Ordering & i Design & S rt &
ot el o ot (&) x|
i3 TExAs SN74AC16
INSTRUMENTS ZHCSWP7 — JULY 2024
SN74AC16 EL A e 2 1 il & Far A FIm AR I 2% 480 HH A
I BRI
1454 3 i%EA
+ 1.5V E6VWEITEBEETHE SN74AC16 @& AN EERZ IS A m A MR IF 8§
« EEN 5V E, N 24mA WIES M H IR B W HH Y3 37 IR AHER o
« HBERNSVE, XEEE 75mA K HBER
ﬁﬂjgﬁﬁ ( ﬁﬁﬂ%ﬁ ) BRI E HgE() = PR kR G
) Fﬁﬁﬁl%ﬂﬁtﬂi&]@?ﬁmﬁﬁﬁi:wg PW ( TSSOP , 16 ) |6.4mm x 5mm 4.4mm x 5mm
o MMM IRERNRERBAE (HldkBss ) B SNT4ACT6 BQA(WQFN' : :
{%ﬁ*}h 16) ! 3mm x 2.5mm 3mm x 2.5mm

- BER 5V BREN 50pF BIHEK t,g F 7.7ns

2 MA

. PRHIIERIT LED
. BHEESEELE
. BERWITBE BN RR

(1) AXESZER,
(2) HERY (Kx

BSH M. HEMNTITEEES .
AIREME , FEESIM (WER )

)
(3) AERY (K x 3\ ) NIFUE , TEFESIM.

XA L

One of Six Inverters

ZH8E (E28)

THEBRHRERNEARERE, HAELL , TIRETEX ; ATHFIBPAREATEILIR , TI FRIEEXHAREE, HHEIA
MBS AR ti.com SERMBFEICRAE (ZHRIXHE) .

English Data Sheet: SCASE13


https://www.ti.com/lit/scaa142
https://www.ti.com.cn/product/cn/sn74ac16?qgpn=sn74ac16
https://www.ti.com.cn/cn/lit/pdf/ZHCSWP7
https://www.ti.com.cn/product/cn/SN74AC16?dcmp=dsproject&hqs=#order-quality
https://www.ti.com.cn/product/cn/SN74AC16?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com.cn/product/cn/SN74AC16?dcmp=dsproject&hqs=#design-development
https://www.ti.com.cn/product/cn/SN74AC16?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SCASE13

13 TEXAS
SN74AC16 INSTRUMENTS
ZHCSWP7 — JULY 2024 www.ti.com.cn
EAS
LI = L SO 1 74 B TR E R e 10
b33 71 - ISR 1 8 BIRATITEHE . .......o oottt 11
R - ISR 1 IR < = SR 11
| 1 BT SR 3 8.2 BRI RT A ..o 11
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B B I e 5 0.3 B R ettt 15
B8 T IR e e 6 0.4 BBEE BB e 15
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GNDCT 7 8 4y 3y | 6 gl (9|4
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1Y 2 (0] BE 1w
2A 3 | BE 2 @A
2y 4 o B 2 B
3A 5 | BiE 3 WA
3Y 6 (0] BEE 3w
GND 7 G i
4Y 8 (0] EE 4 mH
4A 9 | BE 4 @A
5Y 10 (0] BE 5 M
5A 1 | BEE S5 WA
6Y 12 o BiE 6 Bt
6A 13 | BEE 6 WA
Vee 14 P EBR
HaEa©) — HAEA TIERS GND RB %, B2 EITALMESRER

(1) FEEE:I=%HA,0=%Hll, /0O=WARME P=8F,6 G=#i
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5 &

51 BN BARTEHR
EERBREGTHIESESERNE (RIESHHH ) O

‘ME BAE LXir]
Vee BRBEETE 0.5 7 \Y
\ WMABEEEC 0.5 Vcc+0.5V \Y
Vo WHBEEE 0.5 Vcc+0.5V \Y
li BB B x'cz ;Obsgvﬁ Vi 20|  mA
lok i A R Y?/Zc(isovsf/i Vo 50|  mA
IO %gﬁﬂj B Vo =0 VCC 50 mA
B Ve 3 GND ByiF4&esm H e i +200 mA
T, %R 150 °C
Tstg TERE -65 150 °C

(1) BHAWRAMEE ZTURSNBREERKARE, LNFAAEEH TR TFEFEXLERA TREZNETRA RANTAEA
SUTRBERET. WREZENESTRA CANBELYRANEECTENELET , RETHRTRZERE , BTRETETLERET

. BUXFERIZ{TRR M AIBE S KB TS, ThAERIMEAE |

(2) WMREFRMANALBRIFEE , WA HEETELHTEM,

HEBERNFD.

5.2 ESD &4
& By
AEihEE R (HBM) , &4 ANSI/ESDA/JEDEC JS-001 ¥t +2000
Viesn) BEKE - — v
FHEEMER (CDM) , B4 ANSI/ESDA/JEDEC JS-002 #RAE®?) +1000
(1) JEDEC X#4 JEP155 $EH : 500V HBM RV EEFEFR M ESD B &IREB T T2 47>,
(2) JEDEC X#4 JEP157 $8H : 250V CDM RI8EB E#R I ESD BFHIFRBETRE £,
5.3 BUUET&RHY
EEREREZHETHWIEEESEANS (BRIEZEHA )
W L e 35 B/ME BAE By
Vee BIREE R E 1.5 6 Y,
v BABE MARE 0 Vee \Y,
Vo WHBE WHBE 0 Vee \Y
Vee = 1.8V 1 mA
Vee = 2.5V 2 mA
loL KEPHMEBER
Vee = 3V 12 mA
Vee = 4.5V & 5.5V 24 mA
Ta BABREHTHIERESE |HRABRZXGTHIfEESE -40 125 °C
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5.4 AMREFEE
i C):| A fesEA By
Reua ReJcitop) Ress Wyr Wis RoJcbot)
PW (TSSOP) 14 148 81.1 104.5 22.2 103.0 TEH °C/W
BQB (WQFN) 14 93.4 96.4 62.8 12.5 62.5 39.7 °C/W
(1) BXFERERNESZEE , E2AYXSEMN IC HERERNAFM.
5.5 B
EEHABREZHTHIEEESENNE (BRIFESEHA )
-40°C £ 125°C
2 Wi &4 Vee B AAE BAE LX)
1.5V 0.61 0.89 1.17
1.8V 0.72 1.03 1.33
2.5V 0.8 1.29 1.61
Vi EHRARESE 3V 0.8 1.8 22 Vv
4.5V 1.5 2.6 3.2
5V 1.5 3.55
5.5V 1.6 3.2 3.9
1.5V 0.26 0.48 0.7
1.8V 0.37 0.54 0.70
2.5V 0.5 0.7 0.84
Vi AAHARERE 3v 05 0.8 1.2 Vv
4.5V 0.9 14 1.8
5V 1.0 2.05
5.5V 1.1 1.8 2.3
1.5V 0.11 0.41 0.83
1.8V 0.28 0.49 0.83
2.5V 0.3 0.60 0.83
AVy B (Vs - V1o 3v 03 1 1.2 v
4.5V 0.4 1.2 14
5V 0.5
5.5V 0.5 14 1.6
1.5V 0.1
1.8V 0.1
B 2.5V 0.1
lo = S0uA 3v 0.002 0.1
4.5V 0.001 0.1
5.5V 0.001 0.1
loL = 1TmA 1.8V 0.36
VoL \%
loL = 2mA 2.5V 05
loL = 4mA 3V 05
loL = 12mA v 05
loL = 24mA 45V 05
loL = 24mA 5.5V 0.5
loL = 75mA 5.5V 1.65
loL = 50mA 5.5V 1.65
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55 BSEMH (£)

EERBREATHIERESERNE (BRFEZHHRA )

-40°C £ 125°C
BH, b IR S0 Vee RIE ARE BAE L Rivs
I V,=5.5V = GND oV E 55V +1 pA
loz Vo = 5.5V 5 GND oV £ 55V +5 pA
lcc Vi=Vee HGND, Ig=0 5.5V 20 pA
C V, = Ve & GND 5V 9 pF
Co Vo = Vee 2 GND 5V 15 pF
Crp C_=50pF , F = 1MHz 5V 60 pF
5.6 FFx451E
CL=50pF ; EARBREATH TEREBERN ; BAELE T)=25°C WG (BRESERR ) . BSASHNELE,
-40°C £ 125°C
B8 NG PN E(&d) Vee BE REE BAE L Bivs
1.5V 27.2 ns
1.8V 17.7 ns
tpLz A Y 2.5V 82| ns
3.3V 6.3| ns
5V 4.5 ns
1.5V 30.9 ns
1.8V 20.2 ns
tpzL A Y 2.5V 13.4| ns
3.3V 11 ns
5V 7.7 ns
5.7 B
Ta=25°C (BRIESHIHH )
450 1400
400 N — 1200 —
— 25V — 5V
30 — 25V 7T _ —5v 7T
% o N\ —sul | g — &l
& 250 a & 800
3 1% \}4 \ a 400 N \
JARNS
N 200 N N
D - AEARERNSRN
0 0.5 1 1.5 2 3 3.5 0 05 1 15 2 25 3 35 4 45 5 55 6
Input Voltage (V) Input Voltage (V)
5-1. BRERSMAEFREE (1.8V £ 2.5V ) ANXR 5-2. BREBHRERALRERE ( 3.3V E5.0V) HNXR
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57 MBSH (£)
Ta=25C (BRIEZHHSH )

100 0.08
90 0.072
80 /_\// 0.064
70 P 0.056
60 i / 0.048 el
g ~ /J S . — ]
< 50 ~  0.04
3 L ] //
= 40 A W Vf\V i~ 0.032
1 //
30 =121 — 4 0.024
e ] A — 18V
20 — — 25°C 0.016 i — 25V
10 L — — 125°C 0.008 = — 3.3V
— -40°C — 5V
0 0
05 1 15 2 25 3 35 4 45 5 55 05 15 25 35 45 55 65 75
Vee (V) loL (MA)
5-3. EJREB EE MR A0 B IR R 3 5-4 RBEFRFTRAHBESERBBXR
0.4 0.11
0.36 0.1
0.32 0.09
0.28 0.08
_. 024 _oor
S S o0.06
< 02 2 —
5 L 2 0.05 =
0.16 0.04
0.12 > 0.03 —~
0.08 . .
— 25°C 0.02 — 25°C
0.04 %/ 12 0.01 % Z —— 125C
— -40°C — -40°C
0 0
0 5 10 15 20 25 30 35 40 45 50 1 2 3 4 5 6 7 8 9 10 11 12
loL (MA) loL (MA)
5-5. EBRPRETHHBESHRENAR (5V BR) 5-6. EEHFRETHHBESHBRENAR (3.3VEEF)
0.0225 0.016
A 0.015
0.02 0.014
A 0.013
0.0175 P A 0.012
0.015 / > ] 0602)1
|~ .
S 0.0125 — < 0.009 // |
2 A A LT < 0.008
S 0.01 P = 0.007 L~
0.0075 - 0.006 =
AT 0.005
0.005 % 0.004 =
A — 25°C 0.003 — 25°C
0.0025 = — 125°C 0.002 Z — 125°C
= — -40°C 0.001 — -40°C
0 ol
01 03 05 07 09 11 13 15 17 19 01 02 03 04 05 06 07 08 09 1
loL (MA) loL (MA)
57. BRPRETHHBESBRABHRR (2.5V B ) 58 ERPRBTRILBESHRFNER ( 1.8V &R )
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6 SBNERFE

NFTRPFIHORE , REZHANBLXRREZEEN, AMERAKTIRERATHEENREREYR !

PRR = 1MHz , Z5 =50Q , t, < 2.5,

WHRINE | SR E— N,

y }5 S1 R, C. AV Vee
tpLzs tpzL ik 1kQ 50 pF 0.15V <25V
tpLz tpzL ik 1kQ 50 pF 0.3V > 2.5V

Test Ve
Point 1_ Input 50%
From Output
Under Test

c I

(1) CL @FERLAMN AKX B LA,
6-1. FFim i L 9 S 3 e B

Output

Output

(1) tez & tqis #EL
) tozL 5 ten HE
6-2. BER AR

8 XX R
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7 A A

7.1 iR

SN74AC16 ABERHEREHEZEREE Y =A,
7.2 ThEEHER

XA [

One of Six Inverters

BRE (E28)

7.3 45154 B
7.3.1 T/ CMOS #H

ZARMFRETTIR CMOS filtl. JHiRH BN M HRZ N EBF, JLTEESRFPREN , FRAHFLTS
B, LRI D TRERARMFERED L , D NERHEMARFMAUL LIRE . A | R84
BB W W BRI B REB EAZWBRER , MARMARRM. SHRFBAN@HR , HEET
BRMRIRR. BTIRLET LN RAEE PAERNBSMARE.

HETSHESH , AHBTSHER , S F2EARR , B ESHM RPELNNRERRN, ESHEHIRS
T, WHEEAZHRFEE  MBERTABRRE, IRXEHMARGF[ERINZTR , UIRHABETRARE
KA, LHERETTUEZEI MR UEIRERLTSESHERAHREH#CHRE, BEERIRRTSHE
E, OREFLEFNUERSG. 8% , WHUEA 10kQ BERKBEXLER,

REFATT R CMOS % RARIZF M TR A
7.3.2 CMOS &ML HA

LR EEERRRRMAENNEMA. XERMANSHEYT , BEEENNBAZZBWBEERFSHARETH
B, W BIHM RPAR. RIFER THRERRELNVRANEE RPEHNKZRBABEN ETHME KP4
HHHRABARER , CFAKBER R=V+|) HEFHN,

REEMZ AR T RER ETHE RPH AV EXHER , EMLRAESRFEHZISENSREE A,

SRMANRIRE TRELLAR A CMOS AESES  ENBNERRKZEREANAA. ARENRRESEKIA
ALEMBHNISEREE. EREERMEWANESEE | BSH THEEEZRMHX .
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7.3.3 G —IRELH
ZBRtNMANAEERESEMNSEN-RE , A 7-1 FiR.

IJ\/E,\
BEBH AV RAGEE RPAENETEBRR . NRETRMANA HHBERAEE , AA
i B E R #UEE.
Input

7. S RANRENHV —RENRSHE

7.4 BRUTHRERR
& 7-1 5IH T SN74AC16 K ThEERE R,
®R71. R
wAM ]
A Y
L A
H L
(1) H=-BoaESRY, L=-fgaE
¥
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8 M AMIZEHE
=1

LTRNABSFNERTET TI atfsE , TI FTEREABUENTEY, THNEFATBELHRS
BEEHMAR , URBIEANNEE R RIEIARS IR

8.1 NAEE

HUNAS , FFiRRERA TR ERELEIR[LE , NE 8-1 FT/R. SN74AC16 S RBEE RIFEZERF4E
BB, SRHNTRAHRENSHEAENN , KEERTERAEBFREZNT , itk HE[H{LZR
ENZEREHRT I R2RE , BEEHER. @82 PLH THENLBEERM_REBRR , ERTEEI S
BN ZRENEEBRITH.

8.2 HENF
5V
oV T
; ------ lk Relay
Control % ;E ;
Signal 7S
8-1. BN FAER
Copyright © 2024 Texas Instruments Incorporated XX R 11
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8.2.1 Ri+ER

8.2.1.1 HF T EMEM
BRAAEEREEEZNESTRFDPNENBEAN, ERBEERRB ESTHYE DD PATRRERGNBESISMHE,

FEEBRMMEBRUNEBERET EABSBRER Ioc (£ ETHY PIIH ) URFRFAIFNEABRSER
Z Mo

o AMBEB E AR ERE T SN74AC16 FREMEIHEANEBRMN EERERER Ioc (FEESEHM HRHIE ) 2L
EAXENTARSERZMN, BESARGEEAHFMENGTEANKDMENER. BRTIEBI LV E
ABFEE PRI HPEE GND R KL HER.

SN74AC16 AT AR B EER/NFHETF 50pF HWHE , AR FEZFEHRBERAEK. TUENEXRNBEMRE ;
BENUTERBN 50pF,

SN74AC16 ATLAIKZNH R, 2 Vollo #HRK L BEMNE , AHBENBEREETHEL KPA VoL EXL. EEBF
RETHEN , X PHHEBEEXANENE BES Ve 5IBIAH BIR BB R 2 B B = B

EWFEALUER CMOS %#5 Cpd i & FRHMNERH#TIHE.
FIAER #RELIMEFIERE (SLL) HEFIFZFHHRAFFE PRENEEITEREE,

Ity
BXIRAMEE FHENRBER Tjmax) = LLIRASRAFM RS, BNER LY RAMEE F
SIEMEME. REXLERHIRN TFERFERMF,
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8.2 1.2 HAEEEM

HAE S BRI Vi (in) TERANBRERT | B33 Viemay) TEHANBBEDT, FERT LI RAME
BB AR ABESE.

REAWEAMBTIREE Voo Hib, MRBMAZTEAER , WATNERRERAEANBA L IRENEERA
A BHERAER , WALERA LNFTHEEREZRBA, ENEEATRIAGBLRE , THEHEA TR
MR RS, ZFIZRNEBNEBR, # A SN74AC16 WIRER ( MESHHY PIAAE ) URFIRRARKRELSR
FIEEfEE. ATXERE , BEEA 10kQ AVEEE.

SN74AC16 I TEARERMABA , EMXERAGSHRERER,

EARERMARANS —MBEREBNFRE, REEZBHANRENRARSHAE, BETHERSEAEMTARE
EFREK , BSE ETHM P AVimin HRFEFREBIEERS,

E¥5ft CMOS BARE , BEBSMARATURSEEMAERE , MALSBENEAEEMN, FEAREE Voo
53t B P UMV E P S BRAV SR B MY IR R4 BRI E A KM

BXRUBHMANEMER  BSR &M HH B,

8.2.1.3 MM EFEEM

BEwEEATEREEBTEE. BEETHFL D Vo, ASTHWAE , nmbiREARRFRESWMEBE,
FRALTUEZREEE—E , LFELKSEERREGINN B EREE,
REANEHTURBFERZRES. TENHHEBEEES Ve St

BRUBHNRENHMNES , BSH ELAL B,

8.2.2 ¥ AR I TIE

1. 7 Vec ZGND ZERM—NEBERET, LERRFTEAYE LFIERM , FESEFIE Ve M GND 3l
M. #EBIRERT IR,

2. WREHBOBMEAE <50pF, XARBMERS ; BR , VRERI , ZRFFUICIERE XATLEZIM
SN74AC16 [ — MRS MEWR A REE Y KNP ERL KK,

3. BREBRNEBEABKT (Voc/lomax)Qe XAIFILEE ZXRAGTEE TR HER. KZH CMOS
MAERUMQ NEMMBHERNE ; ZAT 28T ENRNME,

4. BEMNBRORERRFE ; Am , JMERANARE CMOS W75 Cpd i & P RENSRITEHFENAE

o
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8.2.3 W/ dist
—— Inductor

—— Diode

Current (5 mA/div)

Time (1 ps/div)
8-2. BIF MLk

8.3 HRMXERI
BIRANR #53HRNMNREAEFREEFEEHNERRE,

BN Voo SIMBER—NRIFNZIRERSS , UHEDRTH, ¥ TREFERM4 , BWER 0.1uf ; IREZA
Vee 51, MBS BIRSIBER 0.01uf K 0.022uf, ATAHABKRSAZIREBR[UMNFITREIWESNR, 0.1uF
MAUF BEHBKREA. A TREBEENR , SREFF[URARERERRIHEER.

844
8.4.1 HEER

HEASNEERGN  MATNAZ,

EWZRRT , SERA=ZRASTINRMNMASXER 4 NMEHRTHH 3 Mt , REABFEBHRMFNINEES
o hEE. WRBMASIMANAZ , EANSBEZLHRELBELXSERELNREERS, B 8-3 BETEMN
BRERTMATETHAN . BFZEBRMFNAEREAMALTRERE - PSR EREAHLECINRZE, N
RATEAFEREAMANSERFEURT R4, BE , ©IFEES GND & Voe , EATRTHHHE
BERELE, FHRMEBEBFRAUUEZN , RIFETRMFRBERR. WRRAFE - MHHEESH , E2EE
UNBZERAZEFHNHESS. XT2EA 10 NAARS , RENEZRAETEZE.

8.4.2 %G A

GND Ve
Recommend GND flood fill for
improved signal isolation, noise Bypass capacitor
reduction, and thermal dissipation E.] placed close to
0.1 pF the device
Unused input
tied to GND @ " @) 14 Vee Ur?used input
1Y 2 13[CI16A tiedto Ve
:El Unused output
2 8 12 [:I:I &Y left floating
Y1 4 11 [ET5A
3ALCI] 5 10 [C1TI5Y
3Y :] 6 9 4A
Avoid 90°
corners for, GNDII] 7 8 [C1T4y
signal lines
8-3. SN74AC16 M RBIFH B
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9.1 FEWS R EFTIEA

ERWXHENREA , FSME ti.com LNRMHTBXHR, [REEL #TIM , DA BEAEE~RESERHE
B, BXERNFAEE  BEFETMAECETXHTEENETILIESR.

9.2 TFEIR
TIE2E™ AN HRIZRIBMINEESERR , JEENERARERE, LR IEINHFESHRITER., BF
NEMRZREHECHEE , REBFAEMNPIRRITH B,
HEENNBFHEZITRERERREM, XERNZHTEE TI ERARAE , HEFT—ERBR TIHUS ; ESH TI
B 55 F S o
9.3 Btr
TI E2E™ is a trademark of Texas Instruments.
FrEERE N ESBFrEEN M,
9.4 BENBEES
HEME (ESD) 2MMIXMNER BB, EMNNEE (TI) BUUESE SO EELEFEERER, METESERYLE
A NERRF , THARRERSBE.,
Aral\ ESD WIRFFNESHM/NMHARER  ATBABEHE, BENEREETHESS SIRSE  XERNEEAMHNS
BERH TS HBHSHRANARTHRE.

9.5 RifF&k
TI RIER AREBERIIBEHABEBRTRIE, BEFRBBAMNE L,
10 18T Rid%
=) LTS b= >
2024 £ 7 A * B EITHR

1 Hlm, BRAITITHES

TRRESENM, HEMTHES, XEFEREERMFITANSRHERE. HENEXE , AF5TEHA , B
T X ITEIT. BREBIBEBROIEF[RE  FEREMNHSHE,
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1.1 EFIRER
REEL DIMENSIONS TAPE DIMENSIONS

. ~>‘|<—K0 « P1-»]

R T

& & o|( B0 W

v
Reel X A
Diameter
Cavity —>| A0 |<—

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 4 W | Overall width of the carrier tape

i P1 | Pitch between successive cavity centers

T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O OO O O Sprocket Holes
| |
I I
Q1 : Q2 Q1 : Q2
A-=—q9-=1 t--7--1-
Q3 1 Q4 Q3 | Q4 User Direction of Feed
[ 3 4 |
T T
N
Pocket Quadrants
B :
E2E B A0 BO Ko P1 w Pin1
= *E HEm | SR SRC B (mm) E(En‘:\)” (mm) (mm) (mm) (mm) (mm) ;]
PSN74AC16PWRQ1 TSSOP PW 14 3000 330 12 6.90 5.60 1.60 8 12 Q1
16 XX PR Copyright © 2024 Texas Instruments Incorporated
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TAPE AND REEL BOX DIMENSIONS

B sxm 2 W spa | kE(mm) | WEmm) | &B (mm)
PSN74AC16PWRQ1 TSSOP PW 14 3000 356 356 35
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11.2 YL LR

MECHANICAL DATA

PWP (R—PDSO—G14)

PowerPAD ™ PLASTIC SMALL OUTLINE

#E
=
=
=t

A

o i .
T THerwaL PaD | e .
‘ ‘ 450 6,60 0,15 NOM .~ .
SIZE AND SHAPE —
- R v [
[E i }_fi \
O l Gauge Plane /’
H H H H H H H Seating Plane T -
1 7 N
5,10 R T~ -
4,90 08 0,75
0,50
N
1 \ /

Seating Plane ‘

N

0,15 -
L 1,20 MAX 005 j ~—

4073225-2/1 05/11

NOTES:

All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusions. Mold flash and protrusion shall not exceed 0.15 per side.

This package is designed to be soldered to a thermal pad on the board. Refer to Technical Brief, PowerPad

Thermally Enhanced Package, Texas Instruments Literature No. SLMAQOZ for information regarding

recommended board layout. This document is available at www.ti.com <http: //www.ti.com>.

See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
Falls within JEDEC M0-153

PowerPAD is a trademark of Texas Instruments.
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THERMAL PAD MECHANICAL DATA

PWP (R—PDSO—-G14) PowerPAD" SMALL PLASTIC OUTLINE
THERMAL INFORMATION

This PowerPAD™ package incorporates an exposed thermal pad that is designed to be attached to a printed
circuit board (PCB). The thermal pad must be soldered directly to the PCB. After soldering, the PCB can
be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively,
can be attached to a special heatsink structure designed into the PCB. This design optimizes the heat
transfer from the integrated circuit (IC).

For additional information on the PowerPAD package and how to take advantage of its heat dissipating
abilities, refer to Technical Brief, PowerPAD Thermally Enhanced Package, Texas Instruments Literature
No. SLMA0O2 and Application Brief, PowerPAD Made Easy, Texas Instruments Literature No. SLMAOO4.
Both documents are available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

AARARRS
]46— Ir__+__‘ji/_ Exposed Thermal Pad
T

EEEERE

Exposed Thermal Pad Dimensions

4206332—2/A0 01/16

NOTE: A. All linear dimensions are in millimeters

PowerPAD is a trademark of Texas Instruments

w3 TEXAS
INSTRUMENTS

www.ti.com
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LAND PATTERN DATA

PWP (R—PDSO—G14)

PowerPAD™ PLASTIC SMALL OUTLINE

Example Board Layout
Via pattern and copper pad size

Stencil Openings
Based on a stencil thickness

of .127mm (.005inch).

Reference table below for other

Increasing copper area will solder stencil thicknesses

enhance thermal performance

may vary depending on layout constraints
(See Note D)
— |~—12x0,65

[N

) %//2f
I

4x1,5

H

14x0,25 —

0]

14x1,55-

Solder Mask
Over Copper

Y

X (See Note E)
2,31

W

12x0,65 —= |=—

46 3,45
@% |
J

\

N

Il

Example Solder Mask
Defined Pad
(See Note C, D)

< Example
. Solder Mask Opening
(See Note F)

Center Power Pad Solder Stencil Opening

Stencil Thickness X Y
0.1mm 2.5 2.65
0.127mm 2.31 2.46
0.152mm 2.15 2.3
0.178mm 2.05 2.15

\.
\,

Pad Geometry

[—— /

0,07 ,
All Aroung,/

\\
~ —

~ /_/,

/
/

/

4207609-2/W 09/15

NOTES: All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Customers should place a note on the circuit board fabrication drawing not to dlter the center solder mask defined pad.
This package is designed to be soldered to a thermal pad on the board. Refer to Technical Brief, PowerPad

Thermally Enhanced Package, Texas Instruments Literature No. SLMA0O2, SLMAQO4, and also the Product Data Sheets

for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>. Publication IPC—7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Example stencil design based on a 50% volumetric
metal load solder paste. Refer to IPC=7525 for other stencil recommendations.

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
SN74AC16BQAR Active Production WQFN (BQA) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 AC16
SN74AC16BQAR.A Active Production WQFN (BQA) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 AC16
SN74AC16PWR Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 AC16
SN74AC16PWR.A Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 AC16

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |ead finish/Ball material: Parts 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.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

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 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 SN74AC16 :
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o Automotive : SN74AC16-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

Addendum-Page 2
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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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www.ti.com



PACKAGE OUTLINE

BOAOO14A WQFN - 0.8 mm max height
PLASTIC QUAD FLAT PACK-NO LEAD

Ifi 5 —

PIN 1 INDEX AREA /

N o
[{e =N

r (0.2) TYP

=
==

2
»
=

o !
Al oxgs
PIN 1 ID T 01®|c[A[B
(OPTIONAL) SYMM F.Lm(g-g Q}W@ITCLHJ

4224636/A 11/2018

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

PLASTIC QUAD FLAT PACK-NO LEAD

|
|
|
(
EXPOSED METAL / \ SOLDER MASK - SOLDER MASK

: .
(20.2) VIA ‘ Bﬁ T T
TYP — 14X (0.6)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X

0.07 MAX 0.07 MIN METAL UNDER
ALL AROUND ﬂ h ALL AROUND 17— SOLDER MASK
(
«—— METAL e
T EXPOSED METAL

OPENING OPENING

NON-SOLDER MASK
© SD(IDEFlNED S SOLDER MASK
(PREFERRED) DEFINED

4224636/A 11/2018

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

PLASTIC QUAD FLAT PACK-NO LEAD

i (2.3) T‘
| l=— (0.95) —~| |
i L 2X (0.5) ‘
| 1 | _h4 ‘
| L |
|
2
s :

| ‘ i J
e ==l es:
L . _—14X(0.25)
! 14X (0.6)
| 8
SYMM
€

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

88% PRINTED COVERAGE BY AREA
SCALE: 20X

4224636/A 11/2018

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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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE

\ 12X
e
-
I 2X
—
I
1 4X (0°-127)
—t a
= |
. :
. 0.30 T
- Mo 12 MAXL
43 [ [01@ [c|A[B] '

NOTE 4

\\.

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

GAGE PLANE

P

DETAIL A
TYPICAL

4220202/B 12/2023

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

INSTRUMENTS
www.ti.com




PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

[N
N
X
BelCinE
N
a1
N
J

1]

SYMM

=
1)

L

(5.8) !

LAND PATTERN EXAMPLE

SOLDER MASK
OPENINGWL

/

EXPOSED METAL SHOWN
SCALE: 10X

METAL UNDER
SOLDER MASK\

EXPOSED METALJP

#Lf 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

JL* 0.05 MIN
ALL AROUND
SOLDER MASK

DEFINED
SOLDER MASK DETAILS

(R0.05) TYP
e

SOLDER MASK
OPENING

I
|
J \ .\J!EXPOSED METAL

4220202/B 12/2023

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
PWO0O014A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

e

14X (1.5) SYMM
i j | T ¢ (R0.05) TYP
0 | | e
|
|
|
.
|
|
|
|
|

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

4220202/B 12/2023

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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