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DLR1040 Receiver
DLT1040 Transmitter

FIBER OPTIC DATA LINKS
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Features:

= Full FDDI

= Single +5-volt powar supply

= Compact ST connectorized 18-pin DIP package
* Pin compatible with ODL125*

Applications:

= FDDI Concentrators, Bridges, Routers & Gateways
* Local area networks
+ Point-lo-point data communications

DL1040

The DL1040 data links are high performance cost alficient
modules for sefial optical data communications applications
wilth data rales up to 125 Mbd.

Thesa modules are designed for 50 or 62.5 pm core multi-
mada communications fiber and operate at & nominal wave-
langth of 1310 nm. They incorporate BET&D's high perlor-
mance, reliable, long wavelength optical devices and proven
hybrid technoclogy 1o ghve long e and consisiant servica.

The DLT1040 transmitter usas an advancad adga-amitting
(ELED) source which provides exceptiona! performance on
both §2.5 and 50 pm core fibers.

The DLA1040 raceiver uses an MOVPE grown planar PIN
Photodatector for low dark current and axcellent responsivity.

A pssudo-ECL logic interface simpliias intadace to  FODI
physical layer chip sets.
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GENERAL DESCRIPTION

The DL1040 data link medules are designed to provide a
simple interface between Psesudo-ECL (PECL) logic and muhi-
mode oplical fiber. The devices are pin compatible with
AT&T's ODL126* line of data link componants.

The modules are asynchronous having no internal clock
recovery or reganaration. This allows the DL1040 to operate
in pulse-tims modulaled analog transmiss|on systems (PFM &
PPM) as well as in digital appiications.

Figure 1 - Simplified Transmifer Schemakic

The PECL interface is used to simplify connaction to a numbar
of commercially avallable products such as Molorola's
MCEBB36 FCG chiporAMD's TAXI™ and Suparhst™ chipsats.
Thia DL1040 | optirmized for 125 Mbd oparation, but can be
used over a range of signal rates. The DL1040 data link set is
guaranieed to meet FDDI PMD specifications when used
within the oparating conditions specified in this documant.?
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1. Pesude-ECL Loga: is ECL Logic operated from +5V power supplies.
2. FDDI PMD is American National Standard x3,148,
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CONNECTION DIAGRAMS - TOP VIEW
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DLA1040 RECEIVER
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DLT1040 TRANSMITTER

GND: Ground conneclions

These pins are to ba connactad to the systam digital ground
(usually 0V). The pina are not all internaly connecled to each
other, but should be connected togsther on the system beard.

8D, 5D: Signal Datect Oulputs

Thegze ping are PECL outputs. SD i HIGH whan sulficlant
optical powaer is prasent al the input port. This function is
defined in PMD section 8.1.1.

¥V, Positive power supply pins

These pins are to be connected 1o the nominal +5Y power

supplhy,

DATA , DATA: Serial data outputs
These ping are PECL outputs. Data is HIGH during an aptical
pulse al the receiver input.

Bisd

GND: Ground connections
Thess ping are 1o ba connaciad 1o the systemn dightal ground
{wsually OV).

'J':: Positive powar supply pins
Thasa pins are to ba connected 1o the nominal +5V power
BUpply. .

DATA , DATA: Sarial data inputs

Thesa pins are PECL diflarantial inputs. When Datais HIGH
relative to /[DATA, the optical source is furned on.,  For single-
ended data sourcas, sither input can be connected to V.

¥+ PECL input blas source

This pin provides a mad-swing reference voltage. 1 can ba
usedto bias one frangmitterinput § asingle-anded data source
is to be used. Vi, is nominally 1.29 volis balow V.
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FUNCTIONAL DESCRIPTION DLR1040 RECEIVER

Design

The DLR1040 receiver contains an InGaAsiInP photo detec-
tor, a silcon bipolar |C preamplifiar and a hybrid postampd
decksion clrcult. The preamp and photodelactor ane mounted
in & hybrid sub-assembly to minimize stray capaciiance and to
provide shielding. This technique yields a highly refiable, but
also high performance, receiver module.

The pastamglifier is AC- couplad to the preamplifier as illus-
trated in Figure 2. The coupling capacitor is large anough to
pass 4B5B FDD| coded dala al 125 Mbd without significant
distortion or parformance penalty. I a lower signal rate, or a
eode which has significantly mora low frequency content is
usad, sansitivity, jitter and pulsa distortion can ba degraded.

Figure 2 akso shows afilter network which limits the bandwidth
of the preamp output signal. The filter is designed to bandlimit
the preamp output noise and thus improve the receiver
sensitivity. Thess components will also raduce tha sensitivity
of the receiver as the signal bit rate is increased above 125
Mitd,

Noles Immunity

The BTAD receiver includes intemal circUill componants

to fiter powar supply noise. Testing has shown excellenl
rejection of power supply nolsa in the frequency range of 0 to
100 kHz (the ranga where filtar circult slements becomsa
physically large). In addition, rejaction of EMI has basn tested
from 10 kHz 1o 1 GHz at a field strength of 2Vimwith nagligable
performance degradation.

Undar some conditions of EMI and power supply noise, power
supply filtering may be necassary. H receiver sensitivity is
foundto be degradad by power supply nokse, the filter network
illustratad in Figurs 3 may be used to improve parformance.
The values of tha fiter components are recommendations and
may be changed o suit a particular systam anvironmeni.
Shialded inductors are recommandad.

Bisd)

Terminating the Outputs

The PECL Data outputs of the receiver may beterminatsd with
the standard Thevenin-equivalent 50 chm to V. -2V termi-
nations shown in Figure 4. Other standard ECL terminating
technigues may be used. The two oulputs of the receiver
should be terminated with kdentical load circuits to avoid
unecessarily large AC current in V.. Hthe outputs are loaded
idantically, the AC current is largaly nulled.

The SD outputs of the receiver are PECL logic and must be
loadad i they are to be used. Eithar or both of the oulputs may
be used, The signal detect circult is much slower than the data
path, so tha AC noise generated by an asymmalrical load is
negligible. Power consumption may be reduced by using &
higher than nermallead impedance for the SD outputs. Trans-
migsion line effects are not ganarally a problem aa the swilching
rate is slow

The Signal Detect Circuit

The signal detect circuit works by sensing the paak level of the
received signal and comparing this lkevel 1o a refersnca. The
signal detect switching levels comply with the FDDI PMD
spacification over the specifiad operating tamperature and
signal patiem,

The DL1 040 medules are dasigned to ba wave soldered onlo
a printed wiring board. Ht is, however, important to keep fluids
and dirt out of the optical port during these and subsequent
operations. BTAD can supply a process cap which will allow
the part to be used in aquecus or solvent based flux ramaval
systems. Contactyour BTAD sales representativefor ordaring
inforrmation.
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FUNCTIONAL DESCRIPTION DLT1040 TRANSMITTER

Design

Tha DLT1040 transmitter uses a highly reliable ELED as its
optical source. The ELED has the advantage of a narmrow
numencal aparature. Thus it can couple almost as much light
into & 50 pm core fiber as it can Wt 62.5 um core liber. The
optical output is obiained by modulating the current in the
ELED with a hybrid differential bipolar drive circuit. This circuit
includes current pulse shaping and temperature compensation
circultry which oplimizes the output pulse shape. Figura 1
shows a block diagram of tha fransmiter circuits.

Thatransmitteris DC coupled throughoul and thus itcan baused
with ary data pattem or data rate irom DC 10125 Mbd,

Thermal Pedormence

The output power of the transmitter varies with tamperature
with a temperature cosfficient <1%™C. This variation s
caused by thermal changes in the conversion efficiency of the
ELED. intemnal temperature compensation of the ELED drive
current tends to stabilize the oulput power, but design trade-
offs raquire that some residual flustuation remains.

Figure 3 - n Filter Network for Noise Filering

Single-Ended Operation

The transmitier provides a 'V output which is familiar 1o users
ol ECL logle. Vi is a miarence voltage of 1.20 V below V__
{nominally 3.71 ¥V above ground). This voltage is hall-way
between a PECL HIGH and a PECL LOW. It can thus be used
to bias ona of the differential Data inputs if the signal source
available is single-ended. It is imporant to note that PECL
logic is referenced o the positive power supply (V,..) and has
no rajection of noise on that node. Thus if a single-ended,
ground-referanced signal source is used, power supply noise
coupled to V,, may exceed the allowable ECL logic noise
aTgn.

Product Safety Notes

Optical Hazards - The DLT1040 optical output cannct present
an eys hazard, Good safety practices suggest however, that
personnel should not look directly into an optical port during
tasting or sendcing. This avoids hazards resulting from
misldentifying a high power optical pon.

100 nH
V.. U:D Filtered V__to Data Link
10uF r_-JE 100nF 10nF
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BT & D TECHNOLOGIES 55E D WM 1145083 0000295 255 EMBTDT
MAXIMUM RATINGS
Parameter Symbol Minimum Maximum Units
Storage Temperature T -40 +85 °C
Lead Soldering Temperature / Time 240/10 °Cls
Relative Humidity RH non-condensing %RH
Vbb Output Current -1 +1 mA
Output Current (other outputs) lour 0 30 mA
Input Voltage Vee Ve v
Power Supply Voltage Ve 0 6 v
OPERATING ENVIRONMENT
Power Supply Voltage Vee +4.5 +5.5 Vv
Ambient Operating Temperature
Commercial Tep 0 70 °C
Industrial -40 85
DLT1040 TRANSMITTER PERFORMANCE SPECIFICATIONS
Parameter Symbol Minimum Typical Maximum Units
Output Center Wavelength 1270 1300 1380 nm
Output Spectral Width 80 120 nm
Optical Output Power [1] Commercial -19.0 -155 -14.0 dBm
Industrial -23.0 -16.5 -14.0 dBm
Optical Rise and Fall Time [2] 0.6 2 3.5 ns
Duty Cycle Distortion 0.6 ns
Extinguished Optical Power [3] 0 30 nw
Input Sensitivity [4] 100 300 mv
Input Current (High) [5] 50 uA
Vbb Output Voltage [6] -1.3 Vv
Power Supply Current (7] 125 160 mA
B- D Publication No.  Revision  Issue date: Page
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B T & D TECHNOLOGIES

S5E D EE 1185083 D00029k 191 MEBTDT

PHYSICAL PROPERTIES
Lead Finish PB/Sn Solder Coat
Weight 10g nominal

ESD Class 2 per MiL-STD-883 METHOD 3015

Vibration (non op)  MIL-STD-883C, Method 2007A; 4 cycles per axis @ 20G
Shock (non op) MIL-STD-883C, Method 2002B; 500G, 5 cycles per orientation

DLR1040 RECEIVER PERFORMANCE SPECIFICATIONS

Parameter Syrnbol Minimum Typical Maximum Units

Intput Center Wavelength Ac 1270 1300 1380 nm
Sensitivity [8] sens -35.5 -33.0 dBm
Maximum Input Power Popr -14.0 dBm

Input Pulse Width 5 1000 ns

Input Duty Cycle [9] 40 50 60 %

Pulse Width Distortion PWD 0.7 ns
Power to Assert SD [10] Pyoa -31 dBm

Error rate for SD De-assert [11] 0.01 Errors/Bit

SD Output Hysteresis 1.5 dB

SD Output Assertion Time teon 100 us

SD Output De-assertion Time o 350 us

Output High Voltage [12] Vou -1.0 -0.7 A

Output Low Voltage [12] Vo -2.0 -1.6 Vv

Output Rise/Fall Time t.t 0.5 1 1.5 ns

Power Supply Current [13] lee 80 100 120 mA
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B T & D TECHNOLOGIES S55E D WE 1125083 0000297 028 EMEBTDT

NOTES:

[1]1 Output power temperature sensitivity is typically <1% per °C. Maximum and minimum
values include this variation. Output power specified with 50% duty cycle data, 62.5mm
core, 0.275 NA fiber. Industrial temperature range specs are for reference only.

[2] Optical rise and fall times are measured 10 to 90% on a 12.5 MHz square wave signal.

[3] Extinguished optical power is measured with /DATA HIGH and DATA LOW.

[4] Input sensitivity is the voltage difference at the inputs required to switch the optical
output state.

[5] HIGH input state is defined as the input pin having voltage at least 300 mV more
positive than its complement.

[6] Specified with no load current. Measured w.r.t. V..

[71 The power supply current varies with temperature. Maximum current is specified at
V. =+5.5V @ 85°.

[8] Sensitivity is measured with the FDDI Appendix B test pattern. Both DATA and /DATA
are PECL terminated. Under 1.38kHz BLW conditions, a minimum sensitivity of -31.0
dBm is specified for DLR1040.

[9] Specifications assume a long-term 50% duty cycle.

[10] This is the maximum power below which SD may be de-asserted.
[11] This is the maximum error rate at which SD may remain asserted.
[12] These voltages are measured w.rt. V..

[13] The current excludes the output load current.
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BT & D TECHNOLOGIES

S55E D HE 1185083 0000298 Thy EEBTDT

PECL OUTPUT TERMINATIONS- FIGURE 4

50 ohm Transmission Line Termination

75 ohm Transmission Line Termination

............

E 82 Ohms

TO

. —a= PECL

! PECL Ouput Input
.............. Pin , 130 Ohms

L&A ANA—

[+

: 1 120 Ohme

s z T0

: : PECL

| PECL Output Input

............. Pin 200 Ohme
GND

Simplified Termination for Signal Detect Qutputs

TO
. : PECL
" PECL Output Input
U Pin 510 Ohms

GND

The Figures above give recommended PECL output
terminations. The simplified termination consumes about
half the power of the other two techniques. Its impedance is
too high to match a practical microstrip transmission line
and thus it should only be used in situations where the line
length is short relative to the signal propagation velocity.
For standard FR-4 epoxy-glass board this length is about 5

cm.
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B T & D TECHNOLOGIES

S55E D WM 1145083 0000299 9T0 MEBTDT

PACKAGE DRAWING DL1040

Front View

Pins are coated with Pb/Sn solder.

DIM MIN NOM MAX

A 13.70

B _ R 25.80

C _ S 39.00

D _ 11.90

E 3.00 — 4.00

F 3.20 3.55

G 0.50

H — 2.54 —_—

J _— 7.62 —_—

K e 0.38 -

L - 1.00 -
M 7.00 _—

All dimensions in mm
Top View
DLT/DLR1040 A
\J
B >
< C >
Side View
J;( Product Serial Number
4
1 b

L

Bisb)
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B T & D TECHNOLOGIES S5E D EE 1185083 0000300 4u4e EEBTDT

ORDERING INFORMATION

The DL1040 modules may be ordered individually, or as a transmitter/receiver set.

When ordering, please specify the part number as indicated below:

DL1040 - ST- XX

L

Modification Code
None = Full Conformance FDDI PMD

Connector Suffix
ST = ST® Receptacle

Model name
DLT1040 = Transmitter
DLR 1040 = Raceiver Allowable part number table;
DL1040 = TX/RX set DLT1040-ST
DLR1040 - ST
DL1040 - ST

HANDLING PRECAUTIONS

The DL1040 can be damaged by current surges or overvoltage. Power supply transient precautions should be taken. Normal
handling precautions for electrostatic sensitive devices should be taken.

Americas Asia Pacific Europe
BT&D Technologies BT&D Technologies BT&D Technologies, Ltd.
500 North Walnut Road Du Pont Japan Technical Center Whitehouse Road
Kennett Square 4997 Shin-Yoshida-Cho ipswich, Suffolk
PA 19348 Kohoku-Ku, Yokohama-Shi IP15PB
Kanagawa 223, Japan England
Telephone: Telephone: Telephone:
(800) 545-4306 (U.S. only) (045) 593-4870 0473-742250
(215) 444-6888 Int: +44-473-742250
Fax: Fax: Fax:
{(215) 444-6868 (045) 593-4852 +44-473-241110
Boston, MA
(617) 229-5805
San Jose, CA
(408) 428-9377
(800) 848-1923 (U.S. only)
irvine, CA
(714) 453-8111
Dallas,TX
(214) 503-0085
BTAD Technologies reserves the right to make changes to the products d ibed herein without natice. No lability is assumed as a result

of their use or application. No rights under any patent accompany the sals of any such product. All rights reserved. BT&D Technologies.
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TAX! and SuperNet are registered trademarks of AMD
ST, and ODL125 are registered trademarks of ATAT
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