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S2067

®

DUAL SERIAL BACKPLANE DEVICE WITH DUAL I/O

DEVICE
SPECIFICATION

FEATURES
• Broad operating rate range

(0.77 GHz - 1.3 GHz)
- 1062 MHz (Fibre Channel)
- 1250 MHz (Gigabit Ethernet) line rates
- 1/2 Rate Operation

• Dual Transmitter incorporating phase-locked
loop (PLL) clock synthesis from low speed
reference

• Dual Receiver PLL provides independent clock
and data recovery for each channel

• Internally series terminated TTL outputs
• On-chip 8B/10B Line encoding and decoding for

2 separate parallel 8 bit channels
• (2x8) bit parallel TTL interface
• Low-jitter serial PECL interface
• Local Loopback
• Interfaces with coax, twinax, or fiber optics
• Single +3.3V supply, 1.6 W Power dissipation
• Compact 21mm x 21mm 156 TBGA package
• Redundant high speed transmit and receive

serial interfaces

APPLICATIONS
   High-speed data communications

• Ethernet Backbones
• Workstation
• Frame buffer
• Switched networks
• Data broadcast environments
• Proprietary extended backplanes

GENERAL DESCRIPTION

The S2067 facilitates high-speed serial transmission
of data in a variety of applications including Gigabit
Ethernet, Fibre Channel, serial backplanes, and pro-
prietary point to point links. The chip provides two
separate transceivers which can be operated indi-
vidually for a data capacity of >2 Gbit/sec in each
direction. The S2067 provides dual transmit and re-
ceive serial I/O. The dual transmit and receive serial
I/O are useful for backbone applications in which re-
dundant optical or electrical llinks are required.

Each bi-directional channel provides 8B/10B coding/
decoding, parallel to serial and serial to parallel con-
version, clock generation/recovery, and framing. The
on-chip transmit PLL synthesizes the high-speed
clock from a low-speed reference. The on-chip dual
receive PLL is used for clock recovery and data re-
timing on the two independent data inputs. The
transmitter and receiver each support differential
PECL-compatible I/O for copper or fiber optic com-
ponent interfaces with excellent signal integrity. Re-
dundant transmit and receive serial I/O are provided
to support applications with redundant switch fabrics
or line interfaces. Local loopback mode allows for
system diagnostics. The chip requires a 3.3V power
supply and dissipates 1.6 watts.

Figure 1 shows the use of the S2067 and S2068 in a
Gigabit Ethernet application. Figure 2 shows the use of
a S2067 in a serial backplane application. Figure 3
summarizes the input and output signals on the S2067.
Figures 4 and 5 show the transmit and receive block
diagrams, respectively.

Figure 1. Typical Dual Gigabit Ethernet Application
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Figure 2. Typical Backplane Application
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Figure 3. S2067 Input/Output Diagram
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Figure 4. Transmitter Block Diagram
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Figure 5. Receiver Block Diagram
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Figures 6 and 7 illustrate the broad range of transmit
data clocking options supported by the S2067.

Figure 6 demonstrates the flexibility afforded by the
S2067. A low jitter reference is provided directly to
the S2067 at either 1/10 or 1/20 the serial data rate.
This ensures minimum jitter in the synthesized clock
used for serial data transmission. A system clock out-
put at the parallel word rate, TCLKO, is derived from
the PLL and provided to the upstream circuit as a
system clock. This clock can be buffered as required
without concern about added delay. There is no
phase requirement placed upon TCLKO and  TCLKx,
which is provided back to the S2067, other than that
they remain within ±3ns of the phase relationship
established at reset.

The S2067 also supports the traditional REFCLK
(TBC) clocking found in Fibre Channel and Gigabit
Ethernet applications and is illustrated in Figure 7.

Half Rate Operation

TRANSMITTER DESCRIPTION

The transmitter section of the S2067 contains a
single PLL which is used to generate the serial rate
transmit clock for all transmitters. Two channels are
provided with a variety of options regarding input
clocking and loopback. The transmitters can operate
in the range of 0.77 GHz to 1.3 GHz, 10 or 20 times
the reference clock frequency. The transmitter func-
tions are shown schematically in Figure 4.

Data Input

The S2067 has been designed to simplify the paral-
lel interface data transfer and provides the utmost in
flexibility regarding clocking of parallel data. Prior, or
less sophisticated, implementations of this function
have either forced the user to synchronize transmit
data to the reference clock or to provide the output
clock as a reference to the PLL, resulting in in-
creased jitter at the serial interface. The S2067 in-
corporates a unique input structure, which enables
the user to provide a “clean” reference source for the
PLL and to accept a separate external clock, which
is used exclusively to reliably clock data into the de-
vice.

The S2067 also provides a system clock output,
TCLKO, which is derived from the internal VCO. The
frequency of this output is constant at the parallel
word rate, 1/10 the serial data rate, regardless of
whether the reference is provided at 1/10 or 1/20 the
serial data rate. This clock can be used by upstream
circuitry as a system clock.

Data is input to each channel of the S2067 nominally
as a 10-bit wide word. This consists of 8-bits of user
data, KGEN, and SOF. An input FIFO and a clock
input, TCLKx, are provided for each channel of the
S2067. The S2067 can be configured to use either
the TCLKx (TCLK MODE) input or the REFCLK input
(REFCLK MODE). In TCLK or REFCLK mode, each
byte of data is clocked into its FIFO with the TCLKx
provided with each byte. A TTL clock (TCLKO) at the
parallel data rate is provided by the S2067 for use by
upstream circuitry. The TCLKO is derived from the
transmit VCO. Table 1 provides a summary of the
input modes for the S2067.

Operation in the TCLK MODE makes it easier for
users to meet the relatively narrow setup and hold
time window required by the parallel 10-bit interface.
The TCLK signal is used to clock the data into an
internal holding register and the S2067 synchronizes
its internal data flow to ensure stable operation. The
TCLK is not used as a reference to the VCO. This
facilitates the provision of a clean reference clock
resulting in minimum jitter on the serial output. The
TCLK must be frequency locked to REFCLK, but
may have an arbitrary but fixed phase relationship.
Adjustment of internal timing of the S2067 is per-
formed during reset. Once synchronized, the S2067
can tolerate up to ±3ns of phase drift between TCLK
and REFCLK.

Note that internal synchronization of FIFOs is performed upon
de-assertion of RESET.

EDOMT noitarepO

0 .slennahcllarofdesuKLCFER.edoMKLCFER

1
llaotniatadkcolcotdesuxKLCT.edoMKLCT

.sOFIF

Table 1. Input Modes
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Figure 6. DIN Data Clocking with TCLK
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The S2067 supports full and 1/2 rate operation for all
modes of operation. When RATE is LOW, the S2067
serial data rate equals the VCO frequency. When
RATE is HIGH, the VCO is divided by 2 before being
provided to the chip. Thus, the S2067 can support
Fibre Channel and serial backplane functions at both
full and 1/2 the VCO rate.

8B/10B Coding

The S2067 provides 8B/10B line coding for each
channel. The 8B/10B transmission code includes se-
rial encoding and decoding rules, special characters,
and error control. Information is encoded, 8 bits at a
time, into a 10-bit transmission character. The char-
acters defined by this code ensure that short run
lengths and enough transitions are present in the
serial bit stream to make clock recovery possible at
the receiver. The encoding also greatly increases
the likelihood of detecting any single or multiple er-
rors that might occur during the transmission and
reception of data1.

The 8B/10B transmission code includes D-charac-
ters, used for data transmission, and K-characters,
used for control or protocol functions. Each D-char-
acter and K-character has a positive and a negative
parity version. The parity of each codeword is se-
lected by the encoder to control the running disparity
of the data stream. K-character generation is con-
trolled individually for each channel using the
KGENx input. When KGEN is asserted, the data on
the parallel input is mapped into the corresponding
control character. The parity of the K-character is
selected to minimize running disparity in the serial
data stream. Table 2 lists the K characters sup-

1 A.X. Widner and P.A. Franaszek, "A Byte-Oriented DC Bal-
anced (0,4) 8B/10B Transmission Code," IBM Research Report
RC9391, May 1982.

Figure 7. DIN Clocking with REFCLK

ported by the S2067 and identifies the mapping of
the DIN[7:0] bits to each character.

A special input is provided to simplify the generation
of the K28.5 character. An SOFx input is provided
for each channel. When SOF is asserted, the K28.5
character is generated regardless of the data on the
parallel input. The K28.5 character can be of either
positive or negative parity, depending on the current
running disparity. Table 3 shows the mapping of the
8B/10B characters representation. Data is transmit-
ted bit “a” or DIN[0] first.

In addition to data and K characters, the S2067 can
also generate a unique sync sequence consisting of
16 consecutive K28.5 characters. This event is initi-
ated by the simultaneous assertion of KGENx and
SOFx for one clock period. The SOFx and KGENx
inputs should be held low until the sync sequence
has completed. The sync sequence may start with
either a positive or negative parity K28.5. (Depend-
ing on the current running disparity.) The parity of
the second and third K28.5 are inverse with respect
to a valid 8B/10B sequence. Parity of the remaining
K28.5 alternate in accordance with the 8B/10B cod-
ing standard. Thus, the parity of the K28.5 pattern
consists of + + - - + - + - + - + - + - + - or - - + + - + -
+ - + - + - + - +. Table 4 shows the transmitter control
signals.
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Table 2. K Character Generation (SOFx = 0)

K
retcarahC

]0:7[NID NEGK
+DRtnerruC -DRtnerruC

stnemmoC
jhgfiedcba jhgfiedcba

0.82K
1.82K
2.82K
3.82K
4.82K
5.82K
6.82K
7.82K
7.32K
5.72K
7.92K
7.03K

00111000
00111100
00111010
00111110
00111001
00111101
00111011
00111111
11101111
11011111
10111111
01111111

1
1
1
1
1
1
1
1
1
1
1
1

1101000011
0110000011
0101000011
0011000011
1011000011
1010000011
1001000011
1110000011
1110101000
1110100100
1110100010
1110100001

0010111100
1001111100
1010111100
1100111100
0100111100
0101111100
0110111100
0001111100
0001010111
0001011011
0001011101
0001011110

retcarahCcnyS

Table 3. Data to 8B/10B Alphabetic Representation

etyBataD

ro]9:0[NID
]9:0[TUOD

0 1 2 3 4 5 6 7 8 9

citebahplAB01/B8
noitatneserpeR

a b c d e i f g h j

xFOS xNEGK tuptuONID7602S

0 0 ataDlellaraPdedocnE

0 1 ]0:7[NIDdna2elbaTybdenifedsaretcarahCK

1 0 retcarahC5.82K

1 1
,retcarahcdrow61laicepS

ro-+-+-+-+-+-+--++
+-+-+-+-+-+-++--

Table 4. Transmitter Control Signals
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Frequency Synthesizer (PLL)

The S2067 synthesizes a serial transmit clock from
the reference signal provided. The S2067 will obtain
phase and frequency lock within 2500 bit times after
the start of receiving reference clock inputs. Reliable
locking of the transmit PLL is assured, but a lock-
detect output is NOT provided.

Reference Clock Input

The reference clock input must be supplied with a
low-jitter clock source. All reference clocks in a sys-
tem must be within 200 ppm of each other to ensure
that the clock recovery units can lock to the serial
data.

The frequency of the reference clock must be either
1/10 the serial data rate, CLKSEL = 0, or 1/20 the
serial data rate, CLKSEL = 1. Note that in both
cases the frequency of the parallel word rate output,
TCLKO, is constant at 1/10 the serial data rate. See
Table 5.

Serial Data Outputs

Two high-speed differential outputs are provided for
each channel. This enables each channel to drive a
primary and secondary switch fabric for backplane
applications in which redundancy is required to
achieve higher reliability or hot-swappability. The pri-
mary and secondary high speed outputs remain ac-
tive except when the Loopback Mode is enabled.

Each high speed output should be provided with a
resistor to VSS (Gnd) near the device. A value of
4.5KΩ provides optimal performance with minimum
impact on power dissipation. The resistance may be
as low as 450 Ω, but will dissipate additional power
with no substantive performance improvement. Out-
puts are designed to perform optimally when AC-
coupled.

Transmit FIFO Initialization

The transmit FIFO must be initialized after stable
delivery of data and TCLK to the parallel interface,
and before entering the normal operational state of
the circuit. FIFO initialization is performed upon the
de-assertion of the RESET signal. The DIN FIFO is
automatically reset upon power up immediately after
the DIN PLL obtains stable frequency lock. If the
circuit has not reached steady state timing at this
point, then the user must initialize by asserting the
RESET signal. The TCLKO output will operate nor-
mally even when RESET is asserted and is available
for use as an upstream clock source.

RECEIVER DESCRIPTION

Each receiver channel is designed to implement a
Serial Backplane receiver function through the physi-
cal layer. A block diagram showing the basic func-
tion is provided in Figure 5.

Whenever a signal is present, the receiver attempts
to recover the serial clock from the received data
stream. After acquiring bit synchronization, the
S2067 searches the serial bit stream for the occur-
rence of a K28.5 character on which to perform word
synchronization. Once synchronization on both bit
and word boundaries is achieved, the receiver pro-
vides the decoded data on its parallel outputs.

Data Input

Two differential receivers are provided for each chan-
nel of the S2067. This supports switching between
redundant switch fabrics for serial backplane applica-
tions. Each channel has a loopback mode in which
the serial data from the transmitter replaces serial in-
put data. The loopback function for both channels is
controlled by the loopback enable signal, LPEN.

The high speed serial inputs to the S2067 are inter-
nally biased to VDD-1.3V to simplify AC-coupling of
the differential inputs and allow differential termina-
tion with a single resistor. For applications in which
long periods of no data present may occur, a small
positive bias, relative to the inverting input, should
be created on the non-inverting input by connecting
a 10 KΩ resistor to VDD. This will prevent oscillation
of the input stage during loss of input.

Table 5. Operating Rates

ETAR LESKLC
KLCFER

ycneuqerF
tuptuOlaireS

etaR
OKLCT

ycneuqerF

0 0 01/RDS zHG3.1–77.0 01/RDS

0 1 02/RDS zHG3.1–77.0 01/RDS

1 0 01/RDS zHG56.0-93.0 01/RDS

1 1 02/RDS zHG56.0-93.0 01/RDS

Note: SDR = Serial Data Rate.
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Clock Recovery Function

Clock recovery is performed on the input data
stream for each channel of the S2067. The receiver
PLL has been optimized for the anticipated needs of
Serial Backplane systems. A simple state machine in
the clock recovery macro decides whether to acquire
lock from the serial data input or from the reference
clock. The decision is based upon the frequency and
run length of the serial data inputs. If at any time the
frequency or run length checks are violated, the
state machine forces the VCO to lock to the refer-
ence clock. This allows the VCO to maintain the cor-
rect frequency in the absence of data.

The ‘lock to reference’ frequency criteria insure that
the S2067 will respond to variations in the serial data
input frequency (compared to the reference fre-
quency). The new Lock State is dependent upon the
current lock state, as shown in Table 6.

The run-length criteria insure that the S2067 will re-
spond appropriately and quickly to a loss of signal.
The run-length checker flags a condition of consecu-
tive ones or zeros across 12 parallel words. Thus
119 or less consecutive ones or zeros does not
cause signal loss, 129 or more causes signal loss,
and 120 - 128 may or may not, depending on how
the data aligns across byte boundaries.

kcoLtnerruC
etatS etatS etatS etatS etatS

ycneuqerFLLP
)KLCFER.sv( )KLCFER.sv( )KLCFER.sv( )KLCFER.sv( )KLCFER.sv(

etatSkcoLweN

dekcoL

mpp884< dekcoL

mpp237ot884 denimretednU

mpp237> dekcolnU

dekcolnU

mpp442< dekcoL

mpp663ot442 denimretednU

mpp663> dekcolnU

Table 6. Lock to Reference Frequency Criteria

If both the off-frequency detect circuitry test and the
run-length test are satisfied, the CRU will attempt to
lock to the incoming data. When lock is achieved,
LOCK-DET is asserted on the ERR, EOF, and
KFLAG status lines. It is possible for the run length
test to be satisfied due to noise on the inputs, even if
no signal is present. In this case the lock detect sta-
tus may periodically assert as the VCO frequency
approaches that of the REFCLK.

In any transfer of PLL control from the serial data to
the reference clock, the RCxP/N outputs remain
phase continuous and glitch free, assuring the integ-
rity of downstream clocking.

When operating in TCLK mode, both PLL lock status
are indicated by a 1-0-1 on the ERR, EOF, and
KFLAG outputs, respectively.

Reference Clock Input

The reference clock must be provided from a low jitter
clock source. The frequency of the received data
stream (divided-by-10 or 20) must be within 200 ppm
of the reference clock to ensure reliable locking of the
receiver PLL. A single reference clock is provided to
both the transmitter and the receiver of the S2067.

Serial to Parallel Conversion

Once bit synchronization has been attained by the
S2067 CRU, the S2067 must synchronize to the 10
bit word boundary. Word synchronization in the
S2067 is accomplished by detecting and aligning to
the 8B/10B K28.5 codeword. The S2067 will detect
and byte-align to either polarity of the K28.5. Each
channel of the S2067 will detect and align to a K28.5
anywhere in the data stream. For TCLK or REFCLK
mode operation, the presence of a K28.5 is indicated
for each channel by the assertion of the EOFx sig-
nal. Table 8 details the function of the EOF, KFLAG,
and ERR pins in status reporting.

As indicated in Table 8, a 1-0-1 on the ERR, EOF,
and KFLAG signals on any channel is indicative of
CRU lock failure.
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8B/10B Decoding

After performing serial-to-parallel conversion, the
S2067 provides 8B/10B decoding of the data. The
received 10-bit codeword is decoded to recover the
original 8-bit data. The decoder also checks for er-
rors and flags, either invalid codeword errors or run-
ning disparity errors by assertion of the ERRx signal.
Error type is determined by examining the EOF out-
put in accordance with Table 8. When more than one
reportable condition occurs simultaneously, reporting
is in accordance with the rank assigned by Table 8.

Data Output

Data is output on the DOUT[0:7] outputs. K-charac-
ters are flagged using the KFLAG signal. The EOF
(with KFLAG) is used to indicate the reception of a
valid K28.5 character. Invalid codewords and decod-
ing errors are indicated on the ERR output. KFLAG,
EOF, and ERR are buffered with the data in the
FIFO to ensure that all outputs are synchronized at
the S2067 outputs. Errors are reported indepen-
dently for each channel in TCLK or REFCLK mode
operation.

The S2067 TTL outputs are optimized to drive 65Ω
line impedances. Internal source matching provides
good performance on unterminated lines of reason-
able length.

Parallel Output Clock Rate

Two output clock modes are supported. When
CMODE is HIGH, a complementary TTL clock at the
data rate is provided on the RCxP/N outputs. Data
should be clocked on the rising edge of RCxP. When
CMODE is LOW, a complementary TTL clock at 1/2
the data rate is provided. Data should be latched on
the rising edge of RCxP and the rising edge of
RCxN.

The S2067 will operate properly when multiple K28.5
characters are received. Byte alignment is achieved
after the first K28.5 is received. The RCxP/N clock
operates without glitches or loss of cycles.

edoM EDOMC .qerFN/PxCR

edoMkcolCflaH 0 02/0CV

edoMkcolClluF 1 01/0CV

Table 7. Output Clock Modes

RRE FOE GALFK noitpircseD knaR

0 0 0
retcarahcataddilavatahtsetacidnI.retcarahClamroN

.detcetedneebsah
5

0 0 1
retcarahCKatahtsetacidnI.)5.82Kton(retcarahCK

.detcetedneebsah5.82Knahtrehto
5

0 1 0 .desutoN

0 1 1
foretcarahc5.82-KatahtsetacidnI.-5.82Kro+5.82K

.detcetedneebsahytirapyrartibra
3

1 0 0
tondrowatahtsetacidnI.noitaloiVdrowedoC
sahgnippamx.xKrox.xDdilavynaotgnidnopserroc

.deviecerneeb
2

1 0 1
tibURCfossolsetacidni,edomKLCTehtninoitarepO

.kcol
1

1 1 0
sahrorreytirapsidgninnuratahtsetacidnI.rorrEytiraP

.devresboneeb
4

1 1 1 .desutoN

Table 8. Error and Status Reporting
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Figure 8. S2067 Diagnostic Loopback

OTHER OPERATING MODES

Operating Frequency Range

The S2067 is designed to operate at serial baud
rates of 0.77 GHz to 1.3 GHz (616 Mbit/sec to 1040
Mbit/sec user data rate). The part is specified at the
Fibre Channel rate (1062 MHz) and the Gigabit
Ethernet rate (1.25 GHz), but will operate satisfacto-
rily at any rate in this range.

Loopback Mode

When loopback mode is enabled, the serial data
from the transmitter is provided to the serial input of
the receiver. Loopback mode can be simultaneously
enabled for both channels using the loopback-en-
able input, LPEN.

The loopback mode provides the ability to perform
system diagnostics and off-line testing of the inter-
face to guarantee the integrity of the serial channel
before enabling the transmission medium.

The high speed serial outputs are disabled when
loopback operation is enabled.

TEST MODES

The RESET pin is used to initialize the Transmit
FIFOs and must be asserted (LOW) prior to entering
the normal operational state (see section Transmit
FIFO Initialization).

Output
Disabled

CRU

CSU
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Table 9. Transmitter Input Signals Assignment and Description

emaNniP leveL O/I #niP noitpircseD

7ANID
6ANID
5ANID
4ANID
3ANID
2ANID
1ANID
0ANID

LTT I 21P
41T
21R
11P
31T
11R
21T
01P

sisubsihtnoatadlellaraP.AlennahCrofataDtimsnarT
.KLCFERroAKLCTfoegdegnisirehtnonidekcolc

AFOS LTT I 51T foretcarahc5.82KehtsesuachgiHAFOS.AemarFfotratS
.stuptuoAlennahcnodettimsnartebotytirapetairporppa

ANEGK LTT I 31R noatadehtsesuachgiHANEGK.noitareneGretcarahC-K
.retcarahC-Kaotnidedocneebot]7:0[ANID

AKLCT LTT I 01R silangissiht,hgiHsiEDOMTnehW.AkcolCataDtimsnarT
ehtotniAFOSdna,ANEGK,]7:0[ANIDnoataDkcolcotdesu

.derongisiAKCLT,woLsiEDOMTnehW.7602S

7BNID
6BNID
5BNID
4BNID
3BNID
2BNID
1BNID
0BNID

LTT I 61M
51M
41M
61N
51N
41N
61P
51P

dekcolcsisubsihtnoatadlellaraP.BlennahCrofataDtimsnarT
.KLCFERroBKLCTfoegdegnisirehtnoni

BFOS LTT I 51L foretcarahc5.82KehtsesuachgiHBFOS.BemarFfotratS
.stuptuoBlennahcnodettimsnartebotytirapetairporppa

BNEGK LTT I 41L noatadehtsesuachgiHBNEGK.noitareneGretcarahC-K
.retcarahC-Kaotnidedocneebot]7:0[BNID

BKLCT LTT I 61R silangissiht,hgiHsiEDOMTnehW.BkcolCataDtimsnarT
ehtotniBFOSdna,BNEGK,]7:0[BNIDnoataDkcolcotdesu

.derongisiBKLCT,woLsiEDOMTnehW.7602S

Note: All TTL inputs except REFCLK have internal pull-up networks.
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Table 11. Mode Control Signals Assignment and Description

Note: All TTL inputs except REFCLK have internal pull-up networks.

emaNniP leveL O/I #niP noitpircseD

EDOMTSET LTT I 3D .noitarepolamronrofwoLpeeK.lortnoCedoMtseT

1EDOMTSET LTT I 61L .noitarepolamronrofwoLpeeK.lortnoCedoMtseT

EDOMT LTT I 31A desusiKLCFER,woLsiEDOMTnehW.lortnoCedoMtimsnarT
.7602SehtotnixNEGKdnaxFOS,]7:0[xNIDnoatadkcolcot

ehtotniatadkcolcotdesusixKLCT,hgiHsiEDOMTnehW
.7602S

LESKLC LTT I 11B ehtrofLLPehtserugifnoclangissihT.tupnItceleSKLCFER
eht,0=LESKLCnehW.ycneuqerfKLCFERetairporppa

nehW.etardrowlellarapehtlauqedluohsycneuqerfKLCFER
lellarapeht2/1ebdluohsycneuqerfKLCFEReht,1=LESKLC

.etaratad

KLCFER LTT I 51J ycneuqerfdnaOCVtimsnartehtrofdesusikcolCecnerefeR
.atadlairesreviecerehtmorfderevocerkcolcehtrofkcehc

TESER LTT I 51B siLLPreviecerehT.tesernidlehsi7602Seht,woLnehW
ehtnodezilaitinierasOFIFehT.KLCFERehtotkcolotdecrof

setarepo7602Seht,hgiHnehW.TESERfoegdegnisir
.yllamron

ETAR LTT I 11C lauqeetartuptuolairesehthtiwsetarepo7602Seht,woLnehW
ehthtiwsetarepo7602Seht,hgiHnehW.ycneuqerfOCVehtot

.snoitcnufllarof2ybdedividyllanretniOCV

Table 10. Transmitter Output Signals Assignment and Description

emaNniP leveL O/I #niP noitpircseD

PA1XT
NA1XT

.ffiD
LCEPVL

O 61D
51E

.AlennahcrofstuptuolairesdeepshgiHyramirP

PA2XT
NA2XT

.ffiD
LCEPVL

O 61E
51F

.AlennahcrofstuptuolairesdeepshgiHyradnoceS

PB1XT
NB1XT

.ffiD
LCEPVL

O 51G
61G

.BlennahcrofstuptuolairesdeepshgiHyramirP

PB2XT
NB2XT

.ffiD
LCEPVL

O 61H
51H

.BlennahcrofstuptuolairesdeepshgiHyradnoceS

OKLCT LTT O 41K dedivorpsikcolcsihT.etaratadlellaraPehttakcolCtuptuOLTT
.yrtiucricmaerts-puybesurof
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Table 12. Receiver Output Signal Pin Assignment and Description

emaNniP leveL .oN #niP noitpircseD

7ATUOD
6ATUOD
5ATUOD
4ATUOD
3ATUOD
2ATUOD
1ATUOD
0ATUOD

LTT O 2L
1L
2K
1K
3J
1J
3H
2H

sisubsihtnoatadlellaraP.stuptuOataDrevieceRAlennahC
nodilavdnaedomkcolcllufniPACRfoegdegnisirehtnodilav

.edomkcolcflahniNACRdnaPACRhtobfoegdegnisireht

AFOE LTT O 1G tuptuosihtnohgiHA.detceteDemarFfodnEAlennahC
notneserpsidnadetcetedneebsah5.82Kdilavatahtsetacidni

).8elbaTeeS(.]7:0[ATUODstuptuoatadlellarapeht

AGALFK LTT O 2G atahtsetacidniAGALFKnihgiHA.galFretcarahC-KAlennahC
ehtnotneserpataD.detcetedneebsahretcarahclortnocdilav
hcihwetacidniotdesuebdluohs]7:0[ATUODecafretnilellarap

).8elbaTeeS(.deviecersawretcarahc

ARRE LTT O 2J ehtseifingisARREnohgiHA.rorrEevieceRAlennahC
rorredrowedocdilavninarororreytiraparehtiefoecnerrucco

).8elbaTeeS(.ataddeviecerehtfognidocedgnirud

PACR
NACR

LTT O 1M
3L

,AFOE,]7:0[ATUOD,atadeviecerlellaraP.kcolCataDevieceR
nehwPACRfoegdegnisirehtnodilaveraARREdna,AGALFK

PACRhtobfoegdegnisirehtnodilavdnaedomkcolcllufni
.edomkcolcflahniNACRdna

7BTUOD
6BTUOD
5BTUOD
4BTUOD
3BTUOD
2BTUOD
1BTUOD
0BTUOD

LTT O 8P
5T
6R
6P
5R
3T
5P
3R

sisubsihtnoatadlellaraP.stuptuOataDrevieceRBlennahC
nodilavdnaedomkcolcllufniPBCRfoegdegnisirehtnodilav

.edomkcolcflahniNBCRdnaPBCRhtobfoegdegnisireht

BFOE LTT O 2P tuptuosihtnohgiHA.detceteDemarFfodnEBlennahC
notneserpsidnadetcetedneebsah5.82Kdilavatahtsetacidni

).8elbaTeeS(.]7:0[BTUODstuptuoatadlellarapeht

BGALFK LTT O 1R atahtsetacidniBGALFKnihgiHA.galFretcarahC-KBlennahC
ehtnotneserpataD.detcetedneebsahretcarahclortnocdilav
hcihwetacidniotdesuebdluohs]7:0[BTUODecafretnilellarap

).8elbaTeeS(.deviecersawretcarahc

BRRE LTT O 4P ehtseifingisBRREnohgiHA.rorrEevieceRBlennahC
rorredrowedocdilavninarororreytiraparehtiefoecnerrucco

).8elbaTeeS(.ataddeviecerehtfognidocedgnirud

PBCR
NBCR

LTT O 7R
7P

,BFOE,]7:0[BTUOD,atadeviecerlellaraP.kcolCataDevieceR
nehwPBCRfoegdegnisirehtnodilaveraBRREdna,BGALFK

PBCRhtobfoegdegnisirehtnodilavdnaedomkcolcllufni
.edomkcolcflahniNBCRdna
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Table 14. Receiver Control Signals Pin Assignment and Description

emaNniP leveL O/I #niP noitpircseD

NEPL LTT I 41C deepshgihehtsiecruostupni,woLnehW.elbanEkcabpooL
roftuptuolaireseht,hgiHnehW.lennahchcaeroftupnilaires

erastuptuoatadSH.tupnistiotkcabdepoolsilennahchcae
.delbanesikcabpoolnehwdehcleuqs

EDOMC LTT I 2C skcolctuptuolellarapeht,woLnehW.lortnoCedoMkcolC
lellarapeht,hgiHnehW.etaratadeht2/1slauqeetar)N/PxCR(

.etaratadehtotlauqesietar)N/PxCR(skcolctuptuo

Table 13. Receiver Input Signal Pin Assignment and Description

emaNniP leveL O/I #niP noitpircseD

PA1XR
NA1XR

.ffiD
LCEPVL

I 5B
4A

.AlennahcrofstupnielbitapmocLCEPVLlaitnereffidyramirP
yllanretnI.evitagenehtsiNA1XR,tupnievitisopehtsiPA1XR

.snoitacilppadelpuocCArofV3.1-DDVotdesaib

PA2XR
NA2XR

.ffiD
LCEPVL

I 3B
2A

.AlennahcrofstupnielbitapmocLCEPVLlaitnereffidyradnoceS
yllanretnI.evitagenehtsiNA2XR,tupnievitisopehtsiPA2XR

.snoitacilppadelpuocCArofV3.1-DDVotdesaib

ALESXR LTT I 6B hgiH,A1XRtupnistceleswoL.lortnoCtceleStupnIAlennahC
).detcennoctonnehwpu-lluplanretnI(.A2XRstceles

PB1XR
NB1XR

.ffiD
LCEPVL

I 01B
11A

.BlennahcrofstupnielbitapmocLCEPVLlaitnereffidyramirP
yllanretnI.evitagenehtsiNB1XR,tupnievitisopehtsiPB1XR

.snoitacilppadelpuocCArofV3.1-DDVotdesaib

PB2XR
NB2XR

.ffiD
LCEPVL

I 9A
9B

.BlennahcrofstupnielbitapmocLCEPVLlaitnereffidyradnoceS
yllanretnI.evitagenehtsiNB2XR,tupnievitisopehtsiPB2XR

.snoitacilppadelpuocCArofV3.1-DDVotdesaib

BLESXR LTT I 9C hgiH,B1XRtupnistceleswoL.lortnoCtceleStupnIBlennahC
).detcennoctonnehwpu-lluplanretnI(.B2XRstceles
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Table 15. Power and Ground Signals Pin Assignment and Description

emaNniP .ytQ #niP noitpircseD

ADDV 3 5C,31B,8B .)deretlif(esionwol)DDV(rewoPgolanA

ASSV 3 31C,4B,8A .)SSV(dnuorGgolanA

DDV 3 6C,21B,01A .)DDV(yrtiucricdeepshgihrofrewoP

SSV
BUSSSV

8 ,21A,7A,5A,3A
,01C,8C,41A

21C

.)SSV(yrtiucricdeepshgihrofdnuorG

RWPLCEP 4 ,41G,61F,51D
61J

.)DDV(rewoPLCEP

DNGLCEP 1 61C .)SSV(dnuorGLCEP

RWPGID 5 ,61K,2D,1C,2B
1N

.)DDV(rewoPyrtiucriceroC

DNGGID 8 ,3E,2E,1D,3C
1T,1P,51K,41J

.)SSV(dnuorGyrtiucriceroC

RWPLTT 9 ,2M,1H,3G,1F
,8R,4R,9P,3N

7T

.)DDV(O/ILTTrofrewoP

DNGLTT 11 ,3K,3F,2F,1E
,2T,3P,2N,3M

11T,8T,4T

.)SSV(O/ILTTrofdnuorG

RWP 1 61A .)V3.3+(DDVottcennoC

DNG 2 1B,6A .)DNG(SSVottcennoC

2PAC,1PAC 2 41B,51A .roticapacretlifpoollanretxerofsniP

CN 02 ,4C,61B,7B,1A
,41D,51C,7C
,41H,41F,41E

,9R,2R,41P,31P
,9T,6T,51R,41R

61T,01T

.tcennoCtoNoD.sniPtseTsadesU.detcennoCtoN
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Figure 9. S2067 Pinout (Bottom View)

A B C D E F G H J K L M N P R T

1 CN DNG RWPGID DNGGID DNGLTT RWPLTT AFOE RWPLTT 2ATUOD 4ATUOD 6ATUOD PACR RWPGID DNGGID BGALFK DNGGID

2 NA2XR RWPGID EDOMC RWPGID DNGGID DNGLTT AGALFK 0ATUOD ARRE 5ATUOD 7ATUOD RWPLTT DNGLTT BFOE CN DNGLTT

3 BUSSSV PA2XR DNGGID
TSET
EDOM

DNGGID DNGLTT RWPLTT 1ATUOD 3ATUOD DNGLTT NACR DNGLTT RWPLTT DNGLTT 0BTUOD 2BTUOD

4 NA1XR ASSV CN BRRE RWPLTT DNGLTT

5 SSV PA1XR ADDV 1BTUOD 3BTUOD 6BTUOD

6 DNG ALESXR DDV 4BTUOD 5BTUOD CN

7 BUSSSV CN CN NBCR PBCR RWPLTT

8 ASSV ADDV BUSSSV 7BTUOD RWPLTT DNGLTT

9 PB2XR NB2XR BLESXR RWPLTT CN CN

01 DDV PB1XR SSV 0ANID AKLCT CN

11 NB1XR LESKLC ETAR 4ANID 2ANID DNGLTT

21 BUSSSV DDV BUSSSV 7ANID 5ANID 1ANID

31 EDOMT ADDV ASSV CN ANEGK 3ANID

41 SSV 2PAC NEPL CN CN CN RWPLCEP CN DNGGID OKLCT BNEGK 5BNID 2BNID CN CN 6ANID

51 1PAC TESER CN RWPLCEP NA1XT NA2XT PB1XT NB2XT KLCFER DNGGID BFOS 6BNID 3BNID 0BNID CN AFOS

61 RWP CN DNGLCEP PA1XT PA2XT RWPLCEP NB1XT PB2XT RWPLCEP RWPGID
TSET
1EDOM

7BNID 4BNID 1BNID BKLCT CN

Note: NC used as Test Pins. Do Not Connect.
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Figure 10. S2067 Pinout (Top View)

T R P N M L K J H G F E D C B A

DNGGID BGALFK DNGGID RWPGID PACR 6ATUOD 4ATUOD 2ATUOD RWPLTT AFOE RWPLTT DNGLTT DNGGID RWPGID DNG CN 1

DNGLTT CN BFOE DNGLTT RWPLTT 7ATUOD 5ATUOD ARRE 0ATUOD AGALFK DNGLTT DNGGID RWPGID EDOMC RWPGID NA2XR 2

2BTUOD 0BTUOD DNGLTT RWPLTT DNGLTT NACR DNGLTT 3ATUOD 1ATUOD RWPLTT DNGLTT DNGGID
TSET
EDOM

DNGGID PA2XR BUSSSV 3

DNGLTT RWPLTT BRRE CN ASSV NA1XR 4

6BTUOD 3BTUOD 1BTUOD ADDV PA1XR SSV 5

CN 5BTUOD 4BTUOD DDV ALESXR DNG 6

RWPLTT PBCR NBCR CN CN BUSSSV 7

DNGLTT RWPLTT 7BTUOD BUSSSV ADDV ASSV 8

CN CN RWPLTT BLESXR NB2XR PB2XR 9

CN AKLCT 0ANID SSV PB1XR DDV 01

DNGLTT 2ANID 4ANID ETAR LESKLC NB1XR 11

1ANID 5ANID 7ANID BUSSSV DDV BUSSSV 21

3ANID ANEGK CN ASSV ADDV EDOMT 31

6ANID CN CN 2BNID 5BNID BNEGK OKLCT DNGGID CN RWPLCEP CN CN CN NEPL 2PAC SSV 41

AFOS CN 0BNID 3BNID 6BNID BFOS DNGGID KLCFER NB2XT PB1XT NA2XT NA1XT RWPLCEP CN TESER 1PAC 51

CN BKLCT 1BNID 4BNID 7BNID
TSET
1EDOM

RWPGID RWPLCEP PB2XT NB1XT RWPLCEP PA2XT PA1XT DNGLCEP CN RWP 61

Note: NC used as Test Pins. Do Not Connect.
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Figure 11. 156 TBGA Package

Device

S2067 15˚C/W

Θja 

1.0˚C/W

Θjc 

Thermal Management
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Figure 13. Transmitter Timing (TCLK Mode, TMODE = 1)

Table 17. S2067 Transmitter Timing (TCLK Mode, TMODE = 1)

TCLKx

DINx[0:7], SOFx,
KGENx

T1 T2

SERIAL DATA OUT

sretemaraP noitpircseD niM xaM stinU snoitidnoC

T1 KLCT.t.r.wputeSataD 0.1 - sn .1etoNeeS

T2 KLCT.t.r.wdloHataD 5.0 - sn

xKLCTneewtebtfirDesahP
KLCFERdna

3- 3+ sn

1. All AC measurements are made from the reference voltage level of the clock (1.4 V) to the valid input or output data
levels (.8 V or 2.0 V).

Figure 12. Transmitter Timing (REFCLK Mode, TMODE =0)

Table 16. S2067 Transmitter Timing (REFCLK Mode, TMODE =0)

REFCLK

DINx[0:7], SOFx,
        KGENx

T1 T2

SERIAL DATA OUT

sretemaraP noitpircseD niM xaM stinU snoitidnoC

T1 KLCFER.t.r.wputeSataD 5.0 - sn .1etoNeeS

T2 KLCFER.t.r.wdloHataD 3.1 - sn

1. All AC measurements are made from the reference voltage level of the clock (1.4 V) to the valid input or
output data levels (.8 V or 2.0 V).
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Figure 14. Receiver Timing (Full Clock Mode, CMODE = 1)

Table 18. S2067 Receiver Timing (Full Clock Mode, CMODE = 1)

Figure 15. Receiver Timing (Half Clock Mode, CMODE = 0)

Table 19. S2067 Receiver Timing (Half Clock Mode, CMODE = 0)

RCxN

DOUTx[0:7], EOFx,
KFLAGx, ERRx

SERIAL DATA IN

T3 T4

RCxP

sretemaraP noitpircseD niM xaM stinU snoitidnoC

T3 PxCR.t.r.wputeSataD
57.2

5.3
- sn

spbG52.1ta
spbG260.1ta 1

T4 PxCR.t.r.wdloHataD 0.2 - sn

elcyCytuDN/PxCR 04 06 %

sretemaraP noitpircseD niM xaM stinU snoitidnoC

T3 N/PxCR.t.r.wputeSataD
5.2
5.3

- sn
spbG52.1ta

spbG260.1ta 1

T4 N/PxCR.t.r.wdloHataD 0.2 - sn

T5

NxCRotesirPxCRmorfemiT
esir

8.7
3.9

28.8
4.01

sn
sn

spbG52.1ta
spbG260.1ta 1

elcyCytuDN/PxCR 04 06 %

RCxN

DOUTx[0:7], EOFx,
KFLAGx, ERRx

SERIAL DATA IN

RCxP

T3 T4 T3 T4

T5

1. All AC measurements are made from the reference voltage level of the clock (1.4 V) to the valid input or output data
levels (.8 V or 2.0 V).

1. All AC measurements are made from the reference voltage level of the clock (1.4 V) to the valid input or
output data levels (.8 V or 2.0 V).
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Note: Measurements are made at (.8 V level of clocks.

Table 20. S2064 Transmitter (TCLKO Timing)

Figure 16. TCLKO Timing

REFCLK

T6

TCLKO

sretemaraP noitpircseD niM xaM stinU snoitidnoC

T6 KLCFER.t.r.wOKLCT 2 5.7 sn

elcyCytuDOKLCT %04 %06 %
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Table 21. Absolute Maximum Ratings

Table 22. Recommended Operating Conditions

Table 23. Reference Clock Requirements

retemaraP niM pyT xaM stinU

saiBrednUerutarepmeTesaC 55- 521 C˚

saiBrednUerutarepmeTnoitcnuJ 55- 051 C˚

erutarepmeTegarotS 56- 051 C˚

DNGottcepseRhtiwDDVnoegatloV 5.0- 0.7+ V

niPtupnILTTynanoegatloV 5.0- 74.3 V

niPtupnILCEPynanoegatloV 0 DDV V

tnerruCkniStuptuOLTT 8 Am

tnerruCecruoStuptuOLTT 8 Am

tnerruCecruoStuptuOLCEPdeepShgiH 03 Am

O/ILTT,egatloVegrahcsiDcitatS 0002 V

O/ILCEP,egatloVegrahcsiDcitatS 0051 V

retemaraP niM pyT xaM stinU

saiBrednUerutarepmeTtneibmA 0 07 C˚

saiBrednUerutarepmeTnoitcnuJ 031 C˚

ottcepseRhtiwniPrewoPynanoegatloV
SSV/DNG

31.3 3.3 74.3 V

niPtupnILTTnoegatloV 0 74.3 V

niPtupnILCEPynanoegatloV
DDV
V2-

DDV V

sretemaraP noitpircseD niM xaM stinU snoitidnoC

TF ecnareloTycneuqerF 001- 001+ mpp

DT 2-1 yrtemmyS 04 06 % .tp%05taelcyCytuD

T RCR T, FCR emiTllaFdnaesiRKLCFER 2 sn .%08-%02

— rettiJ 08 sp
niatniamot,kaeP-ot-kaeP

≥ .gninepoeye%77
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Table 26. DC Characteristics

sretemaraP noitpircseD niM pyT xaM stinU snoitidnoC

V HO )LTT(egatloVhgiHtuptuO 4.2 8.2 DDV V Inim=DDV HO Am4-=

V LO )LTT(egatloVwoLtuptuO DNG 520. 5.0 V Inim=DDV LO Am4=

V HI )LTT(egatloVhgiHtupnI 0.2 V

V LI )LTT(egatloVwoLtupnI DNG 8.0 V

I HI )LTT(tnerruChgiHtupnI 04 Aµ V NI xaM=DDV,V4.2=

I LI )LTT(tnerruCwoLtupnI 006 Aµ V NI xaM=DDV,V8.0=

DDI tnerruCylppuS 084 006 Am .nrettaP0101

PD noitapissiDrewoP 6.1 1.2 W .nrettaP0101

V FFID

gniwsegatlovtupnilaitnereffid.niM
stupniLCEPlaitnereffidrof

001 0022 Vm .02erugiFeeS

∆V TUO

egatloVtuptuOlaireSlaitnereffiD
gniwS

0051 0091 0022 Vm

K5.4htiwdelpuocCA Ω
001dnanwodllup Ω

eeS.noitanimretlaitnereffid
.91erugiF

C NI ecnaticapaCtupnI 5.1 3 fp

Table 24. Serial Data Timing, Transmit Outputs

Table 25. Serial Data Timing, Receive Inputs

sretemaraP noitpircseD niM pyT xaM stinU stnemmoC

rettiJlatoT rettijlatottuptuOataDlaireS 291 sp .kaeP-ot-kaeP

T JD rettijcitsinimretedtuptuOataDlaireS 08 sp .kaeP-ot-kaeP

T RS T, FS emitllafdnaesirtuptuOataDlaireS 003 sp K5.4.%08-%02 Ω .dnuorgot

sretemaraP noitpircseD niM pyT xaM stinU stnemmoC

T PR T, PF emiTllaFdnaesiRPxCR 0.3 sn .81erugiFeeS

T NR T, PF emiTllaFdnaesiRNxCR 0.3 sn .81erugiFeeS

T RD T, FD emiTllaFdnaesiRxTUOD 0.3 sn .71erugiFeeS

T KCOL

)ycneuqerF(
emiTkcoLnoitisiuqcAycneuqerF

)spbG52.1()kcoLfossoL(
5.2 sµ

elpmasnrettapeldiB01/B8
.putratsecivedmorf,sisab

T KCOL

)esahP(
emiTkcoLnoitisiuqcAesahP

)spbG52.1()ytiunitnocsiDesahP(

051 sn
ees(eyeatadtupni%09

.)22erugiF

081 sn .eyeatadtupni%07

T JD ecnareloTrettiJtupnIcitsinimreteD 073 sp

rettiJtupnI
ecnareloT

ecnarelotrettijlatottupnIataDlaireS 995 sp
ybdeificepssa,kaeP-ot-kaeP

.z3.208EEEI

R RS R, FS emitllafdnaesirtupnIataDlaireS 053 sp .%08-%02
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OUTPUT LOAD

The S2067 serial outputs require a resistive load to
set the output current. The recommended resistor
value is 4.5KΩ to ground. This value can be varied
to adjust drive current, signal voltage swing, and
power usage on the board.

ACQUISITION TIME

With the input eye diagram shown in Figure 22, the
S2067 will recover data with a ≤1E-9 BER within the
time specified by TLOCK in Table 25 after an instan-
taneous phase shift of the incoming data.

Figure 20. High Speed Differential Inputs

Figure 17. Serial Input/Output Rise and Fall Time Figure 21. Receiver Input Eye Diagram Jitter Mask

Figure 18. TTL Input/Output Rise and Fall Time

Figure 19. Serial Output Load Figure 22. Acquisition Time Eye Diagram
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Figure 23. Loop Filter Capacitor Connections

CAP1

270Ω

22 nf
CAP2

270Ω

S2067

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/parts/5981903/S2067.html


28

S2067 DUAL SERIAL BACKPLANE DEVICE WITH DUAL I/O

June 22, 2000 / Revision C

Ordering Information

XIFERP ECIVED EGAKCAP

tiucriCdetargetnI–S 7602 AGBT651–BT

X XXXX XX
Prefix     Device    Package

AMCC is a registered trademark of Applied Micro Circuits Corporation.
Copyright ® 2000 Applied Micro Circuits Corporation

D60/R93

AMCC reserves the right to make changes to its products or to discontinue any semiconductor product or service without notice, and
advises its customers to obtain the latest version of relevant information to verify, before placing orders, that the information being relied
on is current.

AMCC does not assume any liability arising out of the application or use of any product or circuit described herein, neither does it convey
any license under its patent rights nor the rights of others.

AMCC reserves the right to ship devices of higher grade in place of those of lower grade.

AMCC SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED TO BE SUITABLE FOR
USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER CRITICAL APPLICATIONS.

Applied Micro Circuits Corporation  •  6290 Sequence Dr., San Diego, CA 92121
Phone: (858) 450-9333  •  (800) 755-2622  •  Fax: (858) 450-9885
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