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NL17SG86
Single 2-Input XOR Gate

The NL17SG86 MiniGaté is an advanced high—-speed CMOS
2-State XORyate in ultra—small footprint.

The NL17SG86 input structures provides protectitremvvoltages
up to 4.6 V are applied.

Features
Wide Operating ¥c Range: 0.9V to 3.6 V

High Speed:gp= 2.7 ns (Typ) at ¥c=3.0V, G = 15 pF
Low Power Dissipation:dc = 0.5uA (Max) at Ta = 25°C
4.6 V Overvoltage Tolerant (OVT) Input Pinsd¥> 0.9 V)
Ultra—Small Packages

These Devices are Pb—Free, Halogen Free/BFR FreararRoHS
Compliant
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E = Specific Device Code
(E with 90 degree clockwise rotation)
M = Date Code*
. = Pb-Free Package
(Note: Microdot may be in either location)

*Date Code orientation and/or position may vary
depending upon manufacturing location.

PIN ASSIGNMENT

SOT-953 SC-88A UDFN6
1 IN A IN B IN A
2 GND IN A IN B
3 IN B GND GND
4 ouTY ouTY ouTY
5 Vee Vee NC
6 Vce
FUNCTION TABLE
A Input OE Input Y Output
L L L
L H H
H L H
H H L

ORDERING INFORMATION
See detailed ordering and shipping information in the package
dimensions section on page 5 of this data sheet.

Publication Order Number:
NL17SG86/D
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NL17SG86

MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee DC Supply Voltage -0.5t0 +5.5 \Y,
VN DC Input Voltage -0.5t0 +4.6 \Y,

Vour DC Output Voltage Output at High or Low State -0.5to Ve +0.5 \Y,
Power-Down Mode (V¢ =0 V) -0.5to0 +4.6
Ik DC Input Diode Current VN < GND -20 mA
lok DC Output Diode Current Vout < GND -20 mA
louT DC Output Source/Sink Current +20 mA
Icc DC Supply Current per Supply Pin 120 mA
IeND DC Ground Current per Ground Pin +20 mA
Tstg Storage Temperature Range —65 to +150 °C
T Lead Temperature, 1 mm from Case for 10 Seconds 260 °C
Ty Junction Temperature Under Bias +150 °C
MSL Moisture Sensitivity Level 1
Fr Flammability Rating Oxygen Index: 28t0 34 | UL 94 V-0 @ 0.125 in
VEsp ESD Withstand Voltage Human Body Model (Note 2) >2000 \Y,
Machine Model (Note 3) >100
lLatcHup | Latchup Performance Above V¢ and Below GND at 125°C (Note 4) +100 mA

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.

Measured with minimum pad spacing on an FR4 board, using 10 mm-by-1 inch, 2—ounce copper trace with no air flow.

2. Tested to EIA/JJESD22-A114-A.

3. Tested to EIA/JJESD22-A115-A.

4. Tested to EIA/JESD78.

=

RECOMMENDED OPERATING CONDITIONS

Symbol Characteristics Min Max Unit
Vee Positive DC Supply Voltage 0.9 3.6 \Y
VN Digital Input Voltage 0.0 3.6 \%

Vour Output Voltage Output at High or Low State 0.0 Vee \%
Power-Down Mode (Vcc =0V) 0.0 3.6
Ta Operating Temperature Range -55 +125 °C
At] AV Input Transition Rise or Fail Rate Vecc=3.3V+03V 0 10 ns/\V

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond
the Recommended Operating Ranges limits may affect device reliability.
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NL17SG86

DC ELECTRICAL CHARACTERISTICS

Tp = 25°C Tp = -55°C to +125°C
Symbol Parameter Conditions Vee (V) Min Max Min Max Unit
ViH High-Level 0.9 Vce Vee \
Input Voltage 11t01.3 0.7xVce 0.7xVce
14t01.6 0.65xVcc 0.65xVcce
1.65t01.95 | 0.65xV¢c 0.65xVee
23t02.7 17 17
3.0t03.6 2.0 2.0
\in Low-Level Input 0.9 GND GND \%
Voltage 11t013 0.3xVee 0.3xVee
14t01.6 0.35xVcc 0.35xVcc
1.65 to 1.95 0.35xVce 0.35xVce
2.3t02.7 0.7 0.7
3.0t03.6 0.8 0.8
VoH High-Level VN = lop = —20 yA 0.9 0.75 0.75 \%
Output Voltage V{;’ILO " Tion=-03mA | 110013 | 0.75xVee 0.75Vce
lon = -1.7 mA 14t01.6 0.75xVcee 0.75xVee
lon=-30MA | 1 6510195 | Vec-0.45 Voc-04
loy =—4.0 mA 23t02.7 2.0 2.0
loy =—-8.0 MA 3.0t03.6 2.48 2.48
VoL Low-Level VN = loL =20 pA 0.9 0.1 0.1 \
Output Voltage V{;’ILO "TTio=03mA | 11013 0.25xVcee 0.25xVee
loL = 1.7 mA 14t01.6 0.25xVee 0.25xVee
lo.=3.0mA | 1.65t01.95 0.45 0.45
loL =4.0 mA 231027 0.4 0.4
loL = 8.0 mA 3.0t03.6 0.4 0.4
IIN Input Leakage 0<V|N<S36V 0to 3.6 +0.1 +1.0 uA
Current
lcc Quiescent V|n = Vee or GND 3.6 0.5 10.0 uA
Supply Current

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.
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NL17SG86

AC ELECTRICAL CHARACTERISTICS (Inputt, = t;= 3.0 ns)

Symbol Parameter Test Condition Vee (V) Tp =25°C Tp =-55°C to +125°C | Unit
Min Typ Max Min Max
tPLH, Propagation Delay, C_ =10 pF, 0.9 - 23 - - - ns
PHL AorBloY Ru=iMa 111013 - 1.7 | 209 - 39.1
14t01.6 - 6.7 10.0 - 11.8
1.65t0 1.95 - 51 6.6 - 7.6
23t02.7 - 3.4 4.1 - 4.7
3.0t0 3.6 - 2.7 33 - 3.9
CL =15 pF, 0.9 - 23.7 - - - ns
RL=1Ma 11013 - 19 | 228 - 39.4
14t01.6 - 6.7 9.9 - 11.9
1.65t0 1.95 - 51 7.3 - 7.5
23t02.7 - 3.4 4.7 - 5.3
3.0t0 3.6 - 2.7 3.6 - 4.1
CL =30 pF, 0.9 - 32.1 - - - ns
RL=1Ma 111013 - 157 | 314 - 59.4
14t01.6 - 8.7 13.9 - 16.9
1.65t0 1.95 - 6.5 9.8 - 10.2
23t02.7 - 4.2 6.0 - 6.5
3.0t0 3.6 - 3.4 4.7 - 5.1
Cin Input Capacitance 0to 3.6 3 - - - pF
Co Output Capacitance Vo = GND 0 3 - - - pF
CrD Power Dissipation f=10 MHz 0.91t0 3.6 - 4 - - - pF
Capacitance (Note 5)

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product

performance may not be indicated by the Electrical Characteristics if operated under different conditions.

5. Cpp is defined as the value of the internal equivalent capacitance which is calculated from the dynamic operating current consumption without
load. Average operating current can be obtained by the equation: Icciopr) = Cpp ® Vcc @ fin + Icc. Cpp is used to determine the no—load
dynamic power consumption; Pp = Cpp ® V2 e fin + Icc ® Vee.
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NL17SG86

Vee
AorB — GND
Y 50% Ve
Figure 3. Switching Waveform
Vee
OUTPUT
INPUT
I

*Includes all probe and jig capacitance.
A 1 MHz square input wave is recommended for
propagation delay tests.

Figure 4. Test Circuit

ORDERING INFORMATION
Device Package Shipping T
NL17SG86P5T5G SOT-953 8000 / Tape & Reel
(Pb-Free)
NL17SG86DFT2G SC-88A 3000 / Tape & Reel
(Pb-Free)
NL17SG86AMUTCG* UDFN6 1.45x 1 mm 3000 / Tape & Reel
(Pb-Free)
NL17SG86CMUTCG* UDFN6 1 x 1 mm 3000 / Tape & Reel
(Pb-Free)
TFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging

Specifications Brochure, BRD8011/D.
*In Development.
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NL17SG86

PACKAGE DIMENSIONS

SOT-953
CASE 527AE
ISSUE E
D NOTES:
A |=-— 1. DIMENSIONING AND TOLERANCING PER ASME
Y14.5M, 1994,
2. CONTROLLING DIMENSION: MILLIMETERS
3. MAXIMUM LEAD THICKNESS INCLUDES LEAD
T FINISH. MINIMUM LEAD THICKNESS IS THE
PIN ONE MINIMUM THICKNESS OF THE BASE MATERIAL.
4. DIMENSIONS D AND E DO NOT INCLUDE MOLD
INDICATOR He FLASH, PROTRUSIONS, OR GATE BURRS.
MILLIMETERS
DIM| MIN_ | NOM | MAX
| A | 034 | 037 | 040
C < b | 010 | 015 | 020
TOP VIEW C [ 007 | 012 | 0a7
SIDE VIEW D 0.95 1.00 1.05
E| 075 ] 080 [ 085
e 0.35 BSC
He [ 095 [ 1.00 [ 1.05
L 0.175 REF
L2 [ 005 ] 010] 015
3] ——[ —T o015

SOLDERING FOOTPRINT*

5X
5X 0.35
0.20—> |=—

I
PACKAGE B‘ T 'B'l
BOTTOM VIEW EH OUTLINE \ﬁ I |
fmea
O.35~>{
PITCH

DIMENSIONS: MILLIMETERS

*For additional information on our Pb—Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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PIN ONE
REFERENCE\

2x Q] 0.10 | C

PACKAGE DIMENSIONS

NL17SG86

UDFNG, 1x1, 0.35P

x| 010 C
~1005|C

TOP VIEW
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SIDE VIEW Cc
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CASE 517BX

ISSUE O

SEATING
PLANE

BOTTOM VIEW

0.10 W

Al]

¢ 0.05 M

C

NOTE 3

NOTES:

1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.

2. CONTROLLING DIMENSION: MILLIMETERS.

3. DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN
0.15 AND 0.20 MM FROM TERMINAL TIP.

4. PACKAGE DIMENSIONS EXCLUSIVE OF
BURRS AND MOLD FLASH.

MILLIMETERS
DIM[ MIN | MAX
A | 045 | 055
Al ] 000 [ 0.05
A3 | 0.13REF
b | 012 [ 022
D 1.00 BSC
E 1.00 BSC
e 0.35 BSC
L | 025] 035
L1 ] 0.30 [ 0.40

RECOMMENDED

SOLDERING FOOTPRINT*
sx

i

e

PITCH
OUTLINE
DIMENSIONS: MILLIMETERS

*For additional information on our Pb—Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.

WWW. onsemi.com
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NL17SG86

PACKAGE DIMENSIONS

UDFNG, 1.45x1.0, 0.5P

CASE 517AQ
ISSUE O
~— [D] l L L
1 It
; IINHINY
| DETAILA
REFEIRNEﬁgE // 0 COI\IOSEI'TRI’(L)J'E‘:#:_ONS
0.10 |C !
EXPOSED Cu MOLD CMPD
TOP VIEW
DETAIL® ‘ DETAIL B
OPTIONAL
7| 005|C ,!/ A CONSTRUCTIONS

005 c]

6X

A\ g

Al ]
SEATING
SIDE VIEW A2 PLANE

DETAIL A

Al]
NOTE 3

0.05|C

BOTTOM VIEW

NOTES:
1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
3. DIMENSION b APPLIES TO PLATED TERMINAL
AND IS MEASURED BETWEEN 0.15 AND
0.30 mm FROM THE TERMINAL TIP.

MILLIMETERS

9
<

rmmoc'ﬁ,2)>|

'_
[N
|
|
I

MOUNTING FOOTPRINT

PACKAGE

TN

0.53

|<—030

Dlﬂ Ml

0.50
PITCH

DIMENSIONS: MILLIMETERS

*For additional information on our Pb—Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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NL17SG86

PACKAGE DIMENSIONS

SC-88A (SC-70-5/SOT-353)
CASE 419A-02

ISSUE L
A NOTES:
1. DIMENSIONING AND TOLERANCING
_.I G |<__ PER ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
- 3. 419A-01 OBSOLETE. NEW STANDARD
419A-02.
4. DIMENSIONS A AND B DO NOT INCLUDE
5 "4 f MOLD FLASH, PROTRUSIONS, OR GATE
: : BURRS.
S INCHES MILLIMETERS
o, |, 3 DIM[ MIN | MAX | MIN | MAX
? ? A | 0071 | 0.087 | 1.80 | 220
B | 0.045 | 0058 | 115 | 1.35
C | 0031 | 0.043 | 0.80 | 1.10
D | 0004 | 0012 | 010 030
_>I L_ D spL |$| 0.2 (0.008) @| B @| G | 0026BSC 0.65 BSC
H| -—-[o0004] ——[ 010
J | 0004 | 0010 | 010 | 025
N K | 0004 | 0012 | 010 | 030
N | 0008REF 0.20 REF
S | 0079 [ 0087 | 200 [ 220
1 Ty J
L C
H I
SOLDER FOOTPRINT
0.50
0.0197
S I I IR SR
|
0.65
. ! 0.025
N I - - -
0.65
; : : 0.025
0.40 !
0.0157
T T
< 1.9 |
0.0748 . ( mm )
SCALE20:1 (o ohie

MiniGate is a trademark of Semiconductor Components Industries, LLC (SCILLC).
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