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Vel Veeo B/AME BAE| $Ar
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Vi ﬁ H1 DIR - 2.3V & 2.7V 0.7 v
i N HLUR ( L Veoa HZEHE ) ©) 3V % 3.6V 0.8
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loL I HLSF i R mA
3V £ 3.6V 24
4.5V £ 5.5V 32
1.65V £ 1.95V 20
o . 2.3V & 2.7V 20
At/Av Eﬂj%ggﬁ 3V # 3.6V 10 ns/V
4.5V % 55V 5
kPN 1.65V % 5.5V 5
Ta B AR RS AE R 10 AR TR Y -40 125 °C
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Vo|_ |Q|_ =8mA V| = V||_ 2.3V 2.3V 0.3 \%
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loL =32mA 4.5V 4.5V 0.55
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lott - V, 8 Vo = 0V & 5.5V MA
B ¥ify [ oV & 5.5V ov +1 19
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AT |4 Veea s 50
B i 1 = JFit%
Algea 3V & 5.5V 3V & 5.5V HA
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5.6 ﬂ:%%‘ﬁ : VCCA =1.8V £ 0.15V
FEMERE R ARG T I TAERETEE A IS |, Voca = 1.8V 2015V ( RAERHHY ) (ESHE 6-1)

VCCB =1.8V VCCB =2.5V VCCB =3.3V VCCB =5V
2% ( ﬁ}f}\ ) ( i‘ﬁg.':lj ) +0.15V +0.2V 0.3V 0.5V AL
[
BME BANE| BAME BAME| BAME BAME| BME ®RE
tpLH 3 21.7 2.2 14.3 1.7 12.3 1.4 11.2
A B ns
tPHL 2.8 28.3 2.2 12.5 1.8 11.1 1.7 11
tpLH 3 21.7 2.3 20 21 19.5 1.9 19.1
B A ns
tpHL 2.8 18.3 2.1 16.9 2 16.6 1.8 16.2
tpHz 5.5 34.9 5.5 34.5 5.5 34.5 5.5 33.3
DIR A ns
tpLz 4.3 23.7 4.2 23.6 4.1 23.5 4 23.4
tpHz 6 31.9 5 18.9 5 15.3 4.1 12.6
DIR B ns
tpLz 5 23.5 3.9 16.6 4.3 13.7 21 111
tpzy (D 45.2 36.6 33.2 30.2
DIR A ns
tpz 50.2 35.8 31.9 28.8
tpzy 45.4 37.9 35.8 34.6
DIR B ns
tpz 53.2 47 45.6 443
(1) BRI EANEE , 58 400 W50 ERi A S5 .
5.7 FFOHRE: : Voea = 2.5V £ 0.2V
FEHMERZ (1 B PRI XRAF T 0 TARR B A TS, Veca = 2.5V £ 0.2V (BRIESA U ) (I5SME 6-1)
Vees = 1.8V Veeg = 2.5V Veep = 3.3V Veeg = 5V
5¥ ( %U}\ ) ( mﬁtﬂ ) +0.15V +0.2V 0.3V +0.5V Bpr
)
B/ME BNE| BAME BAE| RAME EAE| BAME BRE
tpLH 2.3 20 1.5 12.5 1.3 10.4 1.1 9.1
A B ns
tpHL 2.1 16.9 14 11.5 1.3 9.4 0.9 8.6
tpLH 2.2 14.3 15 12.5 14 12 1 11.5
B A ns
tPHL 2.2 12.5 1.4 11.5 1.3 11 0.9 10.2
tpHz 4.2 21.1 4.2 20.8 4.1 20.8 4.1 20.5
DIR A ns
tpLz 3.2 16.6 3.2 16.5 3.2 16.3 3 16.3
tpHz 6 31.9 4.7 17.9 4.7 14.5 3.5 11.6
DIR B ns
tpLz 4.2 22.9 3.6 15.2 3.6 12.9 1.4 11.2
tpzy (1 37.2 27.7 24.9 21.7
Fzn DIR A ns
tpz (D 44 .4 29.4 25.5 21.8
tpzy (D 28.6 29 26.7 25.4
Pzn DIR B ns
tpz (D 38 32.3 30.2 29.1

(1) BRSBTS R EME , EH A P ER AR HER A .
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5.8 ﬂ:%%‘ﬁ : VCCA =3.3Vv 0.3V
FEMER R HARIB R T I TAERETEE A |, Voca =3.3V 203V (RIEREUY ) (ESHE 6-1)

VCCB =1.8V VCCB =2.5V VCCB =3.3V VCCB =5V
2% ( ﬁ};’}\ ) ( ﬁ‘ﬁgﬂj ) +0.15V +0.2V +0.3V +0.5V HRL
[
BME BANE| BME BAE| BME BRE| B/ME BEKE
tpLH 2.1 19.5 1.4 12 0.7 9.6 0.7 8.4
A B ns
tpHL 2 16.6 1.3 11 0.8 9 0.7 8
tpLH 1.7 12.3 1.3 10.4 0.7 9.8 0.6 9.4
B A ns
tpHL 1.8 111 1.3 9.4 0.8 9 0.7 8.5
tpHz 4.5 14.9 45 14.8 4.4 14.8 4.4 14.4
DIR A ns
tpLz 3.4 12.4 3.7 12.4 3.9 121 3.3 11.8
tpHz 5.7 31.3 4.7 17.7 4.7 14.4 2.9 114
DIR B ns
tpLz 4.5 21.7 3.5 15.3 4.3 12.3 1 9.6
tpzy (1 34 25.7 221 19
Pzn DIR A ns
tpz (D 42.4 271 23.4 19.9
tpzy 31.9 24.4 21.9 20.2
Pzn DIR B ns
tpz 31.5 25.8 23.8 22.4
(1) BRI EANEE , 8 400 50 B A S5 .
5.9 FFoEHE : Voea = 5V £ 0.5V
FEAERZ I B RIS DAV B N IAS |, Veca =5V 2 0.5V (BRAES AU ) (1EZSHIE 6-1)
Vees = 1.8V Vceg = 2.5V Veep = 3.3V Veeg = 5V
5¥ ( %U}\ ) ( mﬁtﬂ ) +0.15V +0.2V 0.3V +0.5V Bpr
)
BME BRNE| BAME EXE| BAME BEAME| BME BKRE
tpLH 1.9 19.1 1 11.5 0.6 9.4 0.5 7.9
A B ns
tpHL 1.8 16.2 0.9 10.2 0.7 8.5 0.5 7.5
tpLH 14 11.2 1 9.1 0.7 8.4 0.5 7.9
B A ns
tPHL 1.7 11 0.9 8.6 0.7 8 0.5 7.5
tpHz 2.9 12.2 29 11.9 2.8 11.9 2.2 11.8
DIR A ns
tpLz 1.4 10.9 1.3 10.7 0.7 10.7 0.7 10.6
tpHz 5.8 30.1 4.4 17.9 4.4 141 1.3 11.3
DIR B ns
tpLz 4.7 20.9 3.3 15 4 11.7 1 9.6
tpzy (1 32.1 241 20.1 18.5
Fzn DIR A ns
tpz (D 411 26.5 221 18.8
tpzy (1 30 22.2 20.1 18.5
Pzn DIR B ns
tpz (D 28.4 221 22.4 19.3

(1) BRSBTS R EME , W A P ER AR HER A .
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5.10 TfEfstE
Ta=25C
. Veea = Veea = Veea = Veea =
?ﬁ g}i VCCB =1.8V VCCB =2.5V VCCB =3.3V VCCB =5V ﬁ,ﬁ‘z
L il HRUE HAUE L il =8
A i RN
B 3 LIt Cu = OpF , 3 4 4 4
Cpan (! T, f=10MHz ,
i TN t=t=1ns
A S 8 r 18 19 20 21
L BE PN
B i 1 CL=0pF , 18 19 20 21
deB M o f=10MHz y
B ufi 4N tr=t=1ns 3 4 4 4
P RE
(1) BRI FEREA.
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5.11 BRI

10

9
8
—
. Vecg=18V | __—
/
6
"
c
1
:I: 5 Veeg=25V
L /Y/—_ [
! ——
3 Veeg=33V
Veeg=5V
2
1
0
0 5 10 15 20 25 30 35
CL-pF
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6 SHMERE R
2xV
. o ceo TEST St
T
From Output L pen tpd O;\)Ien
Under Test GND tpLz/tpzL 2xVcco
tpHz/tpzH GND
C|_ RL
(see Note A) I
LOAD CIRCUIT — t, ——
| |
| | Vea
Input X Vcer/2 XVCCI/Z
Veeo CL RL V1p ov
18V+0.15V 15 pF 2 kQ 0.15V VOLTAGE WAVEFORMS
3.3V+03V 15 pF 2 kQ 03V
5V+05V 15 pF 2 kQ 03V

Output
Control

(low-level

enabling)

—————— Vea Output
Input Vear/2 Sk Vear/2 Waveform 1
| ov S1at2x Vcco
| | (see Note B)
tolH ———P —»— tpL
| | Output
| ——— Vou Waveform 2
Output Veen/2 Vern/2 S1 at GND
P ﬂ (see Note B)

VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the output control.

tpLz and tpyz are the same as tgjs.

tpzL and tpzy are the same as tgp.

tpLH and tpy are the same as tpg.

Vel is the Vg associated with the input port.

Vo is the Vg associated with the output port.

All parameters and waveforms are not applicable to all devices.

Bl 6-1. £ 3 L i A L SR I T

- ITOMmMOO

All'input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo = 50 Q, dv/dt > 1 V/ns.
The outputs are measured one at a time, with one transition per measurement.
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DIR N M PR RUEdR N A /£ %) B , DIR | AEHFER 453 B /4553 A.
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7.3 FriE B
7.3.1 T AEERXE LI, XHFHFImOE 1.65V E 5.5V f9E1 IR E /LT E T

AT PAFE 1.65V £ 5.5V Z A MEM HLE TN Voca M1 Veep B HE ; IR A6 75 28 10 38 & 76 AF AT HEL R 15 45 (( 1.8V
2.5V. 3.3V 1 5V ) Z[AlHEAT 84,

7.3.2 THFEER B

SN74LVC2T45-Q1 "] L Hrm iR N . HfE 5 M 3.3V &3 5V I, H#HMES HBIEER T &L
420Mbps.
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WA N T BELATOIR A AT 100 ) b 97 [V ) e v o 33 S A T o N i 5 A ) i KU ERL VA E A A TR
loff 15 5E o
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PUUCEC RN G 3 46 1F LA IE 4R 8% o BRAL | %284 1% A 0% IX 50 1) H V7 LE L B8 1R BE A /RS2 IR FELIRE K, TS S 400K
Bff. WTLUEB AN IEREE R, DRGS0 5 R IR SR . 0GR 2 SR 4 o e R ATUE . R R E 1) H AR
BRAE

7.3.5 T FIL BT F

F— B YN ER W] LAARAT T 8 F BT BN AE /O FP R4k (B, ROI% R R H T I o el a0t A o 58
VCC , RZIRSR ) o XA i TPk il BE 2 W A BRI N A B BIR AL | X ] B £ R AN ) S H AR
By AN AR B8 i B AN BRI IR A iR
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% 8-2. WitsH

aiE =i ABME
NGNS e 1.65V % 5.5V
i Y oI TS 1.65V % 5.5V
8.2.1.2 4T R

IR |, E#E LT N
B TNGEREE e

- fE A IEAEIKE) SN74LVC2T45-Q1 234483 4F FE R FUE SR Af e fm N B B Vel . BESRIS A R EE BT, ik
R G SN T Ve BHRASA RUZ SR H T, BUE 20N T4 N 8 VL.
o it EVEHE

- f#EH SN74LVC2T45-Q1 231D BN H 254 HL IR s R LR YE [ o
8.2.1.3 ML

1.8-V to 5.0-V Voltage Translation (2.5 MHz)

M moe

Input (1.8 V)

—

L M

Output (5.0 V)
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8.2.2.2.1 B /FHIIE]
LU AT SN74LVC2T45-Q1 [ 5 FH AT [A] -

* tpzH (DIREA) =tp7

* tpzn (DIREB) =tp 7

(DIR% B )+t (BEA)
* tpy (DIREA)=tpuy (DIREB ) +tpy (B % A)

(DREA)+tp s (AZEB)
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FEXLA] B A, IX 88 g5 A A (RI 4R 4L 7 04 DIR A7 B %8 3R 45 T4 H 1 e R ZEiR o 4D , ani SN74LVC2T45-
Q1 HWIEMN A 52 B, WY DIR {7 ; MU B w1, SR NS MM . 78 B ui I 2EH 5
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8.2.2.3 PiF ik
5.0-Y to 1.8-V Voliage Translation (2.5 MHz)
lmmw-*-i ;M-q-u-pi-.u.ll P i Wl T s 4
| | | |
5 | | |t | ]
Input (5.0 V)
K Ilﬂmlﬂﬂd ’,Hw-w-j |',-A--w--u—- s
| | I | | | Output (1.8 V)
EREN N BN
| | | |_ " |
| ] S et Hmvl e ey l;"ﬂn-m-kl e
a .00V &8 z.oov | 200ns 2.50G5/% M pl:lintSJ
1.84 v

8.3 HJFFHREI

GRZLE SNt GND SN eI UE . AL NG IR R h | BOA A RHEE EEK .
ZEE VT B RS T SR R Ui DL BB IR R AMOR U, e TP R R AT
8.3.1 LHNFEFEL

84 Voo FIMBATRA —A RIFHISSEE A ds , DABTIEDh R0, 0 TRt |, @UCEH 0.1uF ; kG2
A Ve U, @ UG RIESIAE AT 0.01uF BG 0.022uF FLA . W] DLIRIR 24> 55 % A s DA AN (] 0 5 75 A0
o 0.1uF M1 ApF RESEFE IR . 8 TIRS EAERCR | S5 AL R as AU AT RESEIL AL IR 51 I 225

* 8-4. 1B XEASTHFE (Icca + lcca)

Veea
v
ces ov 1.8V 2.5V 3.3V 5V Hpr
ov 0 <1 <1 <1 <1
1.8V <1 <2 <2 <2 2
2.5V <1 <2 <2 <2 <2 uA
3.3v <1 <2 <2 <2 <2
5V <1 2 <2 <2 <2
8.4 1 )"
8.4.1 /G758

ORGSR AT REVE | GRS AN 5 LK BRI PR B AR AT R AT 2 7

o EHIE B SR E HLA AR

o A FBCRE R AT R B AR e K 3

o MR RGRER , EE SRR LBCER T AR RS b AR AR R DL B RS S R BT AR R ]
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
SN74LVC2T45QDCURQ1 ACTIVE VSSOP DCU 8 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 CAWR

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF SN74LVC2T45-Q1 :
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o Catalog : SN74LVC2T45

o Enhanced Product : SN74LVC2T45-EP

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Enhanced Product - Supports Defense, Aerospace and Medical Applications
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PACKAGE OUTLINE
DCUOOOSA VI VSSOP - 0.9 mm max height
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DETAIL A
TYPICAL

4225266/A 09/2014

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. Reference JEDEC registration MO-187 variation CA.
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EXAMPLE BOARD LAYOUT
DCUOOOSA VSSOP - 0.9 mm max height

SMALL OUTLINE PACKAGE
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4225266/A 09/2014

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN

DCUOOOS8A

VSSOP - 0.9 mm max height

SMALL OUTLINE PACKAGE
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Gj

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 25X

4225266/A 09/2014

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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