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Vee CER/GENES 2 5.5 \
Vee = 2V 15
Vin e PN L Vee =3V 21 \
Vee = 5.5V 3.85
Vee = 2V 0.5
ViL IR PNGENES Vee =3V 0.9 v
Vg = 5.5V 1.65
Vi FN L E 0 5.5 \
Vo iy LR 0 Vee \
Ve = 2V -50 HA
low ey HEL TR PR Vee =3.3V+0.3V -4 mA
Vee = 5V + 0.5V -8 mA
Vee = 2V 50 A
loL K P HY IR Vee =3.3V 0.3V 4 mA
Veg = 5V + 0.5V 8 mA
R o Vee = 3.3V £ 0.3V 100 ns/V
Ay AR L Thok PRRsE Ve = 5V £ 05V 20 nsiv
Ta B AR R T AR IR -40 125 °C
5.4 MR R
‘ Hithr()
% I RoJa R ycitop) Roup Wyt Yg R yc(bot) R
DGS (VSSOP) 20 131.6 69.5 86.7 10.9 85.9 ANidEH °C/IW
PW (TSSOP) 20 116.8 58.5 78.7 12.6 77.9 ANiEH °C/W
RKS (VQFN) 20 90.4 92.2 63.4 29 63.5 413 °C/W
(1) ARBIFMERNE LA | WS 2R 1C 3 PIRbR R H T
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5.5 HASRFE
TE 5 2RI RZEAE T I TAE R VS B ifs ( BrAES B U )
B WS Vee 40°C £ 125°C iy
B/ME  #EE BRME
lon = -~ 501 A 2V % 5.5V V0.1 V&g{
Von lon = -4mA 3v 2.48 2.9 v
lon = -8mA 4.5V 3.8 4.3
loL =50 A 2V % 5.5V 0.01 0.1
VoL loL = 4mA 3V 01 044 V
loL = 8mA 4.5V 02 044
I V, = 5.5V 5 GND J H. Ve = OV & 5.5V 0V % 5.5V +0.001 1] pA
loz Vo = Ve 8 GND H. Ve = 5.5V 5.5V 0.2 5] pA
lec Vi=Vee 5 GND | 1o =0, Vee = 5.5V 5.5V 0.3 40| pA
c V, = Vg 5 GND 5V 2 10| pF
Co Vo = Ve 3 GND 5V 5 pF
Crp 8, F = 1MHz 5V 12 pF
5.6 JFoHR

C_ = 50pF ; /£ B 2@ KGR P LARREZTEE A SAUEAE Ta = 25°C WIS (BRAESA U] ) o S S8 E 7

¥ MOBN) | (M) | smeE |V e F 125° B
E [ b. cc )
B/ME HAE BAE
tpLH 5.4 7.9 10.9 ns
A Y C_ = 15pF 2V
tpHL 53 8.4 12.2 ns
{ _ 7.3 1.4 16.4 ns
Pzn OE Y CL=15pF |2v
topL 6.5 105 152 s
t _ 6.8 9.3 12.7 ns
Pz OE Y CL=15pF |2v
tPLZ 6.2 8.1 10.7 ns
t 3.6 5.2 7 ns
PLH A Y CL=15pF |3.3V
teHL 3.6 5.4 7.6 ns
t 5 7.2 10 ns
Pzn OE Y CL=15pF |3.3V
tpzL 4.3 6.4 9.1 ns
tpHz _ 4.3 5.9 7.9 ns
OE Y CL=15pF |3.3V
tpLz 4.1 5.2 6.8 ns
t 2.9 3.9 5.1 ns
il A Y CL=15pF |5V
tPHL 2.8 3.9 5.4 ns
t __ 4 53 71 ns
P2 OE Y CL=15pF |5V
tPZL 3.2 4.6 6.4 ns
t 3.3 4.2 5.5 ns
Pz OE Y CL=15pF |5V
tpLz 2.8 3.6 4.7 ns
toL 7.1 10.6 147 ns
A Y CL=50pF |2v
tonL 6.8 10.9 156 ns
tozn 7 9.4 14.4 205 ns
OE Y CL=50pF |2V
tozL 8.5 13.3 189 ns
torz _ 124 15.2 186 ns
OE Y CL=50pF |2V
toLz 1.8 13.9 16.6] ns
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Cp = 50pF ; /£ B 2@ KGR T LARREZTEE A SAUEAE Ta = 25°C WIS (BRAESAU] ) o S S8 E 7

-40°C £ 125°C
2% M (FIN) | = (Fidt) R A Vce o T B Bpr
It 4.9 7 9.6 ns
PLH A Y CL=50pF |3.3V
tpHL 4.9 7.1 10 ns
tozm - 6.6 9.4 128 s
OE Y CL=50pF |3.3V
tpzL 6.1 8.5 11.8 ns
tpHz __ 7.9 9.5 11.5 ns
OE Y CL=50pF |3.3V
tPLZ 7.7 8.9 104 ns
t 3.9 5.3 7 ns
PLA A Y CL=50pF |5V
tPHL 3.9 5.3 7.3 ns
! o 52 7 9.4 ns
Pzn OE Y CL=50pF |5V
tpzL 4.8 6.4 8.5 ns
! _ 5.3 6.3 7.6 ns
Pz 0]= Y CL=50pF |5V
tpLz 5.3 59 71 ns
2V 0.2 0.3 ns
tsk(o) C. = 50pF 3.3V 0.1 0.2 ns
5V 0.1 0.2 ns
5.7 B PR
Ve =5V, CL = 50pF , Ta = 25°C
¥ i B/ME HAIE BAME| L
VoLp) THEHH , BOKBIAS VoL 0.8 \Y
VoLv) LErH , RNEIES VoL -0.2 \Y
VoH(v) THEHL , BNBIAS Vou 3.8 \Y%
ViHp) PR RMAHEE 3.5 \Y
ViLp) 1% LT 3h 2\ HL R 1.5 \Y
5.8 HLAVRFE
Ta=25°C ( FRIERINER )
80 5
— 25°C 4.95
70| — 125°C o
— -40°C -
60 Wy 485
/ 48
50 475
< \/v S 47
R RPN oy avi R e~ 5
= 30 L/ | — > 46
A 455
20 45
4.45 .
10 — — 44 _ '2459,5
. — 4.35 — 125°C
43
05 1 15 2 25 3 35 4 45 5 55 25 225 -20 175 -15 125 -10 75 5 25 0
Vee (V) lon (MA)
B 5-1. FNrR FEPIN R [ 5-2. B TRE TR B E S HRFNER (5V B0 )
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5.8 MR (4)
Ta=25°C (Bral 34bENT )

Vo (V)

0.5

0.45

0.4
0.35

0.3
0.25

0.2

0.15

0.1

pZ

— -40°C
— 25°C

0.05
0

— 125°C

0

25

5

7.5

125 15
loL (MA)

17.5

20 225 25

B 5-3. &R PIRE TR RS BRI ER (5V B )

Von (V)

& 5-4. B TRES TR RS RRRERRR 3.3V RIE )

3.3
3.25
3.2
3.15
3.1
3.05
3
2.95
29
2.85
2.8
275
27
2.65
2.6
2.55
25

— -40°C
— 25°C

— 125°C

-25 -225 -20

-175 -15 -125 -10

lon (MA)

75 -5 25 0

Vo (V)

0.6

0.55

0.5
0.45

0.4

0.35
0.3

0.25

0.2

0.15
0.1

— -40°C

0.05

— 25°C

0

— 125°C

0

25

5

7.5

125 15
loL (MA)

17.5

20 225 25

B 5-5. (KRS TR RS A <R ((3.3V BiR )

Vo (V)

& 5-6. R PRE THH BESRIRERIRA (2.5V R )

25
245
24
2.35
23
225
22
215
21
2.05
2
1.95
1.9

//

— -40°C

— 25°C

— 125°C

16 -14

12 -10

8 6 4 2 0
lon (MA)

0.4 —
0.35
03 -
0.25
s
~ 02
O
>
0.15
0.1
/ — -40°C
0.05 Z — 25°C
— 125°C
0
0 2 4 6 8 10 12 14 16
loL (MA)

Bl 5-7. KPR T LR 5 IR IR A& ( 2.5V IR )
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6 ZHMERR

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, RO B A

R S1 s2 R, c. AV Vee

teLrs teHL W W — 15pF. 50pF — R

tpizs trzL [Kike W 1k Q 15pF. 50pF 0.15V = 2.5V

teHz » tpzH Wi [Kikey 1k Q 15pF. 50pF 0.15v <25V

tpizs tezL & W7 1kQ 15pF. 50pF 0.3V > 2.5V

terz » tezu Wi ¥ ke 1kQ 15pF. 50pF 0.3V >2.5V
Test Ve

Point I Input

1°
Output
(1) CL BRI ANM LI 2.

H
\ \ V.
&K 6-1. =2 kil -
6-1. = uﬁtﬂﬂ’b\iﬁ%% Output —M
— — — Vo

(1) teun F1 tpp ZIAIERE 5 tog HHF.
A 6-2. R AERE IR

o Vee 90% 90%
COUI:{JI'LCJ)T 50% 50% Input \ \
| |
! ! oV 10% 4 | | \e10% ov

I O et s B

| |
Output | =Vce 90% gom  — Vou
Waveform 1 ! !
| 50% | Output \ \
S1CLOSED M 10% ‘ ‘ 10%
S2 OPEN b N AT Vo Vo
I i B et A s o B o O
|
(1) t F t Z B BIBORME S t A

Output | —— Vou
Wavef 2 ! Vou - AV . ‘
o orn ﬂ R 6-4. MUY , MRt el
S2 CLOSED =0V

(3) tpzL Fl tpzy ZIHI I KE 5 ton AHF
(4) torz il topz ZIIHIBRE 5 tys HIIF

&l 6-3. HEMEAREIER

Vo) VoLp)y— ——
Quiet
Output

TEFTA FoAth 4 3 7 57 e e 0045 10 e 75 1

From Output
Under Test

CLH)

\\H

6-5. H R Mgk =
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7 VRSB

7.1 ¥k

SN74AHC540-Q1 & 8 NI =254 H Ml 7 S A2 2%

BRI AR B IS T BT A R I AR BB XYn = XANn , P x NGRS n NIEES S .

P A (XOE) i 4= )\ i35 2% . PIAS XOE 31 I AL TG RS A RE BOE W28 2% . 24— D a4
XOE 5| JHALF 7 PRSI, B AR gs i B 25 . Fr A g2 4 o5k B T S B PTOIR S .

N T R L R B B IR = B BOIRES |, AE— xOE Sl RE N — A By PR ISR Ve ; HBH & S /IME i K
EhasIREFRILRE JIRN A1 “THF 17 3Rrb 5 LI 5| IR FRLIAL DR E

7.2 DIRe T HEE
Shared Control Logic
OE1 E>—>01:
OE2 Er>of
Ax C>— ; Yx
One of Eight 3-State Buffers
B 7-1. ZEE (IE2H )
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7.3 FRMEULEA

7.3.1 F# CMOS =% 4

U ST CMOS =84t . XLkt m] LASKBI A T AR AT e BT = eiREs . AR 7 Fonas it
AT UARENANAE HARDLRS FL i o B8R 1R (R 9K B 8 77 AT RELE B2 SRS 7 AR PR Y DR IR N 25 R A 2 A A 38 2% 1 DAY
IEHR# o BEAL , AZ AR F B ) REVS SR BN FER L UL AT BE S AR 32 . AN BRI BT SE Ko 5500 BR 1) 231 10 4an i 2h
o, DO R R TR 880 o AR I T 260/ i K HE [ TH FLE AR E

METRESN , WA Sh R, AR, (H TR E RN TR fERBETURES
T, f A SR, R AR R . AR AT H AR IR ED SHE R BN AL, MXAR N R R H R
ARAN o B BT 7 L B AT DA 3 40t s, DA 24 Y i T vt BELODR A IS 7 o £ (4t R vl T o R BELAEHS R
REZMPEER , OFEFAEFMIIFERE] . 8% , ATLMER 10k Q  HFHES R L XL EDR

AL =25 CMOS it B (R4 AR
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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 ©)
@ ©)
SN74AHC540QDGSRQ1 Active Production VSSOP (DGS) | 20 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 HA540Q
SN74AHC540QPWRQ1 Active Production TSSOP (PW) | 20 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 AHC540Q
SN74AHC540QWRKSRQ1 Active Production VQFN (RKS) | 20 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 HA540WQ

@ 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 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 SN74AHC540-Q1 :
o Catalog : SN74AHC540
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o Military : SN54AHC540

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product

o Military - QML certified for Military and Defense Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| 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 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
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
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)
SN74AHC540QDGSRQ1 | VSSOP | DGS 20 5000 330.0 16.4 5.4 5.4 145 | 8.0 16.0 Q1
SN74AHC540QPWRQ1 | TSSOP PW 20 3000 330.0 16.4 6.95 | 7.0 14 8.0 16.0 Q1
SN74AHC540QWRKSRQ1 VQFN RKS 20 3000 180.0 12.4 2.8 4.8 1.2 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)
SN74AHC540QDGSRQ1 VSSOP DGS 20 5000 353.0 353.0 32.0
SN74AHC540QPWRQ1 TSSOP PW 20 3000 353.0 353.0 32.0

SN74AHC540QWRKSRQ1 VQFN RKS 20 3000 210.0 185.0 35.0
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWO0O020A

SMALL OUTLINE PACKAGE

PIN 1 INDEX AREA
18X -0.65
R 20
1 == )
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E 45 0.19
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SEE DETAIL A

GAGE PLANE

DETAIL A
TYPICAL

4220206/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.
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EXAMPLE BOARD LAYOUT
PWO0O020A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE
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(PREFERRED) SOLDER MASK DETAILS

4220206/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
PWO0O020A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

20X (0.45)

f

e
-

aai

SYMM

=
[N

20X (1.5) SYMM
i j | r ¢ (R0.05) TYP
| |
|
|
|
|
|
4
|
|
|
|
|
|
|

[ ]
1]
]
o

R

L— (5.8) —J

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

4220206/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

DGSO0020A VSSOP - 1.1 mm max height
SMALL OUTLINE PACKAGE

PIN 1 INDEX:
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4226367/A 10/2020

NOTES:

PowerPAD is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

exceed 0.15 mm per side.

(G20 w N

. Features may differ or may not be present.

. 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

. No JEDEC registration as of September 2020.
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EXAMPLE BOARD LAYOUT

DGSO0020A VSSOP - 1.1 mm max height
SMALL OUTLINE PACKAGE
| | SYMM
20X (1.45) ‘ ‘ (t
* | |
1 I | 20
20X (0.3) J‘ ‘
(R0.05) TYP ‘
wxan |
|

=
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(4.4)

LAND PATTERN EXAMPLE
SCALE: 16X

SOLDER MASK METAL

METAL UNDER SOLDER MASK
OPENING SOLDER MASK‘\ /OPENING
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|
L \
EXPOSED METAL 1 o= N JL EXPOSED METAL

-

0.05 MAX 4 L

ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
4226367/A_10/2020

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.
8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
numbers SLMA0O02 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).
9. Size of metal pad may vary due to creepage requirement.
10. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged
or tented.
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EXAMPLE STENCIL DESIGN
DGSO0020A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

20X (1.45)
20X (0.3) 1

|
1 I

jJu=—
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N
o
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At

(18X 0.5)

=
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 16X

4226367/A 10/2020

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
RKS 20 VQFN - 1 mm max height

2.5x 4.5, 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.

4226872/A
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