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T1 Transmit HMVIP Backplane Interface

T1 Transmit HMVIP Interface Signals

When the T1 transmit framer block is configuredhia HMVIP backplane mode, all signals
are configured as inputs to the Transmit Payloaid Deput Interface block. The Transmit
Payload Data Input Interface will consist of thédaing signals shown in Figure 1 below.

Figure 1: Interface Signals to the Transmit Payloadata Input Interface
Block in T1 HMVIP Backplane Mode
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Terminal Equipment will need to supply a 16.384Miflack to the TXMSYNC/TXINCLK

pin on Channel 0 and Channel 4 as the high-spegthput clock. (In high-speed mode,
TXMSYNC is referred to as the TXINCLK signal frorere on). In addition, Terminal
Equipment should supply a multi-frame or singlaxfeaboundary pulse on the TXSYNC pin
for the framer to locate the beginning of the npldtked frame. Single-frame or multi-frame
pulse is selected in the Synchronization Mux Regi&ddress: 0xn109).
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Multiplexed data on channels 0 —3 should be pralmethe TXSER pin of channel O at
16.384MHz and multiplexed data on channels 4-7 lshioe provided on the TXSER pin of
channel 4 at 16.384MHz. Terminal Equipment camoplly supply a 1.544MHz clock to
the TXSERCLK pins for each channel. The framel wge the TXSERCLK as the timing
reference for the transmit line interface of theide. If the device is configured in loop-
timing, or internal timing mode, Terminal Equipmevitl not need to provide the
TXSERCLK as inputs to the device.

It is the responsibility of the Terminal Equipmeatphase-lock the TXSERCLK and
TXINCLK to the Recovered Clock of the XRT86VL38ander to prevent any transmit slip
events from occurring. In HMVIP mode, the recodectock of each channel within the
device is output to a hardware pin - RxCHNn_4/Rx8€hen the fractional/signaling
interface is enabled. *

* Receive fractional/signaling interface is enahbbgdporogramming RxFr1544 (bit 4 in
register 0xn122) to ‘1'.

Multiplexing Scheme

Terminal Equipment multiplexes payload data of g¥eur channels into one serial data
stream at 16.384MHz, and provides multiplexed payldata at the rising edge of
TXINCLK. The Transmit Payload Data Input Interfaben latches the data on TXSER at
falling edge of the TXINCLK.

Terminal Equipment multiplexes four channels o#4%8Hz into one serial stream at
16.384MHz as described below:

1) The F-bit of four channels are repeated and grotopgether to form the first octet of
the multiplexed data stream. The F-bit of Channisl€ent first, followed by F-bit of
Channel 1 and 2. The F-bit of Channel 3 is sent Tds table below shows bit-
pattern of the first octet of the 16.384MHz-muléiped stream.

First Octet of the 16.384Mbit/s Data Stream

Bit O

Bit 1

Bit 2

Bit 3

Bit 4

Bit5

Bit 6

Bit 7

Fo

Fo

F

F

F

F

F

where Fn = F-bit of Channel N
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2)

3)

After the first octet of data is sent, Terminal Eouent should insert seven octets
(fifty-six bits) of "don't care” data into the owligg data stream.

After framing bits of all 4 channels are sent, Ter@hEquipment will start sending
the payload bits of all 4 channels. Payload dafaw channels are repeated and
grouped together in a byte-interleaved way. That fiayload bit of Timeslot O of
Channel 0 is sent first, followed by the second@ay bit of Timeslot 0 of Channel
0. After all 8 bits of Timeslot O of Channel 0 eng repeatedly, the Terminal
Equipment will start sending the payload bits ah&slot O of Channel 1, 2, and 3.
After all 8 bits of Timeslot O of all four channedse sent, it will start sending the
payload bits of Timeslot 1 of Channel 0 and soTdre table below demonstrates
how the §' to 16" octets of the 4 channels multiplexed data shoalgrbvided on
the TxSER pin at 16.384MHz.

9th to 16th Octets of the 16.384Mbit/s Data Stream

Octet | BIitO Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7
9 1o 1o 2 2 3 3 4o 4o
10 50 5 6o 6o 7o 7o & &
11 1; 1; 2 21 3 3 4 44
12 o1 1 61 61 71 7 81 &
13 1, 1L 2 2 3 3 4 4
14 5 5 62 6, 72 72 & &
15 13 13 2 23 3 3 4 43
16 53 5 63 63 73 73 & &

where Xn = The Xth payload bit of Channel N
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4) After payload bits of Timeslot 0, 1 and 2 of alufachannels are sent, Terminal
Equipment should stuff another eight octets (sfeiy bits) of "don't care" data into
the outgoing data stream. Terminal Equipment shoahtinue to stuff “don’t care”
bits every time after 3 time-slot of payload datalbfour channels are sent in order
to create the 16.384MHz data stream, as descnib#gtitable below.

Table below shows how T1 data can be mapped B 1@88#MHz data in the byte-
multiplexed mode

Mapping of T1 Data into a 16.384Mbit/s Serial DatéStream

FolFoFiFi{Fo|F|Fs[F] S6cyces | Tso | Tst | Ts2 | edcyces | TS | Tsa | TS5 |
Don't' Care 64 Cycles 64 Cycles 64 Cycles Don't Care 64 Cycles 64 Cycles 64 Cycles
| G4cydes | TS6 | TS7 | TS8 | e4cycles | TS9 | TS0 | TSI |
Don't Care 64 Cycles 64 Cycles 64 Cycles Don't Care 64 Cycles 64 Cycles 64 Cycles
| 64cycles | TS12 | TS13 | TS14 | edcycles | TSI5 | TS16 | TSI7 |
Don't Care 64 Cycles 64 Cycles 64 Cycles Don't Care 64 Cycles 64 Cycles 64 Cycles
| 64cycles | TS18 | TS19 | TS20 | e4cycles | Ts2t | Ts2 | TS23 |
Don't Care 64 Cycles 64 Cycles 64 Cycles Don't Care 64 Cycles 64 Cycles 64 Cycles

For HMVIP mode, the Transmit Single-frame Synchratibn signal (TXSYNC) should
pulse HIGH for four clock cycles (the last two pdsitions of the previous multiplexed
frame and the first two bits of the next multipldX¥eame) indicating frame boundary of the
multiplexed data stream. The XRT86VL38 device sufspeither positive or negative
polarity on the TXSYNC signal, therefore, Termi&agjuipment can provide TxSYNC to be
active high or active low.

TxSYNC of Channel 0 pulses HIGH or LOW to identilfie start of multiplexed data stream
of Channel 0-3. TXSYNC of Channel 4 pulses HIGHLOMW to identify the start of
multiplexed data stream of Channel 4-7. By samptinegHIGH or LOW pulse on the
TXSYNC signal, the framer can locate the positibthe beginning of a multiplexed T1
frame. It is the responsibility of the Terminal Homent to align the multiplexed serial data
with the TXSYNC pulse.

Inside the framer, all the "don't care" bits wid btripped away. The framing bits, signaling
and payload data are de-multiplexed inside the Xd2B8 and send to the LIU interface.
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Signaling Insertion

Signaling information can be embedded on the trarsemial input (TXSER), or it can be
inserted from the TxSIG/TxCHNIO] pin or from the TR registers (0xn340-n357) as
shown in Figure 2. When inserting signaling frorSIG pin, signaling bit A of the
corresponding time slot is repeated and sent @a@#8IG pin when the Terminal
Equipment is sending thd'%ayload bit of that time slot.

Similarly, signaling bit B, C, and D of the corresyling time slot is repeated and sent
via the TxSIG pin when the Terminal Equipment isyiding the &', 7", and &' payload
bit of that time slot. Every time slot has its ogignaling data on the TxSIG pin. Figure
3 shows the timing diagram of the signals on Tx8h@ TXSER when signaling is
inserted from the TxSIG pin.

Figure 2: Signaling Insertion on the Transmit side
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Figure 3: Timing signals when the T1 transmit frame is running at
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T1 Receive HMVIP Backplane Interface

T1 Receive HMVIP Interface Signals

When the T1 receive framer block is configurecha HMVIP backplane mode, RXSERCLK
is configured as a clock input, RxXSYNC can be gunied as either input or output, and
RxSER is always an output to the Receive Paylodd Datput Interface block, as shown in
Figure 4 below.

Figure 4: Interface Signals to the Receive Payldath Output Interface Block in T1 HMVIP Backplanedé
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Terminal Equipment will need to supply a 16.384Mtigh-speed clock to the RXSERCLK
pin on Channel 0 and Channel 4 as the timing reteréor the backplane interface. If the
receive slip buffer is enabled, Terminal Equipm&mduld also supply a single-frame
boundary pulse on the RxSYNC pin for the frameoutput the beginning of a multiplexed
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If the receive slip buffer is bypassed, then timgle-frame boundary pulse will be output on
the RXSYNC pin.

It is the responsibility of the Terminal Equipmeéntphase-lock the RXSERCLK to the
Recovered Clock of the XRT86VL38 to prevent anyeree slip events from occurring.

In HMVIP mode, the recovered clock of each chamvigiin the device is output to a
hardware pin - RXxCHNn_4/RxSCLKn when the fractidgsighaling interface is enabled.*

* Receive fractional/signaling interface is enahbgdorogramming RxFr1544 (bit 4 in
register 0xn122) to ‘1'.

Multiplexing Scheme

The receive framer multiplexes payload data of fthannels from the line side and output
one serial data stream at 16.384MHz to the backplaerface. The Receive Back-plane
Interface then outputs multiplexed data of chanfie8son RxSERO and multiplexed data of
channels 4-7 on RXxSER4 pins at 16.384Mbit/s.

Following the same multiplexing scheme as in taagmit side, the receive framer will
repeat each framing bit and payload bits for alhdnnels and group them together in a byte-
interleaved way, stuff in “Don’t Care Bits” (56 dge after the F-bits, and 64 cycles after
every 3 time slots as indicated below.

Mapping of T1 Data into 16.384Mbit/s Data Stream

FoFoFulFiFF|Fs[F] S6cycles [ Tso | Ts1 | Ts2 | e4cycles | TS3 | Ts4 | TS5 |
Don't' Care 64 Cycles 64 Cycles 64 Cycles Don't Care 64 Cycles 64 Cycles 64 Cycles
| 4cydles | TS6 | TS7 | TS8 | e4cycles | TS9O | TS0 | TSI |
Don't Care 64 Cycles 64 Cycles 64 Cycles Don't Care 64 Cycles 64 Cycles 64 Cycles
| Gdcyces | TSI2 | TSI3 | TS14 | edcyces | TSIs | TSi6 | TS17 |
Don't Care 64 Cycles 64 Cycles 64 Cycles Don't Care 64 Cycles 64 Cycles 64 Cycles
| 64cycles | Ts18 | TS19 | TS20 | e4cycles | Ts2t | Ts22 | TS |
Don't Care 64 Cycles 64 Cycles 64 Cycles Don't Care 64 Cycles 64 Cycles 64 Cycles

The multiplexing scheme on the receive side issdrae as the multiplexing scheme on the
transmit side. Please refer to the Transmit Sedbothe detailed description of the
multiplexing scheme.
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Signaling Extraction

Signaling data can be passed through and outptlteoreceive serial output (RXSER), or it
can be extracted to the Receive Signaling Outpx8(8), as well as the Receive Signaling
Array Registers (RSAR) as shown in Figure 5. Wsignaling substitution is enabled,
signaling data on RXxSER will be replaced by the@aligpg data contained in the Receive
Signaling Substitution Register (address: 0xn3CA3ME). However, signaling data
extracted to RxSIG and RSAR remain unchanged wiggraling substitution is enabled.

When extracting signaling information to the RxS§li@, signaling bit A of the
corresponding channel will be repeated and outpthd RxSIG pin when the receive framer
is outputting the 8 bit of that channel. Following the same pattsignaling bits B, C, and

D will be repeated and output to RxSIG pin whenrteive framer is outputting th& 67",

8" bit of that channel as shown in Figure6.

Figure 5: Signaling Extraction and Substitution onthe receive side
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Figure 6: Timing signals when the T1 receive framers running at HMVIP
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E1l Transmit HMVIP Backplane Interface

E1 Transmit HMVIP Interface Signals

In E1 HMVIP mode, the backplane interface signagéssimilar to that of the T1 mode. The
main differences between T1 and E1 modes are taeeree line clock rate (TXSERCLK),
handling of the framing bits and frame boundaryspubnd the addition of “Don’t Care” bits
for T1 mode. All backplane interface signals oa ttansmit side are configured as inputs to
the Transmit Payload Data Input Interface blocklaswvn in Figure 5 below.

Figure 7: Interface Signals to the Transmit Payloadata Input Interface
Block in E1 HMVIP Backplane Mode
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Terminal Equipment will need to supply a 16.384MtHlack to the TXMSYNC/TXINCLK
pin on Channel 0 and Channel 4 as the high-spegthput clock. (In high-speed mode,
TXMSYNC is referred to as the TXINCLK signal frorere on). In addition, Terminal
Equipment should supply a single-frame boundarggoh the TXSYNC pin for the framer
to locate the beginning of the multiplexed frame.

Multiplexed data on channels 0 —3 should be pralmlethe TXSER pin of channel O at
16.384MHz and multiplexed data on channels 4-7 lshioel provided on the TXSER pin of
channel 4 at 16.384MHz. Terminal Equipment camoplly supply a 2.048MHz clock to
the TXSERCLK pins for each channel. The framel wge the TXSERCLK as the timing
reference for the transmit line interface of theide. If the device is configured in loop-
timing, or internal timing mode, Terminal Equipmevitl not need to provide the
TXSERCLK as inputs to the device.

It is the responsibility of the Terminal Equipmeatphase-lock the TXSERCLK and
TXINCLK to the Recovered Clock of the XRT86VL38ander to prevent any transmit slip
events from occurring. In HMVIP mode, the recodettock of each channel within the
device is output to a hardware pin - RxCHNn_4/Rx8€hen the fractional/signaling
interface is enabled. *

* Receive fractional/signaling interface is enahbgdporogramming RxFr2048 (bit 4 in
register 0xn122) to ‘1'.

Multiplexing Scheme

Terminal Equipment multiplexes payload data of g¥eur channels into one serial data
stream at 16.384MHz, and provides multiplexed payldata at the rising edge of
TXINCLK. The Transmit Payload Data Input Interfaben latches the data on TXSER at
falling edge of the TXINCLK.

Terminal Equipment multiplexes four channels o#488IHz into one serial stream at
16.384MHz as described below:

1) The FAS bits of Channel O are repeated and grotqugther to form the first octet
of the multiplexed data stream. The FAS bit of Gtem is sent first, followed by
FAS bit of Channel 1 and 2. The FAS bit of Charh&d sent last. The table below
shows bit-pattern of the first octet of the 16.384Mmultiplexed stream.

11
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First Octet of the 16.384Mbit/s Data Stream

Bit 0

Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7

Fo

Fo Fo Fo Fo Fo Fo Fo

where Fn = F-bit of Channel N

2)

After the FAS/NON-FAS bits of Channel 0-3 are serthe first 8 octets, Terminal
Equipment starts sending the payload bits of ehdeanmel. Payload data of four
channels are repeated and grouped together irearigrleaved way. The first
payload bit of Timeslot 0 of Channel 0 is senttfifsllowed by the second payload
bit of Timeslot O of Channel 0. After all 8 bits dimeslot O within Channel O are
sent, Terminal Equipment will start sending thelpag bits of Timeslot O of
Channel 1, 2, and 3. After the payload bits of hoe0 of all four channels are sent,
it will start sending the payload bits of Timeslobf Channel 0 and so on. The table
below demonstrates how th¥ & 16" octets of the 4 channels multiplexed data
should be provide on the TXxSER pin at 16.384MHz.

9th to 16th Octets of the 16.384Mbit/s Data Stream

Octet | BIitO Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7
9 1o 1o 2 2 £y K 4o 4o
10 50 % 6o 6o 7o 7o & &
11 1 1; 2 21 3 3 4 4
12 o1 )1 61 61 71 7 81 &
13 1 1, 2 2 3 K7 4 4
14 5 5 62 6, 72 7 & &
15 15 13 23 23 £ 3 4 4y
16 53 5 63 63 73 73 & &

where Xn = The Xth payload bit of Channel N

12
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Unlike in T1 mode, Terminal Equipment need notfstufDon’t Care” bits every 3 time
slots to create a 16.384MHz data stream. E1 datepgped into 16.384MHz data in the
byte-multiplexed mode as shown in the table below.

Mapping of E1 Data into a 16.384Mbit/s Serial Daté&tream

\ FAS/NON-FAS \ TSO \ TS1 \ TS2 \ TS3 \ TS4 \ TS5 \
64 Cycles 64 Cycles 64 Cycles 64 Cycles 64 Cycles 64 Cycles 64 Cycles
\ TS6 \ TS7 \ TS8 \ TS9 \ TS10 \ TS11 \ TS12 \
64 Cycles 64 Cycles 64 Cycles 64 Cycles 64 Cycles 64 Cycles 64 Cycles
\ TS13 \ TS14 \ TS15 \ TS16 \ TS17 \ TS18 \ TS19 \
64 Cycles 64 Cycles 64 Cycles 64 Cycles 64 Cycles 64 Cycles 64 Cycles
\ TS20 \ TS21 \ TS22 \ TS23 \ TS24 \ TS25 \ TS26 \
64 Cycles 64 Cycles 64 Cycles 64 Cycles 64 Cycles 64 Cycles 64 Cycles
\ TS27 \ TS28 \ TS29 \ TS30 \ TS31 \

64 Cycles 64 Cycles 64 Cycles 64 Cycles 64 Cycles

For HMVIP mode, the Transmit Single-frame Synchzation signal (TxSYNC) should
pulse HIGH for four clock cycles (the last two pdsitions of the previous multiplexed
frame and the first two bits of the next multipldXeame) indicating frame boundary of the
multiplexed data stream. The XRT86VL38 device sufgpeither positive or negative
polarity on the TXSYNC signal, therefore, Termigguipment can provide TxSYNC to be
active high or active low.

TXSYNC of Channel 0 pulses HIGH or LOW to identifie start of multiplexed data stream
of Channel 0-3. TXSYNC of Channel 4 pulses HIGH.OW to identify the start of
multiplexed data stream of Channel 4-7. By sampiegHIGH or LOW pulse on the
TXSYNC signal, the framer can position the begigrohthe multiplexed T1 frame. It is the
responsibility of the Terminal Equipment to alidre tmultiplexed serial data with the
TXSYNC pulse.

The framing bits, signaling, and payload data a&-endiltiplexed inside the XRT86VL38 and
send to the LIU interface.

13
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Signaling Insertion

Signaling information can be embedded on the trarsenal input (TXSER) or it can be
inserted from the TxSIG/TxCHNIO] pin or from the TR registers (0xn340-0xn357) as
shown in Figure 8. When inserting signaling frorSIG pin, signaling bit A of the
corresponding time slot is repeated and sent @d@#8IG pin when the Terminal
Equipment is sending thd'%ayload bit of that time slot.

Similarly, signaling bit B, C, and D of the corresyling time slot is repeated and sent
via the TxSIG pin when the Terminal Equipment isyiding the &', 7", and &' payload
bit of that time slot. Every time slot has its ogignaling data on the TxSIG pin. Figure
9 shows the timing diagram of the signals on Tx8h@ TXSER when signaling is
inserted from the TxSIG pin.

TSCR
Internal Reg's
TxSIG =3 RES
TxSER - PCM Data

Figure 8: Signaling Insertion on the Transmit side
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FIGURE 9: TIMING SIGNALS WHEN THE E1 TRANSMIT FRAMER IS RUNNING AT HMVIP 16.384MHz M ODE
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E1l Receive HMVIP Backplane Interface

E1 Receive HMVIP Interface Signals

When the E1 receive framer block is configuredhim HMVIP backplane mode, RXSERCLK
is configured as a clock input, RxXSYNC can be gunied as either input or output, and
RxSER is always an output to the Receive Paylodd Datput Interface block, as shown in
Figure 10 below.

FIGURE 10: INTERFACE SIGNALS TO THE RECEIVE PAYLOAD DATA OUTPUT INTERFACE BLOCK IN E1
HMVIP BACKPLANE M ODE
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Terminal Equipment will need to supply a 16.384Mtigh-speed clock to the RXSERCLK
pin on Channel 0 and Channel as the timing referémcthe backplane interface. If the
receive slip buffer is enabled, Terminal Equipm&mduld also supply a single-frame

15
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boundary pulse on the RxSYNC pin for the framesutput the beginning of a multiplexed
frame.

If the receive slip buffer is bypassed, then tmgle-frame boundary pulse will be output on
the RXSYNC pin.

It is the responsibility of the Terminal Equipmeéntphase-lock the RXSERCLK to the
Recovered Clock of the XRT86VL38 to prevent anyeree slip events from occurring.

In HMVIP mode, the recovered clock of each chamvigiin the device is output to a
hardware pin - RXxCHNn_4/RxSCLKn when the fractidgsighaling interface is enabled.*

* Receive fractional/signaling interface is enahbgdporogramming RxFr2048 (bit 4 in
register 0xn122) to ‘1'.

Multiplexing Scheme

The receive framer multiplexes payload data of fthannels from the line side and output
one serial data stream at 16.384MHz to the backplaerface. The Receive Back-plane
Interface then outputs multiplexed data of chanfie8son RXxSERO and multiplexed data of
channels 4-7 on RXxSER4 pin at 16.384Mbit/s.

Following the same multiplexing scheme as in taagmit side, the receive framer will
repeat each FAS/NON-FAS and payload bits for @ahdnnels and group them together in a
byte-interleaved way as described in the figureWwel

Mapping of E1 Data into 16.384Mbit/s Data Stream

| FASINON-FAS |  Tso | st | Ts2 | Ts3 | Ts4a | TS5 |
64 Cycles 64 Cycles 64 Cycles 64 Cycles 64 Cycles 64 Cycles 64 Cycles
| Tse | T1s7 | Ts8 | Ts9 | Tsto | Tst1 | Ts12 |
64 Cycles 64 Cycles 64 Cycles 64 Cycles 64 Cycles 64 Cycles 64 Cycles
| Ts13 | Tst4 | Tst5 | Ts16 | Ts17 | Tsig | Ts19 |
64 Cycles 64 Cycles 64 Cycles 64 Cycles 64 Cycles 64 Cycles 64 Cycles
| Ts20 | Ts2t | Ts22 | Ts23 | Ts24 | Ts25 | Ts26 |
64 Cycles 64 Cycles 64 Cycles 64 Cycles 64 Cycles 64 Cycles 64 Cycles
| Ts27 | Ts28 | Ts29 | Ts30 | Ts31 |
64 Cycles 64 Cycles 64 Cycles 64 Cycles 64 Cycles
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Signaling Extraction

Signaling data can be passed through and outptlteoreceive serial output (RXSER), or it
can be extracted to the Receive Signaling Outpx8(8), as well as the Receive Signaling
Array Registers (RSAR) as shown in Figure 11. Wsignaling substitution is enabled,
signaling data on RxSER will be replaced by the@aligpg data contained in the Receive
Signaling Substitution Register (address: 0xn3CA3ME). However, signaling data
extracted to RxSIG and RSAR remain unchanged wiggraling substitution is enabled.

When extracting signaling information to the RxS§1i@, signaling bit A of the
corresponding channel will be repeated and outpthd RxSIG pin when the receive framer
is outputting the 8 bit of that channel. Following the same pattsignaling bits B, C, and

D will be repeated and output to RxSIG pin whenrteeive framer is outputting th& 67",

8" bit of that channel as shown in Figure 12.

Figure 11: Signaling Extraction and Substitution onthe receive side

Physical
S Interface
Signaling
Substitution
RXSER & Y PCMData | | Rx LIU <
RxSIG - Signaling I RSAR Internal
Extraction Registers

FIGURE 12: TIMING SIGNALS WHEN THE E1 RECEIVE FRAMER IS RUNNING AT HMVIP 16.384MHz M ODE

pyennnnhhhhhhhhhhhphhnahhhnhhehhhnnnhnnh

- 8-bit FAS Bits - 64 cycles —

RXSER (74738484 FdFdFdFdFolFdFoFy [10/10/20[20/30[39/ 4044 50/59/6/6¢]
-«— Start of Frame I Xy : Xis the bit number and y is the chahnel number i
RSIG cleli]]a]a[a[1]1]1]1]™>* ¥“***[o]o]o[o]o]o]o[o[asadke] AdAdBIBC{CIDIDS
!

RxSYNC(input) L
HMVIP, Active Low
RXSYNC(input) 4,—‘
HMVIP, Active High
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Configuring the Transmit T1/E1 Framer in HMVIP High -Speed
Backplane Interface mode:

The following steps provide the necessary stegsndigure the device in HMVIP mode
after the basic configuration for T1 or E1 mode besn loaded.

1. Select loop-timing, internal-timing, or externahtng modes.

Using loop-timing or internal timing modes, Termigauipment need not provide a clock to
the TXSERCLK pin. The transmit framer will use tleeovered clock or internal clock
derived from MCLKIN input as the timing referenae the transmit section of the device. If
external timing is used, Terminal Equipment wileddo provide a 1.544MHz (for T1) and a
2.048MHz (for E1) clock to the TXSERCLK pin on eattannel as clock inputs to the
Transmit Payload Data Input Interface Block.

Register 0xn100 — CLOCK SELECT REGISTER (CSR)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3-2 Bit 1 Bit 0
BPVI IST1 8kHZ | CLDET | Reserved| CSS[1] CSS[0]
R/W R/W R/W R/W R/W R/W R/W

Select loop-timing mode (i.e. Select recovered cloas transmit timing reference):
Set CSS[1:0] to ‘00’ or ‘11’ to select loop-timimgode.

Select internal-timing mode (i.e. Select internallock derived from MCLKIN input as
transmit timing reference):

Set CSS[1:0] to ‘10’ to select internal-timing mode

Select external-timing mode (i.e. Select TXSERCLKstransmit timing reference):
Set CSS[1:0] to ‘01’ to select external-timing mode
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2. Enable the high-speed backplane multiplexed bus.

Set TXMUXEN, Bit 2 in the Transmit Interface ContRegister (TICR) to ‘1".

Register 0xn120 — TRANSMIT INTERFACE CONTROL REGISTER (TICR)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1-0
TXSYNC | Reserved TxSYNC | TXFR1544/| TXICLKINV | TXMUXEN | TxIMODE
FRD Is LOW | TxFR2048 [1:0]
RIW R/IW R/IW R/W RIW R/W RIW

3. Enable the HMVIP high-speed backplane multiplexedienat 16.384MHz.
Set TXIMODE, Bit 1-0 in the Transmit Interface CanitRegister (TICR) to ‘10'.

Register 0xn120 — TRANSMIT INTERFACE CONTROL REGISTER (TICR)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1-0
TXSYNC | Reserved TxSYNC | TXFR1544/| TXICLKINV | TXMUXEN | TXIMODE
FRD Is LOW | TxFR2048 [1:0]
R/W R/W R/W R/W R/W R/W R/W

By default, the XRT86VL38 device is configured het12.352MHz bit multiplexed high-
speed mode once the TXMUXEN is setto ‘1’ in T1 mod

4. The 86VL38 device has the ability to support eithesitive or negative polarity on the

transmit framer boundary signal (TXSYNC).
Select TXSYNC to be Active ‘HIGH’ or Active ‘LOW’.Set TXxSYNCIsSLOW, Bit 5 in the
Transmit Interface Control Register (TICR) to ‘0’delect TXSYNC to be active ‘HIGH'.
Setting this bit to ‘1’ will select TXSYNC to betae ‘LOW'.

Register 0xn120 — TRANSMIT INTERFACE CONTROL REGISTER (TICR)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1-0
TxSYNC | Reserved TXSYNC | TxFR1544/| TXICLKINV | TXMUXEN | TxIMODE
FRD Is LOW | 1xFR2048 [1:0]
R/W R/W R/W R/W R/W R/W R/W
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5. (T1 Mode ONLY) Select TXSYNC to be Single-frame boundary or Mirkime
boundary.

Set MSYNC, Bit 5 in the Synchronization Mux Regigt8MR) to ‘1’ to select TXSYNC to

be multi-frame boundary. Setting this bit to ‘Oliveelect TXSYNC to be single-frame
boundary.

Register 0xn109 — SYNCHRONIZATION MUX REGISTER (SMR)
Bit 7 Bit 6 Bit5 Bit 4 Bit 3-2 Bit 1 Bit 0
Reserved] MFRAME MSYNC | SYNCINV | Reserved CRCSRC FSRC
ALIGN
R/W R/W R/W R/W R/W R/W R/W

6) (T1 Mode ONLY) Select Transmit Frame Sync Alignment Enforcement.

Set MFRAMEALIGN, Bit 6 in the Synchronization Muxeister (SMR) to ‘1’ to force the
transmit framer to align with the multi-frame bowang on the TXSYNC pin if MSYNC (Bit
5)is setto ‘1. Setting this bit to ‘0’ will nanforce the transmit framer to align with the
multi-frame boundary.

Register 0xn109 — SYNCHRONIZATION MUX REGISTER (SMR)
Bit 7 Bit 6 Bit5 Bit 4 Bit 3-2 Bit 1 Bit 0
Reserved| MFRAME | MSYNC | SYNCINV | Reserved CRCSRC FSRC
ALIGN
R/W R/W R/W R/W R/W R/W R/W
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Configuring the Receive T1/E1 Framer in HMVIP High-Speed Backplane
Interface mode:

1) Enable the receive high-speed backplane multipléxesd
Set RXMUXEN, Bit 2 in the Receive Interface ContRegister (RICR) to ‘1’.

Register 0xn122 — RECEIVE INTERFACE CONTROL REGISTER (RICR)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1-0
RxSYNC | Reserved RXSYNC | RxFR1544/ RXICLKINV | RXMUXEN | RxIMODE
FRD Is LOW | RxFR2048 [1:0]
R/W R/W R/W R/W R/W R/W R/W

2) Enable the receive HMVIP high-speed backplane pieled mode at 16.384MHz.
Set RXIMODE, Bit 1-0 in the Receive Interface CohRRegister (RICR) to ‘10'.

Register 0xn122 — RECEIVE INTERFACE CONTROL REGISTER (RICR)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1-0
RxSYNC | Reserved RXSYNC | RxFR1544/ RXICLKINV | RXMUXEN | RxIMODE
FRD Is LOW | RxFR2048 [1:0]
R/W R/W R/W R/W R/W R/W R/W

By default, the receive framer is configured in 12352MHz bit multiplexed high-speed
mode once the RXMUXEN is set to ‘1’ in T1 mode.
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3) The 86VL38 device has the ability to support eithesitive or negative polarity on the
receive framer boundary signal (RxSYNC).

Select RxSYNC to be Active ‘HIGH'’ or Active ‘LOW'.

Set RxSYNCIsLOW, Bit 5 in the Receive Interface @ohRegister (RICR) to ‘0’ to select
RxSYNC to be active ‘HIGH'. Setting this bit to’ ‘Will select RxSYNC to be active
‘LOW'.

Register 0xn122 — RECEIVE INTERFACE CONTROL REGISTER (RICR)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1-0

RxSYNC | Reserved RXSYNC | RxFR1544/ RxICLKINV | RXMUXEN | RxIMODE
FRD Is LOW | RxFR2048 [1:0]

R/W R/W R/W R/W R/W R/W R/W

4) Users have the ability to select RxSYNC to be imgruautput from the device in HMVIP
mode. If RXSYNC is selected to be an input, TeahiEquipment must provide a single-
frame boundary on the RxSYNC pin for the framelotate the beginning of the single-
frame. If RXSYNC is selected to be an output, leifigame boundary is output on the
RxSYNC pin.

Register 0xn116 — SLIP BUFFER CONTROL REGISTER (SB®)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1-0
TxSB_ | Reserved Reserved | SB_FORCE SB_SF | SB_SDIR | SB_ENB[1:0]
ISFIFO SF ENB

R/IW R/W R/IW R/IW R/IW R/IW R/W

To Select RxSYNC as Input:
Set SB_ENB]J1:0], Bit 1-0 in the Slip Buffer Contigkegister (SBCR) to ‘01’ or ‘10'.

To Select RxSYNC as Output:
Set SB_ENBJ1:0], Bit 1-0 in the Slip Buffer Contigkegister (SBCR) to ‘00’ or ‘11".
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AC ELECTRICAL CHARACTERISTICS TRANSMIT FRAMER (HMVIP/H100 MODE)

Test Conditions: TA = 25°C, VDD = 3.3V £ 5% unless otherwise specified

SYMEOL PARAMETER MIN. Trp. Max. UNITS CONDITIONS
t TxSYNC Setup Time - HMVIP Mode & ns
t2 TxSYNC Hold Time - HMVIP Mode 3 ns
ty TxSYNC Setup Time - H100 Mode 6 ns
t4 TxSYMNC Hald Time - H100 Mode 3 ns
ts TxSER Setup Time - HMVIP and H100 Mode 5] ns
te TxSER Held Time - HMVIP and H100 Mode 3 ns
ty TxSIG Setup Time - HMVIP and H100 Mode 5 ns
tg Tx31G Hold Time - HMVIP and H100 Mode 3 ns

FIGURE 117. FRAMER SYSTEM TRANSMIT TIMING DiAGRAM (HMVIP anD H100 MoDE)
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NoTE: Setup and Hold time is nat valid from TxinCik to Tk'SERCLK as TxInClk is used as the timing source for the back
plans interface and TxSERCLK is used as the timing source on the line side.
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AC ELECTRICAL CHARACTERISTICS RECEIVE FRAMER (HMVIP/H100 MODE)

[Test Conditions: 1A = 25°C, VDD = 3.3V % 5% unless otherwise specified
SYMBEOL PARAMETER MIN. TvPp. Max. UnITs CONDITIONS
f RxSYMNC Setup Time - HMVIP Mode & ns
t2 RxSYNC Hold Time - HMVIP Mode 3 ns
f3 RxSYMNC Setup Time - H100 Mode & ns
t4 RxSYMNC Hold Time - H100 Made 3 ns
ts Rising Edge of RxSERCLK to Rising Edge of 11 ns
RxSER delay

NoTte: NOTE: Both RxSERCLK and RxSYNC ars inputs

FIGURE 118. FRAMER SYSTEM RECEIVE TIMING DiagraM (HMVIP/H100 MoDE)
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