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N (PDIP. 16) 19.31 mm x 9.4mm | 19.31 mm x 6.35 mm
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4.1 PHRAERE
H & COBERERPHN (FRloatk oz igy) (1)
F/IME BRfE|  HAL
Vee R CEER -0.5 7 v
v, @ NS 05 7| v
Vo @ 77 05 Vgc+05| Vv
Ik ANN0F T ER (V,<0) 20| mA
lok HHr7 7 & (Vo <0 E7213 Vg > Vee) 20| mA
lo HLfgE ) R (Vo = 0~Vcc) 25| mA
Ve F721% GND % iit 35t & i 75| mA
Tstg A IR T -65 150| °C

(1) THESRKTER NORSIIEZ LEDAN 2D M ST 6 . 7/ 3 ALK B G SR AT D REMEA DY E3, Zhbid, AR AER
DHERTHDTHY, ZIDHD SR THEREN S 1| m‘éé’bf%ﬁ%ﬁzé T ARG DERET D LA BRI 2D TIEHVER A,
S R EREDIRRED R IR &, 7 A RDERANMEI B2 5 2 2 WREMER DV ET,

(2) ANEHNOERERKZIATL T, AN EH I OEIEEHREZBADIENHVET,

4.2 ESD Ei&
& EAfL
ANEET /L (HBM), ANSI/ESDA/JEDEC JS-001 #EHL +2000
Vesp) HEKE I — - \Y
i &7 /S A 7 /L (CDM), JEDEC fl:#k JESD22-C101 #E4ill +1000
4.3 HERBEFRM
SN54AHC139 SN74AHC139 .
ME BAE| R mcE|

Vee EIREE 2 5.5 2 5.5 v
Vee=2V 1.5 1.5

Vin High L~V A J1EE Vee =3V 2.1 21 \Y
Ve = 5.5V 3.85 3.85
Vee=2V 0.5 0.5

Vi Low L~V A ) EH Vec=3V 0.9 0.9 \Y
Vee =5.5V 1.65 1.65

Vv A EIE 0 55 0 55 \Y

Vo B 0 Vee 0 Vee \Y
Vee=2V -50 -50

lon High L~L 7 & Ve = 3.3V+0.3V -4 4 mA
Ve =5 V0.5V -8 -8
Vee=2V 50 50

loL Low LU ))& Vee = 3.3V+0.3V 4 4 mA
Vec=5V10.5V 8 8

MAY  ASEBOLE LR T o0 oo 03V 199 Ll Y
Ve =5V0.5V 20 20

Ta H 22 5 COBMEIRE -55 125 -40 125 °C
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4.4 2 (BT B 188
SN74AHC139

o DB DGV PW RGY

=r 1 YT

FAGHAIA ) D(SOIC) | (ssop) | (tvsop) | N(PDIP) | NS(SO) | yo50p) | (vaFn) | L

16

Rea iﬁé’\w%ﬁ'&'“@%& 73 82 120 67 64 135.9 529 | CW
(1) ERBLORFOBGHMEELEDFEHNC OV TR, MEEARB LN IC S —VOBGEH L] 7 7V r— g LIR— RSB TESN,

4.5 BRI
[ AU OB IR B RPN (B TRl 0720 RY)

Ta = -40°C~85°C Ta = -40°C~125°C
IRGA—H T ANAE Vee Ta=25C SN74AHC139 ot HAL
SN74AHC139
ROME  RFEE  RKE| BME O RKE|  BAME BRKE
2V 1.9 2 1.9 1.9
loH = -50 pA 3V 29 3 29 2.9
Von 45V 4.4 45 4.4 4.4 \%
lon = -4 mA 3V 2.58 2.48 2.48
lon = -8 mA 45V 3.94 3.8 3.8
2V 0.1 0.1 0.1
loL = 50 A 3V 0.1 0.1 0.1
VoL 45V 0.1 0.1 01| Vv
lon = 4 mA 3V 0.36 0.44 0.5
lon = 8 MA 45V 0.36 0.44 0.5
I Vi =55V F/21% GND 0V~55V +0.1 +1 +1| A
lec \é'N=DYCC HeH lo=0 55V 4 40 40| pA
Ci V) = Vge F7213 GND 5V 2 10 10 pF
4.6 R4 v F %M. Vo =3.3V0.3V
1 AU COHESEBY IR FEFAMN Voo = 3.3 V0.3 V (FRIZFEIR D72 RD) (X 5-1 25 )
Ta = -40°C~125°C
- #= e A Ta=25C Tas e flzad o
o (A7) (H73) BE SN74AHC139 SN74AHC139 e
BEE RKNE| BAME RAE | BAME  RKE
teLm 7.2 1M 1 13 1 13
o A FE7-IEB Y C_ = 15pF 750 70 ] 3 ] 3 ns
teLH _ 6.4 921 1 11 1 11
toHL € Y CumToer 6.4 9201 1 11 1 I
teLH 9.7 14.5 1 16.5 1 16.5
A F7213 B Y C, = 50pF ns
toHL 9.7 14.5 1 16.5 1 16.5
toLH 8.9 12.7 1 14.5 1 14.5
G Y C_ = 50pF ns
terL 8.9 12.7 1 14.5 1 14.5
(1) MIL-PRF-38535 [ZHEHLL 7= BLEL ClE, 2D/ 8T A—Z 2T, HIFFEDO T AMNIAT>COER A,
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47 R4y F VR, Vec=5V05V
H A COHERBYEIRFERFIN . Voo = 5V0.5V (R TRl 0722V /D) (13 5-1 25 8)

Ta = -40°C~125°C
Ta = 25 Ta = -40°C~85°C —
o R e AT A= :
PRGA—H — B
(AA) (HA) & SN74AHC139 SN74AHC139
EE RO | BoME  RciE | RuME ROk

teL 51 7.2 1 8.5 1 85

AF/-1EB Y C, = 15pF ns
tpHL 51 7.2 1 8.5 1 85
teLn _ 440 8.3 1 75 1 75

G Y C_ = 15pF ns

tpuL 440 630 1 75 1 75
teLn 6.5 9.5 1 10.5 1 10.5

A F7-11 B Y C_ = 50pF ns
temL 6.5 9.5 1 10.5 1 10.5
teLn _ 5.9 8.3 1 9.5 1 95

G Y C, = 50pF ns
tpuL 5.9 8.3 1 9.5 1 95
4.8 EhfEHFE
VCC = 5V\ TA = 25°C
IRIA—H T AR REE BANL

Cpd EEWALS SUX S5 A fof f=1MHz 13 pF

6 BN 57 1 — RN 2 (DI RB R GPE) 285
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5 /835 »—4& AEFR

From Output Test

From Output
Under Test l

Under Test Point
CL
(see Note A) I

CL
(see Note A) I

LOAD CIRCUIT FOR
TOTEM-POLE OUTPUTS

| tw |

! \ Vee
Input 50% Vcc XSO% Vece

ov

VOLTAGE WAVEFORMS
PULSE DURATION

Input 50% Vcc 50% Vcc
\ ! ov

\ ‘ |
tpLH —ﬁ—N‘ [ teu
\ ‘ ——— VoH
In-Phase \ 50% Vce 50% V¢
Output [ VoL

\ \
toHL —— —»— tpy
\ \

Out-of-Phase ‘ Vo
Output Sk 50% Vcc f 50% Vce

——— VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES
INVERTING AND NONINVERTING OUTPUTS

A CLITiIm—T7 LIGROEENGENET,

0 Vee
RL=1kQ 31/‘ O Open TEST >
GND tpLH/tPHL Open
tpLzitpzL Vee
tpuz/trzn GND
Open Drain Vece

LOAD CIRCUIT FOR
3-STATE AND OPEN-DRAIN OUTPUTS

————— Vee
Timing Input 50% Vcc
\ oV

bt
tsu —1—> |
| = Vee
Data Input 50% V¢ 50% Vcc

ov

VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES
Vee

Output

Control XSO% Vee XSO% Vece oV

\
tPZL—H‘ l— —» =tpz

Output \ ‘ \ ~
Waveform 1 50% Ve | \ =Vee
S1atVce | e ree VoL +0.3V
(see Note B) | T VoL
tpzn P = D }‘_ tprz
Output |
Waveform 2 50% V \7 ___0 ;\; VoH
S1at GND o Vee OH =™
(see Note B) =0V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES
LOW- AND HIGH-LEVEL ENABLING

B. ¥ 1%, A Low (27028522 S IZOWTOH DT, 72720 HHIEICE > TF A AT =T A ST D5 1EREE

D

eI 2 1%, A3 High 12722 KON S 2R S I TIC W TOB DO TH, 72720 AHIENC Lo TT A AT =7 LSBT kRE

ESE

C. TRTOANINVAL, LLTFORMEEZ ROV =R — X 2L TR EN E 3, PRRS 1MHz, Zo =50Q. t, £ 3 ns, ;S 3 ns,

o

HE— B 1 ST ORESH, WET DAL 1 REBLET,

E. T _TORTA—ZLEWIHH, TR TOF A A A TELDI THHI EE A,
B 5-1. REERE L VEERK
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6 FF4HsiEA

6.1 &

SN74AHC139 |Z. AEY 7RL A Fa—RFERZF —&% V—F40 0 TV r—ailigiinmisary 7 —hk
CMOS Fa—4T%, KF A RT 2 5D 2:4 Fa—FENEL TWET,

SN74AHC139 DA&F v R /VITIL 2 DDOT RLAZEIRAT) (A1 LY A0) 2> TWET, ZOEKITETE D 1:4
Ta—F LU THRELET,

HA — R E L BB E R T D720, Fr LT 1 DOARE—T A T) (G) Moo TWET, HDLTF ¥+
INDANTJANT—TINT T 4728 % & E DT v 1/L O H I IE5EEIFIIC High IREEIZ2D ET,

ZEBEERE LT, NSEBIRAN 2> THROHAZEBIRL , IKICAM—T AN 2T —=F AFELTHEIZE TR
SNET,
SN74AHC139 D 77133 # 1+ High THY ., BRENDHE Low (70 E T,
6.2 WEETO Y
| DECODER || OUTPUT |

I| ENABLE |

IFDl

xYO0

xY1

xY2

xY3

QQQQ
VYVY

M 6-1. &Y' — FORER (ERE)

6.3 #EERRBA
6.3.1 ‘F&LE 1175 CMOS 3 X7— FHEH

DT AARAZIE, Fb &7z CMOS 3 27— MU AAES VTV ET, High, Low, miA B —Z 203 Zhbd
HIADEDGS 3 SOIRIE T, ALV HFEIL. ZOT ASAZAPEBOEIIT D3 0 78y —A%ATA 52 2:%
RUET, ZOT AADOERERE NI | BAMIZEmEH Ty N BRSNS BB HHT0  VorF o 7 aBi<TabIc il
MEAM DR BB T LLENRDVES, SHIT, ZOTNAAZADHNT, T A ARG T HILRMER TE5 0 B

(CREREREHRE TEET, B J:é?ﬁf%%%t?é?‘:&)\ THAADH N B RIRTHILNEE T, [
xfﬂijUE%rC S TCNDESA I LOBBIHIBRZ & ITNESF L CLTIEE N,

EAE = R FBITBAT LI L& B DY —RE I DEBLLBITWER A, 72770, TEBRAEE | R IE
FBINTWB/NER)—JBIRITIBINTT, BALE—F U RRETIL, BIIEBEILT 31 R J:o'cﬂ%lhﬁﬂé:nﬁ%%ﬁ
FRNRELE T, /—RITMMDORTA RSB SN TR WEA, Zhidye—T 407 J—REMEEN, EEIFXRHT
I, AT AT o T E T T NV ARG IE B T 528 T, mA e —F U RRRED H qu'i’ﬂW) BTG T
TET, PO IR, FAERECHE BN OFIREEEOERNIKF L ET, @ OO B 253729
10kQ OHLEMEHCcEET,

REEH D 3 A7 —h CMOS Hi i3, REERED ERICTDHMENDHVET,
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6.3.2 ZZECMOS A

DT NAAZIL, FEHE CMOS AN SN QO E T, 2% CMOS ANIE@EA L E—F A THY, il IL EXH
FFIE _ﬁémfu\é)xjj@iaﬁﬁum&#ttf%TMtéhi% T — AN r—ZOEPUE, T e KER | ITRE
NTNWDRRATETLEE, TERIIRME RSN TWDAERRA N —I7ERNOA—LDOIER] (R=V + 1) 2 AL CE
HEnET,

IR CMOS AJJ Tk, MHESREIESAT ) RO ATEB R £/213L —F TERSNDIDT, Ay 7 KEM TA
INE T RITEBRSELMERHVET, ZOMEERETT-S720 & B E ) BRI/ | FEIRO RN £72% wTHEME
WHVET, FEMICHOWTIE, MR EZIE7 e —T 1227 CMOS A D |4 S L TIZE0 Y,

FEFIL, FERE CMOS A 1270 —T7 407 OFFICLRNTLIZE W, REEHDO AT, Voo F721% GND [ZH& UGS
WAV ERDHVET, VAT LBANEFET 7T AT ITWENL COBFRTIHARWIGE . VAT AN AN ET 7T 47 126K
FL TN EXTH RN AN BIEEZ 525120 AT o7 37 VAo RGia Bl cEEd, PTEITEko %
RICIRFEDET N, 10kQ OEPLAHELEL F9, W@FIZINTT X TOEH AL ET,

6.4 T/INA ADEET— K

BEER (BEF v R)
AF71 H7 2
G =R YO0 Y1 Y2 Y3
A1 A0
H X X H H H H
L L L L H H H
L L H H L H H
L H L H H L H
L H H H H H L
1. L= LOW H High, X = R 57
2. L= (ZBEED, H = High (ZBKE)
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T77V5—23  ERE

-
UTOT7Vr—va Al 587 a0 HIL, TI O EERO — 5 T3, THIZHLDEH D IE
MEPERTE M A RAEL F8 A, fll 2 O B AV 3580 O G PEIZ SV T, BEROFTETHIEIL TV
T2 EITR0ET, o, BEKITE & ORGHFEEAMEEL T AN 58T, VAT AOMREL TR T D4
ERDHVET,

7477V =2 3 88

SN74AHC139 73 A A%, T —& NATIETHEE DT SAAEHIE T D7D HSNET, 72—, 2
WG AL SN AN S TRTFARAZDOH I DIED 1 S>DOBET 7T 4TI LET, FDI= AT avta—T
DROLNTZED GPIO B i~ THE DT WA REFHAEZTILERHLV YR AT —h A 77V r—vavic
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7.2.2 HHGRFIE
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7.4.2 L1790 FBI

GND Ve
Recommend GND flood fill for
improved signal isolation, noise Bypass capacitor
reduction, and thermal dissipation E.] placed close to the
. 0.1 uF device
Unused input :
tied to GND Unused
TG 1 16/ =T Ve nputs tied to
(] __ V.
1A0CT] 2 1513126 e
1TA1CT 3 1411 2A0
1yo—T— 4 13/ 2A1
Y11 5 12[C1T12Y0
. itYac—] 6 1133 2Y1
Avoid 90°
corners for 1Y3C1 ] 7 101 2Y2
signal lines | GND I 8 9[ETI2Y3  Unused
output left
floating
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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)
SN74AHC139D OBSOLETE SOIC D 16 TBD Call Tl Call T -40to 125 AHC139
SN74AHC139DBR ACTIVE SSOP DB 16 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 HA139
SN74AHC139DGVR ACTIVE TVSOP DGV 16 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 HA139
SN74AHC139DR ACTIVE SoIC D 16 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 AHC139
SN74AHC139N ACTIVE PDIP N 16 25 RoOHS & Green NIPDAU N/ A for Pkg Type -40to 125 SN74AHC139N
SN74AHC139NSR ACTIVE SO NS 16 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 AHC139
SN74AHC139PW OBSOLETE  TSSOP PW 16 TBD Call Tl Call TI -40to 125 HA139
SN74AHC139PWR ACTIVE TSSOP PW 16 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 HA139
SN74AHC139RGYR ACTIVE VQFN RGY 16 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 HA139

@ 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: TI 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.
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® | 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 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 SN74AHC139 :

o Automotive : SN74AHC139-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 [« P1L—>
L Regic oy Rogic e o T
el o 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 0O O 0O 0O 0O 0 O0 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)
SN74AHC139DBR SSOP DB 16 2000 330.0 16.4 835 | 6.6 2.4 12.0 | 16.0 Q1
SN74AHC139DGVR TVSOP | DGV 16 2000 330.0 12.4 6.8 4.0 1.6 8.0 12.0 Q1
SN74AHC139DR SOIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
SN74AHC139NSR SO NS 16 2000 330.0 16.4 8.2 105 | 25 12.0 | 16.0 Q1
SN74AHC139PWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
SN74AHC139PWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
SN74AHC139RGYR VQFN RGY 16 3000 330.0 12.4 3.8 43 15 8.0 12.0 Q1
SN74AHC139RGYR VQFN RGY 16 3000 330.0 12.4 3.8 4.3 15 8.0 12.0 Q1

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 29-Oct-2024
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74AHC139DBR SSOP DB 16 2000 356.0 356.0 35.0
SN74AHC139DGVR TVSOP DGV 16 2000 356.0 356.0 35.0
SN74AHC139DR SolIC D 16 2500 353.0 353.0 32.0
SN74AHC139NSR SO NS 16 2000 356.0 356.0 35.0
SN74AHC139PWR TSSOP PW 16 2000 356.0 356.0 35.0
SN74AHC139PWR TSSOP PW 16 2000 353.0 353.0 32.0
SN74AHC139RGYR VQFN RGY 16 3000 356.0 356.0 35.0
SN74AHC139RGYR VQFN RGY 16 3000 360.0 360.0 36.0

Pack Materials-Page 2



/2 TEXAS PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 29-Oct-2024
TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
SN74AHC139N N PDIP 16 25 506 13.97 11230 4.32
SN74AHC139N N PDIP 16 25 506 13.97 11230 4.32

Pack Materials-Page 3



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.

INSTRUMENTS
www.ti.com




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.

INSTRUMENTS
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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.

INSTRUMENTS
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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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’ PACKAGE OUTLINE
DBO0O16A SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

8.2

~—————82qyp
PIN 1 INDEX AREA
~ 14X
16
===
=-
1
— 2X
455
1 -
1
o
=
9 {
o 16X ogg
56
50 (4 [01@[c]A[8]
NOTE 4
/ \} 0.25
: . 0.09
\ e B
SEE DETAIL A
2 MAX
GAGE PLANE
T e

|
0.95 L ‘L 0.05 MIN

0.55

DETAIL A
TYPICAL

4220763/A 05/2022

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-150.
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EXAMPLE BOARD LAYOUT
DBO0O16A SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

16X (1.85) STLMM
| j ‘ T (R0.05) TYP
e - | e

| C )

» ——

9

i
| ]

! @) J

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING\\ / SOLDER MASK |\ /OPENING

| }
|
EXPOSED METALJP } \ *———EXPOSED METAL
0.05 MAX *j 0.05 MIN

ALL AROUND ALL AROUND

NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) SOLDER MASK DETAILS

4220763/A 05/2022

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.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
DBO0O16A SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

T 16X (1.85) T S\((LMM
|1 | ‘ (R0.05) TYP
16X (045) [ | ] 16
|
| 1]
i C | ]

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

4220763/A 05/2022

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.

INSTRUMENTS
www.ti.com




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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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114 O
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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MECHANICAL DATA

RGY (R—PVQFN—N16)

PLASTIC QUAD FLATPACK NO—-LEAD

415
¢ )
3,85 E
15 | 10
|
16 ‘ 9
|
| \j{ I 3,65
3,35
1 8
Pin 1 Index Area /

Top and Bottom

0,20 Nominal

Lead Frame

T Seating Plane

0,00
Seating Height

r 16X 0,00
f 0,30
- | X
JUUUUU_]
[ f
1
& I THERMAL PAD e
[
SIZE AND| SHAPE
[@ T SHOWN ON SJEPRATE SHEET T
° v
A 4 =
oo I N
|
NANNNN [Wm
15 10 >
o 0,10 W|c[AlB]
0,05 |C
Bottom View 4203539-3/1 06,/2011
NOTES A. Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.
B. This drawing is subject to change without notice.
C. QFN (Quad Flatpack No—Lead) package configuration.
D. The package thermal pad must be soldered to the board for thermal and mechanical performance.
E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
ﬁ Pin 1 identifiers are located on both top and bottom of the package and within the zone indicated.
The Pin 1 identifiers are either a molded, marked, or metal feature.
G. Package complies to JEDEC MO-241 variation BA.
i
%3 Texas
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THERMAL PAD MECHANICAL DATA

RGY (R—PVQFN—N16) PLASTIC QUAD FLATPACK NO—-LEAD

THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (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 information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271. This document is available at www.ti.com.

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

/—Exposed Thermal Pad

.
U
“l/CS

T 1D

2,05+0,10 +
! 16D

&

(INANANANAN()

15 10

€4—2,55+0,10-¥]

Bottom View

Exposed Thermal Pad Dimensions

4206353-3/P 03/14

NOTE: All linear dimensions are in millimeters
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LAND PATTERN DATA

PLASTIC QUAD FLATPACK NO—-LEAD

RGY (R—PVQFN—N16)
Example Stencil Design
0.125mm Stencil Thickness
Example Board Layout (Note E)
480 | 475
)
Note D
o[ 1 — =[] —
430 2,60 ? 2,55m— 25 2,65t ’l
T - - - | i -
1,;0 205 1.60 'I'1 .57>_ ~—10,30 x 2 PL
Ol 1, -— S — | —]
- # ‘\ e 0.85 X 16 PL - ~=— 0,80 x 16 PL
00000~ JOpod
i N A
T ] _—_| |___ 0,28 X 16 b& ———I 0,23 x 16 PL.
i' —=] 10x0,50 ™ 10%0,50 —=—|
! AN
| AN 677% solder coverage by printed
i “\ area on center thermal pad
| h
! Non Solder Mask \\\ Example Via Layout Design
.', Defined Pad N may vary depending on constraints
| J— - Example N (Note D, F)
i /// “~._ Solder Mask Opening N 1,00
)" (Note F) N
/0,08 O O—F
/ RO,14 — 0
i
i * Example 6X¢O,3
\ T Pad Geometry
\‘ O 07 (Note C)
\ )
\ Al Around
\\
N
~_.
) 4208122-3/P 03/14

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

Publication IPC-7351 is recommended for alternate designs.
This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, Quad Flat—Pack

QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271, 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>.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
Refer to IPC 7525 for stencil design considerations.

E.
contact their board assembly site for stencil design recommendations.
Customers should contact their board fabrication site for minimum solder mask web tolerances between signal pads.
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