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Features

- Transparent, Extended Ribbon Cable
Replacement

- Implemented in a Low Cost
Aluminum M-Quad 80 Package

- High-Speed Serial Rate
150-1500 M Baud

- Standard TTL Interface
16, 17, 20, or 21 Bits Wide

- Reliable Monalithic Silicon
Bipolar Implementation

- On-chip Phase-L ocked L oops
- Transmit Clock Generation
- Receive Clock Extraction

Applications

- Backplane/Bus Extender

- Video, Image Acquisition

- Point to Point Data Links

- Implement SCI-FI Standard

- Implement Serial HIPPI Specification

Description

The HDMP-1022 transmitter and the
HDMP-1024 receiver are used to build a
high-speed data link for point-to-point
communication. The monolithic silicon
bipolar transmitter chip and receiver chip
are each provided in a standard aluminum
M-quad 80 package.

From the user's viewpoint, these products
can be thought of as providing a"virtual
ribbon cable" interface for the transmission
of data. Parallel data (aframe) loaded into
the Tx (transmitter) chip is delivered to the
Rx (receiver) chip over a serial channel,
which can be either a coaxial copper cable
or optical link.

The chip set hides from the user all the
complexity of encoding, multiplexing,
clock extraction, demultiplexing and
decoding. Unlike other links, the phase-
locked-loop clock extraction circuit also
transparently provides for frame
synchronization - the user is not troubled
with the periodic insertion of frame
synchronization words. In addition, the dc
balance of the line code is automatically
maintained by the chip set. Thus, the user
can transmit arbitrary data without
restriction. The Rx chip also includes a
state-machine controller (SMC) that
provides a startup handshake protocol for
the duplex link configuration.

The serial datarate of the T/R link is
selectable in four ranges (see tables on
page 5), and extends from 120 Mbits/s up
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to 1.25 Gbhits/s. The parallel data interface
is16 or 20 bit TTL, pin selectable. A flag
bit is available and can be used as an extra
17th or 21st bit under the user's control.
The flag bit can also be used as an even or
odd frame indicator for dual-frame
transmission. If not used, the link
performs expanded error detection.

The serial link is synchronous, and both
frame synchronization and bit
synchronization are maintained. When
datais not available to send, the link

mai ntains synchronization by transmitting
fill frames. Two (training) fill frames are
reserved for handshaking during link
startup.

User control space is also supported. If
Control Available is asserted at the Tx
chip, the least significant 14 or 18 bits of
the data are sent and the Rx Control
Available line will indicate the dataas a
Control Word.
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It isthe intention of this data sheet to provide the design engineer all of the information regarding the HDM P-1022/1024 chipset
necessary to design this product into their application. To assist you in using this data sheet, the following Table of Contentsis

provided.
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Typical Applications

The HDM P-1022/1024 chipset was
designed for ease of use and flexibility.
This allows the customer to tailor the use
of this product, through the configuration
of the link, based on his specific system
requirements and application needs.
Typical applications range from backplane
and bus extension to digital video
transmission.

Low latency bus extension of a 16 or 20 bit
wide data bus may be achieved using the
standard duplex configuration (see Figure
1d). Infull duplex, the HDMP-1022/1024
chipset handles all of the issues of link
startup, maintenance and simple error
detection.

If the bus width is 32 or 40 bits wide, the
HDMP-1022/1024 chipset is capable of
sending the large data frame as two
separate frame segments with the use of an
external mux and demux, as shown in
Figure 1b. In this mode, called Double
Frame Mode, the FLAG bit is used by the
transmitter and receiver to indicate the
first or second frame segment (Fig.19).
The HDMP-1022/1024 chipset in Double
Frame Mode may also be configured in full
duplex to achieve a 32/40 bit wide bus
extension.

For digital video transmission, simplex
links are more common. The HDMP-
1022/1024 chipset can transmit 16 to 20
bits of parallel data in standard or
broadcast simplex mode (Fig. 1a, 1b).
Additionally, 32 to 40 bit wide data can be
transmitted over a single line (in Double
Frame Mode) or two parallel lines, asin
Figure 1c.

For timing diagrams for the standard
configurations, see the Appendix section
entitled Link Configuration Examples

The HDMP-1022/1024 chipset can support
serial transmission rates from 150 M Bd to
1.5 GBd for each of these configurations.
The chipset requires the user to input the
link data rate by asserting DIV1 and DIVO
accordingly. To determine the

DIV 1/DIVO0 setting necessary for each
application, refer to the section: Setting

—
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Figure 1. Various Configurations using the HDM P-1022/1024

the Operating Data Rate Rangeon the
next page.
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Setting the Operating Data Rate
Range

The HDMP-1022/1024 chipset can operate
from 150 MBaud to 1500 MBaud. It is
divided into four overlapping operating
data ranges with each range selected by
setting DIV 1 and DIVO as shown in the
tables on the following page.

The purpose of the following exampleisto
help in understanding and using these
tables. This specific example uses the
tablein Figure 3 entitled "Typical 20-bit
Mode Data Rates'.

It is desired to transmit a 20 bit parallel
word operating at 55 MHz (55
MWord/sec). Both the Tx and Rx must be
set to arange that covers this word rate.
According to the table titled "Typical
Operating Rates for 20 Bit Mode" on the
next page, a setting of DIV1/DIVO = logic
'0/0" allows a parallel input word rate of
32.9t062.5 MHz . This setting easily
accommodates the required 55 MHz word

rate. The user serial datarate can be
calculated as:

The baud rate includes an additional 4 bits
that G-LINK transmits for link control and
error detection. The serial baud rateis
calculated as:

The 55 MHz example is one in which the
parallel word rate provides only one
possible DIV 1/DIVO setting.

Some applications may have a parallel
word rate that seems to fit two ranges. As
an example, a35 MHz (35 MWord/s)
parallel datarate falls within two ranges
(DIVO/DIV1=0/0and DIVO/DIV1 = 0/1)
in 20 Bit Mode. Per the table, a setting of
DIV1/DIVO = 0/1 gives an upper rate of
53.3 MHz , while a setting of DIV1/DIVO
= 0/0 gives alower rate of 32.9 MHz.
These transition data rates are stated in the
tables as typical values and may vary
between individual parts. Each
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transmitter/receiver has continuous band
coverage across its entire 150 to 1500
MBaud range and has overlap between
ranges. In thisexample, each
transmitter/receiver will permit a35 MHz
parallel datarate, but it is suggested that
DIV O be a jumper that can be set either to
logic '1' (open) or logic '0" (ground). This
allows the design to accommodate both
ranges for maximum flexibility. This
technique is recommended whenever
operating near the maximum and
minimum of two word rate ranges. The
above information also applies to the
HDMP-1022/1024 chipset when operating
in 16 bit mode.

PRE-RELEASE
PRODUCT DISCLAIMER

This product isin development at the Hewlett-Packar,
Optical Communication Division in San Jose,

California. Until Hewlett-Packard releases this produf

for general sales, HP reserves theright to alter

specifications, features, capabilities, functions,

manufacturing release dates, and even general
availability of the product at any time.
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HDM P-1022 (Tx), HDM P-1024 (Rx)

Typical Operating Rates For 16 Bit Mode
Tc=0°C to +85°C, Vcc = 4.5V to 5.5V

Page 5

DIV1 DIVO Parallel Word Rate Serial Data Rate Serial Baud Rate
(Mword/sec) (Mbit/sec) (MBaud)
Range Range Range
0 0 42 75 (max) 672 1200 (max) 840 1500 (max)
0 1 21 51 336 808 420 1010
1 0 11 25 168 404 210 505
1 1 7.5 (min) 13 120 (min) 202 150 (min) 253
Note:

1. All valuesaretypical unless otherwise noted by (min) or (max). (min) indicates the minimum guaranteed value though typical values are lower. (max) indicates the
maximum guaranteed value although typical values are higher.
2. All valuesin thistable are expected for a BER less than 10"-14.

Frame Rate (Mwords/sec)
50 75

5 25 100 125
or0|” sa0 NN : o
o 2o NN .
1ol 210 NG5
DIV1/PIVO _
11 110 - )53 Baudrate = 20 x Frame Rate
100 500 1,000 1,500 2,000 2,500
Serial Data Rate (Mbaud)
Figure2: Typical 16-bit M ode Data Rates Showing Continuous
Range of Operation with Band Overlap
HDMP-1022 (Tx), HDMP-1024 (Rx)
Typical Operating Rates For 20 Bit Mode
Tc=0° to +85°C, Vcec = 4.5V to 5.5V
DIV1 DIVO Parallel Word Rate Serial Data Rate Serial Baud Rate
(Mword/sec) (Mbit/sec) (M Baud/sec)
Range Range Range
0 0 35 62.5 (max) 700 1250 (max) 840 1500 (max)
0 1 18 42 350 842 420 1010
1 0 9 21 175 421 210 505
1 1 6.3 (min) 10.5 125 (min) 211 150 (min) 253
Note:

1. All valuesaretypical unless otherwise noted by (min) or (max). (min) indicates the minimum guaranteed value though typical values are lower. (max) indicates the
maximum guaranteed value although typical values are higher.
2. All vauesin thistable are expected for aBER less than 10"-14.

Frame Rate (Mwords/sec)
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©
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DIV1/DI\/
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Figure 3: Typical 20-bit M ode Data Rates Showing Continuous
Range of Operation with Band Overlap
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Figure4 HDMP-1022 Transmitter Block Diagram
HDM P-1022 Tx Block Diagram
The HDMP-1022 was designed to accept  PLL / Clock Generator high speed serial clock is accessible

16 or 20 bit wide parallel data (frames) through HCLK.

and transmit it over a high speed serial The Phase Locked Loop and Clock
line, while minimizing the user's necessary Generator are responsible for generating ~ When MDFSEL is set high, the

interface to the high speed circuitry. In all internal clocks needed by the transmitter isin Double Frame Mode.
order to accomplish this task, the HDMP-  transmitter to perform its functions. These Using this option, the user may send a 32
clocks are based on a supplied frame clock or 40 bit wide data frame in two segments
(STRBIN) and control signals (M20SEL,  while supplying the original 32 or 40 bit
MDFSEL, EHCLKSEL, DIV1, DIV0). In frameclock at STRBIN. Doubling of the
single-frame mode operation framerate is performed by the transmitter.
(MDFSEL=0), STRBIN isexpected to be The clock generator section performs the
the incoming frame clock. The PLL/Clock clock multiplication to the necessary serial
Generator locks on to thisincoming rate  clock rate.

and multiplies the clock up to the needed

high speed serial clock. Based on By setting EHCLKSEL high, the user may
M?20SEL, which determines whether the  provide an external TTL serial clock at
incoming data frame is 16 or 20 bitswide, STRBIN. Thisclock isused directly by
the PLL/Clock Generator multiplies the the high speed serial circuitry to output the
frame rate clock by 20 or 24 respectively  serial data. In this case, the serial datarate
(data bits + 4 control bits). DIV1/DIVO will be less than the specified maximum.
are set to inform the transmitter of the

frequency range of the incoming data

frames. Theinternal frame rate clock is

accessible through STRBOUT and the

1022 performs the following functions:

- Parallel Word Input

- High speed clock multiplication
- Frame Encoding

- Parallel to Serial Multiplexing



Control Logic and C-Field Encoder

The Control Logic is responsible for
determining what information is serially
sent to the output. If CAV* islow, it
sends the data at DO..D8 and D9..D17 as
control word information regardless of the
state of DAV*. If CAV* ishigh and
DAV* islow, it sends parallel word data
at the datainputs. If neither CAV* nor
DAV* is set low, then the transmitter
assumes the link is not being used. In this
state, the control logic triggers the Data
Encoder to send Fill Frames to maintain
the link DC balance and allow the receiver
to maintain frequency and phase lock.
The type of fill frames sent (FFO or FF1) is
determined by the FF input. In a duplex
system, FF is normally connected to the
Rx's STAT1 pin.

The C-Field Encoder, based on the inputs
at DAV*, CAV*, FLAGSEL and FLAG,
supplies four encoded bits to the frame
mux. This encoded data contains the
master transition (which the receiver uses
for frequency locking), aswell as
information regarding the data type:
control, data or fill frame. In order for the
FLAG bit to be used as an additional data
bit, FLAGSEL must be set high for both
the Tx and the Rx.

D-Field Encoder

The D-Field Encoder provides the
remaining parallel word datato the frame
mux. Based on control signals from the
Control Logic, the D-Field Encoder either
outputs the parallel information at its data
inputs (D0..D19) or the designated Fill
Frame. RST*, when set low, resets the
internal chip registers.

Frame Mux

The Frame Mux accepts the output from
the C-Field and D-Field Encoders. The
four control bits are attached to the data
bits, either 16 or 20 data bits based on the
MZ20SEL input. This parallel information,
now either 20 or 24 bitswide, is
multiplexed to a serial line based on the
internal high speed serial clock.

SIGN

The sign circuitry determines the
cumulative sign of the outgoing data
frame, containing the data and control bits.
Thisis used by the accumulator/inverter to
maintain DC balance for the transmission
line.

Page 7
Accumulator/Invert

The Accumulator/Invert block is
responsible for maintaining the DC
balance of the serial line. It determines,
based on history and the sign of the
current data frame, whether or not the
current frame should be inverted to bring
the line closer to the desired 50% duty
cycle. INV is set high when the data
frameisinverted.

Output Select

In normal operation, the serial data stream
isplaced at DOUT. By asserting
LOOPEN, the user may also direct the
serial data stream to LOUT, which may be
used for loopback testing. When LOOPEN
is not asserted, LOUT is disabled to reduce
power consumption.
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Figure5: HDMP-1024 Receiver Block Diagram

HDM P-1024 Rx Block Diagram

The HDMP-1024 receiver was designed

to convert a serial data signal sent from the
HDMP-1022 into either 16,17, 20 or 21
bit wide parallel data. In doing this, it
performs the functions of

- Clock Recovery

- Data Recovery

- Demultiplexing

- Frame Decoding

- Frame Synchronization
- Frame Error Detection
- Link state control

Input Select

The input select block determines which
input lineisused. In normal operation
(LOOPEN=0), DIN is accepted as the
input signal. For improved distance and

BER using coax cable, an input equalizer
may be used by asserting EQEN. By
setting LOOPEN high, the receiver accepts
LIN astheinput signal. Thisfeature
allows for loop back testing exclusive of
the transmission medium.

Phase/Frequency Detect

This block compares either the phase or
the frequency of the incoming signal to the
internal serial clock, generated from the
Clock Select block. The frequency detect
disable pin (FDIS) is set high to disable
the frequency detector and enable the
phase detector. SeeHDMP-1024 (Rx)
Phase Locked Loopfor more details. The
output of this block, PH1, is used by the
filter to determine the control signal for
the VCO.

Filter

Thisisaloop filter that accepts the PH1
output from the Phase/Freq Detector and
convertsit into a control signal for the
VCO. Thiscontrol signal tellsthe VCO
whether to increase or decrease its
frequency. The Filter uses the PH1 input
to determine a proportional signal and an
integral signal. The proportional signal
determines whether the VCO should
increase or decrease its frequency. The
integral signal filters out the high
frequency PH1 signal and stores a
historical PH1 output level. Thetwo
signals combined determine the magnitude
of frequency change of the VCO.



VCO

Thisisthe Voltage Controlled Oscillator
that is controlled by the output of the
Filter. It outputs a high speed digital
signal to the Clock Select.

Clock Select

The Clock Select accepts the high speed
digital signal from the VCO and outputs
an internal high speed serial clock. The
V CO freguency is divided, based on the
DIV1/DIVO inputs, to the input signal's
frequency range. The Clock Select output
isan internal serial clock. Itis phase and
frequency locked to the incoming signal.
Thisinternal serial clock is used by the
Input Sampler to sample the data. It is
also used by the Clock Generator to
generate the recovered frame rate clock.

By setting TCLKSEL high, the user may
input an external serial clock at TCLK.
The Clock Select accepts this signal and
directly outputsit as the internal serial
clock.

Clock Generator

The Clock Generator accepts the serial
clock generated from the Clock Select and
generates the frame rate clock, based on
the setting of M20SEL. If M20SEL is
asserted, the incoming encoded data frame
is expected to be 24 bits wide (20 data bits
and 4 control bits).In this case, the

master transition in the control section of

encoded data stream is expected every 24
bits, and used to ensure proper frame
synchronization of the output frame clock,
STRBOUT.

Input Sampler

The serial input signal is converted into a
serial bit stream, using the extracted
internal serial clock from the Clock Select.
This output is sent to the frame demux.

Frame Demux

The Frame Demux demultiplexes the
serial bit stream from the Input Sampler
into a 20 or 24 bit wide parallel dataword,
based on the setting of M20SEL. The
most significant 4 bits are sent to the C-
Field Decoder, while the remaining 16 or
20 bits are sent to the D-Field Decoder.

C-Field Decoder

The C-Field Decoder accepts the control
information from the Frame Demux and
determines what kind of frameis being
received and whether or not it has to be
inverted. The control bits are sent to the
State Machine for error checking. The
decoded information is sent to the D-Field
Decoder. CAV* isset low if the incoming
frameis control data. When CAV* islow,
the state of DAV* is“don’t care”. DAV*
is set low if the information is data. If
neither DAV* nor CAV* is set low, then
the incoming frame is expected to be afill
frame. If FLAGSEL is asserted, the FLAG
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bit is restored to its original form. If
FLAGSEL isnot asserted,FLAG is used
to differentiate between the even and odd
frames in Double Frame Mode. For more
information about this, refer toDouble
Frame Mode

D-Field Decoder

The D-Field Decoder accepts the data field
of the incoming data frame from the
Frame Demux. Based on information
from the C-Field Decoder, which
determines what type of datais being
received, the D-Field Decoder restores the
parallel data back to its original form.

State M achine

The State Machine is used in full duplex
mode to perform the functions of link
startup, link maintenance and error
checking. By setting the SMRSTO* and
SMRST1* low, the user can reset the state
machine and initiate link startup.
SMRST1* isusually connected to the
transmitters LOCKED output. STAT1
and STATO denote the current state of link
during startup. ACTIVE isan input
normally driven by the STAT1 output.
ThisACTIVE input is retimed by
STRBOUT and presented to the user as
LINKRDY*. LINKRDY* isan active low
output that indicates when the link is ready
to transmit data. Refer toThe State
Machine Handshake Protocolsection on
page 28 for more details.



HDMP-1022 (Tx) Timing

Figure 6 shows the Tx timing diagram.
Under normal operations, the Tx PLL

STRBIN should be 1/2 of the incoming

Page 10

STRBOUT appears after this reference

parallel datarate. The datamust bevalid  with adelay of DTy The rate of

locks an internally generated clock to the  hold time (t).
incoming STRBIN. The incoming data,

D0-D19, ED, FF, DAV*, CAV*, and
FLAG, are latched by this internal clock.
For MDFSEL =0, the input rate of
STRBIN is expected to be the same as the
parallel datarate. For MDFSEL=1,

HDMP-1022 (Tx) Timing Characteristics
Tc=0°C to +85°C, Vcc = 4.5V to 5.5V

before it's sampled for a set-up time @,
and remain valid after it's sasmpled for a

Set-up and hold times are referenced to
STRBIN. Thisreferenceis the positive
edge of STRBIN for MDFSEL=0, and is
1/2 the frame period from the positive or
negative edge of STRBIN for MDFSEL=1.

STRBOUT is always the same as the word
rate of the incoming data, independent of
MDFSEL.

The start of aframe, DO, in the high speed
serial output occurs after a delay of ¢ after
the rising edge of the STRBIN. The
typical value of t is approximately 26 bits.

Symbol | Parameter Units | Min. | Typ. | Max.
ts Setup Time, for Dy-D1g Relative to Rising Edge of STRBIN{ nsec 15
ED, FF, DAV*, CAV* and FLAG
th Hold Time, for Dy-D1g Relative to Rising Edge of STRBIN,| nsec 15
ED, FF, DAV*, CAV* and FLAG
DTgp, | STRBOUT - STRBIN Delay at 64MHz in 20-bit mode nsec 15 4

STRBIN

FOFSEL = 0 1/2 Frane Period —b
STRBIN
MOFSEL = 1

000-D19 |
£0.FF ‘
DAV, CAV+

FLAG |

STRBOUT .

tstrb

or - XKXXK XK XX R XXKXXKXXKXXKXLK

XXX

D-FIELD

o ke
14

Fiaure 6: HDMP-1022 (Tx) Timina Diaaram
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HDM P-1024 (Rx) Timing

data frame's boundary, while the rising
edgeisin the center of the data frame.

Figure 7 is the Rx timing diagram when
the internal PLL islocked to theincoming The synchronous outputs, DO-D19,

serial data. The size of the input data

frame can be either 20 or 24 bits,

depending on the setting of M20SEL .

Independent of the frame size,
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serial data frame to the update of the
synchronous outputs.

The state machine outputs, STATO, and

LINKRDY*, DAV*, CAV*, FF, ERROR, STAT1, appears with the falling edge of
and FLAG, are updated for every data
frame, with adelay of ; after the falling
edge of STRBOUT. Thereisalatency

STRBOUT after adelay of §,. These
outputs are updated once every 128 frames.

STBROUT'sfalling edge is aligned to the  delay of two frames from the input of the

HDMP-1024 (Rx) Timing Char acteristics

Tc=09C to +85°C

Symbol Parameter Units | Min. | Typ. | Max.
t-valid Synchronous OutputSetup Timeat 75 MHz in 16-bit mode | nsec 3.0

beforel

t-valid State M achine OutputSetup Timeat 75 MHz in 16-bit mode| nsec 3.0

before2

DIN

STRBOUT

DO0-D13

CLK

t-valid beforel

D-FIELD <— C-FIELD —

LUUUIUIUirrnnnu vyt

LINKRDY*
DAV, CAV*

FF.ERROR
FLAG

t-valid before2

STAT1
STATO

Figure 7. HDMP-1024 (Rx) Timing Diagram




HDM P-1022 (Tx), HDM P-1024 (Rx)

DC Electrical Specifications
Tc=0°C to +85°C, Vcc= 4.5V to 5.5V

Symbol Parameter Unit Min. Typ. M ax.
VIHTTL TTL Input High Voltage Level, Guaranteed high signal for all \% 2.0 Vce
inputs.
ViLTTL TTL Input Low Voltage Level, Guaranteed low signal for all \% 0 0.8
inputs.
VoH,TTL TTL Output High Voltage Level |OH = -400mA Vv 2.4 Ve
VoL T7L TTL Output Low Voltage Level]OL = 1mA \% 0 0.6
IHTTL Input High Current (Magnitude),VIN=Vcc mA .004 40
L, TTL Input Low Current (Magnitude),VIN= 0 volts mA 295 600
V|pH50 H50 Input Peak-To-Peak Voltage mV 200
VoppLL BLL Output Peak-To-Peak Voltage, Terminated with 50V, ac mvV 500
coupled.
lce,Tx Transmitter Vcc Supply Current, With HCLKON off. Typical at | mA 385 455
5v, 25°C. Maximum at 5v, 85°C.
Pattern: 10 pins toggling, 5 pins high, 5 pins low.
lcerx ReceiverVcc Supply Current, mA 500 595
Typical at 5v, 25°C. Maximum at 5v, 85°C. 10pF loading.
Pattern: 10 pins toggling, 5 pins high, 5 pins low.
HDMP-1022 (Tx), HDM P-1024 (Rx)
AC Electrical Specifications
Tc=25°C
Symbol Parameter Units Min. Typ. M ax.
L TTLIn Input TTL Rise Time, 0.8 to 2.0 volts nsec 2
tTTLIn Input TTL Fall Time, 2.0 to 0.8 volts nsec 2
t TTLout Output TTL Rise Time, 0.8 to 2.0 volts, 10pF load nsec 1.1 2.4
t TTLout Output TTL Fall Time, 2.0 to 0.8 volts, 10pF load nsec 15 2.4
tr BLL BLL Rise Time, Terminated with 50\, ac coupled! psec 200
t BLL BLL Fall Time, Terminated with 50W, ac coupled.* psec 170
VSWR Hso | H50 Input VSWR 2:1
VSWR,pLL | BLL Output VSWR 1

Note:

1. Riseand fall timesare measured from 20% to 80% of the voltage range.

HDM P-1022 (Tx), HDM P-1024 (Rx)
Typical Lock-Up Time

Tc=25C
DIV1 DIVO HDM P-1022, msec HDM P-1024, msec LINKHA, msec
0 0 2.0 2.2 25
0 1 3.0 3.2 3.5
1 0 4.5 4.7 5.0
1 1 8.0 11.0 12.0

Note:

1. Measured in Local Loop-Back mode with the state machine engaged and 0 cable length.
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HDM P-1022 (Tx), HDM P-1024 (Rx)

Absolute Maximum Ratings
Ta=25°C, except as specified. Operation in excess of any one of these conditions
may result in permanent damage to this device.

Symbol | Parameter Units Min. M ax.
Vce Supply Voltage V -0.5 7.0
VinTTe | TTL Input Voltage V -0.7 Vce+ 0.5
VingLL | H50 Input Voltage mV 200
l0,TTL TTL Output Source Current mA +13
Tstg Storage Temperature oC -40 +130
T Junction Temperature oC -40 +130
Tmax Maximum Assembly Temperature (for oC +260
10 seconds maximum)

HDMP-1022 (Tx)
Thermal CharacteristicsTa =25°C

Symbol Parameter Units Typ.
Q™ Thermal Resistance Die to Case OC/watt 12
Pp Power Dissipation,Vcc= 5volts Watt 2.2

HDMP-1024 (Rx)
Thermal CharacteristicsTa =25°C

Symbol Parameter Units Typ.
Q™ Thermal Resistance Die to Case OC/watt 12
Pp Power Dissipation,Vcc = 5volts Watt 3.0

1/O Type Definitions

1/O Type Definition

I-TTL Input TTL. Floats high when |eft open.

O-TTL Output TTL.

O-BLL | 50 Wmatched output driver. Will drive AC coupled 50V Ioads. All
unused outputs shouldoe AC coupled to a 50W resistor to ground.

[-H50 Input with internal 50W termination's. Input is diode level shifted so
that it can swing around power. Can be driven with single-end
configuration. Commonly used with input single-end AC coupling from
an O-BLL driver or another 50W source, or differential direct coupling
from an O-BLL driver.

C Filter capacitor node.

S Power supply or ground.
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Figure 8. HDM P-1022 (Tx) package layout, top view.
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Figure 9. HDM P-1024 (Rx) package layout, top view.



Tx 1/O Definition

Name Pin Type Signal

CAPOA 2 C L oop Filter Capacitor: CAPOA should be shorted to CAPOB

CAPOB 1 CAP1A should be shorted to CAP1B. A loop filter capacitor

CAP1A 3 of 0.1 nF must be connected across the CAPO and CAP1

CAP1B 4 inputs to increase the loop time constant.

CAV* 69 [I-TTL Control Word Available Input: This active-low input tells
the chip that the user is requesting a control word to be
transmitted. This pin should only be asserted after the user
has determined the RFD lineis active for a given frame cycle.
When this pin is asserted, the information on the Data inputs
is sent as a control frame. I1f CAV* and DAV* are asserted
simultaneously, CAV* takes precedence.

DO 59 [I-TTL Data Inputs: 20 Bit datais encoded and transmitted when

D1 58 MZ20SEL is active; otherwise the 16 least significant bits are

D2 57 encoded and transmitted. The encoded bits are transmitted

D3 56 LSB first. (e.g.: DOissent first, through to either D15 or

D4 55 D19, followed by the 4 coding bits CO-C3.)

D5 54

D6 53

D7 51

D8 50

D9 49

D10 48

D11 47

D12 46

D13 45

D14 40

D15 39

D16 38

D17 37

D18 36

D19 35

DAV* 70 [I-TTL Data Available Input: This active-low input tells the chip
that the user has valid data to be transmitted. This pin should
be asserted only after the user has determined that the RFD
lineis active for agiven frame cycle. When thispinis
asserted, the information on the Data and Flag inputsis
encoded and sent as a data frame.

DIVO 19 [I-TTL VCO Divider Select: These two pins program the VCO

DIV1 20 divider chain to operate at full speed, half speed, quarter speed
or one-eighth speed.

DOUT 17 O-BLL | Normal Serial Data Output: Output used when LOOPEN is

DOUT* 18 not active. This output is a specialbuffer line logicdriver,
which is a 50/ back-terminated ECL compatible output.

ED 67 [I-TTL Enable Data: This signal comes from the Rx chip state

machine and is used to control the RFD output of the Tx chip.
The state machine only allows data to be enabled when both

sides of the link have established stable lock.
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EHCLKSEL

78

[I-TTL

EHCLK Enable: When active, this input causes the STRBIN
inputs to be used for the transmit serial clock, rather than the
internal VCO clock. Thisisuseful for generating extremely
low jitter test signals, or for operating the link at speeds that
are not within the VCO range. When the STRBIN is active, it
is necessary for the data source to take its clock from the link
rather than the usual operation where the Link phase-locks
onto the data source clock.
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Tx 1/O Definition (cont.)

Name

Pin

Type

Signal

FF

68

[I-TTL

Fill Frame Select: When neither CAV* or DAV* is asserted,
or when ED isfalse, fill frames are automatically transmitted
to allow the Rx chip to maintain lock. The type of fill frame
sent is determined by the state of thispin. FFQO's are sent if
low, and either FFla or FF1bis sent if FF ishigh. The choice
of FFla and FF1b is determined by the state of the cumulative
line DC balance.

FLAG

60

[I-TTL

Extra Flag Bit: When FLAGSEL is active, thisinput is sent
as an extra data bit in addition to the normal Datainputs.
When FLAGSEL is not asserted, thisinput isignored and the
transmitted Flag bit isinternally alternated to allow the Rx
chip to perform enhanced frame error detection.

FLAGSEL

71

[I-TTL

Flag Bit M ode Select: When thisinput is high the extra
FLAG bit input is sent as an extra transparent data bit.
Otherwise, the FLAG input is ignored and the transmitted flag
bit isinternally alternated by the transmitter. The Rx chip can
provide enhanced frame error detection by checking for strict
alternation of the flag bit during dataframes. The FLAGSEL
input on the Rx chip should be set to the same value as the Tx
FLAGSEL input.

HCLK
HCLK*

11
12

O-BLL

High Speed Clock Monitor: Used to monitor actual clock
signal used to transmit the serial data. This signal will either
be the divided VVCO output, or the divided EHCLK external
clock input, depending on the value of the EHCLKSEL input.

HCLKON

10

[I-TTL

HCLK Power-down Control: When this pin is de-asserted,
the HCLK, HCLK* outputs are powered down to reduce powe
dissipation.

INV

25

O-TTL

Invert Signal: A high value of INV implies that the current
frame is being sent inverted to maintain long-term DC
balance. With a buffer, or pulled down with a 1K resistor to
GND and ac coupled, this signal is useful as an aid to
analyzing the serial output stream with an oscilloscope.

LOCKED

75

O-TTL

Loop In-lock Indication This signal indicates the lock status
of the Tx PLL. A high valueindicateslock. Thissignal is
normally connected to the SMTRST1 reset input of the Rx
state machine to force the link into the start-up state until the
Tx PLL haslocked. Thissignal may give multiple false-lock
indications during the acquisition process, so should be
debounced if it is used for any other purpose than to drive the
Rx chip.

LOOPEN

16

[I-TTL

L oop back Control: Input which controls whether the
DOUT, DOUT* or the LOUT, LOUT* outputs are currently
enabled. If active, LOUT, LOUT* are enabled. The unused
output is powered down to reduce dissipation.

LOUT
LOUT*

14
15

O-BLL

L oop back Serial Data Output: Output used when LOOPEN
isactive. Typically this output will be used to drive the LIN,
LIN* inputs of the Rx chip.

M20SEL

73

[I-TTL

16 or 20 Bit Word Select: When this signal is high, the link
operates in 20 Bit data transmission mode. Otherwise, the

link operatesin 16 Bit mode.
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Tx 1/O Definition (cont.)

11°]

Name Pin Type Signal

MDFSEL 74 [I-TTL Select Double Frame M ode: When this signal is high, the
PLL expects a 1/2 speed frame rate clock at STRBIN. The
chip then internally multiplies this clock and produces a full-
rate parallel clock at STRBOUT. Note that the phase
relationship of STRBIN to STRBOUT and the sampling point
change with asserting MDFSEL, as shown in the Tx timing
diagram. Thisfeature is provided so that either a 40 bit or 32
bit word can be easily transmitted as two 20, or two 16 bit
words. When MDFSEL islow, the PLL expects afull-rate
parallel clock at STRBIN.

RFD 65 O-TTL Ready For Data: Output to tell the user the Link is ready to
transmit data. Thispinisaretimed version of the ED input,
which is driven by the Rx chip state machine controller.

RST* 34 [I-TTL Chip Reset: Thisactive-low pininitializes the internal chip
registers. It should be asserted during power up for a
minimum of 5 parallel-rate clock cycles to ensure a complete
reset.

STRBIN 8 [I-TTL Data Clock Input: When EHCLKSEL islow, thisinput is
phase locked and multiplied to generate the high speed serial
clock. The chip expects a clock frequency which is equal to th
input frame rate if MDFSEL (double frame mode) is low, and
1/2 the frame rate if MDFSEL is high. When EHCLKSEL is
high, the PLL is bypassed, and STRBIN directly becomes the
high speed serial clock. Refer to the Tx Timing diagram for
the phase relationship between STRBIN, data and STRBOUT.

STRBOUT 76 O-TTL Frame-rate Data Clock Output: This output is always a
frame rate clock derived from STRBIN. With abuffer or
pulled down with a 1K resistor tdGND and ac- coupled, this
output isideal for triggering an oscilloscope for examining the
serial output eye pattern DOUT or LOUT

TEMP 31 T Temper ature Sense Diode: Used during wafer and package

TEMP* 32 test only. It should be left open.

Vce 7 S Logic Power Supply: Normally 5.0 volts. This power supply

13 isused for the internal transmitter logic. It should be isolated
23 from the noisy TTL supply aswell as possible.
24
43
44
52
63
64
66
72
79
VCCTTL1 27 S TTL Power Supply: Normally 5.0 volts. Used for all TTL
33 transmitter input buffer cells.

VCCTTL2 77 S TTL Power Supply: Normally 5.0 volts. Used for all TTL
transmitter input buffer cells.

GNDTTL1 26 S TTL Ground: Normally 0 volts. Tieto ground.

GNDTTL2 80 S TTL Ground: Normally 0 volts Tieto ground.
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GND

21
22
29
30
41
42
61
62

Ground: Normally 0 volts. Tieto ground.
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Rx /0O Definition

Name Pin Type Signal

ACTIVE 25 [I-TTL Chip Enable: Thisinput is normally driven by the Rx state
machine output. The ACTIVE signal isinternally retimed by
STRBOUT and presented to the user asthe LINKRDY signal.
Thisis how the Rx state machine signals the user that the
start-up sequence is complete.

CAPOA 2 C L oop Filter Capacitor: CAPOA should be shorted to CAPOB

CAPOB 1 CAP1A should be shorted to CAP1B. A loop filter capacitor

CAP1A 3 of 0.1 nf must be connected across the CAPO and CAP1 inputd

CAP1B 4 to increase the loop time constant.

CAV* 38 O-TTL Control Frame Available Output: This active-low output
indicates that the Rx chip data outputs are receiveing Control
Frames. False CAV indications may be generated during link
startup.

DO 71 O-TTL Data Outputs: 20 Bit datais received and decoded when

D1 70 M20SEL is active; otherwise 16 bit datais decoded and the

D2 69 D16-D19 bits are undefined.

D3 68

D4 67

D5 66

D6 65

D7 60

D8 59

D9 58

D10 57

D11 56

D12 55

D13 54

D14 51

D15 50

D16 49

D17 48

D18 47

D19 46

DAV* 37 O-TTL Data Available Output: This active-low output indicates that
the Rx chip data outputs, D0..D19, have received data frames.
Data should be latched on the rising edge of STRBOUT. Notg
that during link startup, false data indications may be given.
The DAV* and LINKRDY outputs can be used together to
avoid confusion during link startup.

DIN 15 [-H50 Normal Serial Data Input: Thisisthe input used when

DIN* 14 LOOPEN is not active. When LOOPEN is high, the loop back
datainputs LIN, LIN* are used instead. An optional cable
equalizer may be enabled for the DIN, DIN* inputs by
asserting EQEN

DIVO 6 [I-TTL VCO divider select: These two pins program the VCO

DIV1 7 divider chain to operate at full speed, half speed, quarter speed
or one-eighth speed.

EQEN 19 [I-TTL Enable Input for Cable Equalization: When asserted, this
signal activates the cable equalization amplifier on the DIN,
DIN* serial data inputs.
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Rx /0 Definition (cont'd)

Name Pin Type Signal

ERROR 40 O-TTL Received Data Error: Asserted when aframeis received that
does not correspond to either avalid Data, Control, or Fill
frame encoding. When FLAGSEL is not active, the Rx chip
also tests for strict alternation of flag bits during data frames.
A flag bit alternation error will also cause an ERROR
indication.

FDIS 20 [I-TTL Frequency Detector Disable Input: When active, thisinput
disables the Rx PLL Frequency detector and enables a phase
detector. The Frequency detector is used during the start-up
sequence to acquire wide-band lock on Fill Frames, but must
be disabled prior to sending data patterns. Thisinput is
normally controlled by the Rx state machine.

FF 39 O-TTL Fill Frame Status: During agiven STRBOUT clock cycle, if
neither DAV, CAV, or ERROR are active, then the currently
received frame is a Fill frame. The type of fill frame received
isindicated by the FF pin. If FFislow, then FFO has been
received. If FFishigh, then either FF1a or FF1b has been
received.

FLAG 45 O-TTL Flag Bit: If both Tx and Rx have FLAGSEL asserted, this
output indicates the value of the transmitted flag bit, then this
received bit can be treated just like an extra data bit. 1f both
Tx and Rx have FLAGSEL set to low, FLAG is used to
differentiate the even frame from the odd frame in the line
code.

FLAGSEL 34 [I-TTL Flag bit mode select: When thisinput is high, the extra
FLAG bit output is effectively an extra transparent data bit.
Otherwise, the FLAG bit is checked for alternation during data
frames. Any break in strict alternation results in an ERROR
indication to the user.

LIN 18 [-H50 L oop back Serial Data Input: Use thisinput when LOOPEN
LIN* 17 isactive. Unlikethe DIN, DIN* inputs, this input does not
have a cable equalizer. In normal usage, thisinput will be
connected to the Tx chip LOUT, LOUT* outputs. This allows
the user to check the near-end functionality of the Tx and Rx
pair independent of the transmission medium.

LOOPEN 16 [I-TTL L oop back Control: When asserted, this signal causes the
loop back datainputs LIN, LIN* to be used instead of the
normal data inputs DIN, DIN*

LINKRDY* 36 O-TTL Link Ready Indicator: This active-low output is a retimed
version of the ACTIVE input. ACTIVE isnormally driven by
the Rx state machine output. LINKRDY * then indicates that
the startup sequence is complete and that the data and control
indications are valid.

M20SEL 30 [I-TTL 16 or 20 bit Word Select: When this signal is high, the link
operates in 20 Bit data reception mode. Otherwise, the link
operates in 16 Bit mode and data outputs D16-D19 are
undefined.

TEMP 77 T Temperature Sense Diode: Used during wafer and package
TEMP* 76 test only. It should be left open.
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Rx /0 Definition (cont'd)

Name Pin Type Signal
SMRSTO* 28 [I-TTL State Machine Reset I nputs: Each of these active-low input
SMRST1* 29 pins reset the Rx state machine to the initial start-up state.

Thisinitiates a complete PLL restart and handshake at both
ends of the duplex link. Normally, SMCRSTO* is connected
to a power-up reset circuit or a host system reset signal. The
SMCRST1* input is normally connected to the Tx LOCKED
output. The LOCKED signal holds the state-machine in the
start-up state until the Tx PLL islocked.

STATO 27 O-TTL State M achine Status Outputs: These outputs indicate the

STAT1 26 current state-machine state. They are used to directly control
the Tx ED, Tx FF, Rx FDIS, and Rx ACTIVE lines.

STRBOUT 35 O-TTL Recovered Frame-rate Data Clock Output: This output is

the PLL recovered framerate clock. D0O-D19, FLAG, DAV
CAV, FF, LINKRDY, and ERROR should all be latched on
the rising edge of STRBOUT.

TCLK 12 [I-TTL External VCO Replacement Test Clock: When TCLKSEL
in enabled, thisinput is used in place of the normal VCO
signal, effectively disabling the PLL and allowing the user to
provide an external retiming clock for testing.

TCLKSEL 10 [I-TTL Enable Test Clock Input: When thisinput is active, the
TCLK, TCLK* inputs are used in place of the normal VCO
signal. Thisfeatureis useful both for synchronous systems
and for chip testing.

Vce 5 S Power Supply. Normally 5.0 volts. This power supply is
23 used for al the core logic other than the output drivers.

24
33
44
63
64
73
78

VCC HS 13 S High Speed Supply: Normally 5.0 volts. Thissupplyis used
to provide clean references for the high speed DIN, DIN*,
LIN, LIN* inputs.

VCCTTL 32 S TTL Power Supply: Normally 5. 0 volts. Used for al TTL
52 receiver output buffer cells.

53
72

GND 21 S Ground: Normally 0 volts. Tieto ground.
22
42
62
79
80

GNDTTL 31 S TTL Ground: Normally O volts. Tieto ground.
41
61
74




M echanical Dimensions and
Surface Mount Assembly

Recom

Both, the HDM P1022 and HDM P-1024
are implemented in an industry standard

mendations

Figure 10. The M-Quad 80 package
material is aluminum and the leads have

M-Quad 80 package. The package outline been formed into a"Gull-Wing"

dimensions conform to JEDEC plastic

QFP specifications and are shown below in

M -Quad 80 Package | nfor mation

configuration for surface mounting.
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We recommend keeping the package
temperature, T, below 75C. Forced air

cooling may be required.

[tem Details
Package Material Aluminum
Lead Finish Material 85/15 Sn/Pb

Lead Finish Thickness

300 - 600mnches

Lead Co

planarity

0.004 inches maximum

PIN #1 \\

AR A AAAR A
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Figure 10: M echanical Dimensions of HDM P-1022 and HDM P-1024

(all dimensionsarein millimeters (inches) )
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Appendix |: Additional Internal Architecture Information

Line Code Description

The HDMP-1022/1024 line code is
Conditional Invert Master Transition
(CIMT), illustrated in Figure 11. The
CIMT line uses three types of frames:
data frames, control frames, and fill
frames. Fill frames are internally
generated by the Tx chip for use during
link start up and when there is no input
from the user. Each frame consists of a
Data Field (D-Field) followed by a
Control Field (C-Field). The D-Field

Data Field

=

16/20 Bits

— >

can be either 16-bits or 20-bits wide,
depending on link configuration. The
C-Field has a master transition which
serves as afixed timing reference for
the receivers clock recovery circuit.
Users can send arbitrary data carried by
Data or Control Frames. The DC
balance of the line code is automatically
enforced by the Tx. Fill frames have a
single rising edge at the master
transition which is used for clock

Coding Field
4 Bits

— =

recovery and frame synchronization at
the receiver.

Detailed coding schemes are described
in the following subsections. All the
tables given in this section show data
bits in the same configuration as a scope
display. In other words, the leftmost bit
in each table is the first bit to be
transmitted in time, while the rightmost
bit is the last bit to be transmitted.

Serial
Data

AKX XA XAARANANAKA

JAk

NARA XA XA XA AAAAANANAXANAXAXAN

Fill

Frame

Master

Transition

Frame K

Frame K+1 |

Figure 11. HDM P-1022/1024 (T x/Rx pair) line code.

Data Frame Codes

When not in FLAGSEL mode, the FLAG
bit is not user controllable and is
alternately sent as 0 and 1 by the Tx chip
during data frames to provide enhanced
error detection. Control frame encoding
sent by Tx is not affected by the value of
FLAG evenin FLAGSEL mode Rx
togglesits FLAG pin from one control
frame to the next The receiver performs a
differential detection to make sure that
every data frame received is the opposite
pattern from the previous frame. If a

frame error is flagged by asserting the Rx
ERROR output.In full duplex mode,this
pattern detection makes it impossible for a
static input data pattern to generate an
undetectable false lock point in the
transmitted data stream. The detection
also reduces the probability that the loop
could lock onto random data at a point
away from the true master transition for
any significant time before it would be
detected as afalse lock. This mode can
detect all single-bit errorsin the C-field

break in the strict alternation is observed, a (non-data bit fields) of the frame.

When the chip isin FLAGSEL mode, the
extra FLAG bit isfreely user definable as
an extradata bit. This provides a 17th bit
in 16 bit mode, and a 21st bit in 20 bit
mode. The probability of undetected false
lock is higher, but the applications (e.g.,
SCI-FI) which need the extra bit can detect
falselock at a higher level of the network
protocol with clock recovery circuits, etc.
If the higher level protocols consistently
receive wrong data, they can initiate a link
restart by resetting the Rx state machine.



HDMP-1022 (Tx), HDMP-1024 (Rx)
Operating M odes

M 20SEL FLAGSEL Description
0 0 16 bit data plus error checking
0 1 16 bit data plus FLAG
1 0 20 bit data plus error checking
1 1 20 hit data plus FLAG

HDM P-1022 (T x), HDM P-1024 (Rx)
Data Frame Structure
M20SEL Not Asserted (16 bit data mode)

Data Status Flag bit D-Field C-Field
True 0 - 1101
Inverted 0 o 0010
True 1 - 1011
Inverted 1 o 0100
HDMP-1022 (Tx), HDM P-1024 (Rx)
Data Frame Structure
M20SEL Asserted (20 bit data mode)
Data Status Flag bit D-Field C-Field
True 0 - 1101
Inverted 0 o 0010
True 1 - 1011
Inverted 1 o 0100

Control Frame Codes

There are 218 control words provided in
20 bit mode. If the user desires to send
acontrol word, the lower 9 bits DO-D8)
are sent as bits DO-D8 of the D-Field.
The next 9 bits 09-D17) are sent as

bits D11-D19 of the D-Field. The

control frame is either inverted or not

with the coding bits 0011 used to

1 for true control framesand 1 O for
complement control frames. These

HDM P-1022 (TX), HDM P-1024 (RX)
Control Frame Structure
M20SEL Not Asserted (16 bit mode)

inverted as needed to maintain balance,

indicate true control, and the bits 1100
used to indicate complement control.
Bits D9 and D10 are alwaysforced to O

D-Field C-Field
DO - D6 D7 D8 D9 - D15 CO C1 Cc2 C3
- 0 1 - 0 0 1 1
o 1 0 o 1 1 0 0
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middle bits are used to distinguish
control frames from fill frames, which
always have the middle bits set to either
00, 11, or 10. Similarly, there are 24
control words provided in 16 bit mode.



HDM P-1022 (TX), HDM P-1024 (RX)
Control Frame Structure
M20SEL Asserted (20 bit mode)

D-Field C-Field
DO - D8 D9 D10 D11-D19 CO C1 Cc2 C3
- 0 1 - 0 0 1 1
- 1 0 - 1 1 0 0

Fill Frame Codes

Two logical fill frames are provided: FFO
and FF1. FFOis physically a 50% duty
cycle wave form with its sole rising edge
occurring between C1 and C2. Logical

codes, the first of which advances the

HDMP-1022 (Tx), HDM P-1024 (Rx)
Fill Frame Structure
M20SEL Not Asserted (16 bit mode)

Fill Frame D-Field C-Field
0 1111111 10 0000000 0011
la 1111111 11 0000000 0011
1b 1111111 00 0000000 0011
HDM P-1022 (Tx), HDM P-1024 (Rx)
Fill Frame Structure
M20SEL Asserted (20 bit mode)
Fill Frame D-Field C-Field
0 111111111 10 000000000 0011
la 111111111 11 000000000 0011
1b 111111111 00 000000000 0011
HDM P-1024 (Rx)
Detectable Error States
M20SEL Not Asserted (16 bit mode)
D-Field C-Field
XXXXXXX XX XXXXXXX x00x
XXXXXXX XX XXXXXXX x11x
XXXXXXX Ox XXXXXXX 1100
XXXXXXX 11 XXXXXXX 1100
XXXXXXX XX XXXXXXX 1010
XXXXXXX XX XXXXXXX 0101

HDM P-1024 (Rx)

falling edge of FFO by one bit, the second
of which retards the falling edge of FFO by
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FF1 toggles between two different physical one bit. Two logical fill frame types are
required for link start up in duplex mode.



Detectable Error States
M20SEL Asserted (20 bit mode)

D-Field C-Field
XXXXXXXXX XX XXXXXXXXX x00x
XXXXXXXXX XX XXXXXXXXX x11x
XXXXXXXXX Ox XXXXXXXXX 1100
XXXXXXXXX 11 XXXXXXXXX 1100
XXXXXXXXX XX XXXXXXXXX 1010
XXXXXXXXX XX XXXXXXXXX 0101
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Tx Operation Principles

The HDMP-1022 (Tx) isimplemented in a
high performance 25 GHZf, silicon bipolar
process. The Tx performs the following
functions for link operation:

- Phase lock to frame rate clock
- Clock multiplication

- Frame encoding

- Multiplexing

In normal operation, the Tx phase locks to
a user supplied frame rate clock and
multiplies the frequency to produce the
high speed serial clock. When locked, the
Tx indicates that it is locked by asserting
the LOCKED output. When the ED input
is asserted, the Tx asserts the RFD signal
indicating that it is now ready to transmit
data or control frames.

The Tx can accept either 16 or 17 bit wide
parallel data and produce a 20 bit frame. It
also can accept 20 or 21 bit data and
produce a 24 bit frame. Similarly, either
14 bit or 18 bit control words can be
transmitted in a 20 bit or 24 bit frame
respectively.

Tx Encoding

A simplified block diagram of the
transmitter is shown in Figure 4. The
PLL/Clock Generator locks onto the
incoming frame rate (or one-half frame
rate) clock and multipliesit up to the serial
clock rate. It also generates all the
internal clock signals required by the Tx
chip.

The datainputs, DO-D19, as well as the
control signals, ED, FF, DAV*, CAV*
and FLAG are latched in on the rising
edge of an internally generated frame rate
clock. The datafield isthen encoded
depending on the state of the control

isgenerated. At this point, the entire
frame has been constructed in parallel
form and its sign is determined. This
frame sign is compared with the
accumulated sign of previously transmitted
bits to decide whether to invert the frame.
If the sign of the current frame is the same
as the sign of the previously transmitted
bits, then the frame isinverted. If the
signs are opposite, the frame is not
inverted. No inversion is performed if the
frameisafill frame.

The Output Select block allows the user to
select between two sets of differential high
speed serial outputs. This featureis useful
for loop back testing. If LOOPEN is high,
LOUT isenabled and DOUT is disabled.
If LOOPEN islow, DOUT isenabled and
LOUT isdisabled.

The active-low RST* input resets the
internal registersto a balanced state. This
pin should be held low for at least five
frame rate clock cyclesto ensure a
complete reset.

The Data Field and Control Field are
encoded depending on ED, FF, DAV*,
CAV*, FLAG, FLAGSEL, M20SEL as
well astwo internally generated signals,
O/E and ACCM SB.

When FLAGSEL is high, O/E is
equivalent to FLAG. Thisisequivalent to
adding an additional bit to the data field.
When FLAGSEL islow, O/E alternates
between high and low for data frames.
This allows the link to perform more
extensive error detection when the extra
bit is unused.

ACCMSB isthe sign of the previously
transmitted data. Thisisused to
determine which type of FF1 should be
sent. When ACCMSB islow, FFlais sent
and when ACCMSB is high, FF1bis sent.

signals. At the same time, the coding field TNis effectively drives the accumulated
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offset of transmitted bits back toward the
balanced state.

Tx Phase-L ocked L oop

The block diagram of the transmitter
phase-locked loop is shown in Figure 12.
It consists of a sequential frequency
detector, loop filter, VCO, clock
generation circuitry and alock indicator.
The outputs of the frequency detector pass
through a charge pump filter that controls
the center frequency of the VCO. These
outputs also go to the VCO directly to
effectively add a zero in the loop response.
An external high-speed clock can be used
instead of the VCO clock. Thisis
accomplished by applying a high signal to
EHCLKSEL and a differential clock to
STRBIN.

One of four frequency bands may be
selected by applying appropriate inputs to
DIVOand DIV1. TheVCO or STRBIN
frequency is divided by N, whereN is 1, 2,
4 or 8 corresponding to the binary number
represented by DIV1, DIVO. Thisdivided
version of the VCO clock or STRBIN is
used as the serial rate clock and is
available as a differential signal at the
HCLK output.

A clock generator block creates all the
clock signals required for the chip.
Depending on M20SEL, STRBOUT is
either HCLK/20 or HCLK/24. If
MDFSEL islow, then STRBOUT isa
phase-locked version of STRBIN. If
MDFSEL ishigh, STRBOUT istwice the
frequency of STRBIN.

The lock detect circuit samples STRBIN
with phase shifted versions of STRBOUT.
If the samples are not the proper values,
the LOCKED signal goes low and stays
low for at |least two frames.



STRBIN
Freq

Detect
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Filter

——

Internal
$ clocks

VCO |

M20SEL

MDFSEL

Clock Gen

Div N

!

Lock

Detect

\

Locked

i

STRBOUT HCLK DIVO DIV1

1 =< STRBIN

EHCLKSEL

Figure 12. HDM P-1022 (Tx) Phase-L ocked L oop.

Rx Operation Principles

The HDMP-1024 (Rx) is monolithically
implemented in a high performance 25

GHzft bipolar process. When properly
configured, the Rx can accept 20B/24B
Conditional Invert with Master
Transition (CIMT) line code frames,

and then output parallel
16B/17B/20B/21B Data Word or
14B/18B Control Word. The Rx
provides the following functions for link
operation:

Clock recovery
Frame synchronization
Data recovery
Demultiplexing
Frame decodirg

. Frame error detection

. Link state control and

initialization

Rx Encoding

Figure 5 shows a simplified block
diagram of the receiver. The data
path consists of an Input Select, an
Input Sampler, a Frame
Demultiplexer, a Control Field (C-
Field) Decoder, and a Data Field (D-
Field) Decoder. An on-chip phase-
locked loop (PLL) is used to extract
timing reference from the serial input
(DIN or LIN). ThePLL includesa

Phase-Frequency Detector, a Loop
Filter, and a voltage controlled
oscillator (VCO). All the RX internal
clock signals are generated from a
Clock Generator. The Clock Generator
can be driven either by internal VCO or
external signal, TCLK, depending on
the Clock Select configuration.

Integrated on the chip is a Link-Control
State Machine for link status
monitoring and link startup. Figure 13
shows the details of the Input Select.

equalization circuitry. When coaxial
cableis used as the transmission media,
by setting EQEN=1 (enable
equalization), the equalization circuitry
isin the DIN signal path and can
compensate for high-frequency cable
loss.

Because the Data Field of the CIMT
line code can be either 16-bit or 20-bit
wide, the width selection for Rx is made
by setting the input pin M20SEL
(Figure 5). If M20SEL =1, then the Rx

LOOPEN

EQEN

DIN

Cable EQ

1 > Sin

o

LIN

Figure 13. HDM P-1024 (Rx) Input Selector.

The Input Select chooses either nominal
serial data (DIN) or loopback (LIN)
signal for the Input Sampler'sinput. If
loopback enable (LOOPEN) is asserted,
the LIN input is selected. Also included
in the Input Selector is cable

is configured to accept serial input with
20-bit datafield, i.e., 24 bits per frame.
If M20SEL = 0, 16-bit datafield is
selected.



HDM P-1024 (Rx) Phase-L ocked L oop

A more detailed block diagram for the Rx
phase-locked loop (PLL) isshownin
Figure 14. Inthe PLL, the phase of the
serial input, SIN, is compared with
synchronizing signals from the internal
clock generator, using either a phase
detector or afrequency detector. The
frequency detector disable signal, FDIS,
selects which detector to use. If
synchronization in alink is not yet
established, the HDM P1022 (Tx) should
send out Fill Frame O (FFO) or Fill Frame
1 (FF1) to the remote Rx. By setting
FDIS=0, the Rx uses the frequency

detector to align itsinternal clock with the
rising edge of FFO/FF1. Once frequency
lock is accomplished, FDIS can be set to 1,
then the PLL uses only the phase detector
for synchronization adjustment and the Rx
isready to receive data. Due to the narrow
frequency acquisition range of the phase
detector, the frequency detector is used for
internal frequency acquisition. The
frequency detector, however, can only
work with FFO and FF1 and it is necessary
for the PLL selecting the phase detector
(by setting FDIS=1) before receiving any
random data.

FDIS

SIN —®

|
0

Phase
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The output of the phase-frequency detector
is externally available through pin PHI. An
external clock source can also be used
(through pin TCLK) by setting
TCLKSEL=1. To broaden the usable
frequency range of the chip, thereisa
programmable divider before the clock
generator. The VCO or TCLK frequency
can be divided by 1, 2, 4, 8 by setting
DIV1, DIV0O =00, 01, 10, 11 (see
Operating Rate Tables).

[

PH1

STRBOUT <

Clock Gen

Div N

—C;

VCO
Filter

-

TCLK

|

DIVO DIV1

BCLK TCLKSEL

m——

Figure 14. HDM P-1024 (Rx) Phase-L ocked L oop.

HDM P-1024 (Rx) Decoding

In Figure 5, the frame demultiplexer de-
serializes the recovered serial datafrom
the Input Sampler, and outputs the
resulting parallel data one frame at atime.
Every frame is composed of a 16-bit or 20-
bit Data Field (D-Field) and a 4-bit
Control Field (C-Field). The C-Field, CO-
C3, together with the two center bits of the
D-Field (D9 and D10 for 20 bit mode, D7
and D8 for 16 bit mode) are then decoded
by the C-Field decoder to determine the
content of the frame. The D-Field decoder
is controlled by the outputs of the C-Field
decoder. If aninverted Data Word or
Control Word is detected, the D-Field
decoder will automatically invert the D-

Field data. If a Control Frame is detected,
the D-Field decoder will shift the bottom
half of the D-Field so that the outputs are
at pin Dg - D17 (if M20SEL =1) or at pin
Dg- D13 (if M20SEL =0). A dataFrame
is detected by the receiver when DAV = 1.
A control Frame is detected by the receiver
if CAV =1. A Fill Frameis detected by
the receiver if DAV =0 and CAV =0.

The C-Field decoder will set iERR =1
when it detects an error. The internal

error bit (iIERR) is combined with the
internal flag bit (iIFLAG) and the flag-bit
mode-select signal (FLAGSEL) to produce
the externally available error bit (ERROR)
and flag (FLAG) bhits. If FLAGSEL=1, the
FLAG can be used as an extra data bit

. ERROR=IERR.

. FLAG=IFLAG.

. If aFill Frameis detected, then
FLAG=0.

. If aControl Frame is detected, FLAG
should be ignored.

If FLAGSEL =0, the serial input is
assumed to consist of alternating even
frames (iFLAG=0) and odd frames
(IFLAG=1).

. If iIERR=1, then ERROR=1.

. If aFill Frameis detected, then
FLAG=0.

. If aData Frame is detected, then
FLAG=IFLAG, and iFLAG should
alternate between 0 and 1, starting



with 0 and ending with 1; otherwise,
ERROR=1.

. If aControl Frame is detected, then
FLAG automatically alternates
between 0 and 1, starting with O.

The even or odd feature allows a 32/40-bit
wide data word to be transmitted through
thelink. A 2:1 multiplexer and a 1:2
demultiplexer are required. FLAG is used
to synchronize the even and odd frames.
Note, both Data and Control Frames can
be transmitted as even/odd pairs, but only
Data Frames can be detected for out of
order errors.

HDM P-1024 (Rx) Link-Control
State Machine Operation
Principle

The link-control state machine (SMC) on
the Rx chip provides a link handshake
protocol enabling the duplex link to
transition from frequency acquisition and
training mode into data mode.

The HDMP-1022/1024 Tx/Rx link uses an
explicit frequency acquisition mode at
startup that operates on a square-wave
training sequence. This makes it possible
to use a VCO with avery wide tuning
range yet avoid the harmonic false lock
problems associated with other circuits of
this type.

Using the SMC, afull duplex data channel
can be implemented without additional
controller or hardware.

The State Machine Handshake
Protocol

Figure 1d shows a simplified block
diagram of the HDMP1022/1024 data
channel configured for full duplex
operation. Two HDMP1022/1024
chipsets are required to perform the
handshake in parallel. There are three
states that the link must go through to
complete the link startup process:

. State 0: Frequency Acquisition
. State 1: Waiting for Peer
. State 2: Sending Data

Each side of the link decides which of the
three states that it should bein. The
decision is based on its own past memory
and the type of frame that it is currently
receiving from the other side of the link.

Considering only the local port of the link,
there is atransmitter (Tx), areceiver (Rx)
and a state machine controller (SMC). The
SMC entity, although logically distinct, is
implemented on the same die as the RX
chip. The SMC monitors the data frame
status indicators (ERROR, DAV, CAV,
FW) from the Rx, and is able to force (or
control) various characteristics of the Tx
and the Rx chips. The Tx chip hasthe
following controllable features:

. It can be forced to send a Fill Frame
using the ED input.

. Thetype of Fill Frame sent can be
controlled using the FF input.

The Rx Chip has the following
controllable features:

. It can be in Frequency acquisition or
Phase-lock/Data reception mode
depending on the state of the FDIS
input.

. It can be enabled for d#a reception

or set in amode in which data frames

are ignored depending on the

ACTIVE input.
The Rx chip can also distinguish between
various types of frames. It can also
communicate the frame type to the SMC.
The various frame types are:

. Fill Frame 0O, (FFO)

. Fill Frame 1 a/b (FF1)

. Data/Control frames (Data)
. Error frames (ERROR)

The SMC can aso be reset by either the
SMCRSTO0* or SMCRST1* inputs.
Usually one of these inputsis used for
power-on reset, and the other is connected
to the Tx LOCKED output.

This holds the SMC in state O until the
transmitter PLL has locked.

Figure 15 shows the state diagram of the
SMC. The SMC is debounced by allowing
state transitions to be made only after at
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least 2 consecutive frames give the same
indication. This prevents single bit errors
from causing false state transitions. In
addition to this debouncing mechanism,
when two consecutive ERROR or Resets
occur, atimer is enabled forcing the SMC
into state zero for 128 frame times. Any
transition out of thisinitial state can only
occur after the link has been error-free for
128 frames. This prevents false transitions
from being made during the bit-slipping
that occursin the initial frequency
acquisition of both the Tx and Rx PLLs.

When the local port isin State O, itisin
the reset state, where both local Tx and Rx
parallel interfaces are disabled. The local
Tx transmits FFO continuously, and the
local Rx PLL isin the frequency detection
mode. When the local Rx is phase-locked
to the remote Tx, it transitions to State 1.
Thelocal Tx transmits FF1 to
acknowledge the phase-locked condition
(its parallel input is still disabled). The
local Rx PLL isin the phase detection
mode and its parallel output is enabled.
When in State 2, the two-way
synchronization between the local port and
the remote port is established. Both local
Tx and Rx parallel interfaces are enabled,
and the local Rx PLL isin the phase
detection mode. Parallel data can be sent
by the local Tx, and at the same time,
received by the local Rx.

The Rx chip has the state machine logic
built in. The SMC has two status outputs,
STATO and STAT]L, that control the
various features of the two chips
depending on the current state. The TX
inputs that need to be controlled are FF
and ED. The RX inputs that need to be
controlled are FDIS and ACTIVE. To
control the chips as shown in the state
diagram of Figure 15, the following
interchip connections must be made
(Figure 16):

. Tx FFisdriven by STAT1

. Tx ED isdriven by STATO

. RX FDISisdriven by STAT1

. RXACTIVE isdriven by STAT1

. TX RST and RX SMCRSTO are
driven by a power-on, or user, reset
circuit.



FFO

ERROR

Reset

Send FFO

Disable Data Transmission

Disable Data Reception

Frequency Detector On

FF1 ERROR
FFO Reset
Send FF1

Disable Data Transmission

Enable Data Reception
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FF1

Send FFO

Enable Data Transmission
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STATE STAT1 pin STATO pin
0 0 0
1 1 0
2 1 1

Figure 15. HDMP-1024 (Rx) State M achine State Diagram.
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Figure 16: Full Duplex Configuration.

Appendix Il: Link Configuration Examples

This section shows some application
examples using the HDM P1022/1024
chipset. Refer tol /O Definition for
detailed circuit-level interconnection.

This guide isintended to aid the user in
designing G-LINK into a system, It
provides the necessary details of getting
the system up, without the detailed
description of the inner circuitry of the
chip set.

The first section is a description of the
various configurations for duplex

and simplex operation. The second section
describes the interface to both single frame
and double frame mode. Following that is
a section on the integrating capacitor and
power supply bypassing recommendations.
Next is a guide to the various types of
electrical 1/0 connections. Also included is
alist of the various options and their
definitions.

Duplex/Simplex Configurations

The following describes the common
setups for the link. In all cases, the DIN
and LIN are differential high speed lines,
and unused leads should be terminated
with 50 WAC coupled to ground. Since
the data stream has no DC component, a
coupling cap of 0.1nF is recommended for
the DIN and LIN inputs.

Full Duplex

Figure 16 shows HDMP1022/1024in a
full duplex configuration connecting two
bidirectional (parallel) buses. Each end of
the link hasa Tx and RX pair. The
receiver's state machine outputs (STATO
and STAT1) are used to control the status
of the link. Various options such as 16/20
bit mode (M20SEL ) and speed selections
(DIVO,DIV1) are grouped together under
the label 'options’. A power-on reset is
available to the user to reset the link
during startup.

When the Tx has acquired lock to the
incoming STRBIN at the frame rate, the
LOCKED pin is activated, which enables
the Rx. At this state, both STATO and
STAT1 are low, forcing the Tx to send
FFO, which is a square wave pattern used
by the remote Rx to acquire frame lock.
When the local Rx has acquired frame
lock, STAT1 is set high to first turn off its
own frequency detector (FDIS), then sets
itself to active mode (ACTIVE), and tells
the local Tx to send FF1 to signal the
remote Rx that the local pair is ready.
Likewise, when the remote pair is ready,
the local Rx will receive FF1, causing
STATO to go high, which asserts the
enable data (ED) pin on the Tx. The ED
signal isretimed to signify to the host that
the Tx isready to send data (RFD). Other
configurations for duplex mode are also
possible with external user-defined state
machines. Simplex operation using G-
LINK is also possible. The following
sections discuss three different types of
simplex configurations.

Simplex Method I. Simplex With L ow-
Speed Return Path.

L ow-speed lines are used in the simplex
method of Figure 17a. The remote Rx
controls the states of both the Rx and the
local Tx using these low speed lines. This
isideal for cases where these non-critical
lines are available. Again, a power on reset
is available to the user. This connection
between the Tx and Rx isidentical to one
side of the duplex configuration.

When the Tx is locked, the Rx is enabled
viathe LOCKED line. The Rx's STATO
and STAT1 outputs are low, causing the
local Tx to send FFO. When the Rx is
frame locked, STAT1 israised, which
disables its frequency detector, setsitself to
active mode, and tells Tx to send FF1.
Upon receiving FF1 from the Tx, the Rx's
STATO lineisraised, which enables the
Tx (ED) for data transmission. If desired,
the Rx reset pin (SMCRST1) can betied
high, and the LOCKED line can be
eliminated.

Simplex Method I1. Simplex With
Periodic Sync Pulse.

Another configuration of simplex
operation is shown in Figure 17b. For
frame lock, the Rx normally relies on
either FFO or FF1. In this example, the fill
frame FF of the Tx isforced high with a
connection to ground, and the enable data
pin ED is pulsed periodically to force the



Tx to send FF1. During this pulse,
however, thelink is not available for data

transmission.

The pulse width applied to ED should be
long enough for the Rx to acquire lock.

The typical Rx lock-up timeisaround 2.5
mS for the high frequency band , thusa5
mS pulse is adequate in this case. For

other bands, longer pulses are required.

Typical lock-up timesfor al four data rate

ranges can be found in the tableTypical

Lock-Up Timeat the front of the data
sheet. Note that these lock-up times

assume a 0.1nF integrating capacitor is

being used on the PLL. Refer to the
section onSupply Bypasssing and
Integrator Capacitorfor more details.

After G-LINK islocked, ED needsto go

low only as often as needed to ensure that

thelink islocked. Lock can be lost if the

serial lineis broken, or if two consecutive

frame errors are detected by the receiver's

state machine. The length of time between
ED pulses will determine how long the
user needs to wait before lock isre-

established.

Simplex M ethod

[11: Simplex with

Reference Oscillator

A third configuration for simplex
operation is shown in Figure 17c. The
high-speed serial line is brought into the
receiver through the LIN input, and a
reference clock at the framerateis
connected to the DIN input.

The Rx uses the reference clock for
frequency acquisition. Upon frequency
lock, STAT1 goes high, and sets the
detector from frequency to phase detection
mode through FDIS. At the same time, it
switches the input from the reference clock

m
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to the data stream. Since the relative phase
of the reference clock to that of the data
stream is random, the phase detector will
lock onto arandom transition in the data
stream. Errors are detected if the phase
lock is not locked to the master transition.
If two consecutive errors occur, the STAT1
lineisforced low, and the state machine
switches the receiver back to the reference
oscillator. This processis repeated until
the master transition is found, and an
error-free condition exists. Because of the
nature of this hunting process, it is
possible for a static code to emulate the
master transition. Therefore, it is
recommended that the flag bit be reserved
for error detection. With FLAGSEL
disabled,the flag bit is toggled internally
by the Tx, and the Rx uses this strict
alternation to detect errors, thus making
the link much more reliable.
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Figure 17: Simplex Configurations.



The lock up timein this simplex
configuration is dependent on the
frequency match between the two local
oscillators. This method relies on a slight
difference between the two frequencies in
order to guarantee alock within areasonal
time. In theory, a perfect match could
result in no lock due by causing the
receiver to consistantly try and lock at the
same non-master transition point in the
incoming frames. Fortunately thereis no
such thing as a perfect match in the real
world. It is recommended to select crystal
oscillators between 0.1% to 0.001%
matching.

The above method uses the LIN line as the
high-speed serial data line. This works
well and is simple to implement, but it
doesn't take advantage of the coaxial
equalizer on the DIN line. Adding an
external ECL inverter to the Loop Back
Control (LOOPEN) pin allows the
reference oscillator to be injected into LIN
and the serial dataline (DIN) to be used
as the high-speed data line. If the coaxial
equalizer is needed in the DIN path, DIN
and LIN inputs can be interchanged with
an external ECL inverter before LOOPEN.

Data Interface for Single/Double
Frame M ode.

G-LINK isdesigned to work with single
frame or double frame modes, in either 16
or 20 bits wide per frame. An extraflag bit
is available with FLAGSEL and it is used
to signify the first or second framesin
double- frame mode. The 16/20 frame
width option is selected with the M20SEL
pin. In this discussion, a 20 bit width is
assumed. In both single and double frame
modes, the data frame (D0-D19), flag bit
(FLAG), and the data/control word
available pins (DAV*,CAV*), must
appear before the setup time ts, and remain
valid for the hold time th. Refer taHDMP-
1022 Tx Timing Since the PLL of the Tx
is designed with a very high-gain
frequency/phase detector, the relative
alignment of the internal clock and
STRBIN isvery tight, and is insensitive to
temperature and ther variations. The
observed external changes are due mainly
to variations in the buffers, which are
relatively small. For convenience, the
setup and hold times are referenced back
to the user-supplied clock, STRBIN.

The user has to make sure that M20SEL,
FLAGSEL, DIVO, and DIV1 have the
same setting on both Tx and Rx. The
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word width of the parallel datafrom the
host can be either 16 bitsif M20SEL = 0,
or 20 bitsif M20SEL = 1. Also, the FLAG
bit can be used as an additional bit by
setting FLAGSEL=1. Inthe last case, the
parallel data word width is either 17 bits or
21 bits. Thelocal loopback test can be
enabled by setting LOOPEN high.

Single Frame M ode (M DFSEL =0)

A block diagram showing the single-frame
mode data interface for both the Tx and
Rx, and their associated timing diagrams
are shown in Figure xxx.

In the Tx side, the expected frequency of
the input clock STRBIN isthe bit rate of
the data frame. In this case, the setup and
hold times are referenced to the rising

edge of STRBIN. Theinternal clock is
buffered to form STRBOUT which appears
with adelay of Tstrb after STRBIN.

In the Rx side, the data frame, flag bit,
CAV*, DAV*, LINKRDY, and ERROR,
appear with adelay of td1 after the falling
edge of STRBOUT. The state machine
outputs STATO and STAT1 appear with a
delay of td2.

CAV*. DAV ——————~—————
Do0-D19 ———
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STRBIN PLL
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Tx Rx
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/ i~ CAVx,DAV=,FF
LINKRDY, ERROR
———%—— D00-DI9
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£ STRBOUT
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—
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Hold Time
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Figure 18: TX and RX Data Interface for Single Frame M ode (M DFSEL =0).



Double Frame Mode (MDFSEL =1)

A block diagram showing the double-

frame mode data interface for both the Tx

and Rx, and their associated timing

diagrams are shown in Figure 17. This
configuration works best if the duty cycle

of STRBIN is 50%.

In the Tx side, the expected frequency is
1/2 of the combined frame period. This
combined frame, DO-D19, isformed by
interlacing the two frames CO-C19 and
C20-C39 with an external 2:1 multiplexer.
The Tx locks onto STRBIN, which has the
same fregquency as the bit rate of C0O-C39,

STRBIN is also used to toggle the 2:1

multiplexer, and is fed into the flag input
to signify the two frames. The setup and
hold times are referenced to 1/2 frame

period of DO-D19, or 90 deg, from the

edges of STRBIN. The multiplexer delay,
tmux, should be considered for timing
margins. The STRBOUT is derived from
the internal sampling clock, and thus has a
frequency double that of STRBIN. The
falling edge of STRBOUT appears after
the rising and falling edges of STRBIN
after adelay of Tstrb. Other interlacing
techniques can also be achieved with edge-
triggered latches for improved timing

margins.

and with an internal frequency doubler,

generates the sampling clock to latch in

D0-D19, DAV*, CAV* and FLAG.

In the Rx side, the frame D0O-D19 are

demultiplexed back to the original CO-

CRV*, DAV*

C00-C19 > DO0-D19
C20-C39 > FLAG

STRBOUT <t
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.
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C19, and C20-C39 frames with the use of
external edge-triggered flip-flops.The
toggle clock of the flip-flops, RCLK, is
derived by the state of the FLAG bit.
RCLK toggle with the rising edge of
STRBOUT with adelay of tda. The two
frames appears with the rising and falling
edges of RCLK with adelay of tdb. All of
the synchronous outputs and state machine
outputs appear after the falling edge of
STRBOUT with delays of td1 and td2
respectively.

The lower frame of CO-C19 can be delayed
further with additional latches so that both
C0-C19 and C20-C39 frames are
synchronous.

CAVx,DAV*,FF

“““‘S S“““* Rx

Conf igurarions

b— ———————————+ LINKRDY.ERROR

— caoo-c18
DOO-D19
C20-C39

FLAG RCLK
> STRBOUT
p———————*—F> STATO,STAT1

CAV=,DAV*

FF,LINKRDY
ERROR

D0O-D19

£00-C19 N> £20-039

FLAG

RCLK

Tda

o

C00-C189

(th g

C20-C33

-
[oR
I

STRBOUT to synchronous outputs delay
STRBOUT to state machine outputs delay
STRBOUT to RCLK delay

Tdb = RCLK to CO0-C39 output delay

Figure 19. Transmitter and Receiver Data Interface and Timing for Double Frame Mode (MDFSEL=0).



Supply Bypassing and I ntegr ator
Capacitor

Figure 20 shows the location of the PLL
integrator capacitors, power supply
capacitors and required grounding for the
Tx and RX chips.

Integrating Capacitor

The integrating capacitors (C2) are
required by both the Tx and Rx to function
properly. These caps are used by the PLL
for frequency and phase lock and directly
sets the stability and lockup times. The
designed value of C2is 0.Inf, with a
tolerance of +/- 10%. Theinternal
charging currents are scaled with the
DIV0 and DIV 1 settings such that the
same capacitor value works with all four
frequency bands. Larger values of C2
improve jitter performance, but extend the
lockup times.
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Figure 20(a). HDM P-1022 (Tx) Power Supply Bypass
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Figure 20(b). HDM P-1024 (Rx) Power Supply Bypass
C1 = Bypass Capacitor 0.1 uF
C2 = PLL Integrator Capacitor 0.1 uF
D1 = Optional Clamping Diode
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Power Supply Bypassing and Grounding

The G-LINK chip set has been tested to
work well with a single power plane,
assuming that it isafairly clean power
plane. Thus, all of the separate power
supplies (VCC, and VCC_TTL) can be
connected onto this plane. The bypassing
of Vcc to ground should be accomplished
with a capacitor (C1) of 0.1nF..

In some instances, if the VCO of
either the Tx or the Rx are at the
extreme high end, the frequency of
STRBOUT exceeds the maximum
frequency allowed by the hosts. In
this case, it is recommended that a
diode clamp, D1, be used across the
integrating cap C2, such that the
upper frequency is limited. The
typical swing of C2 is +/- 0.8 volts,
and thus, the clamping diode should
have a turn-on voltage below 0.8 V,
such as with germanium or schottky
diodes. This will vary with each
application. This diode will also aid
the Tx and Rx in the initial
frequency lock-in process.

Electrical Connections

The electrical 1/0's for both the Tx and Rx
are shown in Figures 19-21. The data sheet
uses the prefix, | and O on the logic type
in order to identify input and output lines
respectively. Additional information on
pin names and their functions can be
found in the data sheet underTx/ Rx I/O
Definitions



[-TTL and O-TTL

These I/O pinsare TTL compatible. A
simplified schematic diagram of 1/0 cell
isshown in Figures 21.

High Speed Interface: I-H50 & O-BLL
The simplified schematic diagrams of |-
H50 and O-BLL are shown in Figure
22.The 1-H50 input cell has internal 50W
resistors built into the differential input
lines. The termination is connected via
HGND which isolates the high speed
ground currents from the internal
grounds. The DC level for theinputsis
at OV. Since all of the high speed inputs
into G-LINK do not haveaDC
component, it is recommended that 1-H50
inputs be AC coupled with a0.1 uF
capacitor. It isalso recommended that
the unused differential inputs be
terminated with 50W. The O-BLL
output cell is designed to deliver ECL

Figure 21:

GND_TTL\/

swings directly into 50W. The output
impedance is matched to 50W with a
VSWR of less than 2:1 to above 2 GHz
This output isideal for driving the |-
H50 input through a 50W cable and a
0.1 uF coupling capacitor. The O-BLL
driver can also be connected directly
into a high speed 50W oscilloscope. Fo
optimum performance, both output
should see the same impedance. It is
necessary that all used O-BLL outputs
be terminated into 50W. Figure 23
shows various methods of interfacing
O-BLL to I-H50 and standard ECL
logic.
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M ode Options

The GLIlink has several option pinswhich
set the modes of operation. Common to
both the Tx and the Rx are M20SEL,
DIVO, and DIV1, FLAGSEL, and
LOOPEN. Local to the Tx are MDFSEL,
EHCLKSEL, and HCLKON. Whilelocal
to the Rx are EQEN and TCLKSEL.

described below.

MZ20SEL = 0/1 sets the width of the frame

Figure 22:

to 16/20 bits.

DIV1/DIVO = setthe frequency bands of

operation. Refer to theSetting the
Operating Data Rate Rangesection for
frequency band selection. Itis
recommended that for applications near
the ends of the bands have jumpers for
DIV0 and DIV1 inputs, so that the board
can accommodate possible |ot-to-lot band
These pinsare all I-ECL, and can be set as  variations over the life of the board design. this clock as the high speed clock and

ESD
Protection

GND_TTL

[-TTL and O-TTL Simplified Circuit Schematic

[-H50

I-H50 and O-BLL Simplified Circuit Schematic

FLAGSEL = 0/1 selects either the flag bit
isreserved for error detection by the link,
or as an extra bit available for the user.

LOOPEN = 0/1 selects either the normal
data or the loop channels the 1/0.

MDFSEL = 0/1 selectsthe Tx single or
double frame modes.

ECHKSEL = 0/1 selects either to lock onto
aframe-rate clock at STRBIN or to use

bypassthe PLL inthe Tx. Thisinputis



used mainly for testing, and should be
normally set low.

HCLKON = 0/1 turns on the high speed
serial clock outputs of the Tx. This option
was added to conserve power.

EQEN = 0/1 disables or enables the data
equalizer in the Rx for cable applications.
TCLKSEL = 0/1 selects the clock source
from either be derived from the serial data
stream or from the TCLK inputs for the
Rx. This input isfor testing only, and
should normally be set low.

Z0 =50 Ohms

|l
I
OBLL IH50

50 Ohms 50 Ohms

a) Single-Ended Drive O-BLL to I-H50

Z0 =50 Ohms ¥
I

OBLL [ IH50
Z0 =50 Ohms H

b) Differential Drive O-BLL to I-H50

-1.3v
—%750 Ohms

Z0 =50 Ohms T
; I ;
OBLL ECL
Z0 =50 Ohms
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-1.3v
c) Differential Drive O-BLL to ECL
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Z0 =50 Ohms

|
|
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-2v
d) Single-Ended Drive O-BLL to ECL

Figre 23: Methods of Interfacing O-BLL and I-H50
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