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54ABT16245 16-Bit Transceiver with TRI-STATE® Outputs
Check for Samples: 54ABT16245
FEATURES » Guaranteed latchup protection
+ Bidirectional non-inverting buffers * High impedance glitch free bus loading during
« Separate control logic for each byte entire power up and power down cycle
« 16-bit version of the 'ABT245 * Non-destructive hot insertion capability
» Standard Microcircuit Drawing (SMD) 5962-

e A and B output sink capability of 48 mA,

source capability of 24 mA 9317501

DESCRIPTION

The 'ABT16245 contains sixteen non-inverting bidirectional buffers with TRI-STATE outputs and is intended for
bus oriented applications. The device is byte controlled. Each byte has separate control inputs which can be
shorted together for full 16-bit operation. The T/R inputs determine the direction of data flow through the device.
The OE inputs disable both the A and B ports by placing them in a high impedance state.
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Pin Functions

Pin Descriptions

Pin Names Description
OE, Output Enable Input (Active Low)

TR, Transmit/Receive Input

Ag—As Side A Inputs/Outputs

Bo—Bi1s Side B Inputs/Outputs

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.
TRI-STATE is a registered trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

PRODUCTION DATA information is current as of publication date. Copyright © 2004—2009, Texas Instruments Incorporated
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 Diagram

Figure 1. Pin Assignment for Cerpack
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Functional Description

The 'ABT16245 contains sixteen non-inverting bidirectional buffers with TRI-STATE outputs. The device is byte
controlled with each byte functioning identically, but independent of the other. The control pins can be shorted

together to obtain full 16-bit operation.

Truth Table®

Inputs Outputs
OE,; TR,
L L Bus By—B; Data to Bus Ag—A 7
L H Bus Ag—A; Data to Bus By—B 7
H X HIGH-Z State on Ag—A7, Bg—B 7
(1) H = High Voltage Level
L = Low Voltage Level
X = Immaterial
Z = High Impedance
Inputs Outputs
OE, TR,
L L Bus Bg-B;5 Data to Bus Ag—A 15
H Bus Ag—A;5 Data to Bus Bg—B 15
X HIGH-Z State on Ag—A;15, Bg—B 15
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Figure 2. Logic Diagram

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.

Absolute Maximum Ratings @

Storage Temperature

-65°C to +150°C

Ambient Temperature under Bias

-55°C to +125°C

Junction Temperature under Bias

Ceramic

-55°C to +175°C

Vcc Pin Potential to

Ground Pin

-0.5V to +7.0V

Input Voltage @

-0.5V to +7.0V

Input Current @

-30 mA to +5.0 mA

Voltage Applied to Any Output

in the Disabled or

Power-off State

-0.5V to 5.5V

in the HIGH State

-0.5V to VCC

Current Applied to Output

in LOW State (Max)

twice the rated g (MA)

DC Latchup Source Current

=500 mA

Over Voltage Latchup (I/0)

1o0v

(1) Absolute maximum ratings are values beyond which the device may be damaged or have its useful life impaired. Functional operation

under these conditions is not implied.
(2) Either voltage limit or current limit is sufficient to protect inputs.

Recommended OperatingConditions

Free Air Ambient Temperature

Military -55°C to +125°C
Supply Voltage

Military +4.5V to +5.5V

Copyright © 2004-2009, Texas Instruments Incorporated
Product Folder Links: 54ABT16245

Submit Documentation Feedback 3


http://www.ti.com/product/54abt16245?qgpn=54abt16245
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNOS038B&partnum=54ABT16245
http://www.ti.com/product/54abt16245?qgpn=54abt16245

OBSOLETE .
13 TEXAS

54ABT16245 INSTRUMENTS

www.ti.com

SNOS038B —MAY 2004—-REVISED NOVEMBER 2009

Recommended OperatingConditions (continued)

Minimum Input Edge Rate (AV/AY)
Data Input 50 mV/ns
Enable Input 20 mV/ns

Copyright © 2004-2009, Texas Instruments Incorporated
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DC Electrical Characteristics

Symbol Parameter ABT16245 Units Vee Conditions
Min | Ty | Max
p
Viy Input HIGH Voltage 2.0 \% Recognized HIGH Signal
Vi Input LOW Voltage 0.8 \% Recognized LOW Signal
Vep Input Clamp Diode Voltage -1.2 \Y Min Iy = —18 mA (OE,, T/R)
VoH Output HIGH Voltage 54ABT| 2.5 \Y Min lon = -3 mA (A, By)
54ABT| 2.0 \Y Min lon = =24 mA (A, Bp)
VoL Output LOW Voltage 54ABT 0.55 \Y Min loL =48 mA (A, Bp)
i Input HIGH Current 5 HA Max |V =27V (OE, TR, ®
5 Vin = Ve (OEp, T/Rp)
o | ot HIoH Suren 1w | ve wsrovEE, TR)
o 100 | A | max | Vi SSY (B
I Input LOW Current -5 PA Max |V =05V (OE, T/R,) ®
-5 Vin = 0.0V (OE,, T/R,)
Vip Input Leakage Test 475 v 0.0 Io = 1.9 YA (OE,, T/Ry)AIl Other Pins
Grounded
Iy +1 Output Leakage Current 50 MA 0-55V |Vour = 2.7V (A, By); OE = 2.0V
OzH
I+ oz | Output Leakage Current -50 MA 0-5.5V |Vour = 0.5V (A, By); OE = 2.0V
los Output Short-Circuit Current -100 -275| mA Max Vout = 0.0V (A,, Bp)
lcex Output High Leakage Current 50 HA Max Vout =V cc (An, Bp)
Izz Bus Drainage Test 100 uA 0.0 Xﬁ)Lgt;esrésg\l(l I(DAn, By);
lccH Power Supply Current 100 MA Max All Outputs HIGH
lccL Power Supply Current 60 mA Max All Outputs LOW
lccz Power Supply Current 100 uA Max SIIIEB; e\/rgcét‘l;ﬁlig :rGGNNDDor Vee
lcer Additional Icc/Input Outputs Enabled 25 mA Max V=V —21V
Outputs TRI-STATE 25 | mA 85{; ITn’pE? \\/’I ' ::\\/’CCCC - 311\\/’
Outputs TRI-STATE 50 pA All others at Vcc or GND
lccp Dynamic Icc No Load 0.1 | mA/M Max Outputs Open _
Hz OE,, = GND, T/R,, = GND or V¢
One Bit Toggling, 50% Duty Cycle
(1) Guaranteed, but not tested.
Copyright © 2004-2009, Texas Instruments Incorporated Submit Documentation Feedback 5
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AC Electrical Characteristics

Symbol Parameter 54ABT Units Fig.
Ta = No.
A=
=55°C to +125°C
Ve = 4.5V-5.5V
C, =50 pF
Min Max
tpLH Propagation 0.5 4.5 ns Figure 5
Delay Data
tPHL to Outputs 0.5 52
tpzH Output Enable 0.8 6.4 .
- ns Figure 4
tPZL Time 0.9 6.9
tpHz Output Disable 1.3 6.9 .
- ns Figure 4
tPLZ Time 1.0 6.9
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Capacitance

Symbol Parameter Typ Units Conditions, Tp = 25°C
Cin Input Capacitance 5 pF Vee = 0.0V (OE,, T/R,)
Cyo® Output Capacitance 11 pF Vee = 5.0V (A, Bp)

(1) Cyp is measured at frequency f = 1 MHz, per MIL-STD-883B, Method 3012.

Typical Characteristics

tpLn VS Temperature (Tp) tpyL VS Temperature (Tp)
C_ =50 pF, 1 Output Switching C, =50 pF, 1 Output Switching
5.00 5.00
Max
4.00 4.00
Max Typ@ 4.5V __|
3.00 Typ @ 4.5V 3.00 — e
- —— ————-—"" - I I
2.00 Typ @ 5.5V 2.00 Typ @ 5.5V
1.00
i 1.00 —
0.00 0.00
-55°C  -40°C 25°¢C 85°C 125°C -550C  -409C 2500 85°C 125°C
tpLy VS Load Capacitance tpyL VS Load Capacitance
1 Output Switching, T = 25°C 1 Output Switching, Ta = 25°C
8.00 8.00
6.00 Max__ " 8.00 Max__ "
e BV —— e 5V
400 _/——/ Yyp_w’ ppa 400 _/__/ Typ 9‘4*—;___/—-—
. - —— _/‘7 . ___——;_’r
fom == 7 g — p— L —
| mm—— Typ @ 5.5V ————— Typ @ 5.5V
2.00 2.00
Min Min
0.00 0.00
50 pF 100pF  150pF  200pF 250 pF 50 pF 100pF  150pF  200pF 250 pF
tpLy VS Load Capacitance tpyL VS Load Capacitance
16 Outputs Switching, T = 25°C 16 Outputs Switching, Ta = 25°C
10.00 10.00
8.00 Max __l—— 8.00 Ta——
6.00 /--T @ 4.5 - /--\' @ 4-5\1 -
— yp 2 — 6.00 — YP__?Q—E
I — - e ’__s; -
— e — e == — = Typ @ 5.5V
4.00 —f—m=, Typ @ 5.5V 4.00 =
—
2.00 — = 2.00 — o
0.00 0.00
50 pF 100 pF 150pF  200pF 250 pF 50 pF 100 pF 150pF 200 pF 250 pF
tpzL Vs Temperature (Tp) tpLz VS Temperature (Tp)
C_ =50 pF, 1 Output Switching C_ =50 pF, 1 Output Switching
8.00 8.00
7.00 Max 7.00 Max
6.00 6.00
Typ @ 4.5V — |
5.00 yp 1 — 5.00 TP @ 45V
4.00 e ———— 4.00 =
3.00 Typ@55v— | 3.00 Typ @ 5.5V
2.00 2.00
1.00 Min 1.00
Min
0.00 0.00
-55°C  -40°C 250C 85°C 125°C -55°C  -40°C 25°¢C 85°C 125°C
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tpzn VS Temperature (Tp)
C_ =50 pF, 1 Output Switching

tpnz VS Temperature (Tp)
C_ =50 pF, 1 Output Switching

8.00 8.00
7.00 Max 7.00 S
6.00 6.00 T @ A o
5.00 Typ @ 4.5V 5.00 S E—
4.00 S ——— 4.00 == Typ @ 5.5 ————
3.00 F———1 Typ @ 5.5 ———— 3.00
2.00 2.00
1.00 Min 1.00 -
Min
0.00 0.00
-55°C  -40°C 250C 85°C 125°¢C -55°C  -40°C 25°¢C 85°C 125°¢C
tpzn VS Temperature (Tp) tpuz VS Temperature (Tp)
C_ =50 pF, 16 Outputs Switching C_ =50 pF, 16 Outputs Switching
8.00 8.00
7.00 7.00 =
6.00 Max 6.00 - 2( e
5.00 Typ @ 4.5V 5.00 P =
4.00 = ] 4.00 === ==
- —— Typ @ 5.5V Typ @ 5.5V
3.00 3.00
2.00 2.00
1.00 Min 1.00 -
Min
0.00 0.00
-40°C 25°C 85°C -40°C 25°C 85°C
tpzL VS Temperature (Tp) tpLz VS Temperature (Tp)
C_ =50 pF, 16 Outputs Switching C_ =50 pF, 16 Outputs Switching
8.00 8.00
7.00 7.00
M
6.00 Max 6.00 ax
5.00 = Typ @ 4.5V
5.00 —= Typ @ 4.5V 4.00 —] i e e e
4.00 "= S Typ @ 5.5V
Typ @ 5.5V 3.00
3.00 2.00
2.00 1.00
Min
1.00 Min 0.00
0.00 -40°C 25°C 85°¢C
-40°C 25°¢C 85°C
tpzL Vs Load Capacitance tpzy VS Load Capacitance
16 Outputs Switching Tp = 25°C 16 Outputs Switching T = 25°C
10.00 12.00
Max —
—- 10.00
8.00 ——Tp @ 4.5V _— Max _ —t—"" |
—""" - . 8.00 ——
6.00 — /'_ _— . /—// Typ @ 4.5V __ =
——/ - -
400 — o — Typ @ 5.5V 6.00 ——”—— T o —
' 4.00 === Tryp @ 5.5V
2.00 — —
: 2.00 —|
Min Min
0.00 0.00
50pF  100pF  150pF  200pF 250 pF 50pF  100pF  150pF  200pF 250 pF
tpLn VS Number Output Switching tpyL VS Number Output Switching
Vee = 5.0V, Tp =25°C, C_ =50 pF Vee = 5.0V, Tpo =25°C, C_. =50 pF
6.00 6.00
—/
5.00 __M_axﬁ_— ’/M—ag_/
/—_— /—
4.00 4.00 —fmr ==
tPLH Typ. __— | —
3.00 —= =— | ee—"" tPLH Typ.
_——--—"__
2.00 Min 2.00 Min
1.00
0.00 0.00
1 Output 8 Outputs 16 Outputs 1 Output 8 Outputs 16 Outputs
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lcc vs Frequency
Average, Tp = 25°C, Ve = 5.5V
All Outputs Unloaded/Unterminated;
16 Outﬁsléts Switching In-Phase at 50% Duty Cycle

140 i
120
110 o
lec 80 P
(mA)

60
40 - —Vjy = 5.5V |

L~
20 Voo = 5.5V

| ——
0
0 10 20 30 40 50 60 70 80 90 100

Frequency (MHz)

AC Loading

tozLs torz ALL OTHER
5000
5000
*Includes jig and probe capacitance
Standard AC Test Load
| 1, |
_5 W AMP (v)
90% 90%
NEGATIVE
PULSE i i
10% 10%
ov
— (f |- tr
— 5 {r le— t
AMP (V)
90% 90%
POSITIVE
PULSE i i 10
10% g
_7 t ‘_ oV
) W 1
Vy = 1.5V

Figure 3. Input Pulse Requirements

Table 1. Test Input Signal Requirements

Amplitude Rep. Rate tw tr tf
3.0v 1 MHz 500 ns 25ns 25ns
Copyright © 2004-2009, Texas Instruments Incorporated Submit Documentation Feedback 9
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OUTPUT 5
CONTROL . Vm = 1.5V
tehz
DATA ez 15 \ ¢ Yo
ouT H Vm : 0.3V
oz
DATA
OUT Vm e 7@ 3v
7 T VOL
Figure 4. TRI-STATE Output HIGH
and LOW Enable and Disable Times
DATA -
g \ Ay
teHL tLH
Vm
DATA
ouT
Vm
oL touL
Figure 5. Propagation Delay Waveforms for
Inverting and Non-Inverting Functions
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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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