74AXP1T14

Dual supply Schmitt trigger inverter
| Rev.2—9 May 2017 Product data sheet

1 General description

The 74AXP1T14 is a dual supply Schmitt trigger inverter. It features one input (A), an
output (Y) and dual supply pins (Vg and Veeo). The input is referenced to V) and the
output is referenced to Vcco. Input A can be connected directly to Vg or GND. V¢ can
be supplied at any voltage between 0.7 V and 2.75 V and V¢ can be supplied at any
voltage between 1.2 V and 5.5 V. This feature allows voltage level translation.

This device ensures very low static and dynamic power consumption across the entire
supply range and is fully specified for partial power down applications using lorg. The
lorr circuitry disables the output, preventing the potentially damaging backflow current
through the device when it is powered down.

2 Features and benefits

* Wide supply voltage range:

- VCCl: 0.7Vto 275V

- Veco: 1.2Vto 55V
* Low input capacitance; C, = 0.6 pF (typical)
* Low output capacitance; Co = 1.8 pF (typical)
e Low dynamic power consumption; Cpp = 0.5 pF at Vg = 1.2 V (typical)
e Low dynamic power consumption; Cpp = 7.1 pF at Veeo = 3.3 V (typical)
* Low static power consumption; I = 0.5 pA (85 °C maximum)
* Low static power consumption; lcco = 1.8 pA (85 °C maximum)
* High noise immunity
e Complies with JEDEC standard:

— JESD8-12A.01 (1.1 Vto 1.3 V; Ainput)

- JESD8-11A.01 (1.4V1to 1.6 V)

- JESD8-7A (1.65V to 1.95 V)

— JESD8-5A.01 (2.3 V t0o 2.7 V)

- JESDS8-C (2.7 V t0 3.6 V; Y output)

- JESD12-6 (4.5 V t0 5.5 V; Y output)
* ESD protection:

— HBM ANSI/ESDA/JEDEC JS-001 Class 2 exceeds 2 kV

— CDM JESD22-C101E exceeds 1000 V
e Latch-up performance exceeds 100 mA per JESD78D Class Il
* Inputs accept voltages up to 2.75 V
* Low noise overshoot and undershoot < 10% of Vcco
* lpogr circuitry provides partial power-down mode operation
¢ Specified from -40 °C to +85 °C
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3 Ordering information

Table 1. Ordering information

Type number |Package
Temperature Name Description Version
range
T4AXP1T14GW |-40 °C to +85 °C TSSOP5 |plastic thin shrink small outline package; 5 leads; SOT353-1
body width 1.25 mm
7T4AXP1T14GX |-40 °C to +85 °C X2SON5 | plastic thermal enhanced extremely thin small outline SOT1226
package; no leads; 5 terminals; body 0.8 x 0.8 x 0.35 mm
4 Marking

Table 2. Marking

Type number

Marking code [

T4AXP1T14GW

rL

T4AXP1T14GX

rL

1

The pin 1 indicator is located on the lower left corner of the device, below the marking code.

5 Functional diagram

2 A IJIO—Y — 4 A2 oo D‘*_Y
Vel Veco
aaa-025789 aaa-025790
Figure 1. Logic symbol Figure 2. Logic diagram
6 Pinning information
6.1 Pinning
T4AXP1T14
74AXP1T14
Veer | 1 5 |Vecco
veer [1] 5] Veeo
A[2]
Al 2 4 |Y
GND [3] (4] v
aaa-026568
aaa-025791 Transparent top view
Figure 3. Pin configuration SOT353-1 (TSSOPS5) Figure 4. Pin configuration SOT1226 (X2SON5)
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6.2 Pin description

Dual supply Schmitt trigger inverter

Table 3. Pin description

Symbol Pin Description

Vel 1 input supply voltage
A 2 data input A

GND 3 ground (0 V)

Y 4 data output Y

Veco 5 output supply voltage
7 Functional description

Table 4. Function table [

Supply voltage Input Output
Vcal Vcco A Y
0.7Vto 275V 1.2Vto55V L H
0.7Vto 275V 1.2Vto55V H L

GND 1.2Vto55V X VA
0.7Vto 275V GND X VA

GND GND X VA

[11 H=HIGH voltage level; L = LOW voltage level; X = don’t care; Z = high-impedance OFF-state.

8 Limiting values

Table 5. Limiting values

In accordance with the Absolute Maximum Rating System (IEC 60134). Voltages are referenced to GND (ground = 0 V).

Symbol |Parameter Conditions Min Max Unit
Veal input supply voltage -0.5 3.3 V
Veco output supply voltage -0.5 6.0 \%
lik input clamping current V<0V -50 - mA
V| input voltage (] -0.5 3.3 \%
lok output clamping current Vo<0V -50 - mA
Vo output voltage Active mode (12l -0.5 Veco+ 05 |V
Power-down or 3-state mode (] -0.5 6.0 V
lo output current Vo =0V to Veceo - 125 mA
lccl input supply current - 50 mA
lcco output supply current - 50 mA
laND ground current -50 - mA
Tstg storage temperature -65 +150 °C

T4AXP1T14
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Symbol |Parameter Conditions Min Max Unit
Piot total power dissipation Tamb = -40 °C to +85 °C - 250 mwW
[11  The minimum input and output voltage ratings may be exceeded if the input and output current ratings are observed.
[21 Veeo + 0.5V should not exceed 6.0 V.
9 Recommended operating conditions
Table 6. Recommended operating conditions
Voltages are referenced to GND (ground = 0 V).
Symbol Parameter Conditions Min Max Unit
Vee input supply voltage 0.7 2.75 Vv
Veeco output supply voltage 1.2 5.5 \%
V| input voltage 0 2.75 \%
Vo output voltage Active mode 0 Veeo \%
Power-down or 3-state mode 0 55 \%
Tamb ambient temperature -40 +85 °C
10 Static characteristics
Table 7. Static characteristics
At recommended operating conditions, unless otherwise specified; voltages are referenced to GND (ground = 0 V).
Symbol |Parameter Conditions Tamb = -40 °C to +85 °C Unit
Min Typ Max Max
25°C 25°C 85°C
Vs positive-going see Figure 5 and Figure 6
threshold voltage Voo = 0.75 V 10 0.85 V 0.3Veg - 08Vee | 0.8Veq |V
Ve = 1.1Vto 1.95V 0.4Veg - 0.7Vee | 0.7V |V
Vee=2.3Vito27V 0.9 - 1.7 1.7 \Y
V1. negative-going see Figure 5 and Figure 6
threshold voltage Voo = 0.75 V 10 0.85 V 0.2Vee - 07Vee | 0.7Veaq |V
Vee=1.1Vio1.95V 0.3Vc¢g - 0.6Vee) | 0.6V |V
Voo =2.3Vt0 2.7V 0.7 - 15 15 |V
VH hysteresis voltage |see Figure 5 and Figure 6
Vee = 0.75V 10 0.85 V 0.06Vcg - 0.5Vee | 0.5V |V
Ve = 1.1Vto 1.95V 0.1Vee - 04Vee | 0.4Veg |V
Vee=2.3Vito27V 0.2 - 1.0 1.0 \Y
Von HIGH-level output |lg = -2 mA; Veeo = 1.2V “1 - 1.05 - - Y
voltage lo = -3 MA; Veeo = 1.4V 1.05 - - - v
lo =-4.5mA; Veeo = 1.65V 1.2 - - - Y,
lo =-8 MA; Veco = 2.3V 1.7 - - - Y,

T4AXP1T14
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Symbol |Parameter Conditions Tamb = -40 °C to +85 °C Unit
Min Typ Max Max
25°C 25°C 85°C
lo =-10 mA; Vgeo = 3.0V 2.2 - - - Y%
|o =-12 mA; VCCO =45V 3.7 - - - V
VoL LOW-level output  |Ig =2 mA; Veoo = 1.2V (] - 0.18 - - v
voltage lo=3mA: Veeo = 1.4V - - 0.35 035 |V
lo = 4.5 mA; Voco = 1.65 V - - 0.45 045 |V
lo=8mA; Voco = 2.3V - - 0.7 07 |V
|o =10 mA; VCCO =3.0V - - 0.8 0.8 V
|o =12 mA; VCCO =45V - - 0.8 0.8 V
I input leakage Vi=0Vt02.75V; (] - +0.001 +0.1 05 pA
current Veer=0Vito 275V
loz OFF-state output |Vg=0Vt05.5V; - +0.001 +0.1 +0.5 A
current VCCO =12Vto55V
loFF power-off leakage |inputs; V; =0V to 2.75 V; (] - +0.01 +0.1 05 |pA
current Ve =0V,
VCCO =0Vtob55V
output; Vo =0V t0 5.5 V; (] - +0.01 +0.1 05 |pA
Veco =0V,
VCCl =0Vto275V;
Vi=0Vto275V
Alore | additional inputs; V, =0V or 2.75 V; m - +0.02 +0.1 05 pA
power-off leakage |V =0V t00.1V;
current Veco=0V1to 55V
output; Vo =0V or5.5V; “1 - +0.02 +0.1 05 | pA
VCCO =0Vto 0.1 V;
Voo =0V 10 2.75 V;
Vi=0Vor2.75V
[1]1  Typical values are measured at Ve = Veeo = 1.2 V unless otherwise specified.
Vo
Vs *
Vi X VH
A%
-V — Vi Vo
V1. VT+ mna207 mna208

Figure 5. Transfer characteristic

Figure 6. Definition of V1., Vt., and Vy

T4AXP1T14
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Dual supply Schmitt trigger inverter

Table 8. Static characteristics supply current
At recommended operating conditions, unless otherwise specified; voltages are referenced to GND (ground = 0 V).

Symbol |Parameter Conditions Tamb = -40 °C to +85 °C Unit
Typ Max Typ Max
25°C 25°C 85°C 85°C
lccl input supply V=0V orV¢g;
current Voo =0.7Vto 1.3V (] 1 100 10 300 |nA
Ve = 1.3 V10275V 2 1 100 20 500 |nA
Ve =2.75V; Veco =0 V 1 100 20 500  |nA
Vee =0 V; Veco =5.5V 1 100 1 100  |nA
lcco output supply Vi=0VorVec; lo=0A;
current see Table 9
Voco=1.2V10 3.6V 0 0.001 1.0 0.01 12 WA
Veco =36Vt055V Bl 08 15 1.0 18  pA
Ve =2.75V; Veco = 0 V 0.001 0.1 0.003 0.2 A
Vee =0 V; Voeo = 3.6 V 0.2 0.6 0.3 0.8 HA
Voo =0V; Veco = 5.5V 0.4 0.8 0.5 1.0 A
Alce additional input Vi =Vgg - 0.5V; Veg = 2.5V 2 100 14 150 A
supply current

[1]1  Typical values are measured at Ve = Veoco = 1.2 V unless otherwise specified.
[2] Typical values are measured at Vcc) = Voco = 2.5 V.
[3] Typical values are measured at Vg = 1.2V and Veco = 5.0 V.

Table 9. Typical output supply current (Icco)

Vcal Vceco Unit
oV 1.2V 1.5V 1.8V 25V 33V 5.0V

ov 0 1 5 20 100 200 400 nA

08V 1 10 150 200 300 500 800 nA

1.2V 1 1 5 200 300 500 800 nA

1.5V 1 1 5 100 300 500 800 nA

1.8V 1 1 5 100 300 500 800 nA

25V 1 1 5 100 100 500 800 nA
T4AXPIT14 Al information provided in this document is subject to legal disclaimers. ©Nexperia B.V. 2017. Al rights reserved.
Product data sheet Rev. 2 — 9 May 2017

6/17



Nexperia T4AXP1T14
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11 Dynamic characteristics

Table 10. Dynamic characteristics
Voltages are referenced to GND (ground = 0 V); for test circuit see Figure 11 ; for wave form see Figure 7.

Symbol |Parameter | Conditions Vceo Unit
1.2V 1.5V+01V 1.8V+0.15V
Typ M| Min Typ 1| Max | Min Typ M1 Max
Tamb = 25 °C
tod propagation |[AtoY f2]
delay Voo = 0.75 V 1o 0.85 V 23 3 18 73 3 16 69 |ns
Ve =1.1Vio1.3V 16.9 3.1 10.8 201 | 2.8 8.7 16.1 |ns
Voo =14Vt 1.6V 16.0 | 2.8 9.9 185 | 25 7.8 135 |ns
Voo = 1.65 V to 1.95 V 156 | 2.7 9.5 177 | 24 7.3 12.2 |ns
Vg =23V1027V 152 | 25 9.0 173 | 2.2 6.9 115 |ns
Tamp = -40 °C to +85 °C
tod propagation |[AtoY f2]
delay Voo = 0.75 V 1o 0.85 V 23 3 18 | 148 3 16 | 145 ns
Ve =1.1Vio1.3V 16.9 3.1 10.8 201 | 2.8 8.7 16.1 |ns
Voo =1.4V1t0 1.6V 16.0 | 2.8 9.9 185 | 25 7.8 135 |ns
Voo = 1.65 V to 1.95 V 156 | 2.7 9.5 177 | 24 7.3 12.2 |ns
Vee =23V1027V 152 | 25 9.0 173 | 2.2 6.9 115 |ns
t, transition  |Veg =0.75V1t0 2.7V 3] - 1.0 - - 1.0 - - ns
time

[1]1  Typical values are measured at nominal supply voltages and Tymp = +25 °C.
[2]  tpq is the same as tp y and tpy.-
[3] t is the same as try. and ty 4.

T4AXP1T14 All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2017. All rights reserved.
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Dual supply Schmitt trigger inverter

Table 11. Dynamic characteristics
Voltages are referenced to GND (ground = 0 V), for test circuit see Figure 11 ; for wave form see Figure 7.

Symbol |Parameter | Conditions Vceco Unit
25vV+02V 33V03V 50V+0.5V

Min TH]p Max | Min Te(]p Max | Min Te{]p Max

Tomp = 25 °C
tpd propagation [AtoY 2]
delay Vee = 0.75 V0 0.85 V 2 | 14 |69 | 2 | 14 77| 2 | 15 | 89 |ns
Vea =11Vt 1.3V 24 | 69 11122 63 |98 21 | 60 | 93 ns
Veai=1.4V1t0 1.6V 21 | 60 94 20| 54 |85 19 50 80 ns

Vee=1.65Vt01.95V 20| 56 |90 |18 | 49 |80 18 | 46 |76 ns

Vee =2.3Vt0 2.7V 19 51 85|17 45 75 16 | 41 7.0 ns
Tomp = -40 °C to +85 °C
tpd propagation [AtoY 2]
delay Voo = 0.75 V 10 0.85 V 2 | 14 164 | 2 | 14 191 2 | 15 | 222 ns
Vee =1.1Vto 1.3V 24 | 69 11122 | 63 |98 21 60 93 ns
Vee =14 Vito 1.6V 21 | 60 |94 20| 54 |85 19 50 80 ns

Vee=1.65Vt01.95V 20| 56 |90 |18 | 49 |80 18 | 46 |76 ns

Ve =2.3Vt02.7V 19 | 51 |85 1.7 | 45 |75 |16 | 41 | 7.0 |ns

t; transition  |Vgg =0.75V1t0 2.7V Bl 40| - - 110 - - 110 - - Ins
time

[1]1  Typical values are measured at nominal supply voltages and t;m, = +25 °C.
[2]  tpq is the same as tp y and tpy.-
[3] tiis the same as try and tr 4.

T4AXP1T14 All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2017. All rights reserved.
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Table 12. Typical dynamic characteristics at T, =25 °C
Voltages are referenced to GND (ground = 0 V), for test circuit see Figure 11; for wave form see Figure 7.

Symbol |Parameter | Conditions Vceco Unit
1.2V 1.5V 18V | 25V | 33V | 50V
Cep power fi=1MHz; R = = Q; (]
dissipation |V, =0V to Vg
capacitance input supply [2]
Voo =08V 0.5 0.5 0.5 0.5 0.5 05 |pF
Vee =12V 0.6 0.6 0.6 0.6 0.6 0.6 |pF
Voo =15V 0.7 0.7 0.7 0.7 0.7 0.7 |pF
Ve =18V 0.8 0.8 0.8 0.8 0.8 0.8 |pF
Voo =25V 1.0 1.0 1.0 1.0 1.0 1.0 |pF
output supply 3]
Voo =08V 6.7 6.8 6.8 6.9 7.5 95 |pF
Vee =12V 6.8 6.9 7.0 7.0 7.1 76 |pF
Voo = 1.5V 6.9 6.9 6.9 7.0 7.1 76 |pF
Voo = 1.8V 6.9 6.9 6.9 7.0 7.2 76 |pF
Voo =25V 6.9 7.0 7.0 7.0 7.2 76 |pF
C input V=0V orV¢g; 0.6 0.6 0.6 0.6 0.6 0.6 pF
capacitance |V =0Vito2.7V
Co output Vo=0V;Vcco=0V 1.8 1.8 1.8 1.8 1.8 1.8 pF
capacitance

[11  Cpp is used to determine the dynamic power dissipation (Pp in pW).
[2] Power dissipated from input supply (Vccy)
Pp =Cpp X Vcc|2 x fi x N where:
Cpp = power dissipation capacitance of the input supply.
Ve = input supply voltage in V;
f; = input frequency in MHz;
N = number of inputs switching;
[3] Power dissipated from output supply (Vcco)
Pp =(CL + Cpp) % VCC02 x f, where:
C, = load capacitance in pF;
Cpp = power dissipation capacitance of the output supply.
Vceo = output supply voltage in V;
f, = output frequency in MHz;

11.1 Waveforms and graphs

T4AXP1T14 All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2017. All rights reserved.
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\4
Ainput VM Vm
GND
- ~—tPLH
Vo F50%
Y output Vm
10 %
VoL
~—tTLH

Measurement points are given in Table 13 .

VoL and Vpy are typical output voltage drops that occur with the output load.

Figure 7. Input A to output Y propagation delay times and output transition times

aaa-014793

Table 13. Measurement points

Supply voltage Output Input

Vel Veeo Vm Vm Vi

0.75Vto 2.7V 1.2Vto55V 0-5VCCO O.SVCC| VCCI

T4AXP1T14 All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2017. All rights reserved.
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Tamb = -40 °C to +85 °C unless otherwise specified.
(1) Minimum: Vgep = 5.5V

(2) Typical: Tamp =25 °C; Veco =5V

(3) Maximum: Vo = 4.5V

?n‘z‘;s /% )

(2)

4 //////

Vel

-
2 ;/
y
/V
00 30 60 90 CL (oF) 120
L (P

Tamb = -40 °C to +85 °C unless otherwise specified.
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Figure 8. Additional propagation delay versus load capacitance
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Figure 9. Additional propagation delay versus load capacitance
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18 aaa-018542 18 aaa-018543
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Tamb = -40 °C to +85 °C unless otherwise specified. Tamb =25 °C; Veco=1.2 V.
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Figure 10. Additional propagation delay versus load capacitance
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Test data is given in Table 14.
Definitions test circuit:

C. = load capacitance including jig and probe capacitance.
R_ = Load resistance.

Figure 11. Test circuit for measuring switching times

\ tw [
i 90 %
negative v,
pulse & M
oV 10 %
J tf L tr -
ﬂ tr r tf e
Vi 90 %
positive Vi VM
pulse
0,
ov 10 % w N
Vecer Veco
Y V
PULSE A OUT ~
GENERATOR l
RT /L I CL||RL
aaa-018544

Rt = termination resistance should be equal to output impedance Z, of the pulse generator.

Table 14. Test data

Supply voltage Load Input

Ve Vceo CL Ro tr, t; Vi

0.75Vto 2.7V 1.2Vto 55V 5 pF 5kQ <3.0ns Veal

T4AXP1T14 All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2017. All rights reserved.
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12 Package outline

TSSOP5: plastic thin shrink small outline package; 5 leads; body width 1.25 mm SOT353-1
D ‘
c_
)
(Oly]
| - 7
5 4
-
1 A2 A
| B Aq v
i = |
¥ F4o
g el ~L-
) - )
\ detail X
0 15 3 mm
L |
scale
DIMENSIONS (mm are the original dimensions)
A 1 1 1
UNIT |~ A1 | Az | Az | by c | DM | EM | e eq Hg L Lp v w y zW | 8
0.1 1.0 030 | 0.25 | 2.25 | 1.35 2.25 0.46 0.60 7°
mmo T g | os | %" | 015 | 008 | 1.85 | 145 | 065 | 13 | 20 |0425] gpq | O3 | 011 01 oyg |
Note
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
REFERENCES
OUTLINE EUROPEAN ISSUE DATE
VERSION IEC JEDEC JEITA PROJECTION
-60-09-01
SOT353-1 MO-203 SC-88A g @ 03-02-19
Figure 12. Package outline SOT353-1 (TSSOP5)
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X2SONS5: plastic thermal enhanced extremely thin small outline package; no leads;
5 terminals; body 0.8 x 0.8 x 0.35 mm SOT1226
//// \\\\
// \\
/ ‘ \
/ T
/ ' \
/ \
' |
[
| .
\ En
\ N /
\
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N 7/
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| A
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\ A1 L]
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‘ t 4
‘ [ detail X]|
terminal 1 }
index area
B E— —_—
[e]
b S{vw[c]A[B]
) ‘ . lw®[C /1y c] oy
\JJ } \L
terminal 1
indexarea | o —777—5»——
X s
Ao B
t A
|
5 ‘ 4
0 1 mm
| L |
Dimensions scale
Unit A Ay A3 D Dy E b e k L v w Yy oy
max 0.35 0.04 0.128 0.85 0.30 0.85 0.27 0.27
mm nom 0.80 0.25 0.80 0.22 0.48 0.22 0.1 0.05 0.05 0.05
min 0.040 0.75 0.20 0.75 0.17 0.20 0.17

Note

1. Dimension A is including plating thickness.

2. Plastic or metal protrusions of 0.075 mm maximum per side are not included. sot1226_po
Outline References European Issue date
version IEC JEDEC EIAJ projection

SOT1226 = @ 12-04-25
Figure 13. Package outline SOT1226 (X2SON5)
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13 Abbreviations

Table 15. Abbreviations

Acronym Description

CDM Charged Device Model
DUT Device Under Test
ESD ElectroStatic Discharge
HBM Human Body Model

14 Revision history

Table 16. Revision history

Document ID Release date |Data sheet status Change notice Supersedes
T7T4AXP1T14 v.2 20170509 Product data sheet - 7T4AXP1T14 v.1
Modifications: ¢ Added type number 74AXP1T14GX (SOT1226/X2SONS5).
TAAXP1T14 v.A1 20161121 Product data sheet - -
T4AXPIT14 Al information provided in this document is subject to legal disclaimers. ©Nexperia B.V. 2017. All rights reserved.
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