%%%Irﬁkl

13 TEXAS SN54AC86, SN74AC86
INSTRUMENTS ZHCSWTOE - AUGUST 1995 - REVISED APRIL 2025
SNx4AC86 DU 2% X4 N\ B
1 Rtk 2 Ji9

« 2V % BV Vo BT
© EAHLR RIS 6V
© SV, tog IAMEN 9ns

" AC86 #eff A2 MU BE XU A SF Bk ] . iz ae PR IR 4R

HATA RBELY =A ®@ BELY = AB + AB.
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DB ( SSOP , 14) 6.2mm x 7.8mm 6.2mm x 5.3mm
D (SOIC, 14) 8.65mm x 6mm 8.65mm x 3.9mm

SNYAACES N (PDIP, 14) 19.3mm x 9.4mm | 19.3mm x 6.35mm
NS (SO, 14) 10.2mm x 7.8mm | 10.3mm x 5.3mm
PW ( TSSOP , 14 ) 5mm x 6.4mm 5mm x 4.4mm
BQA (WQFN) 3mm x 2.5mm 3mm x 2.5mm
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3 5B MIIEe

O
1A[1U14]VCC 0<2 o0
1B [] 2 13[] 4B /TICTCICTTT
1v [] 3 12[] 4A 1Y]43 212019 . 4a
2A [] 4 1[] 4y NC [] 5 17 NC
2B [] 5 10{] 3B 2A[0 6 16[] 4Y
2v [} s 9f] 3A NC []7 15[] NC
GND [] 7 8] 3y 2B[] s 14] 3B
9 10 11 12 13
&l 3-1. SN54AC86 J Bk W $}3% ; SN74AC86 D. ':”;";”:”:
DB. N. NS B PW &3 ( THYLE ) NZZ2Po

NC - No internal connection

& 3-2. SN54AC86 FK %3 ( TRALE )

1A Vcc
— .
. .\1/: I\14/: o
/
1B 2/‘ N ~- {13 4B
e r
) T
o[ 3 P{a2 | 4
- AN
[ ___ Lo
2a | 4) | PAD b | ay
. |
s | s5) | ! {10 | 3B
- —_]
2y | 8) ,"\I /‘\I {9 | 3a
P78 T
GND  3Y

& 3-3. BQA #3& ( THALE )
X 3-1. 5| IzhRE

518
110 i
] =
1A 1 2 LU HWIE 1, A A
1B 2 3 LTTPN MWiE 1, WA B
1Y 3 4 ik HWIE 1, Y
2A 4 6 N JWIE 2, WA A
2B 5 8 LU MWiE 2, A B
2y 6 9 ik HiE 2, fa Y
GND 7 10 — i
3Y 8 12 LiThy WiE3, Y
3A 9 13 LIPN HWIE 3, A A
3B 10 14 EIPN MG 3, A B
a4y 11 16 i HiE 4, fa Y
4A 12 18 EIPN MWIE 4, FN A
4B 13 19 LTPN BG4, WA B
Vee 14 20 — EHIE
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4 FHE
4.1 xRN Be A
EARIBERSM TR TARRRE R A NAE (BRIESEHHE ) D

F/ME BRE| B
Vee PR HA, P 3 -0.5 7 \Y
v, @ B\ HRL IS ot 05 Vog + 0.5 v
Vo @ Y 4 L PR S R 05 Veg + 0.5 v
Ik LA K DAGERY (V;<0BV,>Vee) +20 mA
lok i H AR FRLAT (Vo <08 Vo>Vee) +20 mA
lo FRSE H LR (Vo=0Z V) +50 mA
Tstg U':{SC«EUE ('lll Iﬂ -65 150 °C

(1) R “Axt ORBUEE” T RS RIE T e 20t S8R SR AR X5 i E AR NI BUEE |, X IR S e T
PASAE “REVUEAT A" CLAMREATHARSEAE N REVE IE R IBAT o I A1 AL T A8 X6 S R HUE 254 AT RE 2 e 2 AR R Pl 5k
(2) AR SFAAN H ERRAUE (., BN S A e .

4.2 BPUBIT&M
T AR AR T 1 AR 2 2 9 B P43 (Bl 53 e ) ()

SN54AC86 SN74AC86
BAME  BOAE win mam| O
Vee HL FEL 2 6 2 6 Y
Vee =3V 21 2.1
ViH T HEL SN LR Vee = 4.5V 1.15 1.15 \
Vee =5.5V 1.85 1.85
Vee =3V 0.9 0.9
Vi {HG H S N\ HL R Vee =4.5V 1.35 1.35 \
Vee = 5.5V 1.65 1.65
Vi LIPANGENE 0 Vee 0 Vee \Y
Vo R 0 Vee 0 Vee \Y
Vee =3V -12 -12
lon i LS R Vee = 4.5V 24 24 mA
Vee =5.5V -24 -24
Vee =3V 12 12
loL % P H ERLR Ve =4.5V 24 24 mA
Vee =5.5V 24 24
AVAv NI e L BT P R 8 8 ns/V
Ta H AR KSR AR T -55 125 -40 85 °C
(1) SR RAE BN LIRFIAE Voo Bl GND URIREHF IEH BT . 15 0 M8 277 7 CMOS S A #9527 S T o
4.3 HAMERER
SNx4AC86
Fdgsr() (nglfN) D (SOIC) DB (SSOP) N (PDIP) NS (SOP) (TSPSM(I)P) BAfr
14 511
Roun ﬁgzﬁ%ﬁﬁ’ﬁ 913 119.9 9 80 76 145.7 °c/w
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SNx4AC86
= BQA PW
#Farr) (WQFN) D (SOIC) DB (SSOP) N (PDIP) NS (SOP) (TSSOP) BT
14 51
&4k re (i o
R sc(top) e hoE (T ) 99.4 — . _ _ _ cw
257 AR .
Rous P 61.0 — — — _ _ C/W
52T o
byt P 5% 14.5 — — — — — C/w
Y8 4 2 UL S L 60.8 — — — — — °CIW
R0 yc(pot) i hhFe (SR ) B 37.0 — — _ _ _ °C/W
(1) AXHIBREITIEZER | WS RS FEAIC B KA R T
4.4 B
£ A RE XA T MBS ATIR LG NN (BRAES A )
P R v Ta =25°C SN54AC86 SN74AC86 s
Z 1 cc \
BUME BB BooE| BUME Bk | BuME SRl
3V 2.9 2.9 2.9
lon = -50pA 4.5V 44 4.4 4.4
5.5V 54 54 54
lon =-12mA 3V 2.56 24 2.46
VoH \
4.5V 3.86 3.7 3.76
IOH =-24mA
5.5V 4.86 4.7 4.76
lon = -50mA(M 5.5V 3.85
lon = -75mA(M 5.5V 3.85
3V 0.002 0.1 0.1 0.1
loL = 50uA 4.5V 0.001 0.1 0.1 0.1
5.5V 0.001 0.1 0.1 0.1
loL = 12mA 3V 0.36 0.5 0.44
VoL \
4.5V 0.36 0.5 0.44
|0|_ =24mA
5.5V 0.36 0.5 0.44
loL = 50mA(™ 5.5V 1.65
loL = 75mAM 5.5V 1.65
I V| =VCC 8 GND 5.5V +0.1 +1 +1 pA
Vi=Vcc B
lcc GIND ,CC £l lo=0 5.5V 2 40 20 MA
Ci V| =Vce o, GND 5V 26 pF
(1) TR AN, B S AR 10ms.
4.5 JF = | Voo = 3.3V £ 0.3V
2SR XGEAE T EBCLARIR TS AT | Vee = 3.3V £ 0.3V (IRAEA A BN ) ( I AErRH S BREIY )
A (HIA) = () Ta=25°C SN54AC86 SN74AC86 s
%/ ) )
BME ARME BKE| BOME BONE BME BOKAE
tpLH ‘ 2 6.5 1.5 1 14 1.5 12.5
A B Y ns
tpHL 2 6 1.5 1 14 1.5 12.5
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4.6 74 , Vec =5V £ 0.5V
TEHERE 1O 1 SR R R 2E T 1 AR RE T AR | Voo = BV £ 0.5V (RAE S A ) (55 0 5L s B R B R Y )

o N . Ta=25°C SN54AC86 | SN74AC86 i
- BAME REME BKNE| BME BAME | &AME BRE
tpLi ‘ 15 45 85 110 1 9
A B Y ns
tpHL 15 45 85 110 1 95
4.7 THefetE
VCC =5V, TA =25°C
8 WA A HWAUE | B
Coa PR CL=50pF,  f=1MHz 25 pF
PRI 7
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5 ZHMER R
o 2x\Vce
From Output 500 © 51/‘ O Open
Under Test l MWV
CL =50 pF
(see Note A) I 500 Q
LOAD CIRCUIT
——ty——»
: : 2.7V
Input X 50% Vcc XSO% Vce
ov. . —_—_—_—— Vce
0, 0,
VOLTAGE WAVEFORMS Input 50%Vce K 50%Vce

| | oV
«—p |
tPLH | |h—ﬂf tPHL

ﬁ N In-Phase | ' ——— VoH
Timing Input 50% V - 50% V 50% V,
g'np | cc Output ! ) (i:c °rcc

oV

VoL
—) |
t tPHL H —»— tpLH
Su | < » th | |
————— v | | VoH
Data | cc Out-of-Phase
Input 50% Voo 50% Vcc Output 50% Vcc 50% Vcc
oV ——— VoL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

A, CL BRI H B,
FTA S B 18 B B DL R A R A 23R4t - PRR < IMHz , Zo =50Q , t, v 2.5ns , t;v 2.5ns.
C. —UE—/Mad , BRINE— NN,

w

Bl 5-1. SR A B AT L R T

PR $1
teLH/teHL T i%
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6 VE4H
6.1 ZhREJTHE A

FEITRAVFZRA , AT AHARZ R AT S E A R oR Ho R 2 R AT .
EXCLUSIVE OR

A A > > ) >

& 6-1. REEZE
XA S B 1R 06 TR IE B 1Y) 'AC86 114 3 5 AT & i L1 AT e R 75 52 18 4
LOGIC-IDENTITY ELEMENT EVEN-PARITY ELEMENT ODD-PARITY ELEMENT
= — 2k — 2k +1
The output is active (low) if The output is active (low) if The output is active (high)
all inputs stand at the same an even number of inputs if an odd number of inputs
logic level (i.e., A = B). (i.e., 0 or 2) are active. (i.e., only 1 of the 2) are
active.
6.2 B DI RERE R
x® 6-1. TR (1M 28
I7)
WA
WY
A B
L L L
L H H
H L H
H H L
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7 RIS

#HE

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

7.1 EIRMRE D

PR T DA 22 N4 17 25 v B /NI R A P B8 P PR 4015 M8 2 B BRE AT B JE o AN Voo S TR B — AN S Bt B
8, DI R T YOI 01 uF MRS, T ULIFIB S AN 55 1 rh A0 A DU AN 7] F e 7 AR
01 0F A uF I BGE% RS . 550Kl A 28 22 S5 70 R AT R 55T f Y5 FIO AL B, DR A RCR | iE
7-1 iR

7.2/
7.2.1 HREH

R ZMAMZEEZESIN , MANTRE . EFZHOLT , KRB Z B DR st 7 Dife ; i
o, AOUER =8N S TIPSR o R RA S AR, BN A AR E R & 35
ARIE SCHIFRMEIRZS o B I8 8 3311 1 i R A P g A\ a6 25U 12 281 e i N P BV 7 S T2 48 vy HL T L T B2 R AT
PR, BRI 0N T AR A e i A s A 2 P IOk T A PRI Zheig . T8, SN IEREE]
GND 5 Ve , DAXTIZHE D fig 54T = SCEE 5 {8 v

7.2.2 Hi bl
GND Vec
Recommend GND flood fill for
improved signal isolation, noise Bypass capacitor
reduction, and thermal dissipation I:.] placed close to the
0.1 uF device
1A 1 1 o 141 Ve Unused
B2 1311 4B  inputs tied to
%
1Y 13 12017 4A o
Unused
2ACT] 4 111 4Y output left
2B I 5 10T 3B 0819
2Y[Is6 9 [T 3A
Avoid 90° ]
comers for . GND I 7 8 11 3Y
signal lines
&l 7-1. SN74AC86 Iz~ 5
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8 BRI HF
8.1 X HF
8.1.1 jHREEE

ARG TP YT A R . S AR ROR SRS . SCREAAEIX BEUR L TR AT, DA A B S i R PR s
.
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B 7SR REA 5% BRI THEAHKE SCRAREX
SN54AC86 Rl A Al A gl ie gl RlitA
SN74ACE6 gl A Rl A gl i gt A Rl AL

8.2 B EHTIE A

FRWCCR SERER |, 75 FHIE ti.com ERIEIE/ SOOI Ie . mith @Ay SEATIEN , RIVATAE A G 5 B B O
. AREREAGER WAL DB SO P EE BT il R

8.3 SCRFHIR

TIE2E™ HhCscfFigia e TR EESE TR, W EHENE KA RE . S BIER @S M- H . #%
BUA g el th H QR DR, SRAS P 5 PR e vk 5 B

BRI N R A A DTS AR SRt XN R IEAIRR T BORBNE |, IF A Rt TI IR AL 5 1§21
TR 26K

8.4 Fikr

TI E2E™ is a trademark of Texas Instruments.

Fr A RibR AL B BT & = .

8.5 FHHL B
FRELCE (ESD) SR XANSE R M. SN AR (T1) R SOE IS 2 B TR 1 i AL R AT R A EE o A SRS IE A Y A 2

A FIeERT | T e S BR B .

m ESD H#IR/NE FEGUNIERERE R , REBAZRAMIE. F%E LR BT RETE A 52 211K | X2 R vIEw ain 2

OB R AT RE 2 T EUE 5 H R AT RS A AT

8.6 Rif®

TI RiE#E RAAERFN IR T ARG 17 REAENG 1 R S

9 BT i ie

T o DLRTRRAS B DU AT R85 24 T RSCAS B TR AN [

Changes from Revision D (July 2024) to Revision E (April 2025) Page

C BRIITT BQA 5 et et h e £ttt EeE et h Rttt R et b Rttt ne et e e nene e 3

I T BQA B ettt a s s e e e nenin 5

Changes from Revision C (October 2003) to Revision D (July 2024) Page

o WINT #BHEE R GBI R FIEEEEE R AL g N RISERE” By A RICR AT
N I T T A TS 1

© HH T ROJAME :D=86 % 119.9, PW =113 £ 145.7 , P EHIHLL °CIW AN oo 5
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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 ©)
@ ©)
5962-89550012A Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55to 125 5962-
89550012A
SNJ54AC
86FK
5962-8955001CA Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-8955001CA
SNJ54AC86J
5962-8955001DA Active Production CFP (W) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-8955001DA
SNJ54AC86W
SN74AC86BQAR Active Production WQFN (BQA) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 AC86
SN74AC86BQAR.A Active Production WQFN (BQA) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 AC86
SN74AC86D Obsolete  Production SOIC (D) | 14 - - Call TI Call Tl -40to 85 AC86
SN74AC86DBR Active Production SSOP (DB) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 AC86
SN74AC86DBR.A Active Production SSOP (DB) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 AC86
SN74AC86DR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU | NIPDAU  Level-1-260C-UNLIM -40 to 85 AC86
SN74AC86DR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 AC86
SN74AC86N Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 SN74AC86N
SN74AC86N.A Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -40to 85 SN74AC86N
SN74AC86NSR Active Production SOP (NS) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 AC86
SN74AC86NSR.A Active Production SOP (NS) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 AC86
SN74AC86PW Obsolete  Production TSSOP (PW) | 14 - - Call Tl Call Tl -40 to 85 AC86
SN74AC86PWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40to 85 AC86
SN74AC86PWR.A Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 AC86
SNJ54AC86FK Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-
89550012A
SNJ54AC
86FK
SNJ54AC86FK.A Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-
89550012A
SNJ54AC
86FK
SNJ54AC86J Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-8955001CA
SNJ54AC86J
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) @ (©) Ball material Peak reflow (6)
4 (©)]

SNJ54AC86J.A Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-8955001CA
SNJ54AC86J

SNJ54AC86W Active Production CFP (W) | 14 25| TUBE No SNPB N/A for Pkg Type -55to0 125 5962-8955001DA
SNJ54AC86W

SNJ54AC86W.A Active Production CFP (W) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-8955001DA
SNJ54AC86W

@ 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.

® Lead 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 TI'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 SN54AC86, SN74AC86 :
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o Catalog : SN74AC86
o Automotive : SN74AC86-Q1, SN74AC86-Q1

o Military : SN54AC86

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

o Military - QML certified for Military and Defense Applications
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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
LR ey R g T
o| |e e 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 OO 0O 0O 0 O0 Sprocket Holes
| |
T T
L@l e )
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)

SN74AC86BQAR WQFN BQA 14 3000 180.0 12.4 2.8 3.3 1.1 4.0 12.0 Q1
SN74AC86DBR SSOP DB 14 2000 330.0 16.4 835 | 6.6 2.4 12.0 | 16.0 Q1
SN74AC86DR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
SN74AC86NSR SOP NS 14 2000 330.0 16.4 8.1 10.4 25 12.0 | 16.0 Q1
SN74AC86PWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 23-Jul-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74AC86BQAR WQFN BQA 14 3000 210.0 185.0 35.0
SN74AC86DBR SSOP DB 14 2000 353.0 353.0 32.0
SN74AC86DR SoIC D 14 2500 353.0 353.0 32.0
SN74AC86NSR SOP NS 14 2000 353.0 353.0 32.0
SN74AC86PWR TSSOP PW 14 2000 353.0 353.0 32.0
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TUBE
T - Tube

height L - Tubelength

< n < n
« Lt < Lt

' 5
w-Tube| I U U _
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
5962-89550012A FK LCcC 20 55 506.98 12.06 2030 NA
5962-8955001DA W CFP 14 25 506.98 26.16 6220 NA

SN74AC86N N PDIP 14 25 506 13.97 11230 4.32
SN74AC86N N PDIP 14 25 506 13.97 11230 4.32
SN74AC86N.A N PDIP 14 25 506 13.97 11230 4.32
SN74AC86N.A N PDIP 14 25 506 13.97 11230 4.32
SNJ54AC86FK FK LCCC 20 55 506.98 12.06 2030 NA
SNJ54AC86FK.A FK LCcC 20 55 506.98 12.06 2030 NA
SNJ54AC86W W CFP 14 25 506.98 26.16 6220 NA
SNJ54AC86W.A W CFP 14 25 506.98 26.16 6220 NA
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DO014A

SMALL OUTLINE INTEGRATED CIRCUIT

e 27vp SEATING PLANE——"
PIN 1 ID 01[Cl~
(- ) 14 e =Y
1] e ‘
— == ]
§ |
| ] il
8.75 8 2X :
8.55
WL — [ )
|
| ] H
— ) ]
il |
7 e |
¥ 8 0.51 T |
14X o
4.0 0.31 L
8] 3.8 |4 [0.2500 [c|AB] —=1.75 MAX

e —

NOTE 4
e |
/i 1\
Ny . T
— 0.25
/\* SEE DETAIL A 0.13 e -
0.25

GAGE PLANE

o"-aa"&—1

_—

DETAIL A
TYPICAL

4220718/A 09/2016

NOTES:

1. All linear dimensions are in millimeters. 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 0.43 mm, per side.

. Reference JEDEC registration MS-012, variation AB.

(G20 w N
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EXAMPLE BOARD LAYOUT

DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

14X (1.55) SYMM
11
] [
14X (0.6) ] l::j l::j
e )
12X (1.27) ‘ ‘ MM
¢

-
—

e ey

LAND PATTERN EXAMPLE
SCALE:8X

SOLDER MASK
SOLDER MASK METAL UNDER
OPENING METAL SOLDER MASK‘\ i OPENING

(F N = \
‘ \
| |
— ==
JL 0.07 MAX JL* 0.07 MIN
ALL AROUND ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220718/A 09/2016

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
DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

i
~

SYMM

o

14X (1.55) ﬁ SYMM
i ¢
|
|
|
|
|
!
|
|
|
|
|
|
|

IR0

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X

4220718/A 09/2016

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

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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MECHANICAL DATA

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

ol 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

W (R—GDFP—F14) CERAMIC DUAL FLATPACK

Base and Seating Plane

0.260 (6,60)
0.045 (1,14) 0235 (5,97)
l’ 0.026 (0,66)

y 1 L 0.008 ozo)]:

| 0.080 (2,03 0.004 (0,10)
0.045 (1,14)
«—— 0.280 (7,11) MAX ——»]
0.019 (0,48)
1 14 0.015 (0,38)
4 N\
| | !
[ | |
0.050 (1,27)
[ | | |
0.390 (9,91) | | |
0.335 (8,51

| | | 0.005 (0,13) MIN

4 Places
[ | [ ] i

A
7 8
0.360 (9,14) 0.360 (9,14)
0.250 (6,35) 0.250 (6,35)

4040180-2/F 04/14

NOTES:  A. All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

This package can be hermetically sealed with a ceramic lid using glass frit.
Index point is provided on cap for terminal identification only.

Falls within MIL STD 1835 GDFP1-F14

moow
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DBO0014A

PACKAGE OUTLINE
SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

8.2

e %2 TYP

7.4

PIN 1 INDEX AREA

~

(Bl 20

NOTE 4

it

N
SEE DETAIL A

12X

:4

E===—-

8
L 14x 238

0.22

[ Jo.150 [c[A[B]

0.25

j 0.09
\f

GAGE PLANE

1

2 MAX

0.95
0.55

N

DETAIL A
TYPICAL

T*0.05 MIN

4220762/A 05/2024

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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DBO0014A

EXAMPLE BOARD LAYOUT
SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

T 14X (1.85)
Pt 1

14X (0.45) | [ ]

(I

12X (0.65)

-

-

(R0.05) TYP
.

T

C 1]
——3—¢"

SOLDER MASK METAL
OPENING /

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

METAL UNDER SOLDER MASK
SOLDER MASK | /OPENING
777777777777777 .

EXPOSED METALJP

0.05 MAX
ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

| |
|
} \ *————EXPOSED METAL

,,,,,,,,,,,,,,,,

0.05 MIN
ALL AROUND

SOLDER MASK

DEFINED
SOLDER MASK DETAILS

4220762/A 05/2024

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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DBO0014A

EXAMPLE STENCIL DESIGN

SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

14X (0.45) [ ! ]

AN

==
I ‘

14X (1.85) SYMM
i j 1 T §
|
|
|
|

(R0.05) TYP
1

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

4220762/A 05/2024

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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GENERIC PACKAGE VIEW
FK 20 LCCC - 2.03 mm max height

8.89 x 8.89, 1.27 mm pitch LEADLESS CERAMIC CHIP CARRIER

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

4229370VA\
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www.ti.com



GENERIC PACKAGE VIEW
J 14 CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4040083-5/G
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PACKAGE OUTLINE

JOO14A CDIP - 5.08 mm max height
CERAMIC DUAL IN LINE PACKAGE
PIN 11D Al 4X.005MIN
(OPTIONAL) [A] [0.13] ﬁ .81358;.(1)6502 TYP
1 } 1
12><ﬁ) {M } H J‘ ’ T
[2.54] 14X .014-.026
14X .045-.065 :
T {h } RS [0.36-0.66]
|9 [.010 [0.25][c[A[B]
754-.785
{ } [19.15-19.94]
7 { } 8
N Y
-245-.283 J —={ 2MAXTYP 13 MIN TYP
[6.22-7.19] [5.08] 23]
SEATING PLANE
T .308-.314
[7.83-7.97]
T GAGE PLANE
T 015 |GAGE PLANE

‘/ 0°-15°
TYP

[0.38]

»\\—r 14X .008-.014

[0.2-0.36]

4214771/A 05/2017

NOTES:

1. All controlling linear dimensions are in inches. Dimensions in brackets are in millimeters. Any dimension in brackets or parenthesis are for
reference only. Dimensioning and tolerancing per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This package is hermitically sealed with a ceramic lid using glass frit.

4. Index point is provided on cap for terminal identification only and on press ceramic glass frit seal only.

5. Falls within MIL-STD-1835 and GDIP1-T14.
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EXAMPLE BOARD LAYOUT
JOO14A CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

e (300 ) TYP
SEE DETAIL A A~ [7.62]
1! \ H @ V14
/

/SEE DETAIL B

\
/

N4 | N
S ‘ —
- @ - O
12X (.100 ) \ ‘
[2.54] | i
& | ©
e -
— — - + —
14X (B .039) ‘
"o | ©
|
© . ©
|
© ) O
SYMM
¢
LAND PATTERN EXAMPLE
NON-SOLDER MASK DEFINED
SCALE: 5X
002 MAX ﬂ (.063)
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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
- AW | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 (18.92) | (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
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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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.
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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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ﬁo
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EHNHEWNA , ) BRENEAFREHAREARTAEMIIERS, FERE. KERHAMBER,
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