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Cc2 9 | Fxxr 2, A C
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D3 12 | F L 3. A1 D
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5 fLi%
5.1 B RAENR
B EJE PRIR RPN (FRCRRak 72\ W pRY)M
B/ IME BoRfE Ei {37
Vee I i -0.5 7 \%
Vi AT BEHPEE) -0.5 7 Y
Vo ALY = ARITBIRA 7 IR EE T H NSNS A BT i E () -0.5 7 \
Vo Hi 7 BB I i B (2) 05 Vgc+05 \Y
Ik ANN07 T ER V) <-0.5V -20 mA
lok HHhoo 7 &k Vo < -0.5V %7213 Vo > Ve + 0.5V +20 mA
lo HLGE Y )RR Vo = 0~V¢e +25 mA
Vee %7213 GND %45t /1 Bk +75 mA
Ty PR 150 °C
Tstg TRAFIRE -65 150 °C

(1) TS RAER ) ORI TOWIET, T A RIEAR G Z 5 SR HY £ T, MR KERIT, ZhoDR BT, £
1 HERBYEZRAF N RSN B A DMOVDTRD AN TS AT NARZNRELKINET 52 L2 IR T O TSV EEA, [
SIRATERE)DHPHN T, — RN [ HELEBN FZAF ) OFR BT B2 ST 56 T LT A ARHGEZIT 2D TIEHY EE A
W, SERIIIERE LW TREER DV E T, ZOHIETT A AZEESE L, T ADERNME, BERENE, MEREICIE B A MITL, 7/ A AD
Ffna EET DR DY ET,

(2) ABDEMIOEREKZIATFLTH, AEMNOBIEEKRELZ HZENRHVET,
5.2 ESD &%
& Hifr
MAEEZF L (HBM), ANSI/ESDA/JEDEC JS-001 #E#L() £2000
V(esp) e iE — — ; v
F A AMEET /L (CDM), ANSI/ESDA/JEDEC JS-002 #Efil (2) +1000

(1)  JEDEC F¥ =22 JEP155 (21, 500V HBM ThILXIEHER7: ESD B LY m 2 ALK Z 2R BEMN FIRE Ch D LB TV ET,

-
(&

(2) JEDEC ¥ =2k JEP157 [Z1E, 250V CDM ClhiuiZIE g7 ESD B H 7 b Al L0 2 7 ik N al fE Ch o LS T ET,

5.3 HIRENMFRG
H HK T COEREFIFHN (FRIFRIR O/ RD)

FEAR L] &4t B/IME BAKME ==4)VA
Vec ARE 45 55 v
Vi ANIJEE 0 55 Y
VO Hjjj%j: 0 VCC V
lon High L~V i Vee =5V £ 0.5V -8 mA
oL Low L UL A i Vee =5V £ 0.5V 8 mA

AFTEBOL S ENDFEIILH —
At/AV e Vee =5V + 0.5V 20 nsiV
Ta SRIRE COEYVERF -40 125 °C
5.4 #ICBT 1R
. s . PTG () e
Rolr—y 1592 HAL
Rgsa ReJc(top) ReJB Y1 Y8 Reuc(pot)

DGS (VSSOP) 20 131.6 69.5 86.7 10.9 85.9 Bt °C/W
PW (TSSOP) 20 116.8 58.5 78.7 12.6 779 BAtNS °C/W
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E- P %) n
P lr— By HAL
Resa RaJc(top) ReJB Y1 Y8 Reuc(pot)
RKS (VQFN) 20 90.4 92.2 63.4 29 63.5 41.3 °C/W
(1) RERBIOEBORGHRIEEDFEMIC OV L, MEERBLIWIC o — VO BGHEIEHEN T 7V r—ar J— B RLTES ),
5.5 BRI
H S COBEREFFAN (FRZFLR D72 ERD)
2 ey v ~40°C ~ 1257 Bz
INTA— T A cc : AL
B/ME EAEE BAE
VT4 5V 1.3 1.5 2 \Y
Vo 5V 0.5 0.9 1.3 \
AVt 5V 0.4 0.7 1.5 \Y
lon = —50pA 4.5V 44 4.49
Von Vv
lon = -8mA 4.5V 3.8 4.3
loL = 50pA 4.5V 0.01 0.1
VoL \Y
loL = 8MA 4.5V 0.2 0.44
I V, = 5.5V %711 GND. Vge = 0V~5.5V OV ~ 5.5V 0.001 1] pA
loz Vo = Vce F72i% GND, Ve = 5.5V 5.5V 0.2 2.5 A
lec V) =V¢e F721% GND, lo =0. Ve = 5.5V 5.5V 0.3 40 HA
1 SO AHIL 34V, ZDMD AT Vee £
Alee I OND 5.5V 0.2 15/ mA
C V) = Vee £721% GND 5v 4 10| pF
Co VO = VCC F7-1% GND 5V pF
Crp M A7, F = 1MHz 5V 45 pF
5.6 24 v F Ut

C =50pF., B H5Ui COBRREZFFN, Ta = 25°C TRIESIVARMEE (FrIZRLR D7V RY) [ ANIX—2HE (7R 2 2 [

At BB (M) | e (1) AfiER v ~407C ~ 1257 Bf
INTA— B I CIEAS cc [\
ROME  BUEE R

t 5V 3.5 59 9.8 ns

PLH A Y C. = 15pF

tPHL 5V 2.9 55 9.5 ns

t 5v 35 59 98| ns

PLH B Y CL = 15pF

torL 5V 2.9 55 94| ns

t 5V 34 5.9 96| ns

PLA c Y CL = 15pF

tPHL 5V 3 55 9.3 ns

t 5v 33 56 91| ns

PLA D Y C. = 15pF

tPHL 5V 2.7 52 8.8 ns

t 5V 53 ns

PLe OE Y C_ = 15pF

tpzL 5V 3.6 ns

toLn 5v 42 7.2 17| s
A Y C. = 50pF

torL 5V 3.9 6.9 15| ns

toLn 5V 43 7.2 17| ns
B Y C_ = 50pF

torL 5v 39 6.9 15| ns

toLn 5v 42 7.2 16| ns
c Y C_ = 50pF

tPHL 5V 4 6.9 11.3 ns
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CL = 50pF, H KU COBERERPAN, Ta = 25°C THIE ST AR (FRIZFERO7\NERY) [ AN T — S E 7 77 % 22 R

st B (AFD) | M (i) AR v —40°C ~ 125%€ B
INT A AR N5 A cc \L
B/AME  BEEE  EXE
{ 5V 4.1 6.9 11.2
PLA D Y Cy = 50pF ns
tpHL 5V 3.7 6.6 10.9 ns
{ 5V 6.4
PLz OE Y CL = 50pF ns
tpzL 5V 4.6 ns
5.7 / 4 X%t
Vee =5V, CL=50pF, Tp =25°C
INTA—L B B/ MAE EYEE RAME| BAL
VoLp) /AR, e KREWWFEIE VoL 0.8 \Y;
VoLw) K/ AT, T/ NBITEIE VoL -0.2 \%
VoHw) &/ AXHTT ., B/ N EE Vou 3.8 \Y
Vi) High L~ VB A ) & E 2 v
ViLp) Low L~ LEI AT 0.8 V
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5.8 ARBIEE

T = 25°C (KHIC RO FRY)

80 5
— 25°C 4.95
70 | — 125°C 4.9
0 — -40°C M 4.85
/ 48
50 4.75
< \/V S 47
= 40 I 465
s ™M ~ el S 46
30 7 | 455
20 45
4.45
—_ 40°
10 — — 44 — s
’ 4.35 — 125°C
0 5 43
05 1 15 2 25 3 35 4 45 5 5 25 225 20 175 15 125 10 75 5 -25 0
Vee V) lon (mA)
%] 5- P W o BH1% . s I
5. RRM L BRRBE L OB 5-2. High RIEIC 15 3 A BE & Bt & OB, 5V BE
05
045
04
0.35
03
>
< 025
L
0.2
0.15
0.1 / — -40°C
— 25°C
0.05 — 125°C
0
0 25 5 75 10 125 15 175 20 225 25
loL (MA)
5-3. Low RREEICE T BN BELBHR EOMGE. 5V BER
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6 /85 A — & AIEFR

T ORITRTHITIE WRH OB EAEEITERLEL 72, T XTO AT VAL, L FOR LR >V = x L
— 22k o TS E T, PRR £ 1MHz, Zg = 50Q. t; < 2.5ns,

HANFEBNCRES AL, IET DAL D 1 BIERLET,

TEST s1 s2 R cL AV Vee
teLH- tPHL F—=T F—=T — 15pF . 50pF — F_T
tpize tpzL ra—=x F—T 1kQ 15pF, 50pF 0.15V <25V
tpHzs tozH F—T sa—2 1kQ 15pF, 50pF 0.15V <25V
torz tpzL ya—=x =T 1kQ 15pF, 50pF 0.3V >25V
[ F—F ra—= 1kQ 15pF, 50pF 0.3V > 25V
Test Ve /T v
Point 1_ Input | 1.3V | 1.3V
s, | | oV
R. ‘<—>F tor”) ‘<—>F tor ")

fa—ton ) f— "

. - \ \ Vou
(1) CL 7 =7 LT ANE RO RA G ENET, Output oo sond ’
Waveform 2 50% 50%

B 6-1. 3 X7 — MHAD AR ERE T
(1) tpLn & tpp DRENVTTD toq ITHHYLET,

6-2. BERR. GHGETE

From Output \ \%
- — - OH
Under Test Output ! o | 500
| 50% | 50%
) Waveform 1
C|_ SZ
I | Vo

v 90% g% — Ve
Input | 1.3V | 1.3V Input | |
‘ | ov 10% 4 | | ) 10% oV
[ S el =
Output ‘ ‘ ‘ = Ve
Waveform 1 . |
seos 1R L fe i — Vo
‘ —— = Vo Output | |
le— e 1, 10% | | 10% v
Output ! o Vo > e e
Waveform 2 ) 50% 90% N
szsélfz)PsElz’\E‘i oy Mt ORENHD { ITHELET,
(1) tpz & tozy DRENFA ton IARLLET, 6-4. BERER. ANBLUHAOERRERE

(2) tpLz & tpHz DREZWVET D tyig (YL ET,
R 6-3. EERA. EHEE

Vone)y Vorp)— ——
Quiet
Output

VoLwy———
OFTXTOH I ZFRRHAAS T 7 U TRIES IV /A XH,

6-5. BERKE., /141X
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7 SH4HEREA
71 =

SN74AHCT3G99 7 /A AIZIL, 3 AT — W& AT 3 DO LTZTI AT 274X 277 )V 7F— RS
TWET, F7 =M, WL LIZT 27747 Low /1A% —7 /L (OE) BBV ET, T AAADEF v 3T 7 — V4
Y = (AC+ B:C)®D #HE{TLET, =—¥ —1ZAJ) A, B, C. D #8952 &12k0, MUX, AND, OR,
NAND., NOR, XOR, XNOR, A2 /3—% /o772 Oud v /e 2 @R TE £,

72#ETOY IR

®
QQQQ\Q/

One of Three Configurable Gates

ql

>

w

<

Q

@]
o

o 1

£

I I

OF — OF
l Vee |
Al A
I I
a |

B — B —
l l

C :— [} :_
Voo i i
D : DI
| 1

L ___ I - I
2 A7 NAND 1 BOREBAIRA 2 A5 NAND
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1 EDORIEANIRA 2 A5 AND

2 A1 AND

1 BOREANEHEA 2 A7 NOR

2 AZ1NOR

(S
I ----_.---._----ﬁ-
_% < o o )

1

1 BORIEADEA 2 A7 OR

2 AZ10R

A A
Y I A ---._----ﬁ-
_._OL < 0 o )

I
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—EL% | —EL% |

: ! Vee | !

A b ! Lol > !

o I i 35 i

c! | c! |

o HP>— > > HT>o—| >
YaZyh FUH Ny T7 YaZy b FUHAON—%

B/71. Ay @R
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7.4 HRBERKEA

7.4.1 FE&L X/ CMOS 3 X7— M

ZOF AR, Pz CMOS 3 27— SIS LTV ET, High, Low, BB —F 2278, ZbH0
HADREWHED 3 DOARRETT, FPHAL LV HFEIX. ZOT NAARELLOETIRT T D v 7 —REATZ 52 L%
IRLET, ZOT SAAOBREFE LY | AR EE Ty N ERSIND G A RS D720, VX 7 2B T2 I
MREATMOLMEEZEETHVNENHVET, BT, ZOT AL AOHENE, T A AEBE TR T&A L E
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OEN7RERHEE NN ET, 23y NUH AT OOV TE, [T =Ivh NIAFIZOW TS TLIEEN,
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SN74AHCT3G99 %, 7 —# > — DAk Z T X THi7-L>D, A& & 50pF LI F OAMZBRE) TEE 7, Zhdb
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TR E > TR CEET,

R RATE S FEARES NI R RBE B TRIE (T ymag) 1 AT A AADBEBS IEF 2720 DM OB
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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 ©)
@ ©)
SN74AHCT3G99DGSR Active Production VSSOP (DGS) | 20 5000 | LARGE T&R - NIPDAU Level-1-260C-UNLIM - HB3G99
SN74AHCT3G99PWR Active Production TSSOP (PW) | 20 3000 | LARGE T&R - NIPDAU Level-1-260C-UNLIM - AHCT3G99
SN74AHCT3G99RKSR Active Production VQFN (RKS) | 20 3000 | LARGE T&R - NIPDAU Level-1-260C-UNLIM - AHCT99

@ 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 SN74AHCT3G99 :
o Automotive : SN74AHCT3G99-Q1
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https://www.ti.com/product/SN74AHCT3G99/part-details/SN74AHCT3G99DGSR
https://www.ti.com/product/SN74AHCT3G99/part-details/SN74AHCT3G99PWR
https://www.ti.com/product/SN74AHCT3G99/part-details/SN74AHCT3G99RKSR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
http://focus.ti.com/docs/prod/folders/print/sn74ahct3g99-q1.html
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NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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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 == )
== -
—
—
2X
6.6 5.85
64 —
NOTE 3
—
—
o
10 g e et
- J 11
20X 0.30
E 45 0.19
4.3

./'

&-«/\ (0.15)TYPjr
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.

(G20 w N
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EXAMPLE BOARD LAYOUT
PWO0O020A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

20X(1.5) SYMM
|1 ‘ r ¢ (R0.05) TYP
oo [ | e
b |

|
) |

|
e |
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)
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o | ]

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK METAL UNDER SOLDER MASK
oPEN|NG\ METAL SOLDER MASK OPENING
777777777777 .
|
|

T EXPOSED METAL

*H‘* 0.05 MAX *j 0.05 MIN

EXPOSED METAL

ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(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.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
PWO0O020A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

20X (0.45)
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aai
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=
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| |
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|
|
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|
|
|
|
|
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[ ]
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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:

AREA

1
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—

—1

52 L]
NorEs ]
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—1

—1
10—

|
N w
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SEE DETAIL A

=x
[ 1 0.275
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0.165

/\ 4X (7°-157)

i
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U
—

GAGE PLANE

4% (0°-15")

—

(4 [0.1@[c[a[8]

A 07
0-8

0.4 0.05

DETAIL A
TYPICAL

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 |
|

=
5N

(4.4)

LAND PATTERN EXAMPLE
SCALE: 16X

SOLDER MASK METAL

METAL UNDER SOLDER MASK
OPENING SOLDER MASK‘\ /OPENING

=

|
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=—
oo~ 1]

N
o

S

S L

At

(18X 0.5)

=
[N

JuubL

(4.4)

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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PACKAGE OUTLINE
RKSO0020A VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—":

1.0
0.8

i 1 ..
0.05j‘

0.00
= 1£0.1 =
2x[0.5] - ﬁ 0.2) TYP
10 | ] |11
wdleshy T EXPOSED |
O | 12 THERMAL PAD
=
2x D Kl
[35] ——-+——+—-— 3t01
D) \ -
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> l <
_ T
e =
2 |
ﬂ % ﬂ ‘ 19 0.30
PIN1ID— 1 ZOJ 20X 518
(OPTIONAL) 05 0.1® |C|A|B
20X 03 = |® 00w

4222490/B 02/2021

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 thermal and mechanical performance.

i
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EXAMPLE BOARD LAYOUT
RKSO0020A VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

20X (0.6) ﬁ ‘

20X (0.24)

LAND PATTERN EXAMPLE

SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
i SOLDER MASK
METAL : | OPENING
! l
| |
|
\SOLDER MASK L \METAL UNDER
OPENING ~ o= SOLDER MASK

NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK
DEFINED

SOLDER MASK DETAILS
4222490/ 02/2021

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 some or all are implemented, recommended via locations are shown.

i
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EXAMPLE STENCIL DESIGN
RKSO0020A VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

83% PRINTED SOLDER COVERAGE BY AREA
SCALE:25X

4222490/B 02/2021

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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