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DS3886A BTL 9-Bit Latching Data Transceiver

Check for Samples: DS3886A

FEATURES

« Fast Propagation Delay (3ns typ)

» O-BIT BTL Latched Transceiver

e Driver Incorporates Edge Triggered Latches
* Receiver Incorporates Transparent Latches

* Meets IEEE 1194.1 Standard on Backplane
Transceiver Logic (BTL)

e Supports Live Insertion
e Glitch free Power-Up/Down Protection
e Typically Less than 5 pF Bus-port Capacitance

e Low Bus-Port Voltage Swing (typically 1V) at
80 mA

e Exceeds 2 KV ESD Testing (Human Body
Model)

e Open Collector Bus-Port Outputs Allows
Wired-OR Connection

» Controlled Rise and Fall Time to Reduce Noise
Coupling to Adjacent Lines

e TTL Compatible Driver and Control Inputs

e Builtin Bandgap Reference with Separate QV
cc and QGND Pins for Precise Receiver
Thresholds

e Individual Bus-port Ground Pins

e Product offered in PLCC and PQFP Package
Styles

e Tight Skew (0.5 ns typical)

DESCRIPTION

The DS3886A is a higher speed, lower power, pin
compatible version of the DS3886.

The DS3886A is one in a series of transceivers
designed specifically for the implementation of high
performance Futurebus+ and proprietary bus
interfaces. The DS3886A is a BTL 9-Bit Latching
Data Transceiver designed to conform to IEEE
1194.1 (Backplane Transceiver Logic—BTL) as
specified in the IEEE 896.2 Futurebus+ specification.
The DS3886A incorporates an edge-triggered latch in
the driver path which can be bypassed during fall-
through mode of operation and a transparent latch in
the receiver path. Utilization of the DS3886A
simplifies the implementation of byte wide
address/data with parity lines and also may be used
for the Futurebus+ status, tag and command lines.

The DS3886A driver output configuration is an NPN
open collector which allows Wired-OR connection on
the bus. Each driver output incorporates a Schottky
diode in series with it's collector to isolate the
transistor output capacitance from the bus, thus
reducing the bus loading in the inactive state. The
combined output capacitance of the driver output and
receiver input is less than 5pF. The driver also has
high sink current capability to comply with the bus
loading requirements defined within IEEE 1194.1 BTL
specification.

Backplane Transceiver Logic (BTL) is a signaling
standard that was invented and first introduced by
Texas Instruments, then developed by the IEEE 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. The BTL standard eliminates settling
time delays that severely limit TTL bus performance,
and thus provide significantly higher bus transfer
rates. The backplane bus is intended to be operated
with termination resistors (selected to match the bus
impedance) connected to 2.1V at both ends. The low
voltage is typically 1V.

Separate ground pins are provided for each BTL
output to minimize induced ground noise during
simultaneous switching.

The unique driver circuitry meets the maximum slew
rate of 0.5 V/ns which allows controlled rise and fall
times to reduce noise coupling to adjacent lines.

The transceiver's high impedance control and driver
inputs are fully TTL compatible.

The receiver is a high speed comparator that utilizes
a Bandgap reference for precision threshold control,
allowing maximum noise immunity to the BTL 1V
signaling level. Separate QVcc and QGND pins are
provided to minimize the effects of high current
switching noise. The output is TRI-STATE and fully
TTL compatible.

The DS3886A supports live insertion as defined in
IEEE 896.2 through the LI (Live Insertion) pin. To
implement live insertion the LI pin should be
connected to the live insertion power connector. If
this function is not supported, the LI pin must be tied
to the V¢ pin. The DS3886A also provides glitch free
power up/down protection during power seqguencing.

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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DESCRIPTION CONTINUED

The DS3886A has two types of power connections in
addition to the LI pin. They are the Logic Ve (Vee)
and the Quiet Ve (QVee). There are two Logic Ve
pins on the DS3886A that provide the supply voltage
for the logic and control circuitry. Multiple connections
are provided to reduce the effects of package
inductance and thereby minimize switching noise. As
these pins are common to the V¢ bus internal to the
device, a voltage delta should never exist between
these pins and the voltage difference between V ¢
and QVcc should never exceed +0.5V because of
ESD circuitry.

When CD (Chip Disable) is high, An is in high
impedance state and Bn is high. To transmit data (An
to Bn) the T/R signal is high.

When RBYP is high, the positive edge triggered flip-
flop is in the transparent mode. When RBYP is low,
the positive edge of the ACLK signal clocks the data.

Connection Diagram

In addition, the ESD circuitry between the V¢ pins
and all other pins except for BTL I/O's and LI pins
requires that any voltage on these pins should not
exceed the voltage on V¢ +0.5V.

There are three different types of ground pins on the
DS3886A; the logic ground (GND), BTL grounds
(BOGND-BB8GND) and the Bandgap reference
ground (QGND). All of these ground reference pins
are isolated within the chip to minimize the effects of
high current switching transients. For optimum
performance the QGND should be returned to the
connector through a quiet channel that does not carry
transient  switching current. The GND and
BOGND-B8GND should be connected to the nearest
backplane ground pin with the shortest possible path.

Since many different grounding schemes could be
implemented and ESD circuitry exists on the
DS3886A, it is important to note that any voltage
difference between ground pins, QGND, GND or
BOGND-B8GND should not exceed +0.5V including
power up/down sequencing.

The DS3886A is offered in the 44-pin PQFP high
density package style.
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Figure 1. See Package Number PGB0044A

A

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.
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Absolute Maximum Ratings @@

Supply Voltage 6.5V
Control Input Voltage 6.5V
Driver Input and Receiver Output 5.5V
Receiver Input Current +15 mA
Bus Termination Voltage 2.4V
Power Dissipation at 25°C

PQFP (PGBO0044A) 1.3w

Derate PQFP Package (PGB0044A) 11.1 mw/°C
Storage Temperature Range —-65°C to +150°C
Lead Temperature (Soldering, 4 sec.) 260°C

(1) Allinput and/or output pins shall not exceed V¢ plus 0.5V and shall not exceed the absolute maximum rating at anytime, including
power-up and power down. This prevents the ESD structure from being damaged due to excessive currents flowing from the input
and/or output pins to QV¢c and Vcc. There is a diode between each input and/or output to V¢ which is forward biased when incorrect
sequencing is applied. Alternatively, a current limiting resistor can be used when pulling-up the inputs to prevent damage. The current
into any input/output pin shall be no greater than 50 mA. Exception, LI and Bn pins do not have power sequencing requirements with
respect to Vcc and QVcc. Furthermore, the difference between V¢ and QVcc should never be greater than 0.5V at any time including

power-up.

(2) “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” provides conditions for actual device operation.
(3) 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 (Vcc) 4.5 55 \%
Bus Termination Voltage (V1) 2.06 2.14 \%
Operating Free Air Temperature 0 70 °C

DC Electrical Characteristics®®®
Ta=0°1t0 +70°C, Ve = 5V +£10%

Symbol ‘ Parameter Conditions ‘ Min ‘ Typ ‘ Max | Units
DRIVER AND CONTROL INPUT (CD, T/R, An, ACLK, LE and RBYP)
Vi Minimum Input High Voltage 2.0 Vv
Vi Maximum Input Low Voltage 0.8 Vv
I Input Leakage Current ViN=V cc =55V 250 UA
I Input High Current VN = 2.4V, An = CD = 0.5V, T/R = 2.4V 40 A
I Input Low Current Viny = 0.5V, An = CD = 0.5V, T/R = 2.4V -10 UA
I Input Low Current An Port, An = 0.5V, CD = 0.5V
TIR = 2.4V, RBYp = 2.4V ~100 1 pA
Ve Input Diode Clamp Voltage lcLavp = —12 mA -1.2 Vv
DRIVER OUTPUT/RECEIVER INPUT (Bn)
Vois Output Low Bus Voltage @ An =T/R =2.4V,CD = 0.5V, Ig, =80 mA 0.75 | 1.0 1.1 \%
lorr Output Off Low Current An = 0.5V, T/R = 2.4V, Bn = 0.75V, CD = 0.5V -200 UA
Output Off High Current An =0.5V, T/R = 2.4V, Bn = 2.1V, CD = 0.5V 200 A
Output Off Low Current-Chip Disabled An =0.5V, T/R = CD = 2.4V, Bn = 0.75V -50 A
Output Off High Current-Chip Disabled An=0.5V, T/R=CD = 2.4V, Bn = 2.1V 50 A
VrH Receiver Input Threshold T/R=CD=0.5V 1.47 | 1.55 | 1.62 Vv
Vep Positive Clamp Voltage Vce = Max or OV, Bn =1 mA 24 | 34 4.5 Vv
Vee = Max or OV, Bn = 10 mA 29 3.9 5.0 \%

(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. All typical values are specified under these conditions: Vcc = 5V and T = 25°C, unless otherwise stated.
(2) Only one output should be shorted at a time, and duration of the short should not exceed one second.
(3) Input waveforms shall have a rise and fall time of 3 ns.
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DC Electrical Characteristics?®® (continued)
Ta = 0°t0 +70°C, Ve = 5V +10%

Symbol Parameter Conditions Min | Typ | Max | Units
Ve Negative Clamp Voltage lcLavp = =12 mA -1.2 \%
RECEIVER OUTPUT (An)

VoH Voltage Output High Bn=1.1V, loy = -2mA, T/R = CD = 0.5V 24 | 3.2 Y
VoL Voltage Output Low T/R=CD=0.5V, Bn=2.1V, lg_ =24 mA 035 | 0.5 Y
T/R=CD=0.5V,Bn=21V, lg. =8 mA 030 | 04 \Y
loz TRI-STATE Leakage Current V|y = 2.4V, CD = 2.4V, T/IR = 0.5V, 10 MA
Bn = 0.75V
Vin = 0.5V, CD = 2.4V, T/R = 0.5V, -10 A
Bn =0.75V

los Output Short Circuit Current Bn=1.1V,T/R=CcD=05vV ® -40 | =70 | -100 | mA
SUPPLY CURRENT
I cet lcct—Power Supply Current T/R = All An = 3.4V, CD = 0.5V

for a TTL High Input ACLK = LE = RBYP = 3.4V 55 62 mA
(Vin=Vcc - 2.1V)
Supply Current: Sum of V ¢, T/R=05V, AlBn=2.1V, LE=CD = 0.5V 45 53 mA
QVcc and LI ACLK = RBYP = 3.4V
I Live Insertion Current T/R = An=CD = ACLK = 0.5V 15 2.2 mA
T/R = All An = RBYB = 2.4V, 3 4.5 mA
CD = ACLK = 0.5V

AC Electrical Characteristics®
T, = 0°C t0 +70°C, Ve = 5V +10%

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

DRIVER

tpHL An to Bn Propagation Delay CD =0V, T/R = RBYP = 3V 1 3 ns

tpLH Fall-through mode (Figure 2 and Figure 3) 15 3 ns

tpHL ACLK to Bn Propagation Delay CD = RBYP =0V, T/R =3V 1.7 4 6.5 ns

tpLH Latch mode (Figure 2 and Figure 5) 4 6.5 ns

tpHL CD to Bn Enable Time T/R =3V, An =3V 5 9 ns

tpLH Disable Time (Figure 2 and Figure 4) 25 5 6.7 ns

tpHL T/Rto Bn Enable Time CD = 0V (Figure 11 and Figure 12), 9 13 18 ns
RBYP = 3V

tpLH Disable Time CD = 0V (Figure 11 and Figure 12), 2 5 8 ns
RBYP =3V

tr Transition Time-Rise/Fall CD = RBYP =0V, T/R =3V 1 2 35 ns
(Figure 2 and Figure 4) @

t 20% to 80% 1 2 4

SR Slew Rate is calculated from 1.3V to 1.8V (F:iD = RB\?S =0V, T/R = 3V (Figure 2 and 0.85 05 vins

gure 3)
tokew ACLK to Bn Same Package @) 0.8 3 ns
An to Bn Same Package @) 0.8 3 ns

DRIVER TIMING REQUIREMENTS (Figure 5)

ts An to ACLK Set-up Time CD = RBYP =0V, T/R =3V 3 ns

ty ACLK to An Hold Time CD = RBYP =0V, T/R=3V 1 ns

(1) Referenced to appropriate signal ground. Do not exceed maximum power dissipation of package.

(2) Futurebus+ transceivers are required to limit bus signal rise and fall times to no faster than 0.5 V/ns, measured between 1.3V and 1.8V
(approximately 20% to 80% of nominal voltage swing). The rise and fall times are measured with a transceiver loading equivalent to
12.50Q tied to +2.1 V pc.

(3) tskew is an absolute value defined as differences seen in propagation delay between drivers in the same package with identical load
conditions.
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AC Electrical Characteristics®” (continued)
Ta = 0°C to +70°C, Ve = 5V £10%

Symbol Parameter Conditions Min Typ Max Units
tow ACLK Pulse Width CD = RBYP =0V, T/R =3V 3 ns
RECEIVER
tpHL Bn to An Propagation Delay CD=T/R=0V, LE=3V 4.5 6 ns
tpLH Bypass Mode (Figure 6 and Figure 7) 4.5 7.0 ns
tpHL LE to An Propagation Delay CD=T/R=0V 35 55 10 ns
tpLH Latch Mode (Figure 6 and Figure 8) 4.5 55 8.8 ns
tpLz CD to An Disable Time LE = 3.0V 3 10 ns
tpzL Enable Time Bn =21V, T/R =0V 25 6 8 ns

(Figure 9 and Figure 10)
tpHz Disable Time LE = 3.0V 4 8.5 ns
tpzy Enable Time Bn=1.1V, T/R=0V 2.5 8.5 ns
(Figure 9 and Figure 10)
tpLz T/R to An Disable Time LE =3.0V, Bn=2.1V 3 7.5 12 ns
tpzL Enable Time CD =0V (Figure 11 and Figure 12) 5 9.5 15 ns
tpHz Disable Time LE = 3.0V 3 ns
tpzH Enable Time Bn=1.1V, CD =0V 3 ns
(Figure 9 and Figure 10)
tokew LE to An Same Package @) 0.5 3 ns
Bnto An Same Package @) 05 25 ns

RECEIVER TIMING REQUIREMENTS (Figure 8)
ts Bn to LE Set-up Time CD=T/RR=0V ns
ty LE to Bn Hold Time CD=T/R=0V ns
tow LE Pulse Width CD=TR=0V ns
PARAMETERS NOT TESTED
Coutput Capacitance at Bn @) pF
tnr Noise Rejection ®) ns

(4) The parameter is tested using TDR techniques described in P1194.0 BTL Backplane Design Guide.
(5) This parameter is tested during device characterization. The measurements revealed that the part will typically reject 1 ns pulse width.

PIN DESCRIPTION

Pin Name Number of Input/ Description
Pins OQutput
AO0-A8 9 1/0 TTL TRI-STATE receiver output and driver input
ACLK 1 | Clock input for latch
B0-B8 9 1/0 BTL receiver input and driver output
BOGND-B8GND 9 NA Driver ou(tBut ground reduces ground bounce due to high current switching of driver
outputs.
CD 1 | Chip Disable
GND NA Ground reference for switching circuits. @
LE | Latch Enable

(1) The multiplicity of grounds reduces the effective inductance of bonding wires and leads, which then reduces the noise caused by

transients on the ground path. The various ground pins can be tied together provided that the external ground has low inductance (i.e.,
ground plane with power pins and many signal pins connected to the backplane ground). If the external ground floats considerably
during transients, precautionary steps should be taken to prevent QGND from moving with reference to the backplane ground. The
receiver threshold should have the same ground reference as the signal coming from the backplane. A voltage offset between their
grounds will degrade the noise margin.

@

Futurebus+ transceivers are required to limit bus signal rise and fall times to no faster than 0.5 V/ns, measured between 1.3V and 1.8V

(approximately 20% to 80% of nominal voltage swing). The rise and fall times are measured with a transceiver loading equivalent to
12.50Q tied to +2.1 V pc.
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PIN DESCRIPTION (continued)

Pin Name Number of Input/ Description
Pins Output
LI 1 NA Power supply for live insertion. Boards that require live insertion should connect LI to
the live insertion pin on the connector. ©)
NC 5 NA No Connect
QGND 1 NA Ground reference for receiver input bandgap reference and non-switching circuits.
QVcc 1 NA Ve supply for bandgap reference and non-switching circuits. ©)
RBYP 1 | Register bypass enable
TR 1 I Transmit/Receive — Transmit (An to Bn) Receive (Bn to An)
Vee 2 NA Ve supply for switching circuits. ©)

(3) The same considerations for ground are used for V ¢ in reducing lead inductance (see Note ). QVcc and V¢ should be tied together
externally. If live insertion is not supported, the LI pin can be tied together with QV ¢c and Vcc.

Truth Table®

CD TR LE RBYP ACK An Bn
H X X X X z H
L H X H X L
L H X H X H L
L H X L X X Bng
L H X L L-H H L
L H X L L-H L H
L L H X X H L
L L H X X L H
L L L X X Ang X

(1) X = High or low logic state

Z = High impedance state
L = Low state

H = High state
L-H = Low to high transition
Ang = no change from previous state
Bng = no change from previous state
BTL = high and low state are nominally 2.1V and 1.0V, respectively.
TTL = high and low state are nominally 2.4V and 0.5V, respectively.
Table 1. Package Thermal Characteristics®
Linear Feet per 0 ;5 (°C/W)
Minute Air 44-Pin
Flow (LFPM) PQFP
0 82
225 68
500 60
900 53

(1) The above values are typical values and are different from the Absolute Maximum Rating values, which include guardbands.
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Logic Diagram
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Test Circuits and Timing Waveforms

V| O—] DS3886A

Figure 3. Driver: An to Bn, CD to An

R
Vv, D 1.5V

Vo Bn
Figure 4. Driver: CD to Bn
ts ty
3V
An 1.5V 1.5V
ov
toy
V- mmm——— — —
Vv, ACLK 1.5V
|
ov 7
tonL
—
toLy
VoH
Vo Bn 1.55V
VoL

Figure 5. Driver: ACLK to Bn, tg, ty, tpw

Table 2. Switch Position®

tpLn tpHL
S1 open close
(1) Receiver Propagation Delay Set-up
8 Submit Documentation Feedback Copyright © 1998-2013, Texas Instruments Incorporated
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Vo
S1
v, 0—] DS3886A
R =1kO

€, =50pF

L

Figure 6. Receiver Propagation Delay Set-up

Figure 7. Receiver: Bn to An

ts
2.1V
Bn 1.55V 1.55V
1.1V
tow
V- — —
ov
teuL
toLH

Vo
Vo An X 1.5V

VoL

Figure 8. Receiver Enable/Disable Set-up

Table 3. Switch Position®

tpzL tpzn
tpLz tpHz
S1 close open
S2 open close

(1) Receiver: Enable/Disable Set-up

S1

V| O—1 DS3886A

Vee
€, =50pF s2 |

Figure 9. Receiver: Enable/Disable Set-up

Copyright © 1998-2013, Texas Instruments Incorporated Submit Documentation Feedback 9

Product Folder Links: DS3886A


http://www.ti.com/product/ds3886a?qgpn=ds3886a
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNOS654D&partnum=DS3886A
http://www.ti.com/product/ds3886a?qgpn=ds3886a

OBSOLETE
DS3886A

SNOS654D —JUNE 1998-REVISED FEBRUARY 2013

I

TEXAS
INSTRUMENTS

www.ti.com

W=
v, cp,T/R*
ov
V,
oL }
Vo An v —! gz ¥
OH \ 0.5V 1.5V

Figure 10. Receiver: CD to An, T/R to An
(tprz and tpzy only)

Vee 2.1V

R =5000 R =12.50
An Bn

DS3886A

CL=50pFI y |T/R €, =30pF
| L

Figure 11. T/Rto An, T/R to Bn

V----

vV, T/R* 1.5V z 1.5V 5
I
—

Vou - = — 1
Vo An

Vo et
Vo Bn

VoL

Figure 12. T/Rto Bn (tpy and t p y only),
T/R to An (tpz and t p 7 only)
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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.
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