NLV18HC1Gxx,
NLV18HC1GTxx

Automotive High Speed
Logic Gates

The NLV18HC1Gxx and NLV1S8HC1GTxx are automotive—grade

High—-Speed CMOS logic gates.

The NLV18HC1Gxx devices have CMOS input voltage levels

while the NLV1S8HC1GTxx devices have TTL input voltage levels.

Features

® High Speed: tpp =7 ns (Typ) at Vcc=6 V

® [ ow Power Dissipation: Icc = 1 A (Max) at T = 25°C
® High Noise Immunity

® Balanced Propagation Delays (tpr i = tpHL)

® Symmetrical Output Impedance (Iog = oL, = 2 mA)

® Operating Temperature: —55°C to +125°C

AEC Grade 1-Compliant: -40°C to +125°C

® Tiny SC-88A Package (other package offerings may be available
upon request)

® AEC-Q100 Qualified and PPAP Capable

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

FUNCTION LIST

XX Function
00 2-Input NAND
02 2-Input NOR
04 Inverter
05 Open-Drain Inverter
07 Open-Drain Buffer
08 2-Input AND
14 Schmitt-Trigger Inverter
17 Schmitt-Trigger Buffer
32 2-Input OR
34 Buffer
86 2-Input XOR
125 Tri-State Buffer
126 Tri-State Buffer
uo4 Unbuffered Inverter
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ORDERING INFORMATION
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this data sheet.
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NLV18HC1Gxx, NLV18HC1GTxx

Functions and Function Tables — Buffers and Inverters

A Y A
04 - Inverter
U04 - Unbuffered Inverter 34 - Buffer
A Y A Y
0 1 0 0
1 0 1 1
I_ Y I_ Y
] 4
05 - Open-Drain Inverter 07 - Open-Drain Buffer
A Y A Y
0 Hi-Z 0 0
1 0 1 Hi-Z
A Y A Y
14 - Schmitt-Trigger Inverter 17 - Schmitt-Trigger Buffer
A Y A Y
0 1 0 0
1 0 1 1
Pin Assignment
N.C. | 1 5 | Vcc
Al 2
GND | 3 4 1Y
Pinout (Buffers and Inverters)
Pin Name Description
1 N.C. No Connection
2 A Input
3 GND Ground
4 Y Output
5 Vee Supply
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NLV18HC1Gxx, NLV18HC1GTxx

Functions and Function Tables — Tri-State Buffers and Bus Drivers

OE OE
A Y A Y
125 - Tri-State Buffer 126 - Tri-State Buffer
OE A Y OE A Y
0 0 0 0 X Hi-Z
0 1 1 1 0 0
1 X Hi-Z 1 1 1
X =Don’t Care X = Don’t Care
Pin Assignments
OE| 1 5 | Vce OE| 1 5 | Vce
Al 2 Al 2
GND | 3 4 1Y GND | 8 4 1Y
Pinout (125) Pinout (126)
Pin Name Description Pin Name Description
1 OE Enable (Active-Low) 1 OE Enable (Active-High)
2 A Input 2 A Input
3 GND Ground 3 GND Ground
4 Y Output 4 Y Output
5 Vee Supply 5 Vee Supply

www.onsemi.com
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NLV18HC1Gxx, NLV18HC1GTxx

Functions and Function Tables - Gates

A— A—
Y Y
B— B—
00 - NAND 08 - AND
A B Y A B Y
0 0 1 0 0 0
0 1 1 0 1 0
1 0 1 1 0 0
1 1 0 1 1 1
A A
Y Y
B B
02 - NOR 32-0R
A B Y A B Y
0 0 1 0 0 0
0 1 0 0 1 1
1 0 0 1 0 1
1 1 0 1 1 1
Pin Assignment
A
v @)
57 B| 1 5 | vec
86 - XOR
A B Y Al 2
0 0 0
0 1 1 GND | 3 4 |Y
1 0 1
1 1 0 Pinout (Gates)
Pin Name Description
1 B Input
2 A Input
3 GND Ground
4 Y Output
5 Vee Supply
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NLV18HC1Gxx, NLV18HC1GTxx

Table 1. MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee DC Supply Voltage -0.5t0 +6.5 \%
VIN DC Input Voltage -0.5to Vgg+0.5 \%

VouTt DC Output Voltage -0.5to Vgg+0.5 \%
ik DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA

louT DC Output Source/Sink Current +12.5 mA
lcc or lcND DC Supply Current Per Supply Pin or Ground Pin 125 mA

Tstg Storage Temperature Range -65 to +150 °C
TL Lead Temperature, 1 mm from Case for 10 Seconds 260 °C
Ty Junction Temperature Under Bias +150 °C
Oa Thermal Resistance (Note 1) 659 °C/wW
Pp Power Dissipation in Still Air at 85°C 190 mw

MSL Moisture Sensitivity Level 1
Fr Flammability Rating Oxygen Index: 28 to 34 UL94 V-0 @ 0.125in
VEsSD ESD Withstand Voltage (Note 2) Human Body Model 2000 \%
Charged Device Model 1000
ILATCHUP Latchup Performance (Note 3) +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. Measured with minimum pad spacing on an FR4 board, using 10 mm-by-1 inch, 20 ounce copper trace with no air flow.

2. 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.

3. Tested to EIA/JESD78 Class II.

Table 2. RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vee Positive DC Supply Voltage NLV18HC1Gxx 2.0 6.0 \'%
NLV18HC1GTxx 45 5.5
VIN Digital Input Voltage 0 Vee \
VouTt Output Voltage 0 Vee \%
Ta Operating Free-Air Temperature -55 +125 °C
t, t Input Transition Rise or Fall Rate ns/V
Functions 14 and 17 0 No Limit
All Other Functions Vgc=1.65V1t01.95V 0 20
Vec=23Vto27V 0 20
Vcc=3.0Vto36V 0 10
Vec=45V1t055V 0 5

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.

www.onsemi.com
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Table 3. DC ELECTRICAL CHARACTERISTICS (NLV18HC1Gxx)

NLV18HC1Gxx, NLV18HC1GTxx

Tao=-40°Cto | Tp=-55°Cto
Ta =25°C 85°C +125°C
Symbol Parameter Conditions Vee (V)| Min | Typ | Max Min Max Min Max | Unit
NLV18HC1G14 and NLV18HC1G17
\ Positive-Going 2.0 - 1.29 15 - 1.5 - 15 \%
Threshold
3.0 - 1.91 2.20 - 2.20 - 2.20
4.5 - 2.77 3.15 - 3.15 - 3.15
5.5 - 3.37 3.85 - 3.85 - 3.85
\% Negative-Go- 2.0 0.5 0.75 - 0.5 - 0.5 - \%
ing Threshold
3.0 0.9 1.2 - 0.9 - 0.9 -
4.5 1.35 1.91 - 1.35 - 1.35 -
5.5 1.65 2.38 - 1.65 - 1.65 -
Vy Hysteresis 2.0 0.2 0.55 1.0 0.2 1.0 0.2 1.0 \%
Voltage
3.0 0.3 0.7 1.2 0.3 1.2 0.3 1.2
4.5 0.4 0.86 1.4 0.4 1.4 0.4 1.4
5.5 0.5 0.98 1.6 0.5 1.6 0.5 1.6
NLV18HC1GUO04 (Under Development)
Vi High- Level 2.0 TBD - - TBD - TBD - \
Input Voltage
3.0 TBD - - TBD - TBD -
4.5 TBD - - TBD - TBD -
6.0 TBD - - TBD - TBD -
Vi Low- Level 2.0 - - TBD - TBD - TBD Vv
Input Voltage
3.0 - - TBD - TBD - TBD
4.5 - - TBD - TBD - TBD
6.0 - - TBD - TBD - TBD
ALL OTHER PARTS
Viy High- Level 2.0 1.5 - - 1.5 - 1.5 - \Y
Input Voltage
3.0 2.1 - - 2.1 - 21 -
4.5 3.15 - - 3.15 - 3.15 -
6.0 4.20 - - 4.20 - 4.20 -
VL Low- Level 2.0 - - 0.5 - 0.5 - 0.5 \Y
Input Voltage
3.0 - - 0.9 - 0.9 - 0.9
4.5 - - 1.35 - 1.35 - 1.35
6.0 - - 1.80 - 1.80 - 1.80
ALL PARTS
VoH High- Level ViN=ViH (VT or VL (V)| 2.0 1.9 2.0 - 1.9 - 1.9 - \%
Note 4 Output Voltage -
(Note 4) P g lon = -20 1A 30 | 29 |30 | - |20 | - [ 29 | -
45 4.4 45 - 4.4 - 4.4 -
6.0 5.9 6.0 - 5.9 - 5.9 -
VIN = ViH (V14) or Vi (V1)
loH=-2mA 4.5 4.18 4.31 - 413 - 4.08 -
loq =-2.6 mA 6.0 5.68 5.80 - 5.63 - 5.58 -

www.onsemi.com
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NLV18HC1Gxx, NLV18HC1GTxx

Table 3. DC ELECTRICAL CHARACTERISTICS (NLV18HC1Gxx)

Ta=-40°Cto | Tp =-55°Cto
Tp=25°C 85°C +125°C
Symbol Parameter Conditions Vee (V)| Min | Typ | Max Min Max Min Max Unit
ALL PARTS
VoL Low- Level Vin=Vig (VT or VL (V1) | 2.0 - 0.0 0.1 - 0.1 - 0.1 %
Output Voltage _
P g loL =20 uA 3.0 N 00 | 01 — 0.1 - 0.1
4.5 - 0.0 0.1 - 0.1 - 0.1
6.0 - 0.0 0.1 - 0.1 - 0.1
VN = Vg (V14) or Vi (V1)
lo =2 mA 45 ~ o017 [o2s | - |03 | - [ o040
loL=2.6 mA
6.0 - 0.18 0.26 - 0.33 - 0.40
IIN Input Leakage V|N =6.0 V or GND 6.0 - - 0.1 - +1.0 - +1.0 uA
Current
lcc Quiescent VN = Vg or GND 6.0 - - 1.0 - 10 - 40 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.
4. The Voy parameter does not apply to devices with open-drain output, NLV18HC1G05, NLV18HC1G07, NLV18HC1GT05 and

NLV18HC1GTO7,

Table 4. DC ELECTRICAL CHARACTERISTICS (NLV18HC1GTxx)

Ta =-40°C to | T =-55°C to
TA =25°C 85°C +125°C
Symbol Parameter Conditions Vee (V) Min | Typ | Max Min Max Min Max | Unit
NLV18HC1GT14 and NLV18HC1GT17
VT, Positive—Going 4.5 - 1.64 2.0 - 2.0 - 2.0 \Y
Threshold
5.5 - 1.85 2.1 - 21 - 2.1
VT_ Negative-Going 45 0.5 1.0 - 0.5 - 0.5 - \Y
Threshold
5.5 0.6 1.14 - 0.6 - 0.6 -
Vy Hysteresis 4.5 0.4 0.64 1.4 0.4 1.4 0.4 1.4 \%
Voltage
5.5 0.5 0.71 1.6 0.5 1.6 0.5 1.6
ALL OTHER PARTS
ViH High- Level Input Voltage 45-55 2.0 - - 2.0 - 2.0 - \%
VL Low- Level Input Voltage 45-55 - - 0.8 - 0.8 - 0.8 \
ALL PARTS
Vo | High- Level VIN = Vin (V1) or Vi (V1) v
(Note 4) | Output Voltage
Ion = —20 pA 45 4.4 45 - 4.4 - 4.4 -
loH = -2 mA 45 418 | 4.32 - 413 - 4.08 -
VoL Low- Level ViN = ViH (V1) or VL (V1) \Y
Output Voltage
loL = 20 pA 45 - 0.0 0.1 - 0.1 - 0.1
loL=2mA 4.5 - 0.17 0.26 - 0.33 - 0.40
IIN Input Leakage ViN = Vg or GND 55 - - 0.1 - +1.0 - +1.0 uA
Current
lcc Quiescent VN = Vcc or GND; 55 - - 1.0 - 10 - 40 uA
Supply Current lo=0A
Alce Additional ViN=Veoc—-21V, 45-55 - - 1.0 - 1.5 - 1.65 mA
Supply Current lo = 0 A; Other input at
per Input Ve or GND

www.onsemi.com
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NLV18HC1Gxx, NLV18HC1GTxx

Table 5. AC ELECTRICAL CHARACTERISTICS (NLV18HC1Gxx) (Input t, = t; = 6.0 nS)

Tpo=-40°C | Tp=-55°Cto
Ta =25°C to 85°C +125°C
Test
Symbol Parameter Conditions | Vg (V) | Min | Typ Max | Min | Max Min Max | Unit
tpLH, tpHL | Propagation Delay, CL=15pF 5.0 - 3.5 15 - 20 - 25 ns
(AorB)toY
CL =50 pF 2.0 - 20 100 - 125 - 155
3.0 - 1 27 - 35 - 90
45 - 8 20 - 25 - 35
6.0 - 7 17 - 21 - 26
trLHs ttHe | Output Transition Time CL=15pF 5.0 - 3 10 - 15 - 20 ns
CL =50 pF 2.0 - 25 125 - 155 - 200
3.0 - 16 35 - 45 - 60
4.5 - 11 25 - 31 - 38
6.0 - 9 21 - 26 - 32
tpzns tpzL Enab@ime, CL =50 pF 2.0 - 19 TBD - 155 - 190 ns
(Note 5) (AorOEorOE)to Y
3.0 - TBD | TBD - TBD - TBD
45 - 9 TBD - 31 - 38
6.0 - 7 TBD - 26 - 32
tpHz tpLZ DisabEime, CL =50 pF 2.0 - 19 TBD - 155 - 190 ns
(Note 5) (AorOEorOE)to Y
3.0 - TBD | TBD - TBD - TBD
45 - 9 TBD - 31 - 38
6.0 - 7 TBD - 26 - 32
CiNn Input Capacitance - 5 10 - 10 - 10 pF

5. These parameters apply only to devices where the output may be tri-stated. These specifications are still under development.

Table 6. AC ELECTRICAL CHARACTERISTICS (NLV18HC1GTxx) (Input t, = t; = 6.0 nS)

Ta = -40°C Ta = -55°C to
Tp = 25° to 85°C +125°C
Test A=25°C
Symbol Parameter Conditions | Ve (V) | Min Typ Max Min Max Min Max Unit
tpLH, tpHL | Propagation Delay, CL=15pF 5.0 - 3.5 15 - 20 - 25 ns
(AorB)toY
CL =50 pF 45 - 8 20 - 25 - 35
trLH, ttHL | Output Transition Time C_=15pF 5.0 - 3 10 - 15 - 20 ns
CL =50 pF 45 - 11 25 - 31 - 38
tpzhs tpzL Enable Time, CL =50 pF 4.5 - 9 TBD - 31 - 38 ns
(Note 5) (AorOEorOE)to Y
tpHz, tPLZ Disable Time, CL =50 pF 4.5 - 9 TBD - 31 - 38 ns
(Note 5) (AorOEorOE)to Y
Table 7. CAPACITANCE
Symbol Parameter Typical @ = 25°C, Vgc =5.0V Unit
Cin Input Capacitance 5 pF
Cpp Power Dissipation Capacitance (Note 6) 10 pF

6. 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 Iccopr) = Cprp x Ve x fin + Icc- Cpp is used to determine the no-load
dynamic power consumption; Pp = Cpp x Vo2 x fin + loc x Vec.

www.onsemi.com
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NLV18HC1Gxx, NLV18HC1GTxx

OPEN

Vece ©, IGND Test Position CL, pF R, @
= tprn/teuL | Open See AC Characteristics Table X
R trin/trae | Open X
L (Note 7)
_ DUT OUTPUT tpLz / tpzL Vee 1k
l tpuz / tpzH GND 1k
RT ]:C L* X —Don’t Care
C\ includes probe and jig capacitance
R is ZoyT of pulse generator (typically 50 €2)
f=1MHz
Figure 1. Test Circuit
t,=6ns
90% 50% Ve or Vee
3.0V
INPUT, V, Voni Vini INPUT Vini Vini
10%
GND GND
¥ L [ ¥t [
trn ——p \Y;
— |, Vn OH
OUTPUT, Vo Vino Vino OUTPUT
—» :H e Vou
— Ly [ — o [ — toy [ —_—> [ty
————— \% _———
trn » & o " f — — — - Vou -VEV)H
OUTPUT, Vo Vino Vino OUTPUT 7 Vino
\ V
] <t Vou ~oV
Figure 2. Switching Waveforms
Input Output
Device Type Vv,V Viis V Vinos V Vi,V Vi, V Vy, V
NLV18HC1Gxx GND to Vce VCC/2 VCC/2 VoL + 0.1 (VOH_VOL) VoL + 0.9 (VOH_VOL) 0.3
NLV18HC1GTxx GNDto 3.0V 1.3V 1.3V Vo|_ +0.1 (VOH_VOL) Vo|_ +0.9 (VOH_VOL) 0.3

7. t1LH and tyyL are measured from 10% to 90% of (Voy — VoL), and 90% to 10% of (Vo — VoL), respectively.

www.onsemi.com
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ORDERING INFORMATION

NLV18HC1Gxx, NLV18HC1GTxx

Pin 1 Orientation

Device Package Marking (See below) Shipping?
NLV18HC1GOODFT2G (in development) SC-88A TBD Q4 3000 / Tape & Reel
NLV18HC1G02DFT2G (in development) SC-88A TBD Q4 3000 / Tape & Reel
NLV18HC1G04DFT2G (in development) SC-88A TBD Q4 3000 / Tape & Reel
NLV18HC1GO5DFT2G (in development) SC-88A TBD Q4 3000 / Tape & Reel
NLV18HC1G07DFT2G (in development) SC-88A TBD Q4 3000 / Tape & Reel
NLV18HC1G08DFT2G SC-88A H2 Q4 3000 / Tape & Reel
NLV18HC1G14DFT2G (in development) SC-88A TBD Q4 3000 / Tape & Reel
NLV18HC1G17DFT2G (in development) SC-88A TBD Q4 3000 / Tape & Reel
NLV18HC1G32DFT2G SC-88A H4 Q4 3000 / Tape & Reel
NLV18HC1G34DFT2G (in development) SC-88A TBD Q4 3000 / Tape & Reel
NLV18HC1G86DFT2G (in development) SC-88A TBD Q4 3000 / Tape & Reel
NLV18HC1G125DFT2G (in development) SC-88A TBD Q4 3000 / Tape & Reel
NLV18HC1G126DFT2G (in development) SC-88A TBD Q4 3000 / Tape & Reel
NLV18HC1GUO4DFT2G (in development) SC-88A TBD Q4 3000 / Tape & Reel
NLV18HC1GTOODFT2G (in development) SC-88A TBD Q4 3000 / Tape & Reel
NLV18HC1GT02DFT2G (in development) SC-88A TBD Q4 3000 / Tape & Reel
NLV18HC1GT04DFT2G (in development) SC-88A TBD Q4 3000 / Tape & Reel
NLV18HC1GTO05DFT2G (in development) SC-88A TBD Q4 3000 / Tape & Reel
NLV18HC1GTO07DFT2G (in development) SC-88A TBD Q4 3000 / Tape & Reel
NLV18HC1GTO8DFT2G (in development) SC-88A TBD Q4 3000 / Tape & Reel
NLV18HC1GT14DFT2G (in development) SC-88A TBD Q4 3000 / Tape & Reel
NLV18HC1GT17DFT2G (in development) SC-88A TBD Q4 3000 / Tape & Reel
NLV18HC1GT32DFT2G (in development) SC-88A TBD Q4 3000 / Tape & Reel
NLV18HC1GT34DFT2G (in development) SC-88A TBD Q4 3000 / Tape & Reel
NLV18HC1GT86DFT2G (in development) SC-88A TBD Q4 3000 / Tape & Reel
NLV18HC1GT125DFT2G (in development) SC-88A TBD Q4 3000 / Tape & Reel
NLV18HC1GT126DFT2G (in development) SC-88A TBD Q4 3000 / Tape & Reel

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
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NLV18HC1Gxx, NLV18HC1GTxx

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 [ 0087 | 1.80 [ 220
B | 0045 | 0053 | 115 | 135
C [ 0031 [0043 | 080 [ 1.10
D | 0004 [ 0012 ] 010 030
_>I L_ DspL |$| 0.2 (0.008) @| B @| G | 0026BSC 0.65 BSC
H| ——Jo0004] -— 1T o010
J | 0004 | 0010 [ 010 | 025
N K | 0004 [ 0012 [ 010 030
N | 0.008 REF 0.20 REF
S [ 0079 [ 0.087 [ 200 [ 220
1 Ty J
L v i
] I
SOLDER FOOTPRINT
0.50
0.0197
-4 .4+ | 1 .
X A
0.65
- X 0.025
4 41 - - - - {
0.65
. . 0.025
o40 1 [ p [ | | /
0.0157
1.9
0.0748 . ( mm )
SCALE20:1 (- ooe
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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.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized
application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
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