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HIGH-TEMPERATURE MULTI-FUNCTION LOGIC GATES

FEATURES

A Operational beyond the -60°C to +230°C temperature range.

A Supply voltage from 2.8V to 5.5V.

A Schmitt trigger inputs.

A Compatible with NAND, NOR, XOR, INVERTER functions of
the standard 54HC family.

DESCRIPTION

XTR54000 is a configurable logic device able to provide four
different functions from the same silicon part. The full featured
part is available in a 16-pin package where two pins are used to
select the corresponding logic function of the other left-aligned 14
pins. Available functions are 2-input NAND, NOR, XOR, IN-
VERTER.

A Latch-up free.
A Ruggedized SMT and thru-hole packages.
A Also available as bare die.

APPLICATIONS

A Reliability-critical, Automotive, Aeronautics & Aerospace,
Down-hole.
A Combinatorial logic circuits.

The logic function can also be selected during assembly into 14-
pin packages offering pin-to-pin compatibility with standard parts
from the 54HC family.

In all configurations, all inputs are Schmitt trigger for increased
noise margin.

XTR54000 parts have been designed to reduce system cost and
ease adoption by reducing the learning curve and providing smart
and easy to use features.

Parts from the XTR54000 family are available in ruggedized SMT
and thru-hole packages. Parts are also available as bare dies.
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ORDERING INFORMATION
X TR 54 000
v N7 ¥ ¥
Source: Process: Part family Part number
X = X-REL Semi TR = HiTemp, HiRel
R = HiRel
Product Reference Description Temperature Range Package Pin Count Marking
XTR54000-BD Configurable device -60°C to +230°C Bare die XTR54000
XTR54000-TD Configurable device -60°C to +230°C Tested bare die XTR54000
XTR54000-S Configurable device -60°C to +230°C Ceramic SOIC 16 XTR54000
XTR54000-D Configurable device -60°C to +230°C Ceramic side braze DIL 16 XTR54000
XTR54132-D Quad 2-input NAND -60°C to +230°C Ceramic side braze DIL 14 XTR54132
XTR547002-D Quad 2-input NOR -60°C to +230°C Ceramic side braze DIL 14 XTR547002
XTR5486-D Quad 2-input XOR -60°C to +230°C Ceramic side braze DIL 14 XTR5486
XTR5414-D Hex INVERTER -60°C to +230°C Ceramic side braze DIL 14 XTR5414

For some packages or packaging configurations, MOQ may apply.
Other packages and packaging configurations possible upon request.
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ABSOLUTE MAXIMUM RATINGS

Supply voltage VDD to GND (Vpp)

Voltage on any pin, input or output, to GND

Input clamp current lik (Vi<0 or Vi>Vpp)

Output clamp current lok (Vo<0 or Vo>Vop)

Continuous output current lo (Vo=0 to Vpp)

Storage Temperature Range

Operating Junction Temperature Range

ESD Classification

-0.5to 6V

-0.5 to Vpp+0.5V

+20mA

+20mA

+20mA

-70°C to +230°C

-70°C to +300°C

2kV HBM MIL-STD-883

Caution: Stresses beyond those listed in “ABSOLUTE MAXIMUM RATINGS” may cause permanent damage to the device. These are
stress ratings only and functionality of the device at these or any other condition beyond those indicated in the operational sections of
the specifications is not implied. Exposure to “ABSOLUTE MAXIMUM RATINGS” conditions for extended periods may permanently

affect device reliability.

PRODUCT VARIANTS

Reconfigurable
NAND / NOR / XOR / INV
Schmitt Trigger Inputs

Quad 2-input NAND
Schmitt Trigger Inputs

Quad 2-input NOR

Schmitt Trigger Inputs
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SET_0 [&] 5] SET_1
Quad 2-input XOR
Schmitt Trigger Inputs
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1B [=] 3] 4B v =]
v ] 7] 4A 2a []
2A ] XTR5486 [1] 4y 2y [
28 [] 0] 3B A
2v [E] 5] 3A sy [
GND [7] 5] 3y GND [7]
Table 1. Function Table
SET_1 SET_0 Function Equivalent part
0 0 Quad 2-input NAND 54HC132
0 1 Quad 2-input NOR 54HC7002
1 0 Quad 2-input XOR 54HC86'
1 1 Hex INVERTER? 54HC14

! The standard 54HC86 has standard CMOS inputs. The XTR5486 has Schmitt trigger inputs.

2 Default configuration when SET_0 and SET_1 are left floating.

DS-00443-13 reviD 2015-01-27
© 2015 X-REL Semiconductor

20f7
PRELIMINARY

www.x-relsemi.com



v
'JREL

SEMICONDUCTOR

XTR54000

BLOCK DIAGRAM
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Arrows aside pin names indicate whether the input is internally pulled up.

PIN DESCRIPTION

XTR54000
Pin Number Name Description
1 1A/1A Input A of first 2-input gate / Input of first inverter.
2 1B/1Y Input B of first 2-input gate / Output of first inverter.
3 1Y/ 2A Output of first 2-input gate / Input of second inverter.
4 2A/2Y Input A of second 2-input gate / Output of second inverter.
5 2B/3A Input B of second 2-input gate / Input of third inverter.
6 2Y/3Y Output of second 2-input gate / Output of third inverter.
7 GND Circuit ground.
8 SET 0 LSB of function selection bits. Internally pulled-up.
9 SET_1 MSB of function selection bits. Internally pulled-up.
10 3Y/4Y Output of third 2-input gate / Output of fourth inverter.
1 3A/4A Input A of third 2-input gate / Input of fourth inverter.
12 3B/5Y Input B of third 2-input gate / Output of fifth inverter.
13 4Y / 5A Output of fourth 2-input gate / Input of fifth inverter.
14 4A/ 6Y Input A of fourth 2-input gate / Output of sixth inverter.
15 4B / 6A Input B of fourth 2-input gate / Input of sixth inverter.
16 VDD Supply voltage.
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1 1A Input A of first 2-input gate.
2 1B Input B of first 2-input gate.
3 1Y Output of first 2-input gate.
4 2A Input A of second 2-input gate.
5 2B Input B of second 2-input gate.
6 2Y Output of second 2-input gate.
7 GND Circuit ground.
8 3y Output of third 2-input gate.
9 3A Input A of third 2-input gate.
10 3B Input B of third 2-input gate.
11 4Y Output of fourth 2-input gate.
12 4A Input A of fourth 2-input gate.
13 4B Input B of fourth 2-input gate.
14 VDD Supply voltage.
1 1A Input of first inverter.
2 1Y Output of first inverter.
3 2A Input of second inverter.
4 2Y Output of second inverter.
5 3A Input of third inverter.
6 3y Output of third inverter.
7 GND Circuit ground.
8 4Y Output of fourth inverter.
9 4A Input of fourth inverter.
10 5Y Output of fifth inverter.
11 5A Input of fifth inverter.
12 6Y Output of sixth inverter.
13 6A Input of sixth inverter.
14 VDD Supply voltage.
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RECOMMENDED OPERATING CONDITIONS
[ Parameter | Mn | Typ | Max | Units |

Supply voltage o8 55 v
Voo ) )
Voltage on any pin, input or output, with

respect to GND. 0 Voo v
Ambient Temperature' 60 230 o

Tamb

! Operation beyond the specified temperature range is achieved.

ELECTRICAL SPECIFICATIONS

Unless otherwise stated, specification applies for Vpp=5V, -60°C<Tamp<230°C.

Supply
Supply voltage o8 55 v
VDD ' )
SET 0=SET_1=VDD.Tmp=230°C.
Vpp=2.8V 3.5 10 A
Vpp=5.5V 43 15 H
SET_0=VDD and SET_1=0
Supply quiescent current or SET_0=0 and SET_1=VDD.Tm,=230°C.
Iop Vpp=2.8V 10 20 A
Vpp=5.5V 18 30 H
SET_0=SET_1=0.Tamp=230°C.
Vpp=2.8V 17 35 A
Vop=5.5V 30 50 W
Pull-up strength (per input) $u|lbr-ic2%p°(|)nputs SET_1 or SET_0 forced to GND. 6 i
amb=
te Tans=230°C 12 20 | HA
Schmitt Tri%;er Inputs
Positive-going input Vone2.8V 20 23
DD=¢&. . .
$1Treshold Vpp=5.5V 3.3 37 v
Negative-going input Vone2. 8V 0.7 1.1
DD=¢&. . . V
31:_esh0ld Vpop=5.5V 1.2 1.9
Hystereris voltage (Vr,-Vr) | Vpp=2.8V 0.5 0.9 vV
Viys Vpp=5.5V 0.8 1.4
Outputs
lour=-4mA (device sourcing). Tam,=230°C.
HIGH-level output voltage xss:ggg ggg ggg v
Von lour=-8mA (device sourcing). Tam=230°C.
Vpp=5.5V 5.00 5.25
lour=4mA (device sinking). Tamy,=230°C.
LOW Level ouput voltage xgg:g'gg gﬂ 822 v
Vou lour=8mA (device sinking). Tamy=230°C.
Vpp=5.5V 0.22 0.40
Timin
C.=50pF, Tamy=25°C.
Propagation delay from xDng'gx ?g gg
inputs A or B to output Y CE:O'pF T 2230 ns
- 3 amb= .
ot Vop=2.8V 32 60
Vpp=5.5V 15 26
CL=50pF, Tamo=25°C.
Propagation delay from xDng'gg ?? ?8
inputs A or B to output Y CDDgObF 530G ns
L= s lamb= .
towk Vop=2.8V 39 70
Vpp=5.5V 14 25
CL=50pF, Tamb=25°C.
Output transition time. xzs:ggx 2 ; 2 12 ; :32
tAny/Otutput Y. CL2B00F, Tom230°C. ns
THL / trLH Vop=2.8V 10/7 20/ 14
Vpp=5.5V 5/4 10/8
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PACKAGE OUTLINES

Dimensions shown in mm [inches]. Tolerances +0.13 mm [+0.005 in] unless otherwise stated.
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Part Marking Convention
Part Reference: XTRPPPPPP
XTR X-REL Semiconductor, high-temperature, high-reliability product (XTRM Series).
PPPPP Part number (0-9, A-Z).
Unique Lot Assembly Code: YYWWANN
YY Two last digits of assembly year (e.g. 11 =2011).
ww Assembly week (01 to 52).
A Assembly location code.
NN Assembly lot code (01 to 99).

IMPORTANT NOTICE & DISCLAIMER

Information in this document supersedes and replaces all information previously supplied. Information in this document is provided solely in
connection with X-REL Semiconductor products.

The information contained herein is believed to be reliable. X-REL Semiconductor makes no warranties regarding the information contain
herein. X-REL Semiconductor assumes no responsibility or liability whatsoever for any of the information contained herein. X-REL Semi-
conductor assumes no responsibility or liability whatsoever for the use of the information contained herein. The information contained herein
is provided "AS IS, WHERE IS" and with all faults, and the entire risk associated with such information is entirely with the user. X-REL Sem-
iconductor reserves the right to make changes, corrections, modifications or improvements, to this document and the information herein
without notice. Customers should obtain and verify the latest relevant information before placing orders for X-REL Semiconductor products.
The information contained herein or any use of such information does not grant, explicitly or implicitly, to any party any patent rights, licens-
es, or any other intellectual property rights, whether with regard to such information itself or anything described by such information.

Unless expressly approved in writing by an authorized representative of X-REL Semiconductor, X-REL Semiconductor products are not
designed, authorized or warranted for use in military, aircraft, space, life saving, or life sustaining applications, nor in products or systems
where failure or malfunction may result in personal injury, death, or property or environmental damage.

General Sales Terms & Conditions apply.

For more information on X-REL Semiconductor’s products, technical support or ordering:
v' Web: www.x-relsemi.com/products
v Tel: +33 456 580 580
v Fax: +33 456 580 599
v Sales: sales@x-relsemi.com

www.x-relsemi.com/EN/Sales-Representatives
Information: info@x-relsemi.com
Support:  support@x-relsemi.com

AN

X-REL Semiconductor
90, Avenue Léon Blum
38100 Grenoble

France
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