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Vo i Y L S L 2) 0.5 Vgg+0.5V \Y;
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Vee FHL Y5 LR 1.5 6 \Y
Vee = 1.5V 1.2 Vv
Vee = 1.8V 1.26 Vv

S Vee = 2.5V 1.75 V;

Vin iR LS4\ LR Voo = 3V o1 v
Ve = 4.5V 3.15 v
Vee =55V 3.85 Vv
Vee = 1.5V 0.3 Vv
Vee = 1.8V 0.54 v
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Ve = 4.5V 1.35 Y
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75 SRAEIASK A 109 fiEL PR P 045 (Rl 53 4 T )

ks U] M BAME BAE By
Vee = 1.8V 1 mA
Ve = 2.5V 2 mA
lon
Voo = 3V 12 mA
. Vee = 4.5V % 5.5V 24 mA
Vee = 1.8V 1 mA
Ve = 2.5V 2 mA
loL
Vee = 3V 12 mA
Vee = 4.5V % 5.5V 24 mA
Vee = 1.5V % 3V 50 ns/V
At/AV BN 1T BT R S
Voo = 3.6V % 5.5V 20 ns/V
Ta SR G AT I A i i -40 125 °C
5.4 MEEE R
- RMeReras ()
I Reua R ycitop) Reup Yt Y R yc(bot) L
PW (TSSOP) 16 141.8 74 87.1 22.3 86.6 - °C/W
BQB (WQFN) 16 98.8 94.3 67.6 15.4 67.6 46.2 °C/W
(1) AXRHHAERNEZEE , BSRSHAC RN F
5.5 AR
TE E AR AR T I TAEIRE G AR ( BRAESS A Ui )
B TR Vee H0°C £ 125°C B
B/ME HAE BAE
lon = -50pA 1.5V % 5.5V Vec-0.1  Veg-0.01
lon = -1MA 1.8V 1.44
loy = -2MA 2.5V 2
Vou lon = -4mA 3V 24 vV
lon =-12mA 3V 24
lon = -24mA 4.5V 37
lon = -24mA 5.5V 4.7
lon = -75mA(M) 5.5V 3.85
loL = 50pA 1.5V % 5.5V 0.01 0.1
loL = 1TmA 1.8V 0.36
loL = 2mA 2.5V 05
Vo, loL = 4mA 3V 05|
loL = 12mA 3V 05
loL = 24mA 4.5V 05
loL = 24mA 5.5V 05
loL = 75mA() 5.5V 1.65
Iy V,=5.5V 5 GND oV £ 5.5V +1 MA
loz Vo = Ve 5k GND 5.5V 5] A
lec Vi=Vec B GND , Ig=0 5.5V 20| A

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: SN74AC138-Q1

HERXFIRIF 5

English Data Sheet: SCASE10


http://www.ti.com/lit/SPRA953
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/sn74ac138-q1?qgpn=sn74ac138-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSWN7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSWN7&partnum=SN74AC138-Q1
https://www.ti.com.cn/product/cn/sn74ac138-q1?qgpn=sn74ac138-q1
https://www.ti.com/lit/pdf/SCASE10

SN74AC138-Q1

ZHCSWN7 - JUNE 2024

I

TeExAS
INSTRUMENTS

www.ti.com.cn

5.5 HS45H:

75 B ARIE SR I TARE VG AR (BRAET A )

(%)

BH R A Vee 40°C 2 125°C B
B/ME WA BAE
o V| = Vgc 8 GND 5V 2.3 pF
Cpd C_=50pF , F = 1MHz 5V 30 pF
(1) — AR — M, BS R 8E (B A R S 2ms.
5.6 FF R4k
Cy = 50pF ; 7E [ SR8 KSR AF T I TARIR VG R ; Ta = 25°C AR ML BUE ( BRAES A UL )
2% INE N = (#iH) Vee 40°C = 125%C A
B/ME HAE BXE
tpHL Ags Al Ay F£—Y 15V 24.8 40| ns
teLH Ags A Ay F—Y 15V 226 36.5| ns
tpHL G, F£—Y 15V 25.3 40.5| ns
tpLH G, F£—Y 15V 226 359| ns
tPHL Gy Gy F—Y 15V 24.3 386 ns
tpLH Go. G £—Y 15V 22.1 35.2 ns
tPHL Ao A Ay F—Y 1.8V 18.1 285 ns
tpLH Aogr A Ay f£—Y 1.8V 16.2 255 ns
tpHL G, =Y 18V 18.4 289| ns
tpLH G, f£—Y 1.8V 16.2 252| ns
tpHL Go. G4 F—Y 1.8V 17.9 27.8 ns
tpLH Go. G f£—Y 1.8V 15.8 24.8 ns
tpHL Ags Ars Ay f—Y 25V 1.4 17.4| ns
tpLH Ags Al Ay £—Y 25V 10.7 16.3| ns
tpHL G, F£—Y 25V 1.7 17.7| ns
tpLH G, F£—Y 25V 10.7 16.1| ns
tPHL Gy G4 £—Y 25V 1.3 171 ns
tpLH Go. G4 f£—Y 25V 10.4 15.8 ns
tPHL Agr A Ay £—Y 3.3V 9.5 143| ns
tpLH Ao A Ay =Y 3.3V 8.8 13.2| ns
tpHL G, F£—Y 3.3V 9.7 145 ns
tpLH G, F—Y 3.3V 8.9 132| ns
tpL Go. G4 £—Y 3.3V 9.5 14.1 ns
tpLH Gy G4 F—Y 3.3V 8.6 13| ns
tpHL Ags Al Ay F£—Y 5V 7 10.2| ns
tpLH Ao A Ay Y 5V 6.5 96| ns
tpHL G, F—Y 5V 7.1 10.3| ns
tpLH G, F—Y 5V 6.6 9.4 ns
tpL Go. G4 f£—Y 5V 7 10 ns
tpLH Gog. G4 Y 5V 6.4 9.4 ns
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5.7 fuAlRe%

Ta=25°C ( KRS 4MAEN] )
150 1000
— 18V — 33V

135 — 25V 900 — 5V

120 800 A

105 / 700 //\

— 90 . 600
El / 3 500
Q Q
= 60 / \ = 400 / \

45 300

30 \ 200 ////\

15 100

. / o pd N

0 025 05 075 1 125 15 175 2 225 25 0 05 1 15 2 25 3 35 4 45 5
Vin (V) Vin (V)

& 5-1. S\ LRV Y R RIR IR | 1.8V A 2.5V FLIR Bl 5-2. Fi\ AL R VE R Y I AR FBUAL L 3.3V A 5.0V FIJR

100 5.1

90 48
80 /1 45
P 42
70
L— / 3.9
60
T 7 < 36
= 50 ~ o 3 33
< 40 LA - 3
30 _/J ] A 2.7
e — 24| — 18V
20 — — 25°C oq|— 25V
10— — 125°C N 53y
. — -40°C 18| 5V
05 1 15 2 25 3 35 4 45 5 55 R
Vee (V) ) low (mA)
B 5-3. FIRF P R I 5-4. RERUTRES T4t o 5 R 25
0.08 5.04

0.072 4.96 /

0.064 4.88

0.056 4.8 —

0.048 el 472

= .004 1 — s
z o = = T 464
= 0.032 - — = s L
0.024 1 —1 4.48
0.016 - — 18y 4.4
: — 25V - —_ 25°C
/// — 33V — 125°C
0.008 é — 5V 4.32 — -40°C
0 4.24
0.5 1.5 2.5 3.5 4.5 5.5 6.5 7.5 50 -45 40 -35 -30 25 -20 -15 -10 -5 0
loL (MA) lon (MA)
Kl 5-5. K HEPRAB T RAHBES HRRIRR Kl 5-6. MEPRETHHBESHRERRR (5V BIE )
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5.7 MLAVREE (48)
Ta = 25°C ( BrdE A 4hEm )

0.4 3.3
0.36 3.28 %
L
0.32 3.26
0.28 3.24 =
024 _ 322 —
< o2 < 32
= 0. I 3.
= 046 — = 318
_—
0.12 = 3.16
0.08 — 25°C 3.14 — 25°C
0.04 %/ — 125°C 312 — 125°C
— -40°C : — -0°C
N 3.1
0 5 10 15 20 25 30 35 40 45 50 12 11 -10 9 -8 -7 6 -5 -4 -3 -2 1
loL (MA) lon (MA)
B 5-7. {RHPRA Tt iR S BRRIMR A (5V B ) B 5-8. BEPRAS THH B E S BRERRA ( 3.3V BF )
0.11 25
0.1 2.496
0.09 2.492 //
0.08 2.488
_oor o 2484
% 0.06 T I 248 ]
= 005 1 = 76 —
2'22 2.472 |
0.02 7 — eC 2.468 — 25C
= — 125°C 2.464 — 125°C
0.01 — _40°C —— -40°C
0 2.46
T 2 3 4 5 6 7 8 9 10 11 12 2 18 16 -14 12 -1 08 -06 -04 -02
loL (MA) lon (MA)
B 5-9. & B PRA i iR S R 3L R (( 3.3V HIE ) B 5-10. - PRA TS HEESBERERKIR ( 2.5V B )
0.0225 1.8
L
0.02 1.797
1.794
0.0175
A1
0.015 - 7 1791 —
= 0012 A1 A 1 < 1788 =
2 00125 A A < 1785
= o001 A = = 1.782
0.0075 - -
. 1.779
//ﬁ/
0.005 1.776 — o050
s — 25°C 25°C
0.0025 = — 125°C 1.773 — 125°C
% — 40°C — -40°C
o 1.77
01 03 05 07 09 11 13 15 17 19 -+ 09 -08 -07 -06 -05 -04 -03 -02 -01
loL (MA) lon (MA)
B 5-11. % B PRAS Tl BUE 5 BgR IR 6 & ( 2.5V HLdE ) &l 5-12. B RCPRAS T A H RS IR SR 1.8V IR )
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5.7 JAURHE (4E)
Ta=25°C ( BRAESINEDT )

0.016
0.015
0.014
0.013
0.012
0.011
0.01
0.009
0.008
0.007 ~
0.006
0.005 ~
0.004
0.003 ] — 25°C
0.002 — 125°C
0.001 — -40°C
o L
01 02 03 04 05 06 07 08 09 1
loL (MA)

A 5-13. R PRE T BESRARKRER (1.8V HF)

VoL (V)
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6 SHME( B

X R RP BRG], BEIE 2 BABAL O R BT R ER 0. B BN B B A DL R 1)k AR ge 3t
PRR < 1MHz , Zo = 50Q , t; < 2.5ns.

o tH R B, ARG BN

Input 50% 50%

From Output
Under Test

CL(1)

(1) CL AFEHRS Rk e Lt 2. w 1
& 6-1. HEdrdi i B A E BB I I Vor

| ]
Output 50% 50%
—— — Vo

(1) tpLy Al tppy ZEIEEKE S tod AHIE
&l 6-2. B EIIEAEREEIR

90% g% Ve
Input | |
10% | | 10% oV
e 0 e e
90% 90% Vou
Output | |
10% 10%
I I VoL

g Bt A0 T D
(1) te Fl e Z I AVECRIE S t AR
B 6-3. B EITE , S N4 B 4t R)
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7 VE4NUL
7.1 MR

SN74AC138-Q1 J&—ik 3 L 8 LMD/ ZBRIE 570 & . = MRATI (Ao A Al Ay ) IEHEIRANG A 2
et AR AR AT T AR A O T R g R NN = A R AN 2% T AN\ S 2 ok
FEH A 2% PN T O B8 a0 AR — A i LT R e N R AE BT RN I/ K A A 1D R B S AT A 1
Ko LA AT SCHL 24 LLfgidas |, JF H 32 Lhhdas A E Mg . iEilfA (G2, G118 Go)
B RPN VA IR & PN

7.2 THEE T HER]
I 3.3pecoper 1! ouTPuT |
: I: ENABLE |
Ay E}—>—L : > Yy
>0
A D_>_L : S Y,
>c>—‘ I
I
>0_1—|**
S Y,

Gy Co—

Gz Co—

&5

YYYYYYYY

Y IY YY)

& 7-1. SN74AC138-Q1 HIZHEKE ( IEiBH )

7.3 KrPE iR

7.3.1 F#7 CMOS 7225051}

BT CMOS R . RIE VA7 o 24T DLEE NN AL BT . 280 A SR Bh RE /7 AT BEAE 2 11
BRI P AR S | R R A 2R A AR S AR LB IR o EAh | %R RS DR S Y LT LE I S A
A E R, MASHIRERIE . 550 IR E 2 1E A% ThR | DL G0 R IR i PR 284 . DA 2GR 2838 57 26 0/ 47
KHEE TN E B AR

RAEH BHESE CMOS i i 5 2R OR KF BT TR o
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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 ©)
@ ©)

SN74AC138PWRQ1 Active Production TSSOP (PW) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 AC138Q
SN74AC138PWRQ1.A Active Production TSSOP (PW) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 AC138Q
SN74AC138WBQBRQ1 Active Production WQFN (BQB) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 AC138Q

SN74AC138WBQBRQ1.A Active Production WQFN (BQB) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 AC138Q

@ 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.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
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 0O O 0O 0O 0O 0O 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)
SN74AC138PWRQ1 TSSOP PW 16 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
SN74AC138WBQBRQ1 | WQFN BQB 16 3000 180.0 12.4 2.8 3.8 12 4.0 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)
SN74AC138PWRQL1 TSSOP PW 16 3000 353.0 353.0 32.0
SN74AC138WBQBRQ1 WQFN BQOB 16 3000 210.0 185.0 35.0
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GENERIC PACKAGE VIEW
BQOB 16 WQFN - 0.8 mm max height

2.5x 3.5, 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.
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PACKAGE OUTLINE

BOB0016B WQFN - 0.8 mm max height
INDSTNAME

B4 38—

PIN 1 INDEX AREA /

ww
ro

% o

J K
(0.13) .

SECTION A-A
TYPICAL
f
0.8 MAX
{1 -t
i AR SEATING PLANE
0.05
0.00
- 11
0.9
2X[0.5]
s - (0.2) TYP
e T
: (0.16)
‘ @ SY(S/IM )
|
7 ,4,7@% 2.1 D
1.9
D
0.3 )

IAIARA
y

0.1M|C|A|B
154( A4 0.05@[C
PIN 11D

16

4226135/A 08/2020

NOTES:

1. Alllinear 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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BOB0016B

EXAMPLE BOARD LAYOUT

WQFN - 0.8 mm max height

INDSTNAME

| -
|
|
16X (0.6) m
16X (0.25)
L@
I
10X (0.5) S
SYMM Cb

/Cb
(R0.05) TYP

(@ 0.2) VIA
TYP

LAND PATTERN EXAMPLE

EXPOSED METAL SHOWN
SCALE: 20X

4226135/A 08/2020

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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EXAMPLE STENCIL DESIGN
BOB0016B WQFN - 0.8 mm max height

INDSTNAME

16X (0.6) —

16X (0.25)
F

METAL TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD
85% PRINTED COVERAGE BY AREA
SCALE: 20X

4226135/A 08/2020

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

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14)(
1] e
— 4= -
— —
2X
51 | 1
4.9
— —
— — 4X (0°-12°)
Y — jzgf
° L 16x 9-30
B] 45 0 . 0.17 —

4.3 y
S0 [c[Ale]

\\.

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

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/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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EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

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

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X
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NOTES: (continued)
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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