NLSF3T126

Quad Bus Buffer
with 3-State Control Inputs

The NLSF3T126 is a high speed CMOS quad bus buffer fabricated
with silicon gate CMOS technology. It achieves noninverting high
speed operation similar to equivalent Bipolar Schottky TTL while
maintaining CMOS low power dissipation.

The NLSF3T126 requires the 3—state control input (OE) to be set
Low to place the output into high impedance.

The T126 inputs are compatible with TTL levels. This device can be
used as a level converter for interfacing 3.3 V to 5.0 V, because it has
full 5.0 V CMOS level output swings.

The NLSF3T126 input structures provide protection when voltages
between 0 V and 5.5 V are applied, regardless of the supply voltage.
The output structures also provide protection when Vcc = 0 V. These
input and output structures help prevent device destruction caused by
supply voltage - input/output voltage mismatch, battery backup, hot
insertion, etc.

The internal circuit is composed of three stages, including a buffer
output which provides high noise immunity and stable output. The
inputs tolerate voltages up to 7.0 V, allowing the interface of 5.0 V
systems to 3.0 V systems.

Features

High Speed: tpp = 3.8 ns (Typ) at Vcc =5.0V

Low Power Dissipation: Icc = 4.0 uA (Max) at Ta = 25°C

TTL-Compatible Inputs: V. =0.8V; Vig=2.0V

Power Down Protection Provided on Inputs

Balanced Propagation Delays

Designed for 2.0 V to 5.5 V Operating Range

Low Noise: Vorp = 0.8 V (Max)

Pin and Function Compatible with Other Standard Logic Families

Latchup Performance Exceeds 300 mA

ESD Performance: Human Body Model; > 2000V,
Machine Model > 200 V

Chip Complexity: 72 FETs or 18 Equivalent Gates

® Pb-Free Package is Available*

FUNCTION TABLE

Inputs Output
A OE Y
L H L
H H H
X L z

*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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MARKING DIAGRAM

NLSFT126 = Device Code

A = Assembly Location
L = Wafer Lot

Y = Year

w = Work Week

. = Pb-Free Package

(Note: Microdot may be in either location)

ORDERING INFORMATION

Device Package Shipping’
NLSF3T126MNR2 QFN-16 | 3000/Tape & Reel
NLSF3T126MNR2G | QFN-16 | 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.

Publication Order Number:

NLSF3T126/D
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Figure 1. Logic Diagram Figure 2. QFN - 16 Pinout (Top View)
Active-High Output Enables
MAXIMUM RATINGS
Rating Symbol Value Unit This device contains protection
DC Supply Voltage v _051t0+7.0 v circuitry to guard against damage
ce i . due to high static voltages or electric
DC Input Voltage Vin -0.5t0+7.0 \ fields. However, precautions must
DC Output Voltage Output in 3-State Vout -0.5t0 +7.0 \% \tjslttzlg(gnhtigr?evrotlg;pmgiit:gziqo:a?g
i -0.5to V¢ +0.5
High or Low State ce voltages to this high—impedance cir-
Input Diode Current lik -20 mA cuit. For proper operation, Vj, and

Vout should be constrained to the
range GND =< (Vi or Vouo) < Vce.
DC Output Current, per Pin lout 125 mA Unused inputs must always be
tied to an appropriate logic voltage

Output Diode Current (Voyt < GND; Vout > Vo) lok 120 mA

DC Supply Current, Vcc and GND Pins Icc 175 mA level (e.g., either GND or Vo).
Power Dissipation in Still Air, QFN Packages Pb 500 mw Unused outputs must be left open.
Storage Temperature Tstg —65 to +150 °C

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress
ratings only. Functional operation above the Recommended Operating Conditions is not implied.
Extended exposure to stresses above the Recommended Operating Conditions may affect device
reliability.

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Max Unit
DC Supply Voltage Vee 2.0 5.5 \%
DC Input Voltage Vin 0 5.5 \%
DC Output Voltage Output in 3-State Vout 0 55 \%
High or Low State 0 Vee
Operating Temperature Ta -40 +85 °C
Input Rise and Fall Time Vecc=50V+05V tr t 0 20 ns/\V
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DC ELECTRICAL CHARACTERISTICS

v Ta =25°C Ta £85°C Ta <125°C
cc
Parameter Test Conditions Symbol | (V) Min Typ Max Min Max Min Max Unit
Minimum 23Vv+03V Vi 0.5Vce 0.5Vcce 0.5Vce \%
High-Level 33V+03V 0.4Vcc 0.4Vce 0.4Vcc
Input Voltage 50V+05V 0.44Vcc 0.44Vcc 0.44Vcc
Maximum 23V+03V ViL 0.3Vce 0.3Vcce 0.3Vce \%
Low-Level 3.3V+03V 0.18 Ve 0.18 Vcc 0.18 Vcc
Input Voltage 50V+05V 0.18 V¢ 0.18 Ve 0.18 Ve
Minimum VoL @ loL, 50 mA VoK 2.0 1.9 2.0 1.9 1.9 \%
High-Level ViN=VigorV, 3.0 2.9 3.0 2.9 2.9
Output Voltage | loy = —50 uA 4.5 4.4 4.5 4.4 4.4
V|N = Vg OrV,
IN IH IL VIN = Vg or VL
lon =-2.0 mA 2.0 1.82 1.72 1.60
loy =-4.0 mA 3.0 2.58 2.48 2.34
loy =-8.0 mA 4.5 3.94 3.80 3.66
Maximum VoL @ loL, 50 mA VoL 2.0 0.0 0.1 0.1 0.1 \%
Low-Level VIN = VIH or V||_ 3.0 0.0 0.1 0.1 0.1
Output Voltage | o =50 uA 4.5 0.0 0.1 0.1 0.1
ViN =V \Y
IN IHOr Vi Vin = Vi Or VL
loL =2.0 mA 2.0 0.36 0.44 0.52
loL =4.0 mA 3.0 0.36 0.44 0.52
loL = 8.0 mA 4.5 0.36 0.44 0.52
Maximum ViN=5.5V or GND ] 0 +0.1 +1.0 +1.0 A
Input Leakage to
Current 5.5
Maximum VN = Ve or GND Icc 5.5 2.0 20 40 A
Quiescent
Supply Current
Quiescent Input: Viy =3.4V lccT 5.5 1.35 1.50 1.65 mA
Supply
Current
Maximum ViN=ViqorV, loz 5.5 +0.25 2.5 2.5 A
3-State Vout = Vec or GND
Leakage
Current
Output Voyr =55V loPD 0.0 0.5 5.0 10 A
Leakage
Current
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AC ELECTRICAL CHARACTERISTICS (Input t, = t;= 3.0 ns)

Tp = 25°C Tpo=<85°C | Tp<125°C
Parameter Test Conditions Symbol | Min [ Typ | Max | Min | Max [ Min | Max | Unit
Maximum Propagation Delay, |Vcc=2.320.3V C_ =15pF | tpLH, 10 | 145|169 ( 1.0 | 181 | 1.0 | 19.2 ns
AtoY t
Vec=33+03V C =15pF| ™ [ 10 [ 56 [ 80 | 20 [ 95 | 10 [120 | ns
C_=50pF 1.0 8.1 11.5 1.0 13.0 1.0 16.0
Vee=5.0+05V C_ =15pF 10 | 38 | 55 | 10 | 65 | 1.0 | 85
C_=50pF 1.0 5.3 7.5 1.0 8.5 1.0 10.5
Maximum Output Vee=2.3+03V C =15pF | tpz, 10 | 148 | 162 | 1.0 | 174 | 1.0 | 193 | ns
Enable Time, OE to Y tpzH
Vee=3.3203V C_ =15pF 10 | 54 | 80 | 10 | 95 | 1.0 | 115 | ns
R =1.0kQ C_ =50pF 1.0 7.9 115 | 1.0 | 130 | 1.0 | 15.0
Vcc=5.0£05V C_=15pF 1.0 3.6 5.1 1.0 6.0 1.0 7.5
R =1.0kQ C_=50pF 1.0 5.1 7.1 1.0 8.0 1.0 9.5
Maximum Output Vec=23+03V C =15pF | tpz, 1.0 | 154 | 180 | 1.0 | 198 | 1.0 | 220 | ns
Disable Time, OEto Y tpHz
Vcc=3.3+£0.3V C_=50pF 1.0 9.5 13.2 1.0 15.0 1.0 18.0 ns
R, = 1.0 kQ
Vcc=5.0£05V C_=50pF 1.0 6.1 8.8 1.0 10.0 1.0 12.0 ns
RL=1.0kQ
Output-to—Output Skew Vecc=3.3+£03V C_L=50pF | tosLH: 15 15 2.0 ns
(Note 1) tosHL
Vcc=5.0+£05V C_=50pF 1.0 1.0 15
(Note 1)
Maximum Input Capacitance Cin 4.0 10 10 10 pF
Maximum 3-State Output Cout 6.0 pF
Capacitance
(Output in High Impedance
State)
Typical @ 25°C, Ve =5.0V
Power Dissipation Capacitance (Note 2) Cep 15 pF

1. Parameter guaranteed by design. tos 1 = [teLHm — tPLHnls tosHL = ItPHLM — tPHLAI-

2. 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: Icciorr) = Crp ® Vcc © fin + Icc/4 (per buffer). Cpp is used to determine the
no—load dynamic power consumption; Pp = Cpp e V2 e fin + Icc © Vee.

NOISE CHARACTERISTICS (Input t; = t = 3.0 ns, C;_= 50 pF, Vg = 5.0 V)

Tp = 25°C
Characteristic Symbol Typ Max Unit
Quiet Output Maximum Dynamic Vg VoLp 0.3 0.8 \%
Quiet Output Minimum Dynamic Vo, Vowv -0.3 -0.8 \%
Minimum High Level Dynamic Input Voltage ViHD 35 \
Maximum Low Level Dynamic Input Voltage ViLp 15 \
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SWITCHING WAVEFORMS

— 3.0V
— 30V OE 1.5V
A 15V o GND
GND PaL Pz “ HIGH
tpLH — tPHL v ey IMPEDANCE
— oy . Y,
1.5V oL +0.3V
Y tpzH  tPHZ —>| -~
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Figure 3. Figure 4.
TEST POINT TEST POINT
1k CONNECT TO Vg WHEN
OUTPUT pEvicE  |-OUTPUT L A nn TESTING tp, 7 AND tpy,_
DEVICE UNDER M CONNECT TO GND WHEN
UNDER TEST o TESTING tpyz AND tpzy.
TEST I C* I L
*Includes all probe and jig capacitance *Includes all probe and jig capacitance
Figure 5. Test Circuit Figure 6. Test Circuit

http://onsemi.com
5

Downloaded from AFfOW.com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

MECHANICAL CASE OUTLINE
PACKAGE DIMENSIONS

&>
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QFN16 3x3, 0.5P

CASE 485G
1 ISSUE G
SCALE 2:1 DATE 08 OCT 2021
»‘E NOTES:
— 9} B 1. DIMENSIONING AND TOLERANCING PER ASME Y14.5M, 1994,
P eaTiEN | , 2. CONTROLLING DIMENSION: MILLIMETERS
\ 3. DIMENSION b APPLIES TO PLATED TERMINAL AND IS MEASURED
BETWEEN 015 AND 0.30 MM FROM THE TERMINAL TIP,
% 4, COPLANARITY APPLIES TO THE EXPOSED PAD AS WELL AS.
THE TERMINALS.
ax[&]o.10]C] s IA:; MILLIMETERS
e | I DIM [ MIN. ] NOM. | MAX.
2x []o.0]C] CPFER RS T7 A 080 |09 [ 100
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i —] | D2 165 [ 175 ] 185
Slosse a3 SEaTNG Il E 300 BSC
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[ TTT 13 NOTE 3 ] 0 l 3.30
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1 Ly
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BOTTOM VIEW GENERIC oL -
MARKING DIAGRAM* / -
> 000K T i
XXXXX PITCH
ALYWs=

XXXXX = Specific Device Code

A = Assembly Location
L = Wafer Lot

Y = Year

w = Work Week

= 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. Some products may
not follow the Generic Marking.

Electronic versions are uncontrolled except when accessed directly from the Document Repository.
Printed versions are uncontrolled except when stamped “CONTROLLED COPY” in red.
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onsemi, ONSE€ML, and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates
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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 onsemi products for any such unintended or unauthorized application, Buyer shall indemnify and hold onsemi and its officers, employees, subsidiaries, affiliates,
and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal
Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.
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