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Single 2-Input OR Gate

NL17SV32

The NL17SV32 is a single 2-input OR gate in tiny footprint
packages. The device is designed to operate for Voc =0.9 Vto 3.6 V.

Features

® Designed for 0.9 V to 3.6 V V¢ Operation

® 1.6 ns tpp at 3.3 V (Typ)

Inputs/Outputs Over—Voltage Tolerant up to 3.6 V

Source/Sink 24 mA at 3.3V

)
® [orr Supports Partial Power Down Protection
)
)

Available in SOT-353, SOT-553, SOT-953, SC-74A and UDFN

Packages

® NLV Prefix for Automotive and Other Applications Requiring
Unique Site and Control Change Requirements; AEC-Q100
Qualified and PPAP Capable

® These Devices are Pb—Free, Halogen Free/BFR Free and are RoHS

Compliant

A—
B—

Figure 1. Logic Symbol
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Figure 2. Pinout (Top View)
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X, XX = Specific Device Code
M = Date Code*
. = Pb-Free Package
(Note: Microdot may be in either location)
*This information is generic. Please refer to device data

sheet for actual part marking. Pb—Free indicator, “G”
or microdot “=”, may or may not be present.

ORDERING INFORMATION

See detailed ordering, marking and shipping information in the
package dimensions section on page 6 of this data sheet.

Publication Order Number:
NL17SV32XV5T2/D
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NL17SV32

PIN ASSIGNMENT

FUNCTION TABLE

SC88A / SOT553 Output
Pin SOT-953 / SC-74A UDFN6 Input Y=A+B
1 A B B A B Y
2 GND A A L L L
3 B GND GND L H H
4 Y Y Y H L H
5 Vee Vee NC H H H
6 - - Vee
MAXIMUM RATINGS
Symbol Characteristics Value Unit
Vce DC Supply Voltage -0.5t0 +4.3 \Y
VN DC Input Voltage -0.5t0 +4.3 \Y
Vout DC Output Voltage Active-Mode (High or Low State) -0.5to Vg + 0.5 \Y
Tri-State Mode (Note 1) -0.5t0 +4.3
Power-Down Mode (Vgc = 0V) -0.5t0 +4.3
Ik DC Input Diode Current Vin < GND -50 mA
lok DC Output Diode Current Vout < GND -50 mA
louT DC Output Source/Sink Current +50 mA
Icc or Ignp | DC Supply Current per Supply Pin or Ground Pin +50 mA
TstG Storage Temperature Range -65to +150 °C
T Lead Temperature, 1 mm from Case for 10 Seconds 260 °C
Ty Junction Temperature Under Bias +150 °C
04a Thermal Resistance (Note 2) SC-88A 377 °C/W
SOT-553 324
SOT-953 254
SC-74A 320
UDFN6 154
Pp Power Dissipation in Still Air SC-88A 332 mwW
SOT-553 386
SOT-953 491
SC-74A 390
UDFN6 812
MSL Moisture Sensitivity Level 1 -
Fr Flammability Rating Oxygen Index: 28 to 34 UL94 V-0 @ 0.125in -
VEsSD ESD Withstand Voltage (Note 3) Human Body Model 2000 \Y
Charged Device Model 1000
ILatchup Latchup Performance (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.

1.
2.
3.

4.

Applicable to devices with outputs that may be tri-stated.
Measured with minimum pad spacing on an FR4 board, using 10 mm-by-1 inch, 2 ounce copper trace no air flow per JESD51-7.
HBM tested to EIA / JESD22-A114-A. CDM tested to JESD22-C101-A. JEDEC recommends that ESD qualification to EIA/JJESD22-A115A

(Machine Model) be discontinued.

Tested to EIA/JESD78 Class Il.

www.onsemi.com
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NL17SV32

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vee Positive DC Supply Voltage 0.9 3.6 \
VN DC Input Voltage 0 3.6 Vv

Vout DC Output Voltage Active—-Mode (High or Low State) 0 Vee
Tri-State Mode (Note 1) 0 3.6
Power-Down Mode (Vg = 0 V) 0 3.6
Ta Operating Temperature Range -55 +125 °C
tr, t Input Transition Rise and Fall Time 0 20 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.

DC ELECTRICAL CHARACTERISTICS

Ta =25°C Ta = -55°C to +125°C
Symbol Parameter Condition Vee (V) Min Typ Max Min Max Unit
ViH High-Level Input 0.9 - 0.5 - - - \Y
Voltage 111013 [065xVee | - - 0.65x Ve -
1.4t01.6 |0.65xVee | - - 0.65 x Vg -
1.65t01.95 |0.65x Voo | - - 0.65 x Vg -
23to<27 1.6 - - 1.6 -
2.7103.6 2.0 - - 2.0 -
VL Low-Level Input 0.9 - 0.5 - - - \Y
Voltage 11t01.3 - - |035x Ve - 0.35 x Vg
1.4101.6 - - ]0.35x Ve - 0.35 x Ve
1.65 to 1.95 - - ]0.35x Ve - 0.35 x Vge
23to<27 - - 0.7 - 0.7
2710 3.6 - - 0.8 - 0.8
VoH High-Level Output | VN =V|yor V)L \Y
Voltage
lon = -100 pA 0.9 - Voo — - - -
0.1
1.1t01.3 | Vgg—0.1 - - Vee — 0.1 -
1.4t01.6 | Vgg—0.1 - - Vee — 0.1 -
1.65t01.95 | Voc—-0.2 | - - Voo —0.2 -
231t0<27 | Vgg-02 | - - Voo —0.2 -
27t0836 |Vgc—-02 | - - Voo —0.2 -
loH = -2 mA 11t01.3 [0.75x Voo | - - 0.75 x Vg -
loH = -4 mA 1.4t01.6 [0.75xVee | - - 0.75 x Vg -
loH = -6 MA 1.651t0 1.95 1.25 - - 1.25 -
23t02.7 2.0 - - 2.0 -
loy =-12mA 23t02.7 1.8 - - 1.8 -
271036 2.2 - - 2.2 -
loy =-18 mA 23t02.7 1.7 - - 1.7 -
271036 2.4 - - 2.4 -
loH = -24 mA 271036 2.2 - - 2.2 -

www.onsemi.com
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NL17SV32

DC ELECTRICAL CHARACTERISTICS (continued)

Ta =25°C Ta = -55°C to +125°C
Symbol Parameter Condition Vee (V) Min Typ Max Min Max Unit
VoL Low-Level Output | V|y = Vg or VL Vv
Voltage
loL = 100 uA 0.9 - 0.1 - - -
1.1t01.3 - - 0.1 - 0.1
1.4t01.6 - - 0.1 - 0.1
1.65t0 1.95 - - 0.2 - 0.2
23to<27 - - 0.2 - 0.2
27t03.6 - - 0.2 - 0.2
loL =2 mA 1.1t01.3 - - [0.25x Ve - 0.25 x Vg
loL = 4 mA 1.4101.6 - - [0.25x Ve - 0.25 x Vg
loL=6mA 1.6510 1.95 - - 0.3 - 0.3
23t02.7 - - 0.3 - 0.3
loL = 12 mA 23t02.7 - - 0.4 - 0.4
27t03.6 - - 0.4 - 0.4
loL =18 mA 23t02.7 - - 0.6 - 0.6
27t03.6 - - 0.4 - 0.4
loL =24 mA 27t03.6 - - 0.55 - 0.55
N Input Leakage VN =3.6 Vor GND 091t03.6 - - +0.1 - +0.9 uA
Current
lorr Power Off Leakage | V|y=3.6Vor 0 - - 1.0 - 5.0 uA
Current Vour=3.6V
lcc Quiescent Supply VN = Vg or GND 0.9t0 3.6 - - 0.9 - 5.0 uA
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.

AC ELECTRICAL CHARACTERISTICS

Ta =25°C Ta = -55°C to +125°C
Symbol Parameter Condition Vee (V) Min | Typ | Max Min Max Unit
tpLH, tpHL | Propagation Delay, R =1MQ, C =15 pF 0.9 - 15.7 - - - ns
Fotres S and 4 RL=2kQ, CL=15pF | 11010130 | - | 67 | 158 - 18.6
1.40to 1.60 - 3.7 8.7 - 9.7
RL=500Q,C_ =30pF | 1.65t01.95 - 2.7 6.0 - 6.8
23t02.7 - 1.9 41 - 4.7
2.7103.6 - 1.6 3.3 - 4.0
CAPACITIVE CHARACTERISTICS
Symbol Parameter Test Condition Typical (Tp =25°C) | Unit
CiNn Input Capacitance Vec=0V 2.0 pF
CouTt | Output Capacitance Vgc=0V 4.5 pF
Cpp Power Dissipation Capacitance (Note 5) 10 MHz, Vg =0.91t03.6 V, VN =0V or Vg 20 pF

Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.

Average operating current can be obtained by the equation Iccopr) = Cpp ® Ve @ fin + Icc- Cpp is used to determine the no-load dynamic
power consumption: Pp = Cpp @ V2 e fin + Icc ® Ve,

www.onsemi.com
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O%EN Test Switch Position
2 XV GND
ce _T_ tpLH / tPHL Open
R = tpLz /tpzL 2xVce
|
INPUT tpHz / tpzH GND
DUT -T_ OUTPUT
Rt R ]: CL*
C_ includes probe and jig capacitance
Rt is Zoyt of pulse generator (typically 50 €2)
f=1MHz
Figure 3. Test Circuit
t,=3ns Vee
90%  90% INPUT Vini Vini
INPUT Vi Vi
ND
10% G
—tpp fe— —itpHje— _— ~Vee
. | [
TPUT
OUTPUT N\ Vmo Vmo ou v
; ————VoL+Vy
-/ — — — — V. VoL
—tpLH[e— —HtpH¢—
. HY
OUTPUT —— Vo K Vimo OUTPUT
VoL ~0V

Vo V
Vee, V Vinis V tpLH; tPHL tpzL; tpLz, tpzis trHZ Vy, V
0.9 Voo /2 Vel 2 Voo /2 0.1
111t01.3 Vec/2 Vec/ 2 Vee/ 2 0.1
1.4101.6 Vee/2 Vee/ 2 Vee/ 2 0.1
1.651t0 1.95 Veg/ 2 Veg/ 2 Vee!/ 2 0.15
231027 Veg/ 2 Veg/ 2 Vee!/ 2 0.15
3.0t0 3.6 1.5 15 1.5 0.3

Figure 4. Switching Waveforms

www.onsemi.com
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NL17SV32

ORDERING INFORMATION

Pin 1 Orientation

Device Package Marking (See below) Shipping’
NL17SV32DFT2G SC-88A TBD Q4 3000 / Tape & Reel
(Contact ON Semiconductor)

NL17SV32XV5T2G SOT-553 um Q4 4000 / Tape & Reel
NL17SV32P5T5G SOT-953 TBD Q2 8000 / Tape & Reel

(Contact ON Semiconductor)

NL17SV32DBVT1G SC-74A TBD Q4 3000 / Tape & Reel
(Contact ON Semiconductor)

NL17SV32MU1TCG UDFNS6, 1.45x 1.0, 0.5P TBD Q4 3000 / Tape & Reel
(Contact ON Semiconductor)

NL17SV32MU3TCG UDFNS6, 1.0 x 1.0, 0.35P TBD Q4 3000 / Tape & Reel
(Contact ON Semiconductor)

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.

*NLV Prefix for Automotive and Other Applications Requiring Unique Site and Control Change Requirements; AEC-Q100 Qualified and PPAP
Capable.

Pin 1 Orientation in Tape and Reel

Direction of Feed

www.onsemi.com
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PACKAGE DIMENSIONS

SC-74A
CASE 318BQ
ISSUE B

\ 2. CONTROLLING DIMENSION: MILLIMETERS.
3

N 3

h \ MINIMUM THICKNESS OF BASE MATERIAL.
™|0.05 _f ﬁ 4. DIMENSIONS A AND B DO NOT INCLUDE MOLD
A1 L FLASH, PROTRUSIONS, OR GATE BURRS. MOLD

FLASH, PROTRUSIONS, OR GATE BURRS SHALL NOT

. MAXIMUM LEAD THICKNESS INCLUDES LEAD FINISH

sx b NOTES:
EE 1. DIMENSIONING AND TOLERANCING PER ASME
Y14.5M, 1994.

THICKNESS. MINIMUM LEAD THICKNESS IS THE

DETAIL A EXCEED 0.15 PER SIDE.
MILLIMETERS
DIM[_MIN | MAX
TOP VIEW A | 090 | 1.10
A1 001 | 0.10
_[A DETAILA b 025 | 050
c | 010 | 026
L E | 250 | 3.00
c]r E1 | 135 | 165
SEATING 0.95 BSC
SIDE VIEW ;C PLANE END VIEW L 550 ] o088
1] 0° ] 10°
RECOMMENDED
SOLDERING FOOTPRINT*
0.95 —= >
PITCH

5X
1.00— 5X
0.70

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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PACKAGE DIMENSIONS

SC-88A (SC-70-5/SOT-353)

CASE 419A-02

ISSUE L

——I L— DspL 6] 02(0.008) @]B @)

lfN

A T

L J J J _{
E H K _’I
SOLDER FOOTPRINT
0.50
0.0197
S I I A
.
0.65
. . 0.025
I T - _ _
0.65
‘ i i 0.025
o400 7 | V|
0.0157,,
- 1.9 .
0.0748 . ( mm )
SCALE 20:1 inches
STYLE 1: STYLE 2: STYLE 3:
PIN 1. BASE PIN 1. ANODE PIN 1. ANODE 1
2. EMITTER 2. EMITTER 2. N/C
3. BASE 3. BASE 3. ANODE 2
4. COLLECTOR 4. COLLECTOR 4. CATHODE 2
5. COLLECTOR 5. CATHODE 5. CATHODE 1
STYLE 6: STYLE 7: STYLE 8:
PIN 1. EMITTER 2 PIN 1. BASE PIN 1. CATHODE
2. BASE 2 2. EMITTER 2. COLLECTOR
3. EMITTER 1 3. BASE 3. N/C
4. COLLECTOR 4. COLLECTOR 4. BASE
5. COLLECTOR 2/BASE 1 5. COLLECTOR 5. EMITTER

i
-

NOTES:

STYLE 4:

PIN 1. SOURCE 1
. DRAIN 1/2
. SOURCE 1
. GATE 1
GATE 2

arwN

STYLE 9:
PIN 1. ANODE
. CATHODE
ANODE
. ANODE
. ANODE

LENEEN

www.onsemi.com
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1.

DIMENSIONING AND TOLERANCING
PER ANSI Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.
3.

419A-01 OBSOLETE. NEW STANDARD
419A-02.

. DIMENSIONS A AND B DO NOT INCLUDE

MOLD FLASH, PROTRUSIONS, OR GATE
BURRS.

INCHES MILLIMETERS

| D [ WIN_ | MAX | N | max
A | 0071 | 0.087 | 1.80 | 220
B | 0045 | 0053 | 115 | 135
C | 0031 | 0043 | 080 | 1.10
D | 0004 | 0012 | 010 | 030
G | 0026BSC 0.65 BSC
H| ---Jo000a| ——-] 010
J | 0004 | 0010 | 010 | 025
K | 0004 | 0012 | 010 | 030
N | 0008REF 0.20 REF
S | 0079 | 0.087 | 200 | 220
STYLE 5:

PIN 1. CATHODE
2. COMMON ANODE
3. CATHODE 2
4. CATHODE 3
5. CATHODE 4
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NL17SV32

PACKAGE DIMENSIONS

SOT-553, 5 LEAD
CASE 463B
ISSUE C

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982.

D
[ A= )
L 3.
| | X
5 4
£ 1
Y- He
o1 2 3
T _y
AJ Ny b sPL —>| «— ¢
e | |0.08 (0.003)®@ | | Y|
RECOMMENDED
SOLDERING FOOTPRINT*
0.3
| 0.0118 | ‘ ¢
[ [
0.45
T T " 00177
L 1o
1.35 0.0394
0.0531
I I I
[ [ [
o e O o SO S
| | |
| 05 | 05 |
0.0197|0.0197
SCALE 20:1 (%)
*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
STYLE 1: STYLE 2: STYLE 3:
PIN 1. BASE PIN 1. CATHODE PIN 1. ANODE 1
2. EMITTER 2. COMMON ANODE 2. N/C
3. BASE 3. CATHODE 2 3. ANODE 2
4. COLLECTOR 4. CATHODE 3 4. CATHODE 2
5. COLLECTOR 5. CATHODE 4 5. CATHODE 1
STYLE 6 STYLE 7: STYLE 8:
PIN 1. EMITTER 2 PIN 1. BASE PIN 1. CATHODE
2. BASE 2 2. EMITTER 2. COLLECTOR
3. EMITTER 1 3. BASE 3. NC
4. COLLECTOR 1 4. COLLECTOR 4. BASE
5. COLLECTOR 2/BASE 1 5. COLLECTOR 5. EMITTER

www.onsemi.com
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CONTROLLING DIMENSION: MILLIMETERS

MAXIMUM LEAD THICKNESS INCLUDES LEAD FINISH
THICKNESS. MINIMUM LEAD THICKNESS IS THE MINIMUM
THICKNESS OF BASE MATERIAL.

MILLIMETERS INCHES
DIM|[ MIN NOM | MAX MIN NOM MAX
A | 050 0.55 0.60 0.020 | 0.022 | 0.024
b 017 0.22 0.27 0.007 | 0.009 | 0.011
c 0.08 0.13 0.18 0.003 | 0.005 | 0.007
D 1.55 1.60 1.65 0.061 | 0.063 | 0.065
E 1.15 1.20 1.25 0.045 | 0.047 | 0.049
e 0.50 BSC 0.020 BSC
L 010 | 020 | 0.30 0.004 | 0.008 | 0.012
He | 155 | 160 | 1.65 0.061 | 0.063 [ 0.065
STYLE 4: STYLE 5:
PIN 1. SOURCE 1 PIN 1. ANODE
2. DRAIN 1/2 2. EMITTER
3. SOURCE 1 3. BASE
4. GATE 1 4. COLLECTOR
5. GATE 2 5. CATHODE
STYLE 9:
PIN 1. ANODE
2. CATHODE
3. ANODE
4. ANODE
5. ANODE
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NL17SV32

PACKAGE DIMENSIONS

UDFNS®, 1.45x1.0, 0.5P
CASE 517AQ
ISSUE O

<~— D] —p—A] l L L
gor Ut

DETAILA
OPTIONAL

PIN ONE — T
REFERENCE // %I CONSTRUCTIONS
0010 C

EXPOSED Cu MOLD CMPD
TOP VIEW
ED0E
DETAIL B DETAIL B
OPTIONAL
2| 0.05|C ‘!/ A CONSTRUCTIONS
6X c[ N
Em. Al A2 SEATING
SIDE VIEW C| PLaNE
@ 6x L
1 | 13 {
|
DETAILA L—| |—|—| |—‘—|-
1= + I
N\
// I
6 : —>| 4 |<— ex b
slonfc AlB]
BOTTOM VIEW 005 | C| NoTE3

MOUNTING FOOTPRINT

e N

|-— 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.

www.onsemi.com
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NO
1. DIMENSIONING AND TOLERANCING PER

2.
3. DIMENSION b APPLIES TO PLATED TERMINAL

TES:

ASME Y14.5M, 1994.
CONTROLLING DIMENSION: MILLIMETERS.

AND IS MEASURED BETWEEN 0.15 AND
0.30 mm FROM THE TERMINAL TIP.

[MILLIMETERS
DIM[_MIN | MAX
A | 045 | 055
A1] 0.00 | 005
A2 | 0.07 REF
b [ 020 [ 0.30
D | 1.45BSC
E | 1.00BSC
e | 050BSC
L [ 030 [ 040
11| — [ o015
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NL17SV32

PACKAGE DIMENSIONS

UDFNS®6, 1x1, 0.35P
CASE 517BX
ISSUE O

w N

=
=

TERMINAL AND IS MEASURED BETWEEN
MIN | MAX
(2] 010¢) rop yigw

| @ [B] NOTES:
1. DIMENSIONING AND TOLERANCING PER
| ASME Y14.5M, 1994.
[
|
[E] 0.15 AND 0.20 MM FROM TERMINAL TIP.
l 4. PACKAGE DIMENSIONS EXCLUSIVE OF
0.45 | 055
0.00 | 0.05
71 0os]c rAs |
0.35 BSC
A 0.25 | 0.35
A — ¥

. CONTROLLING DIMENSION: MILLIMETERS.
PIN ONE
REFERENCE\ PR P
BURRS AND MOLD FLASH.
0.13 REF
0.30 | 0.40
Sl ass]c] ﬂ—q
A1
SIDE VIEW SEATING

. DIMENSION b APPLIES TO PLATED
2x (] 0.10 [C
| MILLIMETERS
0.12 | 0.22

1.00 BSC
1.00 BSC

o mUu‘BE>|

-
-

010 |C A|B|
BOTTOM VIEW 0.05 M | C |NOTE 3

RECOMMENDED
SOLDERING FOOTPRINT*

— 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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NL17SV32

PACKAGE DIMENSIONS

SOT-953
CASE 527AE
ISSUE E
NOTES:
A |[=— 1. DIMENSIONING AND TOLERANCING PER ASME
Y14.5M, 1994,
2. CONTROLLING DIMENSION: MILLIMETERS
3. MAXIMUM LEAD THICKNESS INCLUDES LEAD
f FINISH. MINIMUM LEAD THICKNESS IS THE
MINIMUM THICKNESS OF THE BASE MATERIAL.
mglgﬁon H 4. DIMENSIONS D AND E DO NOT INCLUDE MOLD
E FLASH, PROTRUSIONS, OR GATE BURRS.
MILLIMETERS
DIM| MIN | NOM | MAX
| A | 034 | 037 0.40
c < b | 010 | 0.5 | 0.20
TOP VIEW C | 007 [ 012 | 017
D | 095 | 1.00 | 1.05
SIDE VIEW E| 075 | 080 | 085
e 0.35 BSC
He [ 095 [ 1.00 [ 1.05
L 0.175 REF
L2 005 [ 010 [ 0.15
3] ———[ ———[ o015

BOTTOM VIEW

SOLDERING FOOTPRINT*
5X (%5
0.20 —>f |<—I
PACKAGE\I'B' T 'B'I

OUTLINE
T T - 1.20

i B
R

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.

ON Semiconductor and Jare trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
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