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5.1 4XT | KBUEE

7E H AR KA R I AR R s (BRIES A6 ) O

B/ME BAE AL
Vee FEL Y5 P Y -0.5 7 \Y
Vi a0\ L S [ () 0.5 7 \Y;
Vo T i P BT FRDR 2 X — S H e o £ P S ) 0.5 7 Y,
Vo i Y LR S L 2) 0.5 Veet0.5 \Y;
Ik YN VAR V| <-0.5V 20 mA
lok T HR T L Vo <-0.5V 5 Vg > Ve + 0.5V +20 mA
lo FR 8 H LR Vo =0 % Ve +25 mA
#3d Ve B GND 5224t LA +75 mA
Ty 4R 150 °C
Tstg T A il FE -65 150 °C

(1) A AR RABE (] IEAT AT RE S B IE SRR AR o 20T e KU B I AN RIS AR A AL IX B8 56 A N BUAE & 1741 LA HoAth 2%
PR RENG LW IBAT . WURAE Z S T34 LAMBLE X R A TEE N EIZAT |, S RASZ B |, E Rk e Ib s T
Eo LAXFTT sUIB AT AF T RE SR SO RO T SEPE . DUREAITERE | JFaif asfh A i

(2)  IARESF R AN RUE (., N s AT R I A .

5.2 ESD %%
18 L:<KivA
) AR HASETY (HBM) , 754 ANSI/ESDA/JEDEC JS-001 #7#E(") +2000
V(esb) i LT — — — v
7o HL 2R (CDM) , %74 ANSI/ESDA/JEDEC JS-002 Frifk(@ +1000
(1) JEDEC &% JEP155 #i5E : 500V HBM TJ SEB/EARE ESD 43I N 224k 7=
(2) JEDEC 44 JEP157 #LiE : 250V CDM AJ sEILFEARH: ESD #%HiiFR T 224tk re.
5.3 1T &M
18 EARIE RS AT 1 AR R E IS ( BRIES A UL )
Bk B \ FH B/ME BAM|  mf
Vee BER TN 1.65 55 \%
\4 LPANGEENE S 0 55 \Y
Vo A AR 0 Vee \%
Vee = 1.65V % 2V 1.1
N Ve = 2.25V % 2.75V 1.28
ViH o FEL P4 N HL R \Y;
Vee =3V & 3.6V 1.45
Vee = 1.65V % 2V 0.51
Vee = 2.25V & 2.75V 0.65
ViL RPN LR \Y;
Vee =3V & 3.6V 0.75
Vee = 1.65V % 2V +8
lo AT LI Vee = 2.25V & 2.75V +15 mA
Vee = 3.3V £ 5.0V +25
At/ AV NFE R BT BRI R Ve = 1.65V £ 5.0V 20 ns/V
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5.3 BYIEITHRMF (4)
1 HARIB RS AE T I TARIRFEVS B A ( BRAES A U )
Wk B r B/ME Bl
At/ AV POR [1) 4 4> A i 2 Vee = 1.65V £ 5.5V 6 us/V
Ta BRI S T I AR R Y -40 125 °C
5.4 AHEREE R
e BQB (WQFN) PW (TSSOP) "
16 2| 16 5|y
Roua 45 2 IRET AR 105.6 135.9 °C/W
R0 Jc(top) g AP (TR ) #H 96.6 70.3 °C/W
Ros 5 5 o B L 75.4 81.3 °C/IW
Wt 45 B THRAES 4L 19.1 225 °C/W
Vg 4 25 o BT 5 80 75.4 80.8 °CIW
R0 yc(bot) SEE AN (JREE ) R 56.1 T C/W
(1) AXRHIHRERNEZEE , WS- IC B br MRS .
5.5 HAHEE
TE HARENSEAE T B TAR BV A (BRAES A U )
Ta = 25°C -40°C E 125°C
24 MAFAF Vee . ﬁ{g‘é ﬁ{jg S ;g{gé ﬁg XA
loy = -50 1 A 1.65V & 5.5V V0.1 Vee-0.1
lon = -2mA 1.65V % 2V 128 1.7 1.21
Vou lon = -3mMA 2.25V % 2.75V 2 240 1.93 Vv
lon = -5.5mA 3V % 3.6V 2.6 3.08() 2.49
loy = -8MA 45V % 55V 4.1 4.650) 3.95
loL = 50uA 1.65V % 5.5V 0.1 0.1
loL = 2mA 1.65V & 2V 0.1 02 0.25
VoL loL = 3mA 2.25V % 2.75V 0.1 0.15 02| Vv
loL = 5.5mA 3V % 3.6V 02 02 0.25
loL = 8mA 45V % 55V 03 03 0.35
I V)= 0V 8 Vg 0V % 5.5V +0.1 1| pA
lee \9’%;}0\’ HVec , lo=0: |4 65y 2 55y 2 20| pA
—ANEINA % 3. L
N . i% )i;s\‘j()jvogivvz: ‘I‘;’z' (i 5.5V 1.35 15| mA
C Vi=V¢e 5 GND 5V 4 10 10| pF
Co Vo = Vgc 8 GND 5V 3 pF
Crp 2, F=1MHz 5V 106 pF
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£ HARE KGR T I TARIR VG NS (BRIESA )

Ta =25°C -40°C % 125°C
E 20 W& AE Vee = = | BAAL
- e AR ORE mam MR
Vee BN 6us/iV & .
Vpor iy 1.65V % 5.5V 15 15| Vv
(1) BEEEFRRCRIE (1.8V. 2.5V, 3.3V 1 5V ) Iy JL
5.6 B Frrit:
18 EARIE RS T O AT IR 0 B S ( BRIES A ULEH )
E i %1 Vce Ay
BN BK| B BX
i fE B fE
ty R ] CLK t 2 J& M 1.8V 0 0 ns
tsu P B I (1] CLR &% 1.8V 6.9 8.8 ns
tsu % B I} 1A CLK t Zaiff%ds 1.8V 7.7 9.5 ns
tw Jok R 452 ) ] CLK & i F B A H P 1.8V 5.9 7 ns
tw QU SZ S| CLR ANILHT 1.8V 43 5.2 ns
ty FFE T ] CLK t 2 J5 H 2.5V 0 0 ns
tsu B I ) CLR T 2.5V 3.7 5.4 ns
tsu % & I [A] CLK t Z Hi % 2.5V 45 5.8 ns
tw Jok i R 8 ) ] CLK = Ha P B A HE P 2.5V 43 4.3 ns
tw ik e 482 5 1] CLR M{KHF 2.5V 43 4.3 ns
ty LR R ] CLKt 2 JaH%uE 3.3V 0 0 ns
tsu 4 B I} 1] CLR % 3.3V 25 34 ns
tsu B ] CLK t Z BT HI%ui 3.3V 3.2 3.9 ns
tw ikt 8 ) CLK & i P B Ak P 3.3V 4.3 4.3 ns
tw ik e 45 s 1) CLR AT 3.3V 43 4.3 ns
ty 53R ) 1) CLK t Z JE%uE 5V 0 0 ns
tsu W B[] CLR &k 5V 1.7 2.3 ns
tsu % B I} 1A CLK t Z#iff%ds 5V 1.3 1.7 ns
tw Jok R 452 ) ] CLK & i F B A HL P 5V 43 43 ns
tw ik et 8 ) 1) CLR AfiLHT 5V 43 4.3 ns
5.7 FFoeibtE
1E BB R TR TARR B NS (BRIERHEURE ) . SRS EEE
Ta = 25°C -40°C % 125°C
e A (N ) 2 (i) ABAE Vee B B By
A M mxm) n R mxm
Ui
Fuax - - CL = 15pF 1.8V 46?; 60 394 MHz
tpLH CLK Q CL = 15pF 1.8V 75 207 1 23.8| ns
tpHL CLK Q CL = 15pF 1.8V 75 241 1 271| ns
tpHL CLR Q C. = 15pF 1.8V 77 247 1 28| ns
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5.7 FF b5k

(%)

75 AR NGE A T B TARR G NS (BRAEA A UM ) - ESESHME 58

Ta=25°C -40°C £ 125°C
e+ 4 M (AN ) B (i) REHBA Vee B LA
A R mxw) o R ok
&

Fumax - - C_ = 50pF 1.8V 3181' 48 326' MHz
tpLH CLK Q C_ = 50pF 1.8V 10.8 25.5 1 29| ns
tpHL CLK Q C_ = 50pF 1.8V 10.8 29.2 1 32.3| ns
tpHL CLR Q C_ = 50pF 1.8V 1" 29.7 1 33.2| ns
Fumax - - C_ = 15pF 2.5V 662' 85.8 564 MHz
tpLH CLK Q C_ = 15pF 2.5V 5.7 12.2 1 147 ns
tpHL CLK Q C_ = 15pF 2.5V 5.7 13.2 1 16| ns
tpHL CLR Q C_ = 15pF 2.5V 5.9 14.4 1 17.3| ns
Fumax - - C_ = 50pF 2.5V 588' 68.6 466' MHz
tpLH CLK Q C_ = 50pF 2.5V 8.3 15.2 1 18.1 ns
tpHL CLK Q C_ = 50pF 2.5V 8.3 171 1 199 ns
tpHL CLR Q C_ = 50pF 2.5V 8.5 18.1 1 21.2| ns
Fumax - - C_ = 15pF 3.3V 945' 1225 805' MHz
tpLH CLK Q C_ = 15pF 3.3V 4.4 9.5 1 1.1 ns
tpHL CLK Q C_ = 15pF 3.3V 4.4 9.2 1 1.2| ns
tpHL CLR Q C_ = 15pF 3.3V 4.6 10.4 1 12.5| ns
Fumax - - C_ = 50pF 3.3V 84 98 66 MHz
tpLH CLK Q C_ = 50pF 3.3V 6.4 1.6 1 13.6| ns
tpHL CLK Q C_ = 50pF 3.3V 6.4 12.3 1 145 ns
tpHL CLR Q C|_ = 50pF 3.3V 6.5 13.5 1 15.8 ns
Fumax - C_ = 15pF 5V 135 175 115 MHz
tpLH CLK Q C_ = 15pF 5V 34 8.3 93| ns
tpHL CLK Q C_ = 15pF 5V 34 7 1 84| ns
tpHL CLR Q C_ = 15pF 5V 3.5 71 1 86| ns
Fumax - - C_ = 50pF 5V 120 140 95 MHz
tpLH CLK Q C_ = 50pF 5V 4.9 9.7 1 1" ns
tpHL CLK Q C_ = 50pF 5V 4.9 94 1 1" ns
tpHL CLR Q C|_ = 50pF 5V 5 9.5 1 11.2 ns
5.8 W= RFE

Vee =5V, C =50pF , To=25°C

28 i BME HAUE BAE| B

VoLp) I BKEIE VoL 0.2 0.8 \%
VoL) LERRH , B NEIES VoL -0.9 -0.2 \Y
VoH(v) THE , BNEIAS Von 4.4 4.7 v
Vilp) e R I PGV A 2 \%
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Vec =5V, CL=50pF , Tp=25°C

25 B BR/ME HAE BAE| B
ViLp) R SIES NGNS 0.8 \%
5.9 AR
Ta=25°C ( BAEASNEMR )

5 -] 0.55
45 ik 05
4 o 4
35 0.35 -
S 3 e S 03 ~
3 1 | 3 025 v a—
25 \\\\ 0.2 St
2 — 18V 0.15 7 — 18V
— — 25V 2 —
15 — — 33V 01 A gy
— 50V 0.05 — 50V
1
0 -25 -5 -75 -10 -125 -15 -17.5 -20 -22.5 -25 00 25 5 75 10 125 15 175 20 225 25
lon (MA) loL (MA)
B 5-1. ®HEPRE FH R ESBARBXR & 5-2. L PRS THMHBESBHREIKLR
5 ‘ 0.5
495
49 0.45
4.85 0.4
48 0.35
475
S 47 o 03
I 465 025
S 46 L
455 0.2
45 0.15
4.45 — -40°C 0.1 / — -40°C
44 — 25°C — 25°C
435 — 125°C 0.05 — 125°C
43 0
-25 -225 -20 -175 -15 125 -10 -75 -5 -25 O 0 25 5 75 10 125 15 175 20 225 25
lon (MA) loL (MA)
B 5-3. R PRA T B ES RRRIRE (5V B ) Bl 5-4. fLHPRA TR B ESRERFIRR (5V BIF )
2 — .
3312 % 0.5
3.1 0.45
3.05 0.4
3
S 295 < 035
I 29 ~ 03
S 285 = 025
28
2.75 0.2
27 0.15
265 — -40°C 01 — -40°C
26 — 25°C — 25°C
2.55 — 125°C 0.05 — 125°C
25 0
25 -225 -20 -175 -15 -125 -10 75 -5 -25 0 0 25 5 75 10 125 15 175 20 225 25
lon (MA) loL (MA)
B 5-5. mHEERAE TN B ESERAINRR ( 3.3V BIF) Kl 5-6. (R TPRATHH BESHEARMRR ( 3.3V BIF )
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5.9 MR (4)
Ta=25°C (Bral 34bENT )

25

245
24

235

23
225

22

Vo (V)

215
21

2.05
2

1.95

1.9

— -40°C
— 25°C
— 125°C

-16 -14 -12 -10 -8 -6
lon (MA)

-2 0

B 5-7. B TR TR RS B R (2.5V BiR )

Vo (V)

& 5-8. [k F-TRE TR R S PR RIEIE R ((2.5V RUIR )

0.4 —
0.35
03 /
0.25
0.2
0.15
0.1
/ — -40°C
0.05 z — 25°C
— 125°C
0
o 2 4 6 8 10 12 14 16

loL (MA)

1.8

1.775

1.75

Z

1.725

1.7
1,675 =

1.65

1.625

1.6

Vo (V)

1.575

1.55

1.5625

1.5

1.475

1.45

1.425

— -40°C
— 25°C
— 125°C

1.4
8 7 6 5 4 3
lon (MA)

2 -

B 5-9. JAERE TR B ES BRI XA (1.8V B )

VoL (V)

E 5-10. (K H PR T R S BERRHIER (1.8V BIE)

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14
0.12

0.1

0.08

0.06

0.04

— -40°C

0.02

>

#

— 25°C

—

— 125°C

0

0.

5

15 25

35 45
loL (MA)

5.5 6.5 75
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6 ZHNERF B

XHF R RA I 7S], B Z I8 AR R R AR R IR . P S N\ Kb 28 iy By DU 45k i R AR s R

PRR < 1MHz , Zo = 50Q , t < 2.5ns.

XTI |, fax RAERIN 525 HOY 50% IR o

B th R, BRI E AR

Test
Point

From Output
Under Test

CL(U

|||—|

(1) Cp WHEAR L FnM R e H i 2%
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PACKAGING INFORMATION

Samples

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)
SN74LV8T164BQAR ACTIVE WQFN BQA 14 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 LVT164
SN74LV8T164PWR ACTIVE TSSOP PW 14 3000 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 LVT164 -

@ 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.

® | ead 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.
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OTHER QUALIFIED VERSIONS OF SN74LV8T164 :
o Automotive : SN74LV8T164-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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http://focus.ti.com/docs/prod/folders/print/sn74lv8t164-q1.html

PACKAGE OUTLINE
TSSOP - 1.2 mm max height
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NOTES:

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

. This drawing is subject to change without notice.

. 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.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.
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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
PWO0O014A TSSOP - 1.2 mm max height
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NOTES: (continued)

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

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
BQA 14 WQFN - 0.8 mm max height

2.5x 3, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4227145/A
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PACKAGE OUTLINE

BOAOO14A WQFN - 0.8 mm max height
PLASTIC QUAD FLAT PACK-NO LEAD
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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. The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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BOAOO14A

EXAMPLE BOARD LAYOUT
WQFN - 0.8 mm max height
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
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BOAOO14A

EXAMPLE STENCIL DESIGN
WQFN - 0.8 mm max height
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NOTES: (continued)

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

design recommendations.
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