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ENESAS 3.3 VOLT TIME SLOT INTERCHANGE
DIGITAL SWITCH WITH RATE IDT72V71643
MATCHING
4,096 x 4,096

FEATURES: o Internal Loopback for testing

o Up to 32 serial input and output streams

o Maximum 4,096 x 4,096 channel non-blocking switching

o Accepts data streams at 2.048 Mb/s, 4.096 Mb/s, 8.192 Mb/s or
16.384 Mbl/s

o Rate matching capability: Mux/Demux mode and Split mode

e Output Enable Indication Pins

o Per-channel Variable Delay mode for low-latency applications

o Per-channel Constant Delay mode for frame integrity applications

o Automatic identification of ST-BUS® and GClI serial streams

o Automatic frame offset delay measurement

o Per-stream frame delay offset programming

o Per-channel high-impedance output control

o Per-channel Processor mode to allow microprocessor writes to
TXstreams

o Direct microprocessor access to all internal memories

o Memory block programming for quick setup

o |EEE-1149.1 (JTAG) Test Port

o Available in 144-pin Thin Quad Flatpack (TQFP) and
144-pin Ball Grid Array (BGA) packages
o Operating Temperature Range -40°C to +85°C
e 3.3V /O with 5V tolerant inputs and TTL compatible outputs

DESCRIPTION:

The IDT72V71643 has a maximum non-blocking switch capacity of
4,096 x4,096 channels with datarates at 2.048 Mb/s,4.096 Mb/s, 8.192 Mb/s
or 16.384 Mb/s. With 32 inputs and 32 outputs, a variety of rate combinations
is supported, under either Mux/Demux mode or Split mode, to allow for
switching between streams of different datarates.

Outputenable indications are provided through optional pins (one pin per
output stream, only 16 output streams can be used in this mode) to facilitate
external databus control.

For applications requiring 32 streams and 32 per-stream Output Enable
indicators, thereis also an All Output Enable Feature.
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IDT72V71643 3.3V TIME SLOT INTERCHANGE

DIGITAL SWITCH 4.096 x 4,096 COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATIONS

/_ A1 BALL PAD CORNER

\
AlO O O O O O O O O O O O
RX0 RX1 RX3 RX6 TX1 TX4 TX7 RX10 RX12 RX15 TX10 TX11
Bl O O O O O O O O O O O O
CLK ODE RX2 RX5 TX0 TX3 TX6 RX9 RX13 RX14 TX9 TX12
c| O O O O O O O O O O O O
FOi FE/HCLK RESET RX4 RX7 X2 X5 RX8 RX11 TX8 TX13 TX14
D| O O O O O O O O O O O O
T™S WFPS TDI vce vce vce vce vce vcc TX15 RX16 RX17
El O O O O O O O O O O O O
TDO TCK TRST vCcC GND GND GND GND vce RX19 RX20 RX21
Fl O O O O O O O O O O O O
DS cs RIW vCcC GND GND GND GND vce RX22 RX23 RX18
cg| O O O O O O O O O O O O
A0 Al A2 vCcC GND GND GND GND \Y/o'] TX16/ TX17/ TX18/
OEI10 OEIl OEI2
H| O O O O O O O O O O O O
A3 A4 A5 Al4 GND GND GND GND vcC TX19/ TX20/ TX21/
OEI3 OEl4 OEI5
J|1O O O O O O O O O
A6 A7 A8 D15 vCcC vce vCcC vcC GND TX22/ RX24 TX23/
OElI6 OEI7
K|l O @) O O O O O @) O O O
A9 Al0 DTA D9 D6 D3 DO TX29/ TX26/ RX27 RX25 RX26
OEI13 OEI10
L] O @) O O O O
All A12 D12 D11 D7 D4 D1 TX30/ TX27/ TX24/ RX28 RX29
OEI14 OEI11 OEI8
M| O O O O O O O O O O O O
A13 D14 D13 D10 D8 D5 D2 TX31/ TX28/ TX25/ RX31 RX30
~\ OEI15 OEI12 OEI9 Va

1 2 3 4 5 6 7 8 9 10 11 12

5902 drw02

BGA: 1mm pitch, 13mm x 13mm (BC144-1, order code: BC)
TOP VIEW

NOTES:
1. IC - Internal Connection, tie to Ground for normal operation.
2. Al /O pins are 5V tolerant except for TMS, TDI and TRST.
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IDT72V71643 3.3V TIME SLOT INTERCHANGE
DIGITAL SWITCH 4,096 x 4.096 COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATIONS (CONTINUED)
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TX11 ] 109 72—/ VvCC
TX10 ] 110 71 [ TX24/OEI8
GND 111 70 [ TX25/OEI9
X9 112 69[—1 GND
TX8 113 68 [ TX26/OEI10
vCC /114 67— TX27/0EI11
RX15[]115 66[—1 VCC
RX14 1116 65 [ TX28/OEI12
RX13 {117 64 1 TX29/OEI13
RX12[]118 63— GND
RX11[{119 62 [ TX30/OEI14
RX10 1120 61 [ TX31/OEI15
RX9 {121 60— VCC
RX8 122 591 DO
GND 123 58[—1D1
TX7 ] 124 57— GND
TX6 ]125 56— D2
VCC []126 55 —1 D3
TX5 127 54— VCC
TX4 []128 531 D4
GND [ 129 52[1D5
TX3 ] 130 51— GND
TX2 131 50— D6
VCC 132 491 D7
TX1 [ 133 48[ vce
TX0 134 47— D08
GND 135 46 1 D09
RX7 {136 45— GND
RX6 {137 441 D10
RX5 1138 43—/ D11
Rx4 {139 42— vCcC
RX3[] 140 41— D12
Rx2 {141 40— D13
RX1[—]142 39—/ GND
RX0 ] 143 38— D14
VCC [ 144 37— D15

poi 15
FE/HCLK—]6
vee—]8
™S ]9
TDIC—]10
TDO 11
TcK 12
TrRsT [—]13
GND {14
ps []15
cs [C]16
rRw 17
vcc[—/]18
A0 19
AlC—]20
A2C—]21
A3[[22
AlC—]23
A5 C—]24
GND ] 25
As 26
A7C—27
AsC—]28
A9C—]29
A10C—]30
A11C—]31
A2 32
A13[—]33
Al4[]34
pra [C—]35
VCC 36

5902 drw03

ODE[]1
RESET ]2
GND 3
cLk 4
WFPS 7

TQFP: 0.50mm pitch, 20mm x 20mm (DA144-1, order code: DA)
TOP VIEW

NOTES:
1. IC - Internal Connection, tie to Ground for normal operation.
2. Al /O pins are 5V tolerant except for TMS, TDI and TRST.
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IDT72V71643 3.3V TIME SLOT INTERCHANGE
DIGITAL SWITCH 4,096 x 4,096

COMMERCIAL TEMPERATURE RANGE

PINDESCRIPTION

SYMBOL NAME 110 DESCRIPTION

GND Ground. Ground Rail.

Vcee Vee +3.3 Volt Power Supply.

TX0-15 | TX Output 0 to 15 O | Serial data output stream. These streams may have a data rate of 2.048 Mb/s, 4.096 Mb/s, 8.192 Mb/s,

(Three-state Outputs) or 16.384 Mb/s.
TX16-31/| TX Output 16 to 31/ O | Whenall 32 output streams are selected via control register, these pins (TX16-31) are output streams 16 to 31
OEI0-15 | Output Enable and may have a data rate of 2.048 Mbl/s, 4.096 Mb/s, 8.192 Mb/s or 16.384 Mb/s. When output enable
Indication 0 to 15 indication function is selected, these pins (OEI 0-15) reflect the active or three-state status for the corresponding,
(Three-state Outputs) (TX0-15) output streams.

RX0-31 | RX Input 0 to 31 | Serial data input stream. These streams may have a data rate of 2.048 Mb/s, 4.096 Mb/s, 8.192 Mb/s,
or 16.384 Mb/s.

FOi Frame Pulse | This input accepts and automatically identifies frame synchronization signals formatted according to
ST-BUS® and GCl specifications.

FE/HCLK| Frame Evaluation/ | When the WFPS pinis 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 0-31).

T™S Test Mode Select | | JTAG signal that controls the state transitions of the TAP controller. This pin is pulled HIGH by an internal
pull-up when not driven.

TDI Test Serial Data In | JTAG serial test instructions and data are shifted in on this pin. This pin is pulled HIGH by an internal pull-up
when not driven.

TDO Test Serial Data Out O | JTAG serial data is output on this pin on the falling edge of TCK. This pin is held in high-impedance state when
JTAG scan is not enabled.

TCK Test Clock I Provides the clock to the JTAG test logic.

TRST Test Reset | Asynchronously initializes the JTAG TAP controller by putting itin the Test-Logic-reset state. This pin is pulled
by an internal pull-up when not driven. This pin should be pulsed LOW on power-up, or held LOW, to ensure
that the IDT72V71643 is in the normal functional mode.

RESET | Device Reset I Thisinput (active LOW) puts the IDT72V71643 inits reset state that clears the device internal counters, registers
and brings TX0-31 and microport data outputs to a high-impedance state. In normal operation, the RESET
pin must be held LOW for a minimum of 100ns to reset the device.

WFPS Wide Frame Pulse Select| | | When 1, enables the wide frame pulse (WFP) Frame Alignment interface. When 0, the device operates in
ST-BUS® /GCI mode.

DS Data Strobe | This active LOW input works in conjunction with CS to enable the read and write operations.

RIW Read/Write | This input controls the direction of the data bus lines during a microprocessor access.

[ Chip Select | Active LOW input used by a microprocessor to activate the microprocessor port of IDT72V71643.

A0-14 Address Bus 0 to 14 | These pins allow direct access to Connection Memory, Data Memory and internal control registers.

D0-15 Data Bus 0-15 I/0 | These pins are the data bits of the microprocessor port.

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

Acknowledgment 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 I This is the output enable control for the TX0-31 serial outputs. When ODE input is LOW and the OSB bit of

the IMS register is LOW, TX0-31 are in a high-impedance state. If this input is HIGH, the TX0-31 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.

© 2019 Renesas Electronics Corporation




IDT72V71643 3.3V TIME SLOT INTERCHANGE
DIGITAL SWITCH 4,096 x 4,096

DESCRIPTION (CONTINUED)

The IDT72V71643 is capable of switching up to 4,096 x 4,096 channels
withoutblocking. Designed to switch 64 Kbit/s PCM or N x 64 Kbit/s data, the
device maintains frameintegrity in data applications and minimizes throughput
delay for voice applications on a per channel basis.

The serial input streams (RX) and serial output streams (TX) of the
IDT72V71643 canbe runupto 16.384 Mb/s allowing 256 channels per 125us
frame. Depending on the input and output data rates the device can support
upto 32 serial streams.

With two main operating modes, Processor mode and Connection Mode,
the IDT72V71643 can easily switch data from incoming serial streams (Data
Memory) or from the controlling microprocessor (Connection Memory). As
controland statusinformationis critical in data transmission, the Processormode
is especially useful whenthere are multiple devices sharing the inputand output
streams.

Withthree main configuration modes, Regular, Mux/Demux, and Splitmode
the IDT72V71643 is designed to work in a mixed data-rate environment. In
Mux/Demuxmode, all ofthe input streams work atone datarate and the output
streamsatanother. Depending onthe configuration, more orless serial streams
willbe available on the inputs or outputs to maintain a non-blocking switch. In
SplitMode, halfofthe input streams are setatone rate, while the otherhalf are
settoanotherrate. Inthismode, bothinputand output streams are symmetrical.

With data coming from multiple sources and through different paths, data
enteringthe device is often delayed. Tohandle this problem, the IDT72V71643
has aframe evaluationfeature to allow individual streams to be offset fromthe
frame pulse in half clock-cycle intervals up to +4.5 clock cycles for speeds up
to8Mb/sor+2.5clock cycles for 16 Mb/s. (See Table 8 for maximumallowable
skew).

The IDT72V71643 also provides a JTAG test access port, an internal
loopback feature, memory block programming, a simple microprocessor
interface and automatic ST-BUS®/GCl sensing to shorten setup time, aid in
debugging and ease use of the device without sacrificing capabilities.

FUNCTIONAL DESCRIPTION

DATA AND CONNECTION MEMORY

Alldatathatcomesin throughthe RXinputs go through a serial-to-parallel
conversion before being stored intointernal Data Memory. The 8 KHz frame
pulse (FOi) is used to mark the 125us frame boundaries and to sequentially
address the inputchannelsin Data Memory. The Data Memoryis only written
by the device fromthe RX streams and can be read from either the TX streams

orthe microprocessor.

Dataoutputonthe TX streams may come fromeitherthe Serial Input Streams
(DataMemory) orfromthe microprocessor (Connection Memory). Inthe case
thatRXinputdatais tobe output, the addressesin Connection Memory are used
tospecify astreamand channel of the input. The Connection Memory is setup
in such a way that each location corresponds to an output channel for each
particular stream. Inthatway, more than one channel can outputthe same data.
In Processor mode, the microprocessor writes data to the Connection Memory
locations corresponding tothe streamand channel thatis to be output. The lower
byte (8 least significant bits) of the Connection Memory is outputevery frame
until the microprocessor changes the data ormode ofthe channel. By using this
Processor mode capability, the microprocessor can access inputand output
time-slots onaper channel basis.

The mostsignificantbits ofthe Connection Memory are used to control per
channelfunctions such as Processormode, Constantor Variable Delay mode,
three-state of outputdrivers, and the Loopback function.

COMMERCIAL TEMPERATURE RANGE

OPERATING MODES

Inaddition to Regular mode where inputand output streams are operating
atthe samerate, the IDT72V71643incorporates arate matching functionin two
differentmodes: Splitmode and Mux/Demuxmode. In Splitmode some ofthe
inputstreams are setatone rate, while others are settoanotherrate. Bothinput
and output streams are symmetrical. InMux/Demuxmode, allinput streams
areoperating atthe samerate, while output streams are operating atadifferent
rate. All configurations are non-blocking. These two modes can be entered
by setting the DR3-0 bits in the Control Register, see Table 5.

OUTPUT IMPEDANCE CONTROL

Inorderto putall streamsin three-state, all per-channel three-state control
bitsin the Connection Memory are set(MODOand MOD1 = 1) orboth the ODE
pin and the OSB bit of the Control Register mustbe zero. Ifany combination
otherthan 0-0, forthe ODE pin and the OSB bit, is used, the three-state control
ofthe streamswillbe lefttothe state ofthe MOD1and MODObits ofthe Connection
Memory. The IDT72V71643 incorporates a memory block programming
feature tofacilitate three-state control after reset. See Table 1 for Output High-
Impedance Control.

SERIAL DATA INTERFACE TIMING

When a 16Mb/s serial datarate is required, the master clock frequency
will be running at 16.384MHz resulting in a single-bit per clock. Forall other
cases, 2Mb/s, 4Mb/s, and 8Mbl/s, the master clock frequency will be twice the
fastestdatarate onthe serial streams. Use Table 5 to determine clock speed
and DR3-0bitsinthe Control Registerto setup the device. The IDT72V71643
provides two different interface timing modes, ST-BUS® or GCI. The
IDT72V 71643 automatically detects the presence of aninput frame pulse and
identifiesitas either ST-BUS® or GCI.

In ST-BUS®, when running at 16.384MHz, data is clocked out on the
falling edge and s clocked in on the subsquent rising-edge. Atall otherdata
rates, there are two clock cycles per bit and every second falling edge of the
master clock marks a bitboundary and the datais clocked in ontherising edge
of CLK; three quarters of the way into the bit cell. See Figure 17 for timing.

In GCl format, when running at 16.384MHz, data is clocked out on the
rising edge and is clocked in on the subsquent falling edge. Atall other data
rates, there are two clock cycles per bitand every second rising edge of the
master clock marks the bitboundary and datais clockedin onthe fallingedge

of CLK at three quarters of the way into the bit cell. See Figure 18 for timing.

INPUT FRAME OFFSET SELECTION

Inputframe offsetselection allows the channel alignment ofindividual input
streamstobe offsetwithrespectto the outputstream channel alignment(i.e. FOi).
Although input data is synchronous, delays can be caused by variable path
serial backplanes and variable path lengths, which may beimplementedinlarge
centralized and distributed switching systems. Because data is often delayed
this feature is usefulin compensating for the skew between clocks.

Eachinputstream can have its own delay offset value by programming the
frameinputoffsetregisters (FOR, Table 7). The frame offset shownis afunction
ofthe datarate,and canbe aslarge as +4.5 master clock (CLK) periods forward
witharesolution of %2 clock period. To determine the maximum offset allowed
see Table 8.

SERIAL INPUT FRAME ALIGNMENT EVALUATION

The IDT72V71643 provides the frame evaluation (FE) inputto determine
differentdatainputdelays with respectto the frame pulse F0i. Setting the start
frame evaluation (SFE) bitlow for atleastone frame startsameasurementcycle.

© 2019 Renesas Electronics Corporation
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When the SFE bit in the Control Register is changed from low to high, the
evaluation starts. Twoframes later, the complete frame evaluation (CFE) bit of
the frame alignmentregister (FAR) changes fromlow to high to signal thata valid
offsetmeasurementisready toberead frombits 0to 11 ofthe FARregister. The
SFE bitmustbe setto zero before a new measurementcycleis started.
InST-BUS ®mode, the falling edge of the frame measurement signal (FE)
isevaluated againstthe falling edge of the ST-BUS ®frame pulse. In GClmode,
therising edge of FE is evaluated againsttherising edge ofthe GCl frame pulse.

See Table 6 and Figure 6 for the description of the frame alignment register.

MEMORY BLOCK PROGRAMMING

The IDT72V71643 provides users with the capability ofinitializing the entire
ConnectionMemoryblockintwoframes. Tosetbits 15t0 13 ofevery Connection
Memory location, first program the desired pattern in bits 9 to 7 of the Control
Register.

Setting the memory block program (MBP) bit of the control register high
enables the block programming mode. When the block programming enable
(BPE) bitofthe Control Registeris setto high, the block programming data will
beloaded intothe bits 15to 13 of every Connection Memorylocation. The other
ConnectionMemory bits (bit 12 to bit0) are loaded with zeros. When the memory
block programming is complete, the device resets the BPE bitto zero.

LOOPBACK CONTROL

Theloopback control (LPBK) bitof each Connection Memory location allows
the TX outputdatato be looped backed internally to the RXinputfor diagnostic
purposes.

Ifthe LPBK bitis high, the associated TX output channel datais internally
looped back to the RXinput channel (i.e., data from TXn channel mroutes to
the RXn channel minternally); if the LPBK bit s low, the loopback feature is
disabled. For proper per-channel loopback operation, the contents of frame
delay offsetregisters mustbe settozeroand the device mustbe inregular switch
mode (DR3-0 = 0x0, 0x1 or 0x2).

DELAY THROUGH THEIDT72V71643

The switching ofinformation from the 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-
tiesonaper-channelbasis. Forvoice applications, Variable throughput delay
isbestasitensures minimumdelay between inputand outputdata. Inwideband
dataapplications, Constantthroughputdelayis bestasthe frameintegrity of the
information is maintained through the switch.

The delay through the device varies according to the type of throughput
delay selected in the MOD1 and MODO bits of the Connection Memory.

VARIABLE DELAY MODE (MOD1-0 = 0x0)

Inthismode, the delay is dependent only on the combination of source and
destination serial stream speed. Although the minimum delay achievable s
dependent on the input and output serial stream speed, if data is switched
out+3channels ofthe slowestdatarate, the datawill be switched outinthe same
frame exceptifthe inputand outputdata rates are both 16 Mb/s (DR3-0=0x3).
(See Figure 2 for example).

Forexample, giventheinputdatarate is 2 Mb/s and the output datarate is
8Mb/s, inputchannel CHO can be switch outby outputchannel CH12. Inthe
above example the input streams are slowerthan the output streams. Also, for
every 2Mb/stime slotthere are four 8 Mb/stime slots, thus athree 2Mb/s channel

COMMERCIAL TEMPERATURE RANGE

delay equatesto 12 outputchanneltime slots. See Figure 2 for this example and
otherexamples of minimum delay to guarantee transmissionin the same frame.

CONSTANT DELAY MODE (MOD1-0 =0x1)

Inthis mode, frame integrity is maintained in all switching configurations by
making use of amultiple DataMemory buffer. Inputchannel data is writteninto
the Data Memory buffers during frame n will be read out during frame n+2.
Figure 1 shows examples of Constant Delay mode.

MICROPROCESSOR INTERFACE

The IDT72V71643's microprocessor interface looks like a standard RAM
interface toimprove integrationinto a system. Witha 15-bitaddress busand a
16-bitdata bus, read and writes are mapped directly into Dataand Connection
memories and require only one Master Clock cycle toaccess. By allowing the
internal memories to be randomly accessed in one cycle, the controlling
microprocessor has more time to manage other peripheral devices and can
more easily and quickly gatherinformation and setup the switch paths.

Table 2 shows the mapping of the addresses into internal memory blocks,
Table 3 shows the Control Registerinformation and Figure 13 and Figure 14
shows asynchronous and synchronous microprocessor accesses.

MEMORY MAPPING

The address bus on the microprocessor interface selects the internal
registersand memories of the IDT72V/71643. The two mostsignificantbits ofthe
address selectbetween the registers, Data Memory, and Connection Memory.
IfA14and A13are HIGH, A12-A0 are used to address the Data Memory (Read
Only).IfA14isHIGHand A13isLOW, A12-A0 are used to address Connection
Memory (Read/Write). IfA14isLOWand A13isHIGHA12-A9are used o select
the Control Register, Frame Alignment Register, and Frame Offset Registers.
See Table 2 for mappings.

CONTROL REGISTER

Asexplainedinthe Serial Data Interface Timing and Switching Configura-
tions sections, after system power-up, the Control Register should be pro-
grammed immediately to establish the desired switching configuration.

Thedatainthe Control Register consists of the Memory Block Programming
bit(MBP), the Block Programming Data (BPD) bits, the Begin Block Program-
ming Enable (BPE), the Output Stand By (OSB), Start Frame Evaluation (SFE),
and Data Rate Select bits (DR 3-0). As explained in the Memory Block
Programming section, the BPE begins the programmingifthe MBP bitisenabled.
This allows the entire Connection Memory block to be programmed with the
Block Programming Data bits.

CONNECTION MEMORY CONTROL

Ifthe ODE pin orthe OSB bitis high, the MOD1-0 bits of each Connection
Memory location controls the output drivers. See Table 1 for detail. The
Processor Channel (PC) mode is entered by a 1-0 of the MOD1-0 of the
Connection Memory. In Processor Channel Mode, this allows the microproces-
sortoaccess TX outputchannels. Once the MOD1-0bits are set, the lower 8
bits of the Connection Memory will be output on the TX serial streams. Also
controlled inthe Connection Memoryis the Variable Delay mode or Constant
Delay mode. Each Connection Memory location allows the per-channel
selection between Variable and Constant throughput Delay modes and
Processormode.

© 2019 Renesas Electronics Corporation
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Ifthe LPBK bitis high, the associated TX output channel datais internally
looped backtothe RXinputchannel (i.e., RXn channel m data comes fromthe
TXn channel m). Ifthe LPBK bitis low, the loopback feature is disabled. For
proper per-channelloopback operation, the contents of the frame delay offset
registers must be set to zero and the device must be in regular switch mode
(DR3-0 = 0x0, 0x1 or 0x2).

OUTPUT ENABLE INDICATION

ThelDT72V71643 hasthe capability toindicate the state ofthe outputs (active
or three-state) by enabling the Output Enable Indication (OEI) in the control
register. Inthe OEImode however, only halfof the outputstreams are available.
Ifthis same capability is desired with all 32 streams, this can be accomplished
by usingtwoIDT72V71643 devices. Inonedevice, the All Output Enable (AOE)
bitis settoaone whileinthe otherthe AOEis setto zero. Inthisway, one device

COMMERCIAL TEMPERATURE RANGE

actsas the switch and the other as a three-state control device. See Figure 8.
Itisimportant to note if the TSI device is programmed for AOE and the OElis
also set, the device will be in the AOE mode not OEI.

INITIALIZATIONOF THE IDT72V71643

Afterpower up, the IDT72V71643 should be reset. During reset, the internal
registersare putintotheir default state and all TX outputs are putintothree-state.
Afterresethowever, the state of Connection Memory is unknown. As such, the
outputs should be putin high-impedance by holding the ODE low. While the ODE
islow, the microprocessor caninitialize the device, program the active paths,
anddisable unused outputs by programming the OE bitin Connection Memory.
Once the device is configured, the ODE pin (or OSB bit depending on
initialization) can be switched.

© 2019 Renesas Electronics Corporation
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TABLE1—OUTPUT HIGH-IMPEDANCE CONTROL

MOD1-0 BITS IN ODE PIN OSB BIT IN CONTROL OUTPUT DRIVER
CONNECTION MEMORY REGISTER STATUS
1and1 Don'tCare Don'tCare Per Channel High-Impedance
Any, other than 1 and 1 0 0 High-Impedance
Any, other than 1 and 1 0 1 Enable
Any, other than 1 and 1 1 0 Enable
Any, otherthan 1 and 1 1 1 Enable

TABLE 2 —INTERNAL REGISTER AND ADDRESS MEMORY MAPPING

A4 | A3 | A2 | A11 | A10 A9 A8 | A7 A6 A5 | Ad A3 | A2 A A0 RW Location

1 T | STAA | STA3 | STA2 | STAT | STAO| CH7 | CH6| CH5| CH4 | CH3| CH2 | CHT | CHO | R Data Memory

1 0 STA4 | STA3 | STA2 | STA1 | STAO| CH7 | CH6 | CH5| CH4 | CH3| CH2 | CH1 | CHO [ RW [ ConnectionMemory
0 1 0 0 0 0 X X X X X X X X X RW Control Register

0 1 0 0 0 1 X X X X X X X X X R Frame Align Register
0 1 0 0 1 0 X X X X X X X X X R/W FORO

0 1 0 0 1 1 X X X X X X X X X R/W FOR1

0 1 0 1 0 0 X X X X X X X X X R/W FOR2

0 1 0 1 0 1 X X X X X X X X X R/W FOR3

0 1 0 1 1 0 X X X X X X X X X R/W FOR4

0 1 0 1 1 1 X X X X X X X X X R/W FOR5

0 1 1 0 0 0 X X X X X X X X X R/W FOR6

0 1 1 0 0 1 X X X X X X X X X R/W FOR7
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IDT72V71643 3.3V TIME SLOT INTERCHANGE

DIGITAL SWITCH 4,096 x 4,096 COMMERCIAL TEMPERATURE RANGE

DR3-0=Dn 2 Mb/s — 4 Mb/s

1Frame (125usec) 1Frame (125usec) 1Frame (125usec)

< > < >« >
RX2Mbis [ A e[| T o | |

amos [ TTT Tee--TTT] ol [ «eeee [ [ [a7)

DR3-0=94 2 Mb/s — 16 Mb/s
1Frame (125usec
< (125usec)

Rx2mbis [A] [ [ [ee--

1Frame (125usec) 1Frame (125sec)

> < >

| [q] I |

TX16Mb/s| ----l | | Qo | ceee | AR |

NOTES:
1. Timeslot Q — 2 Frames — minimum delay.
2. Timeslot A— 3 Frames - 1 output channel period — maximum delay.

Figure 1. Constant Delay Mode Examples

DR3-0=4n® 2 Mb/s — 8 Mb/s
DR3-0=CH 2 Mb/s — 8 Mb/s

1 Channel @ 2 Mb/s
“—
RX 2 Mbls | A B C D E F |

1 Channel @ 8 Mb/s
+“—>

mewos | [ | | | [ [ [ [ L L fmef TL PP T[T ]|

DR3-0=Ax® 16 Mb/s — 8 Mb/s
DR3-0=Fn 16 Mb/s — 8 Mbls

1 Channel @ 16 Mb/s
+“—

RxteMos [ A [ B [ ¢ p | E F | o H | ;|

1 Channel @ 8 Mb/s

TX8Mbis | | | AorB2 | CorD |

DR3-0 =314 16 Mb/s — 16 Mb/s

RxtéMbis [ A [ B |c D |E|JF|le|H |1 ]u|lk|[L|[m|[N]o|P]a|R |

wmos [T T T T T Talselsele]al T T T T T T 1

NOTES:

1. If data is switched at least +3 channel periods of the slower data rate, the data will transmit out in the same frame except if the input and output data rates are both 16 Mb/s
(DR3-0 = 0x3).

2. Delay is a function of input channel and output channel combinations, and input and output stream data rate.

See switching mode table for input and output speed combinations.

4. When the input and output data rates are both 16 Mb/s, the minimum delay achievable is 6 time slots.

w

Figure 2. Variable Delay Mode Examples
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TABLE 3— CONTROL REGISTER (CR) BITS

ResetValue: 4000H.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SRS OEl OEP || ACE MBP 0 BPD2 | |BPD1||BPDO|| BPE 0SB SFE DR3 DR2 DR1 DRO

Bit Name Description

15 Reset (Software Reset) Aone will reset the device and have the same effect as of the RESET pin. Must be zero for normal operation.

14 OEl When 1, TX16-31/OEI0-15will behave as OEI0-15. These outputs will reflect the active or high-impedance state of the corresponding
(OutputEnableIndication) | outputdatastreams TX0-15. When0, TX16-31/0OEI0-15willbehave as TX16-31 and reactin the same way as TX0-15.

13 OEPOL When 1, aone on OEl pin denotes an active state on the output data stream; zero on OE| pin denotes high-impedance state.
(Output Enable Polarity) When 0, aone denotes high-impedance and azero denotes an active state.

12 AOE When 1, TX0-31 will behave as OEI0-31 accordingly. These outputs will reflect the active or high-impedance state ofthe

corresponding outputdata streams (TX0-31)inanother IDT72V71643 if programmed identically.

1" MBP When 1, the Connection Memory block programming feature is ready for the programming of Connection Memory highbits,
(Memory Block Program) | bit13tobit 15.When 0, this feature is disabled.

10 Unused Mustbe zero fornormal operation.

97 BPD2-0 These bits carry the value to be loaded into the Connection Memory block whenever the memory block programming feature is

(Block ProgrammingData) | activated. After the MBP bitin the control registeris setto 1 and the BPE bitis setto 1, the contents
of the bits BPD2-0 are loaded into bit 15 and 13 of the Connection Memory. Bit 12 to bit 0 of the Connection Memory are setto 0.

6 BPE Azerotoone transition of this bit enables the memory block programming function. The BPE and BPD2-0 bits in the CR register
(BeginBlock Programming | have to be defined in the same write operation. Once the BPE bitis set HIGH, the device requires two frames to complete the
Enable) block programming. After the programming function has finished, the BPE bitreturns to zero to indicate the operationis completed.

Whenthe BPE=1, the other bitin the control register must not be changed for two frames to ensure proper operation.

5 0SB When ODE=0and OSB=0, the output drivers of transmit serial streams are in high-impedance mode. When ODE=10r OSB=1,
(Output Stand By) the output serial stream drivers function normally.

4 SFE Azerotoonetransitionin this bit starts the frame evaluation procedure. When the CFE bitin the FAR register changes from zero
(Start Frame Evaluation) toone, the evaluation procedure stops. To startanother frame evaluation cycle, setthis bitto zero for atleast one frame.

30 DR3-0 Input/Outputdatarate selection. See Table 5 for detailed programming.

TABLE 4 —CONNECTION MEMORY BITS

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

[ Lpak| [mop1 | {mopol | saBa| | sass| [ saB2 || saB1||saBo| |cas? || cass||cass||cass||cass|{cas2| [ cast| | casol

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 operations, set the delay
(PerChannel Loopback) offsetregister bits OFn[2:0] to zero for the streams which are in the loopback mode. This feature is offered only when
DR3-0=0000, 0001 or 0010is selected via the control register.
14,13 | MOD1-0 MOD1 MODOQ MODE
(Switching Mode Selection) 0 0 Variable Delay mode
0 1 Constant Delay mode
1 0 Processormode
1 1 OutputHigh-Impedance
128 | SAB4-0 The binary value is the number of the data stream for the source of the connection. Unused SAB bits must be zero for proper
(Source Stream Address Bits) | operation.
70 [CAB7-0 The binary value is the number of the channel for the source of the connection. Unused CAB bits must be zero for proper
(Source Channel Address Bits) | operation.
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TABLE 5 — SWITCH MODES

COMMERCIAL TEMPERATURE RANGE

© 2019 Renesas Electronics Corporation

Switching Control Bits DataRate bits/s Clock Rate
Mode DR3 | DR2 | DR1 | DRO Receive Streams Transmit Streams MHz
0 0 0 0 2 Mon RX0-31 2Mon TX0-31 4
Regular 0 0 0 1 4 Mon RX0-31 4 Mon TX0-31 8
0 0 1 0 8 M on RX0-31 8 Mon TX0-31 16
0 0 1 1 16 M on RX0-15 16 Mon TX0-15 16
0 1 0 0 2Mon RX0-31 8 Mon TX0-7 16
0 1 0 1 8 M on RX0-7 2 Mon TX0-31 16
0 1 1 0 4 Mon RX0-31 8MonTX0-15 16
Mux/Demux 0 1 1 1 8 Mon RX0-15 4 Mon TX0-31 16
1 0 0 0 16 M on RX0-3 2Mon TX0-31 16
1 0 0 1 2 Mon RX0-31 16 Mon TX0-3 16
1 0 1 0 16 M on RX0-15 8 Mon TX0-31 16
1 0 1 1 8 Mon RX0-31 16 Mon TX0-15 16
1 1 0 0 2 Mon RX0-15; 2Mon TX0-15; 16
8 Mon RX16-31 8MonTX16-31
1 1 0 1 2 Mon RX0-15; 2Mon TX0-15; 8
Split 4 MonRX16-31 4MonTX16-31
1 1 1 0 4 Mon RX0-15; 4Mon TX0-15; 16
8 MonRX16-31 8MonTX16-31
1 1 1 1 8 M on RX0-15; 8 Mon TX0-15; 16
16 Mon RX16-23 16Mon TX16-23
11
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DIGITAL SWITCH 4.096 x 4,096 COMMERCIAL TEMPERATURE RANGE

DR3-0 = OH, 1H, 2H 2 Mb/s — 2 Mb/s, 4 Mb/s — 4 Mb/s, 8 Mb/s — 8 Mb/s DR3-0 =3H 16 Mb/s — 16 Mb/s

RXQ —P —>Tx9 qu — —>Txo.
: 16 Mbfs + : 16 Mbis
2,4,8Mbls « T 2,4,8Mbls RX15 ——» > Tx15
. . RX16 ——>] — Tx16
: N S : :
. O : : OPEN
: N : :
Rx31 —— P X1 RX31 —— P > Txa1
_____ 5902 drw04
Figure 3. Regular Switch Mode
DR3-0 = 4H 2 Mb/s — 8 Mb/s DR3-0 = 8H 16 Mb/s — 2 Mb/s
RX0 —— ——Tx0 RX0 — > X0
: : 16 Mb/s & :
: i 8Mbls 6 Mbis & .
. > % RX3 ——»] .
. - RX4 —— :
: —>Tx§ . .
: N : :
2 Mb/s . L I : T 2 Mb/s
. . . .
. . [ .
. . [ .
. : kopEN [T - : :
: N : :
. . . .
. . . .
. . . .
. 12 . .
. . . .
. . . .
RX31 —— ] L Tx31 RX3——p| —
_____ 5902 drw05
Figure 4. Mux/Demux Mode
DR3-0 = CH 2 Mb/s — 8 Mbls & 8 Mbls — 8 Mb/s DR3-0 = FH 8 Mb/s — 8 Mb/s & 16 Mb/s — 16 Mb/s
RXQ —> —>T><9
RX0O ———] ——»TX0 . .
: : : :
. . 8 Mb/s ¢ .
M M . « 8 Mb/s
2 Mbls + 2 Mb/s . :
. . RX15 —— ] — Tx15
RX15 —— ——»Tx15 Rx16 —> —> 16
RX16 —— ] - . .
. Tx?i 16 Mb/s 3 $ 16 Mbls
. . P p—— L Ts
8 Mbis ? * 8 Mbls I >
: : o E E OPEN
. . RX3L — P — ™1
RX31 —— | —Tx31 5902 406

Figure 5. Split Mode

© 2019 Renesas Electronics Corporation



IDT72V71643 3.3V TIME SLOT INTERCHANGE
DIGITAL SWITCH 4,096 x 4.096 COMMERCIAL TEMPERATURE RANGE

TABLE 6 —FRAME ALIGNMENT REGISTER (FAR) BITS

ResetValue: 0000H.
15 14 13 12 1 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
1513 | Unused Will be zero when read.
12 | CFE (Complete When CFE = 1, the frame evaluation is completed and bits FD10 to FDO bits contains a valid frame alignment offset. This bitis reset to
FrameEvaluation) | zero, when SFE bitin the CR register is changed from 1 t0 0.
1" FD11 The falling edge of FE (or rising edge for GCl mode) is sampled during the CLK-high phase (FD11 = 1) or during the CLK-low phase
(Frame Delay Bit11)| (FD11=0). This bit allows the measurement resolution to > CLK cycle.
100 | FD10-0 The binary value expressed in these bits refers to the measured input offset value. These bits are rest to zero when the SFE bit of the
(Frame Delay Bits) | CR register changes from 1o 0. (FD10 - MSB, FDO - LSB)

S— |
o T UL

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

FE Input {J

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

e []
« JUUUHUU UL UL

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

FE Input |

(FD[10:0] = 09H)
(FD11 =1, sample at CLK HIGH phase)

5902 drw07

Figure 6. Example for Frame Alignment Measurement
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TABLE 7— FRAME INPUT OFFSET REGISTER (FOR) BITS

Reset Value: 0000+ forall FOR registers.

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

OF32 || OF31 || OF30 |

DLE3 || OF22 | | OF21 || OF20 || DLE2 || OF12 || OF11 || OF10 || DLE1 || OF02 || OF01 || OF00 || DLEO |

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

OF72 OFT71 OF70 DLE7 OF62 OF61 OF60 DLE6 OF52 OF51 OF50 DLES OF42 OF41 OF40 DLE4

FOR1Regjister
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

OF112 | | OF111 OF110 | | DLE11 OF102 | | OF101 OF100 | | DLE10 OF92 OF91 OF90 DLE9 OF82 OF81 OF80 DLE8

FOR2Regjister
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
| OF312 | | OF311 | | OF310 ” DLE31 | | OF142| | OF141 | | OF140 | | DLE14 | | OF132 | | OF131 | | OF130 | | DLE13 | | OF122 | | OF121 | | OF120 | | DLE12 |
FOR3Register
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

OF192 | | OF191 OF190 | | DLE19 || OF182] | OF181 OF180 | | DLE18 | | OF172 | | OF171 OF170 | | DLE17 | | OF162 | | OF161 OF160 | | DLE16

FOR4 Regjister
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

| OF232 | | OF231 | | OF230 || DLE23| | OF222| | OF221 | | OF220 | | DLE22 | | OF212 | | OF211 | | OF210 | | DLE21 | | OF202 | | OF201 | | OF200 | | DLE20 |

FOR5 Regjister
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

| OF272 | | OF271 | | OF270 || DLE27| | OF262| | OF261 | | OF260 | | DLE26 | | OF252 | | OF251 | | OF250 | | DLE25 | | OF242 | | OF241 | | OF240 | | DLE24 |

FOR6 Register
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

OF312 | | OF311 OF310 | | DLE31 OF302 | | OF301 OF300 | | DLE30 | | OF292 | | OF291 OF290 | | DLE29 | | OF282 | | OF281 OF280 | | DLE28

FOR7 Register
Name(") Description

OFn2, OFn1, OFn0 Thesethree bits define how long the serialinterface receiver takes to recognize and store bit 0 fromthe RXinput pin: i.e., to startanew frame.

(Offset Bits 2, 1 & 0) Theinputframe offset can be selected to +4.5 clock periods from the point where the external frame pulse input signalis applied to the FOi
input of the device. See Figure 7.

DLEn ST-BUS® mode: DLEn =0, if clock rising edge is at the % point of the bit cell.

(DataLatch Edge) DLEn =1, if when clock falling edge is at the % of the bit cell.
GCl mode: DLEn=0,ifclock falling edge is at the % point of the bit cell.
DLEn =1, if when clock rising edge is at the % of the bit cell.

NOTE:
1. n denotes an input stream number from 0 to 31.
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DIGITAL SWITCH 4,096 x 4,096

TABLE 8 — MAXIMUM ALLOWABLE SKEW

COMMERCIAL TEMPERATURE RANGE

© 2019 Renesas Electronics Corporation

Switching Control Bits Data Rate bits/s Maximum
Mode DR3 DR2 DR1 DRO Receive Streams TransmitStreams allowable skew
0 0 0 0 2 Mon RX0-31 2Mon TX0-31 +4.5
Regular 0 0 0 1 4 Mon RX0-31 4 Mon TX0-31 +4.5
0 0 1 0 8 M on RX0-31 8 Mon TX0-31 +4.5
0 0 1 1 16 MonRX0-15 16Mon TX0-15 +2.5
0 1 0 0 2 Mon RX0-31 8 Mon TX0-7 +1.5
0 1 0 1 8 M on RX0-7 2 Mon TX0-31 +4.5
0 1 1 0 4 Mon RX0-31 8Mon TX0-15 +1.5
Mux/Demux 0 1 1 1 8 MonRX0-15 4 Mon TX0-31 +4.5
1 0 0 0 16 M on RX0-3 2Mon TX0-31 +2.5
1 0 0 1 2 Mon RX0-31 16 Mon TX0-3 +1.5
1 0 1 0 16 Mon RX0-15 8 Mon TX0-31 +4.5
1 0 1 1 8 M on RX0-31 16Mon TX0-15 +4.5
1 1 0 0 2 Mon RX0-15; 2Mon TX0-15; +1.5
8 MonRX16-31 8Mon TX16-31 +4.5
1 1 0 1 2 Mon RX0-15; 2Mon TX0-15; +1.5
Split 4 MonRX16-31 4Mon TX16-31 +4.5
1 1 1 0 4 Mon RX0-15; 4 Mon TX0-15; +1.5
8 Mon RX16-31 8Mon TX16-31 +4.5
1 1 1 1 8 M on RX0-15; 8 Mon TX0-15; +4.5
16 Mon RX16-23 16Mon TX16-23 +2.5
15
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TABLE 9 — OFFSET BITS (OFN2, OFN1, OFNO, DLEN) & FRAME DELAY BITS
(FD11, FD2-0)

MeasurementResultfrom Corresponding
InputStream Frame Delay Bits OffsetBits
Offset

FD11 FD2 FD1 FDO OFn2 OFn1 OFn0 DLEn
No clock period shift (Default) 1 0 0
+0.5 clock period shift
+1.0 clock period shift

o
o

+1.5 clock period shift

+2.0 clock period shift
+2.5 clock period shift

+3.0 clock period shift
+3.5 clock period shift

+4.0 clock period shift
+4.5 clock period shift

ol|l-|lo|l-|lo|-|lo|-|o
—_ |- JlO|JlO|lO|J|O|O|O|O|O
(=2 Nl B R Bl Bl k= k=2 k=1 k=)
olo|a|=m|lo|lo|=|=|o|o
| |JO|JlO|O|O|O|O |O
oljlo|~|m|~|m|lO|lO|O

0
1
1
0
0
1
1
0
0

alo|lm|lo|lm|lo|—-|o|—

NOTE:
1. See Table 8 for maximum allowable offsets.

ST-BUS® Foi | |
16.384 MHz CLK | | | [ \ | | | |_

RX Stream
(16.384 Mb/s)

Bt7 | Bi6 Bit5 Bita | | offset=0, DLE =0

RX Stream |

(16.384 Mb/s) Bit 7 Bit 6 Bit5 | | offset=1, DLE =0

RX Stream
(16.384 Mb/s) |

Bit 7 | Bit 6 | sis Bit 4 | offset=0, DLE =1

GCI Foi I |
16.384 MHz CLK | , | | \ | | |_|

RX Stream
(16.384 Mb/s)

Bit 0 | Bit 1 Bit 2 | offset=0, DLE =0

(Ffé(?fgfmls) | Bit0 Bit 1 Bit 2 | | offset=1, DLE =0

RX Stream |

(16.384 Mb/s) offset=0, DLE =1

Bit0 | Bit 1 | Bit 2

5902 drw08

Figure 7. Examples for Input Offset Delay Timing in 16 Mb/s mode

© 2019 Renesas Electronics Corporation



IDT72V71643 3.3V TIME SLOT INTERCHANGE
DIGITAL SWITCH 4,096 x 4.096 COMMERCIAL TEMPERATURE RANGE

ST-BUS® roi | |

CLK [ ' I | V I | I |

RX Stream Bit 7 | offset=0, DLE =0
A |

RX Stream | Bit 7 | offset=1, DLE =0
A

RX Stream | Bit 7 | | offset=0, DLE =1

A |
RX Stream | Bit 7 | offset=1, DLE =1

A

¢ denotes the 3/4 point of the bit cell

GCI Foi |

CLK | I, I | A I I I I

RX Stream Bit 0 l offset=0, DLE =0
A |

RX Stream | Bit0 [ offset=1, DLE =0
)

RX Stream | BitO | | offset=0, DLE =1

A |
RX Stream | Bit 0 | offset=1, DLE =1

'1‘ denotes the 3/4 point of the bit cell 5902 drw09

Figure 7. Examples for Input Offset Delay Timing in 8 Mb/s, 4 Mb/s and 2 Mb/s mode (Continued)

© 2019 Renesas Electronics Corporation



IDT72V71643 3.3V TIME SLOT INTERCHANGE
DIGITAL SWITCH 4,096 x 4,096

JTAG SUPPORT

TheIDT72V71643 JTAG interface conforms to the Boundary-Scan stan-
dard [EEE-1149.1. This standard specifies a design-for-testability technique
called Boundary-Scan test (BST). The operation of the boundary-scan
circuitry is controlled by an external testaccess port (TAP) Controller.

TEST ACCESS PORT (TAP)

The Test Access Port (TAP) provides access to the test functions of the
IDT72V71643. It consists of three input pins and one output pin.

*Test Clock Input (TCK)

TCK provides the clock for the testlogic. The TCK does not interfere with
any on-chip clock and thus remainindependent. The TCK permits shifting of
testdatainto oroutof the Boundary-Scan register cells concurrently with the
operation of the device and withoutinterfering with the on-chip logic.

*TestMode Select Input (TMS)

The logic signals received at the TMS input are interpreted by the TAP
Controllerto control the test operations. The TMS signals are sampled atthe
rising edge ofthe TCK pulse. This pinisinternally pulled to Vcc whenitis not
driven from an external source.

*Test Data Input (TDI)

Serialinputdata applied tothis portis fed eitherinto the instruction register
orintoatestdataregister, depending on the sequence previously applied to
the TMS input. Both registers are described in a subsequent section. The
received input data is sampled at the rising edge of TCK pulses. This pinis
internally pulled to Vcc when itis not driven from an external source.

*TestData Output(TDO)

Depending on the sequence previously applied to the TMS input, the
contents of eitherthe instructionregister or dataregister are serially shifted out
towardsthe TDO. The data out ofthe TDOis clocked on the falling edge of the
TCKpulses. Whennodatais shifted through the boundary scan cells, the TDO
driveris setto ahigh-impedance state.

*TestReset (TRST)

Resetthe JTAG scan structure. This pinis internally pulled to Vcc.

COMMERCIAL TEMPERATURE RANGE

INSTRUCTION REGISTER

In accordance with the IEEE-1149.1 standard, the IDT72V71643 uses
public instructions. The IDT72V71643 JTAG Interface contains a two-bit
instructionregister. Instructions are serially loaded into the instruction register
fromthe TDIwhenthe TAP Controllerisinits shifted-IR state. Subsequently,
theinstructions are decodedtoachieve twobasicfunctions: toselectthetestdata
registerthatmay operate while the instructionis current, and to define the serial
testdataregisterpath, whichis used to shiftdata between TDIand TDO during
dataregister scanning.

Value Instruction

00 EXTEST

11 BYPASS

010r10 SAMPLE/PRELOAD

JTAG Instruction Register Decoding

TESTDATAREGISTER

As specifiedin IEEE-1149.1,the IDT72V71643 JTAG Interface contains
twotestdataregisters:

+*The Boundary-Scan register

The Boundary-Scan register consists of a series of Boundary-Scan cells
arranged to forma scan path around the boundary ofthe IDT72V71643 core
logic.

*The Bypass Register

The Bypassregisteris a single stage shiftregister that provides a one-bit
pathfrom TDItoits TDO. The IDT72V71643 boundary scan register bits are
shownin Table 10.BitOis thefirstbit clocked out. All three-state enable bits are
active high.
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TABLE 10 —BOUNDARY SCAN REGISTER BITS

COMMERCIAL TEMPERATURE RANGE

Boundary Scan Bit 0 to bit 168
Device Pin Three-State Output Input
Control Scan Cell Scan Cell

ODE 0

RESET 1

CLK 2

FOi 3

FE/HCLK 4

WFPS 5

DS 6

CS 7

RW 8

A0 9

A1 10

A2 11

A3 12

Ad 13

A5 14

AB 15

A7 16

A8 17

A9 18

A10 19

A11 20

A12 21

A13 22

A14 23
DTA 24

D15 25 26 27

D14 28 29 30

D13 31 32 33

D12 34 35 36

D11 37 38 39

D10 40 41 42

D9 43 44 45

D8 46 47 43

D7 49 50 51

D6 52 53 54

D5 55 56 57

D4 58 59 60

D3 61 62 63

D2 64 65 66

D1 67 68 69

D0 70 71 72
TX31/OEl15 73 74
TX30/OEI14 75 76
TX29/0EI13 77 78
TX28/0EI12 79 80
TX27/0EI11 81 82
TX26/0EI10 83 84
TX25/0EI9 85 86
TX24/0EI8 87 88

RX31 89

RX30 90

RX29 91

RX28 92

© 2019 Renesas Electronics Corporation
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Boundary Scan Bit 0 to bit 168

Device Pin Three-State Output Input
Control Scan Cell Scan Cell

RX27 93
RX26 94
RX25 95
RX24 96

TX23/OEI7 97 98

TX22/OEI6 99 100

TX21/OElI5 101 102

TX20/OEl4 103 104

TX19/0EI3 105 106

TX18/0OEI2 107 108

TX17/0EN 109 110

TX16/0EI0 111 112
RX23 113
RX22 114
RX21 115
RX20 116
RX19 17
RX18 118
RX17 119
RX16 120
TX15 121 122
TX14 123 124
TX13 125 126
TX12 127 128
TX11 129 130
TX10 131 132
X9 133 134
TX8 135 136
RX15 137
RX14 138
RX13 139
RX12 140
RX11 141
RX10 142
RX9 143
RX8 144
X7 145 146
TX6 147 148
X5 149 150
X4 151 152
X3 153 154
X2 155 156
X1 157 158
TX0 159 160
RX7 161
RX6 162
RX5 163
RX4 164
RX3 165
RX2 166
RX1 167
RX0 168
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Using OEI

AOE=0

RX0-15
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Figure 8. Using All Output Enable (AOE)
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ABSOLUTE MAXIMUM RATINGS® RECOMMENDED OPERATING
1
Symbol | Parameter Min. Max. Unit CONDITIONS®
vee Supply Voltage 30 36 v Symbol I.D.arameter Min. [ Typ. | Max. | Unit
Vi | Voltageon Digital Inputs GND-03 | 53 v Vee Positive Supply 30 | 33 [ 36 ] V
lo CurrentatDigital Outputs -50 50 mA Vi Input HIGH Voltage 20 - 53 v
Ts Storage Temperature 55 +125 °C ViL Input L_OW Voltage — | — | 08 | V
Pp Package Power Dissapation - 2 W Top Operatmg_Temperature 40 25 +85 C
Commercial
NOTE: NOTE:

1. Exceeding these values may cause permanent damage. Functional operation under 1. voltages are with respect to Ground unless otherwise stated.
these conditions is not implied.

DCELECTRICALCHARACTERISTICS

Symbol Parameter Min. Typ. Max. Units
lcc @ Supply Current - - 75 mA
L4 InputLeakage (inputpins) - - 60 uA
loz34) High-impedance Leakage - - 60 HA
VoH®) Output HIGH Voltage 24 - - %
VoL® OutputLOW Voltage - - 04 \
NOTES:

1. Voltages are with respect to ground (GND) unless otherwise stated.

2. Outputs unloaded.

3.0<Vv<vee.

4. Maximum leakage on pins (output or 1/O pins in high-impedance state) is over an applied voltage (V).
5. 10H = 10 mA.

6. 10L = 10 mA.

AC ELECTRICAL CHARACTERISTICS-TIMING PARAMETER
MEASUREMENT VOLTAGE LEVELS

Symbol | Rating Level | Unit
V1T | TTLThreshold 15 \
VHM TTLRise/Fall Threshold Voltage HIGH 20 \Y
Vim TTLRise/Fall Threshold Voltage LOW 08 \Y

Test Point I VCC
Output * O—/\/\RL/\/\/—/ S1isopencircuitexceptwhen testing output
Pin levels orhigh-impedance states.

S1 S2

CL
GND GND S2is switched to Vcc or GND when testing
outputlevels or high-impedance states.

5902 drw1l

Figure 9. Output Load
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AC ELECTRICAL CHARACTERISTICS - FRAME PULSE AND CLK

Symbol Parameter Min. Typ. Max. Units
tFPW® Frame Pulse Width (ST-BUS®, GCI)
Bit rate = 2.048 Mb/s 2 — 295 ns
Bit rate = 4.096 Mb/s 2 — 145 ns
Bit rate = 8.192 Mb/s or 16.384 Mb/s 26 — 65 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 GCl) 10 — — ns
tcp CLK Period
Bit rate = 2.048 Mb/s 190 — 300 ns
Bit rate = 4.096 Mb/s 110 — 150 ns
Bit rate = 8.192 Mb/s or 16.384 Mb/s 58 — 70 ns
tcHm CLK Pulse Width HIGH
Bit rate = 2.048 Mb/s 8 — 150 ns
Bit rate = 4.096 Mb/s 50 — 75 ns
Bit rate = 8.192 Mb/s or 16.384 Mb/s 20 — 40 ns
tcL CLK Pulse Width LOW
Bit rate =2.048 Mb/s 8 — 150 ns
Bit rate = 4.096 Mb/s 50 — 75 ns
Bit rate = 8.192 Mb/s or 16.384 Mb/s 20 — 40 ns
tr, tf Clock Rise/Fall Time — — 10 ns
tHFPW@ Wide Frame Pulse Width
HCLK = 4.096 MHz 244 ns
HCLK = 8.192 MHz 122 ns
tHFPS@ Frame Pulse Setup Time before HCLK 4 MHz falling 50 — 150 ns
tHFPH® Frame Pulse Hold Time from HCLK 4 MHz falling 50 — 150 ns
tHFPS® Frame Pulse Setup Time before HCLK 8 MHz rising 45 — D ns
tHFPH® Frame Pulse Hold Time from HCLK 8 MHz rising 45 — D ns
tHcP@ HCLK Period
@ 4.096 MHz 244 ns
@ 8.192 MHz 122 ns
tHr, tH HCLK Rise/Fall Time — — 10 ns
tDIF@ Delay between falling edge of HCLK and falling edge of CLK -10 — 10 ns
NOTES:
1. WFPS Pin = 0.
2. WFPS Pin = 1.
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RESET
tzr
< tRZP N — Rz
4—— RS
X
P g— tobe
ODE
N -
T 7 5902 drw12

Figure 10. Reset and ODE Timing

CLK
(ST-BUS® or
WFPS mode) ™\

= -
GCI mode
_

< tDz<| ODE
X VALID DATA

/I topE

€— tzD 4>l/
TX
X i VALID DATA

5902 drw13

VALID DATA

5902 drw14

Figure 11. Serial Output and External Control Figure 12. Output Driver Enable (ODE)
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IDT72V71643 3.3V TIME SLOT INTERCHANGE
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COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS - MICROPROCESSOR INTERFACE TIMING

Symbol Parameter Min. Typ. Max. Units
tcss CS Setup from DS falling 0 — — ns
trRws R/W Setup from DS falling 3 — — ns
tans Address Setup from DSfalling 2 — — ns
tesH CS Hold after DS rising 0 — — ns
tRWH R/W Hold after DS Rising 3 — — ns
tADH Address Hold after DS Rising 2 — — ns
toor(Y Data Setup from DTA LOW on Read 2 — — ns
torr("23) Data Hold on Read 10 15 25 ns
fosw Data Setup on Write (Fast Write) 10 — — ns
tswp Valid Data Delay on Write (Slow Write) - — 0 ns
toHw Data Hold on Write 5 — — ns
tospw DS Pulse Width 5 — — ns
tokak Clock to ACK — — 35 ns
tako(! Acknowledgment Delay:
Reading/Writing Registers 0 ns
Reading/Writing Memory @2.048 Mb/s 45 ns
@4.096 Mb/s 200 ns
@ 8.192 Mb/s or 16.384 Mb/s 120 ns
takn (129) AcknowledgmentHold Time — — 15 ns
toss @) Data Strobe Setup Time 2 — — ns
NOTES:
1. C,= 150pF
2.R =1K

3. High-Impedance is measured by pulling to the appropriate rail with R, with timing corrected to cancel time taken to discharge C,.
4. To achieve one clock cycle fast memory access, this setup time, tbss should be met. Otherwise, worst case memory access operation is determined by takp.

© 2019 Renesas Electronics Corporation
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bs N K NE ¥
tcss l&-tcsH tcssp < tcsH
cs
tRw! tRWH trws tRWH
i) I )

~
R/w \]% :k
tADS ] € tADH € tADS P 4 tADH
AO0-Al4 VALID WRITE ADDRESS VALID READ ADDRESS

tDSW i toHW l¢— IDHR
VALID WRITE
D0-D15 DATA VALID READ DATA

—1bDR

¢ tAKD ~ tAKH ¢ tAkD R takH
DTA

5902 drw15
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Figure 13. Asyncronous Bus Timing
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Figure 14. Syncronous Bus Timing
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IDT72V71643 3.3V TIME SLOT INTERCHANGE
DIGITAL SWITCH 4,096 x 4,096

AC ELECTRICAL CHARACTERISTICS® —SERIAL STREAM (ST-BUS® and GCI)

COMMERCIAL TEMPERATURE RANGE

Symbol Parameter Min. Typ. Max. Units
tsis RX Setup Time 5 — — ns
tSH RXHold Time 10 — — ns
tsob TX Delay — Active to Active — — 30 ns
toz® TX Delay — Active to High-Z — — 0 ns
tzp® TX Delay — High-Z to Active — — 30 ns
toDE™ Output Driver Enable (ODE) Delay — — 0 ns
tOEIE Output Enable Indicator (OEI) Enable — — 40 ns
toED Output Enable Indicator (OEI) Disable — — 25 ns
trRz Active to High-Z on Master Reset — — 0 ns
tzR High-Z to Active on Master Reset — — 30 ns
tRs Resetpulse width 100 — — ns
NOTE:

1. High-Impedance is measured by pulling to the appropriate rail with R (1KQ), with timing corrected to cancel time taken to discharge C, (150 pF).
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ORDERING INFORMATION
IDT  XXXXX XX XX
Device Type Package Process/
Temp. Range
Blank Commercial (-40°C to +85°C)
BCG BGA - Green (BGA, BC144-1)
DAG TQFP — Green (TQFP, DA144-1)

72V71643 4096 x 4096 — 3.3V Time Slot Interchange
Digital Switch

DATASHEET DOCUMENT HISTORY

5/01/2000 pg. 1

6/07/2000 pgs. 3and 4.
10/10/2000 pgs. 1 through 30.
11/20/2000 pgs.10.
03/09/2001 pg. 21

08/20/2001 pg. 24.
10/22/2001 pg. 1.

1/04/2002 pgs. 1and 21.

12/03/2012 pg. 30



IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01 Jan 2024)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most
Koto-ku, Tokyo 135-0061, Japan up-to-date version of a document, or your nearest sales
www.renesas.com office, please visit www.renesas.com/contact-us/.
Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
trademarks are the property of their respective owners.

© 2024 Renesas Electronics Corporation. All rights reserved.
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