CYV15G0204TRB

Independent Clock HOTLIink Il Dual Serializer and

Features

Second-generation HOTLink fi technology

Compliant to SMPTE 292 M and SMPTE 259M video
standards

Dual-channel video serializer plus dual channel video
reclocking deserializer

195- to 1500-Mbps serial data signaling rate
Simultaneous operation at different signaling rates

Supports reception of either 1.485 or 1.485/1.001 Gbps
data rate with the same training clock

Supports half-rate and full-rate clocking

Internal phase-locked loops (PLLs) with no external
PLL components

Selectable differential PECL-compatible serial inputs
Internal DC-restoration
Redundant differential PECL-compatible serial outputs
No external bias resistors required
Signaling-rate controlled edge-rates
Internal source termination
Synchronous LVTTL parallel interface
JTAG boundary scan
Built-In Self-Test (BIST) for at-speed link testing
Link Quality Indicator
Analog signal detect
Digital signal detect
Low-power 2.5W @ 3.3V typical
Single 3.3V supply
Thermally enhanced BGA

Dual Reclocking Deserializer

Pb-Free package option available
0.25 PBICMOS technology

Functional Description

The CYV15G0204TRB Independent Clock HOTLink Il Dual
Serializer and Dual Reclocking Deserializer is a point-to-point
or point-to-multipoint communications building block enabling
transfer of data over a variety of high-speed serial links
including SMPTE 292M and SMPTE 259M video applications.
It supports signaling rates in the range of 195 to 1500 Mbps
per serial link. All transmit and receive channels are
independent and can operate simultaneously at different
rates. Each transmit channel accepts 10-bit parallel characters
in an Input Register and converts them to serial data. Each
receive channel accepts serial data and converts it to 10-bit
parallel characters and presents these characters to an Output
Register. The received serial data can also be reclocked and
retransmitted through the reclocker serial outputs. Figure 1
illustrates typical connections between independent video co-
processors and corresponding CYV15G0204TRB chips.

The CYV15G0204TRB satisfies the SMPTE 259M and
SMPTE 292M compliance as per SMPTE EG34-1999 Patho-
logical Test Requirements.

As a second-generation  HOTLink  device, the
CYV15G0204TRB extends the HOTLink family with enhanced
levels of integration and faster data rates, while maintaining
serial-link compatibility (data and BIST) with other HOTLink
devices. Each transmit (TX) channel of the CYV15G0204TRB
HOTLink Il device accepts scrambled 10-bit transmission
characters. These characters are serialized and output from
dual Positive ECL (PECL) compatible differential trans-
mission-line drivers at a bit-rate of either 10- or 20-times the
input reference clock for that channel.
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Figure 1. HOTLIink Il System Connections
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CYV15G0204TRB

Each receive (RX) channel of the CYV15G0204TRB HOTLink
Il device accepts a serial bit-stream from one of two selectable
PECL-compatible differential line receivers, and using a
completely integrated Clock and Data Recovery PLL, recovers
the timing information necessary for data reconstruction. The
recovered bit-stream is reclocked and retransmitted through
the reclocker serial outputs. Also, the recovered serial data is
deserialized and presented to the destination host system.

Each transmit and receive channel contains an independent
BIST pattern generator and checker, respectively. This BIST

hardware allows at-speed testing of the high-speed serial data
paths in each transmit and receive section, and across the
interconnecting links.

The CYV15G0204TRB is ideal for SMPTE applications where
different data rates and serial interface standards are
necessary for each channel. Some applications include multi-
format routers, switchers, format converters, SDI monitors,
cameras, and camera control units.
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CYV15G0204TRB

Serializer Path Block Diagram ‘
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CYV15G0204TRB

Reclocking Deserializer Path Block Diagram - — > =Internal Signal
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CYV15G0204TRB

Device Configuration and Control Block Diagram
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CYV15G0204TRB

Pin Configuration (Top View) 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
A
IN ROUT IN ROUT Vee IN ROUT | GND IN ROUT | GND | TOUT | GND | GND | TOUT Vee | Vee TOUT Vee TOUT
Cc1- | Cc1- | c2- | c2- D1- | Di1- D2- | D2- Al- A2— Bl1- B2-
B
IN ROUT IN ROUT Vee IN ROUT | GND IN ROUT | NC | TOUT | GND NC | TOuT Vee NC | TOUT NC | TouT
Cl+ | C1+ | c2+ | c2+ D1+ | D1+ D2+ | D2+ Al+ A2+ B1+ B2+
C | — I
TDI | TMS [INSELC| V(. | Ve | ULCD | ULCC | GND | DATA | DATA | DATA | DATA | GND | NC | SPD | v | LDTD | TRST | GND | TDO
[6] [4] [2] [0] SELD EN
D _
TCLK |RESET |INSELD Vee | Vee | Vee SSISL% GND D[AS']FA Dgl]’A D[Al']rA GND | GND | GND | NC Vee NC Vee SIEC&N TMEN3
E
Vee | Vee | Vee | Vee Vee | Vec | Vec | Vee
E
RX RX | v Vv, NC | NC TX NC
ocle | ocrg | € | T¢C CLKOB
G _
GND | WREN | GND | GND SSISLDB NC SSISL?-\ NC
H
GND | GND | GND | GND GND | GND | GND | GND
J
GND | GND | GND | GND NC NC NC NC
K
RX TRG | GND | GND NC NC NC NC
DC[4] | CLKC-
L _
RX | TRG | LFIC | GND NC | NC | NC TX
DC[5] |CLKC+ DB[6]
M
RX RX | Vee | RE REF | REF | TX X
DC[6] | DC[7] PDOC CLKB+ | CLKB- | ERRB | CLKB
N
GND | GND | GND | GND GND | GND | GND | GND
P
RX RX RX RX X X X X
DC[3] | DC[2] | DC[1] | DC[O] DB[5] | DB[4] | DB[3] | DB[2]
R
BIST | RE RX RX X X X X
STC |CLKOC | CLKC+ | CLKC— DB[1] | DB[O] | DB[9] | DB[7]
T
Vee | Vee | Vec | Vee Vee | Vee | Vec | Vee
U
V, V, V, V, V, RX RX GND > ADDR | TRG X GND X > V, NC X NC NC
cc | rec | Yee | fee | YeC | pow | bpp3) DAl | [0] |cLkp-| DA[y pAl4] | paggy | CC DB[g]
Vv
V. vV V. RX V. RX RX GND | BIST | ADDR | TRG > GND > X V, NC NC NC NC
cc | Yee | v ppg | “CC | ooyl | pop STD | [2 |cLkp+|cLKoa pA@] | DAy | €
W _
LFID | RX RX RX ADDR | ADDR X X X REF
Vee | Vee Vee GND NC GND Vee | NC NC | NC
CLKD- DD[6] | DDI[O] 3] [1 ERRA DA[2] | DA[6] CLKA+
Y
VCC VCC RX RX VCC RX RX GND RE NC > NC GND X > VCC RE REF NC NC
DD[9] | CLKD+ DD[7] | DD[2] CLKOD CLKA DA[0] | DA[5] PDOD | CLKA—
Note:

1. NC = Do not connect.
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Pin Definitions

CYV15G0204TRB

CYV15G0204TRB HOTLIink Il Dual Serializer and Dual Reclocking Deserializer

Name

‘ I/0 Characteristics [Signal Description

Transmit Path Data and Status Signals

REFCLKx nl3],
asynchronous to
transmit channel
enable / disable,
asynchronousto loss
or return of
REFCLKx+

TXDA[7:0] LVTTL Input, Transmit Data Inputs . TXDx[9:0] data inputs are captured on the rising edge of the
TXDBJ7:0] synchronous, transmit interface clock. The transmit interface clock is selected by the TXCKSELx
sampled by the latch via the device configuration interface.
associated
TXCLKx nor
REFCLKx %]
TXERRA LVTTL Output, Transmit Path Error . TXERRX is asserted HIGH to indicate detection of a transmit
TXERRB synchronous to Phase-Align Buffer underflow or overflow. If an underflow or overflow condition is

detected, TXERRX, for the channel in error, is asserted HIGH and remains asserted
until the transmit Phase-Align Buffer is re-centered with the PABRSTX latch via the
device configuration interface. When TXBISTx = 0, the BIST progress is presented
on the associated TXERRx output. The TXERRXx signal pulses HIGH for one
transmit-character clock period to indicate a pass through the BIST sequence once
every 511 character times.

TXERRX is also asserted HIGH, when any of the following conditions is true:

* The TXPLL for the associated channel is powered down. This occurs when OE2x
and OE1x for a given channel are both disabled by setting OE2x =0 and OE1x =0.

* The absence of the REFCLKx+ signal.

Transmit Path Clock Signals

REFCLKA+
REFCLKB+

Differential LVPECL
or single-ended
LVTTL input clock

Reference Clock . REFCLKXx+ clock inputs are used as the timing references for the
transmit PLL. These input clocks may also be selected to clock the transmit parallel
interface. When driven by a single-ended LVCMOS or LVTTL clock source, connect
the clock source to either the true or complement REFCLKx input, and leave the
alternate REFCLKX input open (floating). When driven by an LVPECL clock source,
the clock must be a differential clock, using both inputs.

TXCLKA
TXCLKB

LVTTL Clock Input,
internal pull-down

Transmit Path Input Clock . When configuration latch TXCKSELx = 0, the
associated TXCLKx input is selected as the character-rate input clock for the
TXDx[9:0] input. In this mode, the TXCLKx input must be frequency-coherent to its
associated TXCLKOx output clock, but may be offset in phase by any amount. Once
initialized, TXCLKX is allowed to drift in phase as much as +180 degrees. If the input
phase of TXCLKx drifts beyond the handling capacity of the Phase Align Buffer,
TXERRX is asserted to indicate the loss of data, and remains asserted until the
Phase Align Buffer is initialized. The phase of the TXCLKX input clock relative to its
associated REFCLKx# is initialized when the configuration latch PABRSTX is written
as 0. When the associated TXERRX is deasserted, the Phase Align Buffer is
initialized and input characters are correctly captured.

TXCLKOA
TXCLKOB

LVTTL Output

Transmit Clock Output . TXCLKOXx output clock is synthesized by each channel’s
transmit PLL and operates synchronous to the internal transmit character clock.
TXCLKOX operates at either the same frequency as REFCLKx+ (TXRATEx = 0), or
at twice the frequency of REFCLKx+ (TXRATEx = 1). The transmit clock outputs
have no fixed phase relationship to REFCLKxx+.

Notes:

2. When REFCLKXxx is configured for half-rate operation, these inputs are sampled relative to both the rising and falling edges of the associated REFCLKxx.
3. When REFCLKXxx is configured for half-rate operation, these outputs are presented relative to both the rising and falling edges of the associated REFCLKxx.
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CYV15G0204TRB

Pin Definitions (continued)

CYV15G0204TRB HOTLIink Il Dual Serializer and Dual Reclocking Deserializer

Name ‘ I/O Characteristics [Signal Description

Receive Path Data and Status Signals
RXDCI9:0] LVTTL OQutput,
RXDD[9:0] synchronous to the

RXCLK= output

Parallel Data Output . RXDx[9:0] parallel data outputs change relative to the receive
interface clock. If RXCLKx#+ is a full-rate clock, the RXCLKx+ clock outputs are
complementary clocks operating at the character rate. The RXDx[9:0] outputs for the
associated receive channels follow rising edge of RXCLKx+ or falling edge of
RXCLKx~-. If RXCLKx# is a half-rate clock, the RXCLKx+ clock outputs are comple-
mentary clocks operating at half the character rate. The RXDx[9:0] outputs for the
associated receive channels follow both the falling and rising edges of the associated
RXCLKx#+ clock outputs.

When BIST is enabled on the receive channel, the BIST status is presented on the
RXDx[1:0] and BISTSTx outputs. See Table 6 for each status reported by the BIST
state machine. Also, while BIST is enabled, the RXDx[9:2] outputs should be
ignored.

BISTSTC LVTTL Output,
BISTSTD synchronous to the
RXCLKXx + output

BIST Status Output. When RXBISTx[1:0] = 10, BISTSTx (along with RXDx[1:0])
displays the status of the BIST reception. See Table 6 for the BIST status reported
for each combination of BISTSTx and RXDx[1:0].

When RXBISTx[1:0] z10, BISTSTx should be ignored.

REPDOC Asynchronous to
REPDOD reclocker output
channel

enable / disable

Reclocker Powered Down Status Output. REPDOX is asserted HIGH, when the
associated channel’s reclocker output logic is powered down. This occurs when
ROE2x and ROE1x are both disabled by setting ROE2x = 0 and ROE1x = 0.

Receive Path Clock Signals

TRGCLKC+ Differential LVPECL
TRGCLKD+ or single-ended
LVTTL input clock

CDR PLL Training Clock . TRGCLKXxz clock inputs are used as the reference source
for the frequency detector (Range Controller) of the associated receive PLL to
reduce PLL acquisition time.

In the presence of valid serial data, the recovered clock output of the receive CDR
PLL (RXCLKx%) has no frequency or phase relationship with TRGCLKxz.

When driven by a single-ended LVCMOS or LVTTL clock source, connect the clock
source to either the true or complement TRGCLKXx input, and leave the alternate
TRGCLKX input open (floating). When driven by an LVPECL clock source, the clock
must be a differential clock, using both inputs.

RXCLKC+ LVTTL Output Clock
RXCLKD+

Receive Clock Output . RXCLKxz is the receive interface clock used to control
timing of the RXDx[9:0] parallel outputs. These true and complement clocks are used
to control timing of data output transfers. These clocks are output continuously at
either the half-character rate (1/20th the serial bit-rate) or character rate (1/10th the
serial bit-rate) of the data being received, as selected by RXRATEX.

RECLKOC LVTTL Output
RECLKOD

Reclocker Clock Output . RECLKOXx output clock is synthesized by the associated
reclocker output PLL and operates synchronous to the internal recovered character
clock. RECLKOXx operates at either the same frequency as RXCLKx+ (RXRATEx =
0), or at twice the frequency of RXCLKx* (RXRATEx = 1).The reclocker clock outputs
have no fixed phase relationship to RXCLKxx.

Device Control Signals

RESET LVTTL Input,
asynchronous,
internal pull-up

Asynchronous Device Reset . RESET initializes all state machines, counters, and
configuration latches in the device to a known state. RESET must be asserted LOW
for a minimum pulse width. When the reset is removed, all state machines, counters
and configuration latches are at an initial state. See Table 4 for the initialize values
of the device configuration latches.
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