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Veg = 4.5V~5.5V Veg x 0.7
VCC =2V 0.5
Vee =2.3V~2.7V Vee x 0.3
Vi Low L~V A JJEEE \
Vee = 3V~3.6V Vog % 0.3
Vee = 4.5V~5.5V Vee x 0.3
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VCC =2V 50 HA
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loL Low L UL H f1EF
Ve = 3V~3.6V 6 mA
Vg = 4.5V~5.5V 12
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= DGV PW s
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4.5 BRI
H A 225 COHELEB IR BEREPHN (RIS LR D72V ERY)
5 N Y, SN74LV221A Spr
INTA— TA cc AL
BoME OBl Rkl
lon = -50pA 2V~5.5V Vce-0.1
lon =-2mA 23V 2
Vor o v
lon =-6mA 3V 248
lon =-12mA 45V 3.8
loL = 50pA 2V~5.5V 0.1
loL =2mA 23V 0.4
VoL o v
loL = 6mMA 3V 0.44
loL = 12mA 45V 0.55
Rext/ Cext (1 V=5.5V %7213 GND 2V~5.5V 2.5
I _ _ 0 *1 MA
A.B. BXU'CLR |V,=5.5V £72iZ GND
0~55V +1
, . V| = VCC Foix _
= =
Icc N GND. lo=0 55V 20 MA
23V 220
loc 77747 RIE (8 | Vi = Voe F7245 GND, Rext/ Cext 3V 280 A
) =0.5Vce 45V 650
55V 975
lofe V| £721% Vo = 0~5.5V 0 5 HA
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C V, = Voo 7715 GND v s pF

(1) ZOTAMNI, 2 OFF IREED L XITFEITLET,
4.6 914 XV UEH. Vee=25V+0.2V
H BRI COHELIENEIREFEPHN, Voo = 2.5 V0.2 V (FRZREIR OV RY) (AR RIS L OVEE R TEE2 S R)

Ta=25C SN74LV221A
B
B SN F/ME SN
CLR 6 6.5
tw 7V Al — ns
A F/E B NA 6 6.5
47 94V TEH, Vee=33V03V
B B &t COHEREMEIR EEEPAN, Vog = 3.3 V0.3 V (FRZEEIR D72V RD) (Afir[al 5 L OVE LR A 2 R)
Ta=25C SN74LV221A
Bif
B/ME BoAfl oMl Boifl
CLR 5 5
tw 7V A — ns
A FZix B N 5 5
H B & COHEEEEIR BN, Ve = 5 V£0.5 V (FRZREIR D72 RY) (ARl B L OVEE B2 2 )
Ta=25C SN74LV221A
BAfT
B/ ME BAME B/ IME BAME
t ' CL 5 5
VARG — ns
L A E/-11B MW 5 5
4.9 A4 Y F %M. Vec=25V0.2V
H BRI COHELIENEIREFEPHN, Voo = 2.5 V0.2 V (FRZFEIR OV RY) (AR RIS L OVE LR TEE2 S 1R)
s $o (A1) s o Ta =25°C SN74LV221A -
INTA— = SR TR : A
B/AME EREE BKAE| BME BEKE
A ¥7213B Qi Q 14.6(  31.4(1 1 37
tod CLR Q F-xQ C_ = 15pF 13.2(M 25(1) 1 295 ns
CLR N Qi Q 1520 33.4( 1 39
A E/-1ZB Q ¥z Q 16.7 36 1 42
tod CLR Q=i Q C_ = 50pF 15 32.8 1 345 ns
CLR M#H QE-1x Q 17.4 38 1 44
C= L SOPF\ Cext =
28pF . Ry = 2K 203 260 320 ns
C | =50pF. Cey =
@ . L ext
tw QFixQ 0.01F . Ruy = 10kQ 90 100 110 90 10| ps
C L= SOPF\ Cext =
0AUF. Ruy = 10kQ 0.9 1 1.1 0.9 11| ms
At, ® C_ = 50pF +1 %
(1) MIL-PRF-38535 (ZHEHLL 72 CIE, /8T A—ZTHOWTE, O TAMNIAT > TOEE A,
(2)  ty= VL ARHERR(Q BLUQ HAICEW) B
(3)  Aw = Ry —COEIBSETOH 7 VARG O B) (Q BL T Q)
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410 R4 v F U, Vec=33V103V
B R COHERBIEIR RN Voo = 3.3 V0.3 V (FFIC 30k o> 720 IRY) (Bl 5 L OV K & 2 1)

Ta=25C SN74LV221A
IRGRA—F AR (AN) R (HA) T ANRA: N BAfT
RL mmE RKE| RME RKE
A 7212 B Q ¥z Q 10.2(0  20.6(M 1 24
tod CLR QF-izQ |CL=15pF 9.3 1581 1 18.5 ns
CLR R4 Q¥7-1x Q 10.6(1  22.4(M 1 26
A F/-lEB Q ¥z Q 11.8 24.1 1 275
tog CLR Q%1 Q |CL=50pF 10.6 19.3 1 22 ns
CLR M Q ¥z Q 12.3 25.9 1 29.5
C = 50pF, Ceyxt =
28pF . Ry, = 2K 186 240 300 ns
—  |C | =50pF, Cex = 0.01
(2) - L ext
tw Q -z Q UF . Roy = 10kO 90 100 110 90 110 us
C | = 50pF. Cey = 0.1
UF. Roy = 10kO 0.9 1 1.1 0.9 1.1 ms
At, @ C_ = 50pF +1 %
(1) MIL-PRF-38535 |ZHEHLL 7281 Tl 200/ 3T A—ZZDW T, RO T AMIAT> T ER A,
(2)  ty= 7VLARHEREE (Q BELOQ HIICEITD) _
(3)  Aw = R Sy —C ORI T H 17 UL 2R O£ 8) (Q 3L Q)
AN RA Y F 5%, Vec=5V£05V
H R0t COHEEBEEIR RPN, Voc = 5 V0.5 V (FRIFER DRV RD) (AT B L OB E A5 M)
s Wl (A) W (1) o Ta =25°C SN74LV221A .
INTA— = R T A : \
B/AME EHE BEAE| BAME BKAE
A F7-13B Q¥ Q 7400 1201 1 14
tod CLR QF-ixQ C_ = 15pF 6.5 94" 1 11 ns
CLR N QF-EQ 7.3 12.9M 1 15
AZ7-i1ZB Q- Q 8.2 14 1 16
tod CLR QFikQ  |CL=50pF 74 114 1 13 ns
CLR M# Q2 Q 8.6 14.9 1 17
C L =50pF, Cext =
28pF. Ry = 2K 171 200 240 ns
— C | = 50pF. Coxt =
@) ) L ext
tw Q ¥-ix Q 0.010F. Rog = 1 kO 90 100 110 90 110 us
CL=50F,Cex=
OAF. Rewc = 10KO 0.9 1 1.1 0.9 1.1 ms
Aty @ CL = 50pF +1 %
(1) MIL-PRF-38535 [ZHEHLL 7= Bdhy Tl 200/ 8T A=W T, RO T ANIFT > T ER A,
(2)  ty = /VLAREGRE (Q BLOQ HAICEITD) B
() Aw = R S —POREIEHTO M A ARG OLS) (Q BL0' Q)
4.12 EnfENSTE:
Ta=25C
IRIGA—H T ANRME Vee IRYEME =-2jya
3.3V 50
Cpd BT C, = 50pF, f=10MHz 5V 5 pF
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|
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5 /835 »—4& AEFR

From Output
Under Test

Test

Point
CL 1
(see Note A) I

LOAD CIRCUIT

Input A
(see Note B)

;r; 50% Vce

Input B
(see Note B)

Out-of-Phase
Output

jk 50% Vcc

| w |
Input ' | vee
nputs or o o
Outputs Xso % VCC Xso % VCC
ov
VOLTAGE WAVEFORMS
PULSE DURATION
———Vcc
oV
InputCLR  /— \  —  —— Vce
Vce (see Note B) | 50% Vce 50% Vce
oV
|
——— 0oV tPLH Hl | | tPHL
| | ———VOH
In-Phase
VoH Output | Aso%vee ﬂ; 50% Vee
Vo | | VoL
——— VoL
tPHL H H—P:— tpLH
——— VoH | | VoH
Out-of-Phase 50% Ve 50% Ve
Vv Output
oL ——— VoL

VOLTAGE WAVEFORMS
DELAY TIMES

A CLITiEm—T7 LIRHOREENGENET,

VOLTAGE WAVEFORMS
DELAY TIMES

B. TRTOAN LA, UUFORMEAH >V =3 —2 ko THE SN £T, PRRS1 MHz, Zo = 50Q. t, = 3ns. t; = 3ns,
C. HWx—EiZ 1 oFORESN, JIET AT ASIN 1 BEREBLET,

B 5-1. BFEEE L CEERRE
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6 FF4HsiEA
6.1 &

INOEDxYY N </ TF ST —H1E, 3 DOFIRICLD M) VARHGER R OB Z R e LT E S 1 & H
DIETIEL A AT Low DEEIT, B AT High WL ET, 2 % H 1L T, B AJI2S High DL A A
7% Low ([ZERLET, 3 % H DKL T A AJ7A% Low, B AJI#5 High dE&(c, 2U7 (CLR) AJI#8 High (27E
%]\/\iﬁqo

Hi 7 OV AERFgE RN SMTHRHLEAMA B OEZEIR$ 52 L TT s T LW RE T, SMTITZ A7 a7 i

Cext & Rext! Cext (1L DRNZHEE S 2L E BB EH . SMHTHEGIERL Rext/ Cext & Ve PIRINTHERE T D E S
DET, VAR 2 AT AR SE DL, Rext/ Cext & Voo PHNIAMTIT DRI B i 2 8#¢ L £7°, CLR % Low (Z
THIET, BN IV ADOFHGR R 2R 52 b TEET,

2OV AD RN H TR DEEL ~ILTHAEL, A7V AOEBIER LI TE R LEE A, A, B, BLOCLR ASIC
1T, BODATIERBERE CTHLY v X DRV N T % BB T 57200+ 572 e AT VU A%AB 2 1oy 23y PR T I BT S 1
TWET

NIFENDE, T A BLOB AN DOESRLBEBLIIMILL, 237 EEDOBEERY , $23A— =R D
UT L TH SV ZZ RSB LN TEET, A7V R, 7L ISR L TR E O e 245 & T& %
T, B VARG RN, YR A T ORI TEE TEET, HHDONH ERDB LN T
X TTL AHC, ~SOVARGER IR LS A, — RN T BEIOIIT o—r A 20T, A # AR
VT RESRLTTEEN,
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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 ® (415)
(6)
SN74LV221AD OBSOLETE SOIC D 16 TBD Call Tl Call T -40 to 85 LV221A
SN74LV221ADGVR ACTIVE TVSOP DGV 16 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 LV221A
SN74LV221ADR ACTIVE SoIC D 16 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 LV221A
SN74LV221ANSR ACTIVE SOP NS 16 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 T4LV221A
SN74LV221APW OBSOLETE  TSSOP PW 16 TBD Call Tl Call TI -40 to 85 LV221A
SN74LV221APWR ACTIVE TSSOP PW 16 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 LV221A
SN74LV221APWT OBSOLETE  TSSOP PW 16 TBD Call Tl Call Tl -40 to 85 LV221A

® 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.
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Important Information and Disclaimer:The information provided on this page represents TlI'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 Tl 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 SN74LV221A :

o Automotive : SN74LV221A-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)

SN74LV221ADGVR TVSOP DGV 16 2000 330.0 12.4 6.8 4.0 1.6 8.0 12.0 Q1
SN74LV221ADR SOIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
SN74LV221ANSR SOP NS 16 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1
SN74LV221APWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74LV221ADGVR TVSOP DGV 16 2000 356.0 356.0 35.0
SN74LV221ADR SoIC D 16 2500 353.0 353.0 32.0
SN74LV221ANSR SOP NS 16 2000 356.0 356.0 35.0
SN74LV221APWR TSSOP PW 16 2000 356.0 356.0 35.0
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PACKAGE OUTLINE
NSO016A SOP - 2.00 mm max height

SOP

14X
10.4 2X
10.0
NOTE 3
0.51
64 16X o 30 L
8] 5.2 - (9 [0.25@ [c|A[B] —=12.00 MAX
NOTE 4
/ "
/ [ )
\ J \ 3 j L 0.15TYP
| , iy
AN . pa \f

— SEE DETAIL A

GAGE PLANE

0.3

J 0.1
0°-10° Yﬂ !

oes DETAIL A
TYPICAL
(1.25)

4220735/A 12/2021

NOTES:

1. All linear dimensions are in millimeters. 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. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm, per side.
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EXAMPLE BOARD LAYOUT
NSO016A SOP - 2.00 mm max height

SOP

SEE
DETAILS

16X (1.85) ﬁ SYMM
1 ¢
i | o
|
oo [ | .
|
o O
) | ) sy
_ ) M ¢
7 | ! |
== T
14X (1.27) ! | !
] | 1]
|
; | )
(RO.05) TYP ! !
—
LAND PATTERN EXAMPLE
SCALE:7X

SOLDER MASK SOLDER MASK
METAL /QPENlNG OPENING‘\ /METAL

,,,,,,,,,,,

JL 0.07 MAX JL* 0.07 MIN

ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4220735/A 12/2021

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
NSO016A SOP - 2.00 mm max height

SOP

[y
[«2)

16X (0.6) T ‘

16X (1.85) ﬁ SYMM
5 I
|
|
|
|
|

E=
R e
-

©

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:7X

4220735/A 12/2021

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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MECHANICAL DATA

D (R—PDSO—-G16) PLASTIC SMALL QUTLINE

0.394 (10,00)

0.386 (9,80)
PN
16 9
0.244 (6,20)
0.228 (5,80)
< - - - 0.157 (4,00)
\ 0.150 (3,80) AN

L LR ,

Pin 1

Index Area 0.050 (1,27) OOZO (©, 51;
\@\o.o (0,25 @]
/ \
[ \ \
\
v 0 % J\ /k
— 0.069 (1,75) Max 0. 004
0.010 (0,25) // .
0.005 (0,15)1 , \
A
\ t \ //\ | []0.004 (0,10)
Gauge Plane - == !
%D . x Seating Plane
0.010 (0,25) 0-8" N L7
~4
0.050 (1,27)
0.016 (0,40)
4040047-6/M 06 /11
NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
@ Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.006 (0,15) each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.
E. Reference JEDEC MS—012 variation AC.
w3 TExas
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PACKAGE OUTLINE

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14X
1] e
— S e
— —
2X
51 —/ 1
4.9
—] —
—] —
o
Y — =
9 t
._J-i 45 16X 030

4.3 y
@ To10 [c[ATe]

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/A 02/2017

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.

(G20 w N
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PWOO0O16A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

:

7 1

16X (1.5)
|
{ [
|

16X (0.45)

(R0.05) TYP

e
.
-

SYMM

-
St
S

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK
OPENHVGAA\\\ METAL
EXPOSED METAL

*H‘* 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

METAL UNDER
SOLDER MASK

SOLDER MASK
fOPENING
ffffffffffff N

I
"~ EXPOSED METAL
0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220204/A 02/2017

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.
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EXAMPLE STENCIL DESIGN

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE

16X (0.45) |

16X (1.5) SYMM
|1 | ¢ (RO.05) TYP
— | e
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220204/A 02/2017

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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MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

i I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone ¥ \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.




MECHANICAL DATA

MPDS006C — FEBRUARY 1996 — REVISED AUGUST 2000

DGV (R-PDSO-G*¥)
24 PINS SHOWN

PLASTIC SMALL-OUTLINE

i

[ )

o+ NHHHHHHHHHEHY 4 sonngrune

— 1,20 MAX

015 1
008 & [0,08 |

0,16 NOM

l

I

i Gage Plane _+_

[\ \
Y J

PINS **
14 16 20 24 38 48 56
DIM
A MAX 3,70 3,70 5,10 5,10 7,90 9,80 11,40
A MIN 3,50 3,50 4,90 4,90 7,70 9,60 11,20

4073251/E 08/00

NOTES: A. Alllinear dimensions are in millimeters.
This drawing is subject to change without notice.

OCOow

Falls within JEDEC: 24/48 Pins — MO-153
14/16/20/56 Pins — MO-194

Body dimensions do not include mold flash or protrusion, not to exceed 0,15 per side.
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