensure proper operation. When BPE = 1, the other bitin the IMS register
must not be changed for two frames to ensure proper operation.
3 0SB When ODE =0 and OSB =0, the output drivers of TX0 to TX3 are in high impedance mode. When
(Output Stand By) ODE=0and OSB =1, the output driver of TX0 to TX3 function normally. When ODE =1, TX0 to TX3
outputdriversfunctionnormally.
2 SFE Azeroto one transition in this bit starts the frame evaluation procedure. When the CFE bitinthe FAR
(Start Frame Evaluation) register changes from zero to one, the evaluation procedure stops. To start another fame evaluation
cycle, setthisbitto zerofor atleast one frame.
1-0 Unused For normal operation, bit1=1and bit0=0.
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TABLE 7—FRAME ALIGNMENT REGISTER (FAR) BITS

Read/Write Address: 02H,
ResetValue: 0000H.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

| 0 || 0 || 0 ”CFE||FD11||FD10||FD9||FD8||FD7||FD6||FD5||FD4||FD3||FD2||FD1||FDO|

Bit Name Description
15-13 | Unused Must be zero for normal operation.
12 | CFE When CFE =1, the frame evaluation is completed and bits FD10 to FDO bits contains a valid frame alignment
(Complete Frame Evaluation) | offset. This bitis reset to zero, when SFE bitin the IMS register is changed from 1t0 0.
11 | FD11 The falling edge of FE (or rising edge for GCI mode) is sampled during the CLK-high phase (FD11 =1)
(Frame Delay Bit 11) or during the CLK-low phase (FD11 = 0). This bit allows the measurement resolution to %2 CLK cycle.
10-0 | FD10-0 The binary value expressed in these bits refers to the measured input offset value. These bits are rest to
(Frame Delay Bits) zero when the SFE bit of the IMS register changes from 1 to 0. (FD10 - MSB, FDO - LSB)

ST-BUS® Frame

CLK | |

:
|
Offset Value 0 1 2 3 4 5 6 1| 7 8 9 (10 | 11 |12 | 13 | 14 | 15 | 16
|
|
|
|

FE Input m

(FD[10:0] = 06H)
(FD11 =0, sample at CLK LOW phase)

= O
I_I
I_I
I_I
I_I
I_I
=
I_I
I_I
I_I
I_I
I_I
I_I
I_I
I_I
I_I
I_I

e T TUUHYUTL

:
Offset Value 0 1 2 3 4 5 6 7 8 :9 10| 11 12| 13| 14| 15
|
|
|

FE Input +

(FD[10:0] = 09H)
(FD11 = 1, sample at CLK HIGH phase)
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Figure 4. Example for Frame Alignment Measurement
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TABLE 8 —FRAME INPUT OFFSET REGISTER (FOR) BITS

COMMERCIALTEMPERATURERANGE

Read/Write Address: 03
ResetValue: 0000k
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OF32 || OF31 || OF30 || DLE3| | OF22| | OF21 || OF20 | | DLE2 | | OF12 | | OF11 | | OF10 | | DLE1 | | OF02 | | OFO1 | | OFOO | | DLEO
FOR Register
Name® Description

OFn2, OFn1, OFn0
(OffsetBits 2,1 &0)

These three bits define how long the serial interface receiver takes to recognize and store bit 0 from the RX input pin:i.e., to
startanewframe. The input frame offset can be selected to +4.5 clock periods from the point where the external frame pulse
input signal is applied to the FOi input of the device. See Figure 5.

DLEn
(DataLatch Edge) ST-BUS®mode: DLEn =0, if clock rising edge is at the ¥ point of the bit cell.
DLEn=1, ifwhen clock falling edge is at the % of the bit cell.
GClmode: DLEn=0, if clock falling edge is at the % point of the bit cell.

DLEn=1, ifwhen clock rising edge is at the % of the bit cell.

NOTE:

1. n denotes an input stream number from 0 to 3.




IDT72V708003.3V TIME SLOTINTERCHANGE

DIGITAL SWITCH 512 x 512

COMMERCIALTEMPERATURE RANGE

TABLE 9 —OFFSET BITS (OFn2, OFn1, OFn0O, DLEn) & FRAME DELAY BITS

(FD11, FD2-0)

Input Stream
Offset

MeasurementResultfrom
Frame Delay Bits

Corresponding

OffsetBits

FD11

FD2 FD1

FDO

OFn2

OFnl

OFn0

DLEn

No clock period shift (Default)

[EY

o

0

0

o

+0.5 clock period shift

+1.0clock period shift

+1.5clock period shift

+2.0clock period shift

+2.5clock period shift

+3.0clock period shift

+3.5clock period shift

+4.0clock period shift

+4.5clock period shift

Ol |OoO| POl ol —|Oo

[l Handl K== =) o) Nl Ne] Nej N N
[} Neo} il Bl Bl Bl o) el Nen) s

[} N} il Il Nl N B ol B ol en) s
[l ol K= =) o) Nl Ne] e ) N
(=) Nl Bl Bl Bl Bl o) el Nen)

OoO|Oo|F| POl | —|O

R|lo|lr|l ool | ol

ST-BUS® FOi | I

I —

CLK

RX Stream

Bit 7

offset =0,

RX Stream

offset =1,

RX Stream |

Bit7 |

offset = 0,

RX Stream

| Bit7

offset =1,

GCI Foi

CLK

A

'f denotes the 3/4 point of the bit cell

RX Stream

Bit0

offset = 0,

RX Stream

offset =1,

RX Stream |

offset = 0,

RX Stream

| Bit0

offset =1,

A

'f denotes the 3/4 point of the bit cell

Figure 5. Examples for Input Offset Delay Timing

DLE =0

DLE =0

DLE =1

DLE =1

DLE =0

DLE =0

DLE =1

DLE =1
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TABLE 10” CONNECTION MEMORY BITS

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
|tre || Vic || Pc | cco|| oe || o | o |]saBt||saBof{cas||cass |{caa||cass||caBz||caBt||caBo
Bit Name Description
15 [LPBK When 1, the RX n channel m data comes from the TX n channel m. For proper per channel loopback
(Per Channel Loopback) operations, setthe delay offset register bits OFn[2:0] to zero for the streams which are in the loopback mode.
14 |Vic This bitis used to select between the variable (LOW) and constant delay (HIGH) mode ona
(Variable/Constant per-channelbasis.
Throughput Delay)
13 |PC When 1, the contents ofthe connection memory are output on the corresponding output channel and stream.
(Processor Channel) Only the lower byte (bit 7 - bit 0) will be output to the TX output pins. When 0, the contents of the connection
memory are the data memory address of the switched input channel and stream.
12 | CCO This bitis output on the CCO pin one channel early. The CCO bit for stream 0 is output first.
(Control Channel Output)
11 |OE This bit enables the TX output drivers on a per-channel basis. When 1, the output driver functions
(OutputEnable) normally. When 0, the output driver isina high-impedance state.
10-9 | Unused Must be zero for normal operation.
8,70 [ SAB1-0 The binary value is the number of the data stream for the source of the connection.
(Source Stream Address Bits)
6-0% | CAB6-0 The binary value is the number of the channel for the source of the connection.
(Source Channel Address Bits)

NOTE:

1. If bit 13 (PC) of the corresponding connection memory location is 1 (device in processor mode), then these entire 8 bits (SABO, CAB6 - CABO) are output on the output channel
and stream associated with this location.




IDT72V708003.3V TIME SLOTINTERCHANGE

DIGITAL SWITCH 512 x 512 COMMERCIALTEMPERATURE RANGE
ABSOLUTE MAXIMUM RATINGS™ RECOMMENDED DC OPERATING
Symbol | Parameter Min. Max. Unit CONDITIONS
vee Supply Voltage 03 50 v Symbol Parémeter Min. | Typ.| Max. | Units
Vi Voltage on Digital Inputs GND -0.3 55 V Ve Positive Supply 30 — 36 v
lo CurrentatDigital Outputs 20 mA Vi Input HIGH Voltage 2.0 — Vee v
Ts Storage Temperature 65 +125 °C ViL Input L_OW Voltage GND — 08 v
PD Package Power Dissapation — 1 W Top Operating Temperature 40 - 85 c
NOTE: Commercial

NOTE:

1. Exceeding these values may cause permanent damage. Functional operation under . .
1.Voltages are with respect to ground unless other wise stated.

these conditions is not implied.

DC ELECTRICAL CHARACTERISTICS

Symbol Characteristics Min. Typ. Max. Units
lcc® Supply Current — 30 45 mA
i Input Leakage (inputpins) — — 15 pA
IBL Input Leakage (I/0 pins) — — 50 UA
Ci Input Pin Capacitance — — 10 pF
loz High-impedance Leakage — — 5 LA
VOH Output HIGH Voltage 24 — — V
VoL OutputLOW Voltage — — 04 \Y
Co Output Pin Capacitance — — 10 pF
NOTE:

1. Outputs Unloaded.

Test Point I Vee
Output * / R
S1isopencircuitexceptwhen testing output o

St S2

levels orhighimpedance states.

S2 is switched to Vcc or GND when testing CL
outputlevels or highimpedance states. GND GND

5709 drw06

Figure 6. Output Load
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AC ELECTRICAL CHARACTERISTICS - FRAME PULSE AND CLK
Symbol Characteristics Min. Typ. Max. Units
tFPW Frame Pulse Width (ST-BUS®, GCI) — Bit rate = 8.192 Mb/s 2 — 80 ns
tFPS Frame Pulse Setup time before CLK falling (ST-BUS® or GCI) 5 — — ns
tFPH Frame Pulse Hold Time from CLK falling (ST-BUS® or GCI) 10 — — ns
tcp CLK Period — Bit rate =8.192 Mb/s 55 — 70 ns
tcH CLK Pulse Width HIGH — Bit rate =8.192 Mb/s 20 40 ns
tcL CLK Pulse Width LOW — Bit rate = 8.192 Mbl/s 20 — 40 ns
tr, tf Clock Rise/Fall Time — — 10 ns
tHFPW Wide Frame Pulse Width— Bit rate = 8.192 Mbl/s 195 — 295 ns
tHFPS Frame Pulse Setup Time before HCLK falling 5 — 150 ns
tHFPH Frame Pulse Hold Time from HCLK falling 10 — 150 ns
tHCP HCLK (4.096 MHz) Period — Bit rate = 8.192 Mb/s 190 — 300 ns
tHCH HCLK (4.096 MHz) Pulse Width HIGH —  Bit rate =8.192 Mb/s 85 — 150 ns
tHCL HCLK (4.096 MHz) Pulse Width LOW — Bit rate = 8.192 Mb/s 85 — 150 ns
tHr, tHf HCLK Rise/Fall Time — — 10 ns
tDIF Delay between falling edge of HCLK and falling edge of CLK -10 — 10 ns

AC ELECTRICAL CHARACTERISTICS - SERIAL STREAMS

Symbol Characteristics Min. Typ. Max. Unit Test Conditions

tsis RX Setup Time 0 — — ns
tSiH RXHold Time 10 — — ns
tsob TX Delay - Active to Active — — K] ns C,_= 30pF

— — 40 ns C, = 200pF
toz TX Delay — Active to High-Z — — kY] ns R, = 1KQ, C, = 200pF
tzD TX Delay - High-Z to Active — — 2 ns R, = 1KQ, C, = 200pF
toDE Output Driver Enable (ODE) Delay — — kY] ns R, = 1KQ, C, = 200pF

NOTE:

1. High Impedance is measured by pulling to the appropriate rail with R, with timing corrected to cancel time taken to discharge C,.
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tcH

W

Bit7,Channel0 > Bit6, Channelo > Bit5, Chamnelo X

CLK

X >< Bit 0, Last Ch (1)

tsis—»re4— tsiH
RX X Bito, Lastch() Bit 7, Channel 0 Bit6, Channelo > Bit5, Chamelo XX

5709 drw07
NOTE:
1. last channel = ch 127.
Figure 7. ST-BUS® Timing when WFPS pin = 0.
trPw
FOi
trPs | tFPH toH o
«— tcp [} —tr
CLK t/ﬁ—
tsop
<>
TX Bit7, Last Ch() Bito, Channel0 > Bit1,Channelo > Bit2, Chamelo X
tsis »re4— tsiH
RX X Bit7, Last Ch(") Bit 0, Channel 0 Bit 1, Channel0 X Bit2, Channelo X
5709 drw08
NOTE:

1. last channel = ch 127.
Figure 8. GCI Timing when WFPS pin = 0
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tHFPW >
tHFPS —Pp-ll— tHFPH P
Foi 74
<] tHCP
— tHCL —pp-|g— tHCH
HCLK
4.096 MHz _\_/ﬁ_i ‘ ¥
— tHr th— .
— toF tcp — teH toL— "

CLK
16.384 MHz

)

/\

/
A

— tsop
X ><Bit1,Ch127 BitO,Ch127>|/ Bit7,Cho >< Bit6, Ch O >< Bit5,Ch 0 >< Bit4, Ch o0
— tsH
tsis
RX Bit1,Ch127>< Bit0, Ch 127 Bit7, Ch 0 Bit6, Ch 0 >< Bit5,Ch 0 >< Bit4, Cho ><

NOTE:
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1. High Impedance is measured by pulling to the appropriate rail with R , with timing corrected to cancel time taken to discharge C.

Figure 9. WFP Bus Timing for High Speed Serial Interface (8.192 Mb/s), when WFPS pin = 1

CLK
ST-BUS® N
s mode) AN
CLK 4
(GCI mode) /
t
« Dz’l ODE
X VALID DATA |
—— tz0 —>|

| VALID DATA
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Figure 10. Serial Output
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Figure 11. Output Driver Enable (ODE)
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AC ELECTRICAL CHARACTERISTICS - MULTIPLEXED BUS TIMING (INTEL)

Symbol Parameter Min. Typ. Max. Units Test Conditions
taLw ALE Pulse Width 20 ns
tADS Address Setup from ALE falling 3 ns
tADH Address Hold from ALE falling 3 ns
tALRD RD Active after ALE falling 3 ns
DDR Data Setup from DTA LOW on Read 5 ns CL= 150pF
fCSRW CS Hold after RD/WR 5 ns
RW RD Pulse Width (Fast Read) 45 ns
fCsR CS Setup fromRD 0 ns
toHR® Data Hold after RD 10 20 ns CuL=150pF, R = 1K
tww WR Pulse Width (Fast Write) 45 ns
tALWR WR Delay after ALE falling 3 ns
tcsw CS Setup from WR 0 ns
tDsw Data Setup from WR (Fast Write) 20 ns
tswp Valid Data Delay on Write (Slow Write) 122 ns
DHW Data Hold after WR Inactive 5 ns
tAKD Acknowledgment Delay:
Reading/Writing Registers 43/43 ns CL=150pF
Reading/Writing Memory 2201210 ns CL=150pF
tAKH ) AcknowledgmentHold Time 2 ns Cu=150pF, R = 1K
NOTE:

1. High Impedance is measured by pulling to the appropriate rail with R, with timing corrected to cancel time taken to discharge C .

tALW —»
ALE < SN
tADs
1><_tADH:]
ADO-AD7 ADDRESS / DATA
D8-D15 > /]
— tALRD—Pp»] <— tCSRwW
cs N Ja
N
tosR - tDHR
?—bq tRwW ><—C
m ~ A
tesw— [ tww > toHw
<> <¢— tDSW—P{ 4D
ws N %
r—— tAKkH
— tALWR—>{—— tswo — || toDR
¢ tAKD

DTA

5709 drw12

Figure 12. Multiplexed Bus Timing (Intel Mode)
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ACELECTRICALCHARACTERISTICS-MULTIPLEXED BUS TIMING (MOTOROLA)

Symbol Parameter Min. Typ. Max. Units Test Conditions

tasw ALE Pulse Width 20 ns

tADS Address Setup fromASfalling 3 ns

{ADH Address Hold from AS falling 3 ns

DDR Data Setup from DTA LOW on Read 5 ns C_ = 150pF

tosH CS Hold after DS falling 0 ns

tcss CS Setup from DS rising 0 ns

DHW DataHold after Write 5 ns

ows Data Setup from DS —Write (Fast Write) 20 ns

tswp Valid Data Delay on Write (Slow Write) 122 ns

RWS R/W Setup from DS Rising 60 ns

RWH R/W Hold from DS Rising 5 ns

tHR® Data Hold after Read 10 20 ns C.=150pF, R, = 1K

{DsH DS Delay after AS falling 10 ns

tAKD Acknowledgment Delay:
Reading/Writing Registers 43/43 ns C, = 150pF
Reading/Writing Memory 220210 ns C, = 150pF

tAKHY Acknowledgment Hold Time 2 ns C.=150pF, R, = 1K

NOTE:

1. High Impedance is measured by pulling to the appropriate rail with R, with timing corrected to cancel time taken to discharge C,.

4 N
DS N
— tRWH
<7 tRws >
RAW X
tasw -— tDSH — |
AS
tADS toHwW
N — tswp
thpH “y tbws ><L_>
ADO-AD7 .
D8-D15 ADDRESS i DATA ><
WR
<@ {DHRP>|
ADO-AD7
D8-D15 ADDRESS DATA
RD :
< tcss | j(_ .
CS
— tDDR
[<— tAKD g tAKH
DTA
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Figure 13. Multiplexed Bus Timing (Motorola Mode)
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ACELECTRICALCHARACTERISTICS-MOTOROLA NON-MULTIPLEXED BUS MODE
Symbol Parameter Min. Typ. Max. Units Test Conditions
tcss CS Setup from DS falling 0 ns
tRWs RIW Setup from DS falling 10 ns
tADS Address Setup from DSfalling 2 ns
tcsH CS Hold after DS rising 0 ns
tRWH R/W Hold after DS Rising 2 ns
tADH Address Hold after DS Rising 2 ns
tDDR Data Setup fromDTALOW on Read 2 ns C.=150pF
DHR Data Hold on Read 10 20 ns Cp=150pF, R, = 1K
tosw Data Setup on Write (Fast Write) 5 ns
tswp Valid Data Delay on Write (Slow Write) 122 ns
{DHW Data Hold on Write 5 ns
tAKD AcknowledgmentDelay:
Reading/Writing Registers 43/43 ns C.=150pF
Reading/Writing Memory 2201210 ns C_=150pF
tAkH® Acknowledgment Hold Time 2 ns C.=150pF, R = 1K
NOTE:

1. High Impedance is measured by pulling to the appropriate rail with R, with timing corrected to cancel time taken to discharge C,.

DS X? 7Z XT 7T
tcssp le-tcsH tcssp | tcsH
- N
tRw. tRwH trws tRWH
o ) <> N

tADS ¢ tADH > tADS P le-tADH
AO0-A7 VALID WRITE ADDRESS VALID READ ADDRESS

tosw —pie— toHwW le— tOHR
ADO-AD7/ VALID WRITE
D8-D15 DATA VALID READ DATA

~—1bDR

~ tAKH

[ tAKD ~ tAKH le— takD
DTA

Figure 14. Motorola Non-Multiplexed Asyncronous Bus Timing
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CLK GCI 4\—%—\—71—\—/—\_
CLK ST-BUS® fj_w

toss toss
AN zﬂ > /
> JTBLWZ tcss \_m?
<> ANIEEAN i
- —A‘T 753“ 7
tRWSj tRWH o tRws tRWH -; R
o TRRRL (I R
tADSl, '[ADH-D' tADsj tADH—-\
e TRNOOK. e KR AKX

I
|<-tSWD » ¢ tDHR |
ADO-AD7/
D8-D15

DTA
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Figure 15. Motorola Non-Multiplexed Syncronous Bus Timing




ORDERING INFORMATION
IDT XXXXXX XX X
Device Type Package Process/
Temperature
Range
BLANK Commercial (-40°C to +85°C)
| PF Thin Plastic Quad Flatpack (TQFP, PN64-1)
|TF Small Thin Quad Flat Pack (STQFP, PP64-1)

|72V70800 512 x 512 — 3.3V Time Slot Interchange Digital Switch
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