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DS3893A BTL TURBOTRANSCEIVER

Check for Samples: DS3893A

FEATURES

« Fast Single Ended Transceiver (Typical Driver
Enable and Receiver Propagation Delays are
3.5ns and 5 ns)

« Backplane Transceiver Logic (BTL) Levels (1V
logic swing)
e Less than 5 pF Bus-Port Capacitance

e Drives Densely Loaded Backplanes with
Equivalent Load Impedances Down to 10Q

e Specially Designed for Stripline Backplanes

e Separate Bus Ground Returns for Each Driver
to Minimize Ground Noise

e High Impedance, MOS and TTL Compatible
Inputs

e TRI-STATE Control for Receiver Outputs

e Built-in Bandgap Reference Provides Accurate
Receiver Threshold

e Glitch Free Power Up/Down Protection on all
Outputs

e Oxide Isolated Bipolar Technology

DESCRIPTION

The TURBOTRANSCEIVER is designed for use in
very high speed bus systems. The bus terminal
characteristics of the TURBOTRANSCEIVER are
referred to as “Backplane Transceiver Logic” (BTL).
BTL is a new logic signaling standard that has been
developed to enhance the performance of backplane
buses. BTL compatible transceivers feature low
output capacitance drivers to minimize bus loading, a
1V nominal signal swing for reduced power
consumption and receivers with precision thresholds
for maximum noise immunity. This new standard
eliminates the settling time delays, that severely limit
the TTL bus performance, to provide significantly
higher bus transfer rates.

The TURBOTRANSCEIVER is compatible with the
requirements of the proposed IEEE 896 Futurebus
draft standard. It is similar to the DS3896/97 BTL
TRAPEZOIDAL Transceivers but the trapezoidal
feature has been removed to improve the propagation
delay. A stripline backplane is therefore required to
reduce the crosstalk induced by the faster rise and
fall times. This device can drive a 10Q load with a
typical propagation delay of 3.5 ns for the driver and
5 ns for the receiver.

When multiple devices are used to drive a parallel
bus, the driver enables can be tied together and used
as a common control line to get on and off the bus.
The driver enable delay is designed to be the same
as the driver propagation delay in order to provide
maximum speed in this configuration. The low input
current on the enable pin eases the drive required for
the common control line.

The bus driver is an open collector NPN with a
Schottky diode in series to isolate the transistor
output capacitance from the bus when the driver is in
the inactive state. The active output low voltage is
typically 1V. The bus is intended to be operated with
termination resistors (selected to match the bus
impedance) to 2.1V at both ends. Each of the
resistors can be as low as 20Q.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

All trademarks are the property of their respective owners.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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Connection and Logic Diagram
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Figure 1. See Package Number FNOO20A
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‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘Y'\ during storage or handling to prevent electrostatic damage to the MOS gates.

Absolute Maximum Ratings Y@

Supply Voltage 6.5V
Control Input Voltage 5.5V
Driver Input and Receiver Output 5.5V
Driver Output Receiver Input Clamp

Current +15 mA
Power Dissipation at 70°C 900 mwW
Storage Temperature Range —-65°C to +150°C
Lead Temperature (Soldering, 3 sec.) 260°C

(1) “Absolute maximum ratings” are those beyond which the safety of the device cannot be guaranteed. They are not meant to imply that
the device should be operated at these limits. The table of “Electrical Characteristics” provide conditions for actual device operation.
(2) If Military/Aerospace specified devices are required, please contact the Tl Sales Office/Distributors for availability and specifications.

Recommended Operating Conditions

Min Max Units
Supply Voltage, Ve 4.5 55 \
Bus Termination Voltage (V1) 2.0 2.2 \
Operating Free Air Temperature 0 70 °C
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Electrical CharacteristicsY®@®
Ta =010 +70°C, Ve = 5V £10%

Symbol ‘ Parameter | Conditions | Min | Typ ‘ Max ‘ Units

DRIVER AND CONTROL INPUT: (DE, RE, Dn)

\m Input High Voltage 2.0 \%

VL Input Low Voltage 0.8 \%

I Input Leakage Current DE = RE = Dn = V¢ 100 MA

Iy Input High Current DE = RE = Dn = 2.5V 20 pA

I Dn Input Low Current Dn = 0.5V, DE = V¢ = Max -200 MA

DE Input Low Current DE = 0.5V, Dn = V¢ = Max -500 MA
RE Input Low Current RE = 0.5V, V¢ = Max -100 pA

Ve Input Diode Clamp Voltage Iclamp = =12 MA -1.2 \%

DRIVER OUTPUT/RECEIVER INPUT: (Bn)

VoL Output Low Bus Voltage Dn = DE = V| (Figure 3) 0.75 1.0 1.2 \%
Rt = 10Q, V1 = 2.2V
Dn = DE = V4 (Figure 3) 0.75 1.0 11 \%
Ry =18.5Q, V1 =2.14

) Output Bus Current (Power On) Dn = DE = 0.8V, V¢ = Max -250 100 HA
Bn =0.75V

e Output Bus Current (Power Off) Dn = DE = 0.8V, Vcc = 0V 100 HA
Bn =12V

Vocs Driver Output Positive Clamp Vce = Max or OV, Bn =1 mA 2.9 \%
Vce = Max or 0V, Bn =10 mA 3.2 \%

Vors Output High Bus Voltage Vcc = Max, Dn = 0.8V (Figure 3) 1.90 \%
V1 = 2.0V, Ry = 10Q

V1H Receiver Input Threshold 1.47 1.55 1.62 \%

RECEIVER OUTPUT: (Rn)

Von Voltage Output High Bn =1.2V, lon = -3 mA, RE = 0.8V 2.5V Y

VoL Voltage Output Low Bn =2V, Iy = 6 mA, RE = 0.8V 0.35 0.5 Y

loz TRI-STATE Leakage Vo = 2.5V, RE = 2V 20 MA
Vo = 0.5V, RE = 2V -20 pA

los Output Short Circuit Current Bn=1.2V, V,=0V -80 -120 -200 mA

@) RE = 0.8V, Ve = Max
lcc Supply Current Dn = DE = RE =V, Ve = Max 70 95 mA

(1) All currents into device pins are positive; all currents out of device pins are negative. All voltages are referenced to device ground unless

otherwise specified.
(2) All typicals are given for Ve = 5V and Ty = 25°C.
(3) Unused inputs should not be left floating. Tie unused inputs to either Vcc or GND thru a resistor.

(4) Only one output at a time should be shorted.

Switching Characteristics
Ta =010 +70°C, Ve = 5V £10%

Symbol | Parameter Conditions | Min ‘ Typ | Max ‘ Units
DRIVER: (Figure 4 and Figure 7)
tpHL Driver Input to Output V1 =2V Ry =10Q, C, =30 pF, DE =3V 1 3.5 7 ns
tpLH Driver Input to Output V=2V, Ry =10Q, C_ =30 pF, DE =3V 1 3.5 7 ns
tr Qutput Rise time V=2V, Ry =10Q, C_ =30 pF, DE =3V 1 5 ns
t Qutput Fall Time V=2V, Ry =10Q, C_ =30 pF, DE =3V 1 5 ns
tokew Skew Between Drivers @ ns

(1) tp and tg skew is an absolute value, defined as differences seen in propagation delays between each of the drivers or receivers in the

same package of the same delay, V¢, temperature and load conditions.
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Switching Characteristics (continued)
Ta =010 +70°C, Ve = 5V £10%
Symbol Parameter Conditions Min Typ Max Units
in Same Package
DRIVER ENABLE: (Figure 4 and Figure 7)
tpHL Enable Delay V1 =2V, Ry =10Q, C_ =30 pF, Dn =3V 1 3.5 7 ns
tpLH Disable Delay V1 =2V, Ry =10Q, C_ =30 pF, Dn =3V 1 3.5 7 ns
RECEIVER: (Figure 6 and Figure 8)
tpHL Receiver Input to Output C, = 50 pF, RE = DE = 0.3V, S3 Closed 2 5 8 ns
tpLH Receiver Input to Output C, = 50 pF, RE = DE = 0.3V, S3 Open 2 5 8 ns
tokew Skew Between Receivers @ 1 ns
in Same Package
RECEIVER ENABLE: (Figure 5 and Figure 9)
tzL Receiver Enable to C, =50 pF, R, =500, DE = 0.3V 2 6 12 ns
Output Low S2 Open Bn =2V
tzH Receiver Enable to C, =50 pF, R_ =500, DE = 0.3V 2 5 12 ns
Output High S1 OpenBn = 1V
tLz Receiver Disable C, =50 pF, R_ =500, DE = 0.3V 1 5 8 ns
From Output Low S2 OpenBn = 2V
thz Receiver Disable C, =50 pF, R_ =500, DE = 0.3V 1 4 8 ns
From Output High S1 OpenBn = 1V
Figure 2. Equivalent Bus Output
Vi
: DS3893A Ry =100
Dn
Vous: Vous
DE
VIL, VIH = '
L
Note:n=1,2,3,4
Figure 3. Driver Output Voltage
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AC Test Circuits

b ' DS3893A Ry =100
n
von(t) O ¢ O VBn(t)
pE|] T 1
VDE(t) O ' cL = 30PF
(INCLUDES JIG CAPACITANCE)
Figure 4.
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Note:
Unless Otherwise Specified
The Switches are Closed

Figure 6.
Switching Time Waveforms
VDn(t) 3v {
OR 1.3V
VDE(t) -3V
tPHL

2v \1.
VBn(t) 90% 1?3\;; ¢ ¢

voL { §

tt| |o

tg =tp <4ns FROM 10% TO 90%

Figure 7. Driver Propagation Delay
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2V
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VOH 1 }
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tg =t <4ns FROM 10% TO 90%

Figure 8. Receiver Propagation Delay
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Figure 9. Receiver Enable and Disable Times
Typical Application
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APPLICATION INFORMATION

Due to the high current and very high speed capability of the TURBOTRANSCEIVER's driver output stage, circuit
board layout and bus grounding are critical factors that affect the system performance.

Each of the TURBOTRANSCEIVER's bus ground pins should be connected to the nearest backplane ground pin
with the shortest possible path. The ground pins on the connector should be distributed evenly through its length.

Although the bandgap reference receiver threshold provides sufficient DC noise margin (Figure 10), ground noise
and ringing on the data paths could easily exceed this margin if the series inductance of the traces and
connectors are not kept to a minimum. The bandgap ground pin should be returned to the connector through a
separate trace that does not carry transient switching currents. The transceivers should be mounted as close as
possible to the connector. It should be noted that even one inch of trace can add a significant amount of ringing
to the bus signal.

1.9v

1.625V
1.475V

1.2v

Figure 10. Noise Margin
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REVISION HISTORY
Changes from Revision C (February 2013) to Revision D Page
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation —www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video
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