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tr 510ms 510ms 510ms
tyr @ 1s 3s 6.8s
tosc 164ms 164ms 164ms
TPUL1G51301 ists two 10ms 30ms 68ms
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From Output
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CL(1)

|||—|

(1) CL BFEARI AR Je B 2%
B 6-1. i ) Rk s
Vee

Clock 50%
Input | °
(A%

tsu ! th
| |
| |
Data XSO% X50%
Input
oV

&l 6-3. mEIETY , BeE NIRRT

90% g0~ — — — Vee
Input | |
10% | |\ 10% ov
ey e e
90% 909~ — Vo
Output | |
10% £ | |\ 10%

e ST S
(1) t A1t 2 B S b HI.

&l 6-5. LRSI , F A H F Hem (6]

‘ tW I
| | Vee
Input X‘SO% X‘SO%
ov

Bl 6-2. LRSI , Bk REEent Al

1
I | Vou
| |
Output 50% 50%
— — — Vo

(1) tpLy A tpy 2 AR E S thd A
& 6-4. HLEITALHBIER

Trigger Trigger

+— Event Event _+ Veo

Trigger o N
InpUt } x K oo
- oV

-
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Vee
Supply VpoR(max)
Volt

oltage VpoRr(min)

AVce

6-7. LMY , BIEFHE

Supply
Voltage

tstartup

Trigger v
Input X Vi
oV
Trigger _+

Event

& 6-8. HUEWITE , B BT
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TPUL1G513-Q1 #efH& — M iy . I E MR AR S 28R 4 ik . RS ZEIRGSHEF BIRy “ 5
FaSRR R, AERUR N 7= AL BNk, 75 DU ORFFAE R B0 HERAS

TPUL1G513-Q1 S {1453 5B #ERAT =AM T AR . 38T ETREAAR , B T 2 CLR #iA. X T F R
filk, AT A

TPUL1G513-Q1 #fht4 — A i £ (CLR) , 7] T2 b IEAE BT i B kv o

fi k)5, TPUL1G513-Q1 &yt — N IEEwikah , JLlkah 56 By BN a8 70E . BCEMA (S0 S1) [T ik
FEMATRERIBK P T 2 — o BRI PRI VARG S |, TS 5 M ZFFIE 0

b
7.2 DR TTHER]
T [
CLR o—{[] Control Oscillator
Logic
SO E}gﬂ-
Power-on
S1 E}E T Reset
7.3 Rtk
7.3.1 54 E
(][] [v] [ (2] [s] [2] [2] [3] - [a][1]
_l_ _—
— [ T LT l
Product Group | | Channels | | Thresholds Timing Type Output(s) Input(s) Rating
TPUL 1 G : Standard | [1: RC 1x, Retrig 0 : Active low 0 : Falling edge (FE) [none] : Commercial / Industrial
2 T : Reduced | |2 : RC 1x, Non-retrig 1 : Active high 1 : Rising edge (RE) -Q1 : Automotive, AEC-Q100

3 : RC 1000x, Retrig 2 : Both 2 : FE, RE, async clear

4 : RC 1000x, Non-retrig | |6 : Open drain, 3 : FE, RE, async clear, and

5 : Digital, Retrig active low trigger on clear release

6 : Digital, Non-retrig

\J
B 71, S RRRE X

7.3.2 TEMXEREAMARS

S — N E MR RS 2 IR G A ( PAASAA S ) G, WA 2 R A e L bkt 7 O
Je -, T ERfih e ARG A i e A I i bk o O EE G AR A N A R SR EAT TR . G ROR WS R LA A A T A K
R A P B PRI TR B 213

FEERURISE (tr) A, R 2SS AR 28 o X T RELe i P EC L, 5 fid A I ] AT B8 A A ik 98 J3E v o5 A1 2 K B
Bl. HREZTRIMEL , ES W ALTFH Y
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K TE B (two) L) VREE (K N BRIR % B A1 — Bk 288 2k . B2 AF B A = R AT e B ko R T
T2 f1 T3. fibRJa , f S EDS . ARG R SRS R OR B T A0S | B R B Fhc B 5, SRR 3R B e A
E=H

b % A B R K B P LS R Y B R AN ] . TR B DB AT T R BhIN R, R EE e o A 1 58 O
F. A AU R A RN i R 2 R RO Tk R 55 B 15 S R IS 5 IR R R .

TFFRAFFE 3 BB I R BRI T FE AR ZE N Aty , P EFEEE . it HIE AR SIEAR . Ak A A 7
1 B4y TR AR A TR kb 5 BT 1 LT A H

7.3.4 CMOS 7% =51

ZASEALRS CMOS HESufi . 23 AE 9K Bh RE vl BEAE B S B = A s iy, IR I 5 R A 2R R 6 38 4% 1 LA B
IR . BeAh | Z2HE 0 T BENE IR I FEL IR EL L 2R AR RE WS AR SZ O FLIRL T K, AN SR 2 ih o 55 06 PR A1 22 1
EriohE | DL R R TR 280 . IR R BT Z X1 R AHE (I 5E 1 HE R SRR AR

HKAE A CMOS Fai Hi 06 Z AR FE W IR A

7.3.5 CMOS M Z /MR A

PR PE LTS B i 25 R i R ZE R AN . X SSE O BT, B B NN B A . SN (A
TE AT Fh e ) IFERO RS . SRS N B e BEL 8 280 2 A0 e 2% Th o B e R N B A /1
JFME R BB NIR R , IRIER A e (R =V + 1) i EEH .

it S R i A i N B ARG TSR AL R A R AV S8 SCRIIR I, DRI B 2% 14 6 0% 1R I i i 52 15 T8 B vy gk 75 iy
No BEIRE N BRE 3 B 7] A EbArvE CMOS A8 2 | (B UER SR AR N . 88 nE S
IR NN 2 E S IRTE RS |, AN B KA T/ e @ SUN Algg. 1 %0 % R fo & 3N
HHADE B | B0 S E L.

FEBATIANE] | AT IHE A B AL N B2 . AR AE B N 0 0E A R0 e BRI RS P kAT s . IR R 40T
Ae—HE EshukshE N , WAL N Efrek R B B 2% |, DAAE X BB R) BURAEE 20 N i . L BHAE B LR T 2
FhERIZE ; HEUUE ] 10k Q RS | X8 H A LA 2 T E Bk .

A8 PN I iz R SEL 38 110 i N AE DA B B 0 A B R T, I AT DU R TIR A

7.3.6 AH S FBREHI 72

A E S B L . BUF R EGE RS D BB AN D Al 3% (HE RS AT AR 5 Je A 2% 138 S
. fESANB AR BANEUE B ] b A HOIRSE R RN B B SHN ERE
fi7 (POR) FELE% |, RIFESS B Bh IE W ShAe 2 0, E L e RT3 1) 8 B L8 1K) BT A A FEL R IR AS

-=-VpoRr(max)
|
| |AVce

VpoRmin) === AL~ - "

>
At

B 7-2. B0 ERRSHHRIR (Vo) R
K 7-2 Jon 1 IEA I Fa YR e T Sl R , R RE SO T @RS 1734 A THF M R A T
TEJR 2 bR 2 w1, IR AIE 4 K] (Voo < VpoR(min))-
PR RIS )R T I A ZHE s 1734 AR AR BERTE R Y
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7.4.1 B SIRIE

TPUL1G513-Q1 & W # L E A7 (POR) ML , Al By 1k 3 S AR & A B R fil k. A ¢ BRI 2SR e gifs
B, WHB W AG CHE R R Z . W2 R RSN E (tstartup) I35 BIRTHFAR IE R BT . Wo&
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7.4.2 ZEREELT
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L H —
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R 7-2. TR
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CLR T T Q Q
L X X L H
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H L 4 T1 @ 1T @
H | H T 1@ 17 @
t L H TL T

(1) H=mHERT, L= RHRERT, X= AHEE
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Py IR EN T, L = e kot 5 I TR A BRI T

(3)  XERHETUTEYE  SARIT R RORS & O Rk
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8 N L
&iE

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

8.1 MAEE
TPUL1G513-Q1 T M % N fitk 2 3544 vh A2 pl ] 5 i B R Ik o
8.2 HLAIN A - ISR 2%

FERERHI, TPUL1G513-Q1 FI TR I 5 10 TR SR By Rl 21 i 684N 1 10 ey ™ A2 [ 5 98
FER Ik o TR IR ) R AL B AN 8-1 R . KT R BRI | KRS SEEE T MR T %
N AR T MINEZS] Vee. BF PR ABRINR Pk ot (T2) , Hih 80 = 81 = kP 5 2 FF T1, ik $1
B Vog. A EIERE T2, 145 S1 81 SO 43 Vog. AN, JoM-FIACE 584 AH .

VCC
‘ -_——
J_ Bypass
E —|— capacitors
VCC

Ipmily

Rising-edge T
trigger signal

> TRIG
One-Shot Q4{> Q Active-high

output pulse

T

cc

p—————CLR
—I_— CLR{— [T >— 1% 13
SO S1 GND

L

& 8-1. {# ] TPUL1G513-Q1 [k kA 5% 5 3 &

8.2.1 &7/ R

8.2.1.1 HUEIEEFIN

SR I 75 FRLIR LIS AE A TAF A UE ITE R Y o PSR IS AZ I8 4 “CAF P B0 00 Pl Ve B A AR 1) P R

1F F s ALY 2B e S 4R (I PR IS T TPUL1GS13-Q1 By fim th i dar A LR AN _E B KA AR IR BRI ( FE 4
THFHE BN ) CLEIT R PTG AR TS il 2 A AR ESF A R AL 5 IR AR BE A R /NAR R B it B8 E A
SO 280 RAHUE [EH I B Voo BIEORE B

Hu L Z5THE 8 HE N B FEIALAE T TPUL1G513-Q1 Ji A3 it i E N OB FIALIN b e K AR LR o ( AE & “T#F 1 Th 3
) BLETF IR & BRI S R A o IZER G R BEME N e 4 ] N ORI [R B UL SRE AN BRI 24
XIRAHGE T H 8T GND [ K -

TPUL1G513-Q1 A LAAKZ & LA/ 8055+ 50pF (6K , [R5 2 B A S A% o mT U0 B8 K 1 2 4 47
B, EAE L 50pF.

TPUL1G513-Q1 AT AR i1 Ry = Vollo iR f S HBH 3, it B AN B IR AE 4 “T#F 1 - ) Vo 1 VoL &
o FERRSPIRA aH , 2ACrh i U E SO R LR 5 Voo 51 RIAL it L5 e e 2 T ) 224
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AT LA A7t 26 1ERIZHE (SLL) /Feflas 1T HIAAF HENL T T SR 45 Bt SR &
/J\ IE\

X RAFEHE PO B SR T ymax) =BT LR 8- BIBTINIR S . E 2038 I 280/ RABVE M
HI AR (TE . $RABLX LR 1 B sk a4

8.21.2 MIAEREM

IS5 DAL Vi(miny A BB Z AT | B Viemax) A REBALNIZ T AR B0 @ AT
RN NG R E e B

A N L2 2 Voo Bl . Wi N e AER , Wnr DLE B AR 5 N, S A i 248 B
N, EIEAEIRAE R, WIAT DA ERrel R RS N . BRI A FEGA S RS, MR B TR
IME TR . IEHI 8 IRsh IR . #EN TPUL1G513-Q1 MR HLIR (10 A THF1E TR E ) LA T 75 i N e e
ROMRG R . BT IXERE | B 10kQ /1 HHE.

TPUL1G513-Q1 3545 FHr LB M N o X ebhi N Al (R FF I IR | IR E N3 E N GND.
TPUL1G513-Q1 T BEA %Rl kAN , XHRAEFEBIENG 5HER . ES W EWEST751F

B i R i RN A — M A R R IR e RS . PRIE SIS R S AR & S8 @, BT R KB A R
BEA R K, S T R AV (minye MRV LK R (106 B R )

Likr#E CMOS S ANANTR |, it 25 R fid K i N AT AR FRAEAT A A 28Ul , TS SEEHRERIRI . B NREFE Ve
ol bzt B LA BT 5 S0 S48 B BRI 22 R AE AL ZE0 4 1 5 5y R

BRI RN ING R | &SR 4L

8.2.1.3 BIHEREM

YRR A T oA m i R . MR A A TR Von MU BTz, M HH s I8 B F R0 K B A H P . 4223t
B P 1 7 AR A HE Tt L T . AR A A TR VoL PR ATz |, T H i VB N L IR0 42 e i o PR &

AJ RE AL T AH SOIRAS B HERR 4 G824 AN N B EREAE —t | B (Al AR A ARl A o 75 00 A B4 5 30 i oK 340
B

AR R o R T DR R AR . ANEDR A B S Voo B,
IR N HAME R | B A 0y .
8.2.2 IEA i W

1. 1£ Ve % GND Z[AIZIN— AR A . IL RS/ ZAEY) B BT a8 | RS 58T Ve A1 GND 3]
[l A Eo R T oA R .

2. USiEs i A VE 7GR T < 50pF. (KB A A Ul AN TPUL1G513-Q1 (ARl as AH4 ftid =24 K/ i e
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- 1O 14T 1Vce
112 1311
13 1211
T4 111
15 1011
116 11
GND I} 7 8 11
] 8-4. TSSOP FIZ&{ehaf 3 1) 55 B R R B8 B~ B
50 oy e 1200
108 11
GND
] 8-5. WQFN FIRBlE} 36 1) 55 i rR R 28 T B B
cNDe [ e Ve
0.1 uF

[ 6 T 1Vec
T2 5111
GNDCTT{3 e 4 [T

&l 8-6. SOT. SC70 FKALldathe 55 B r 2 28 B R

Transmitting Port Receiving Port

/ 22 Q  Long controlled-impedance trace\
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9.4 Ftr

TI E2E™ is a trademark of Texas Instruments.
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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 ©)
@ ©)
TPUL1G51300DRLRQ1 Active Production SOT-5X3 (DRL) | 8 3000 | LARGE T&R - Call TI Level-1-260C-UNLIM - QPAOO
TPUL1G51301DRLRQ1 Active Production SOT-5X3 (DRL) | 8 3000 | LARGE T&R - Call TI Level-1-260C-UNLIM - QPAO1
TPUL1G51302DRLRQ1 Active Production SOT-5X3 (DRL) | 8 3000 | LARGE T&R - Call Tl Level-1-260C-UNLIM - QPAO02

@ 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 TPUL1G513-Q1 :
o Catalog : TPUL1G513
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https://www.ti.com/product/TPUL1G513-Q1/part-details/TPUL1G51300DRLRQ1
https://www.ti.com/product/TPUL1G513-Q1/part-details/TPUL1G51301DRLRQ1
https://www.ti.com/product/TPUL1G513-Q1/part-details/TPUL1G51302DRLRQ1
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/tpul1g513.html
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INSTRUMENTS

www.ti.com 11-Jul-2026

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 11-Jul-2026
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 —>| 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)
TPUL1G51300DRLRQ1 |SOT-5X3| DRL 3000 180.0 8.4 2.75 1.9 0.8 4.0 8.0 Q3
TPUL1G51301DRLRQ1 |SOT-5X3| DRL 3000 180.0 8.4 2.75 19 0.8 4.0 8.0 Q3
TPUL1G51302DRLRQ1 |SOT-5X3| DRL 3000 180.0 8.4 2.75 19 0.8 4.0 8.0 Q3
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i3 TEXAS PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 11-Jul-2026
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

TPUL1G51300DRLRQ1 SOT-5X3 DRL 8 3000 210.0 185.0 35.0
TPUL1G51301DRLRQ1 SOT-5X3 DRL 8 3000 210.0 185.0 35.0
TPUL1G51302DRLRQ1 SOT-5X3 DRL 8 3000 210.0 185.0 35.0
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PACKAGE OUTLINE
SOT-5X3 - 0.6 mm max height

DRLOOO8SA

PLASTIC SMALL OUTLINE

E 1.3
1.1

PIN 1

ID AREA

B

L
L

I ey NN

& 010 [c|A|B : 2X 0°-10° ggga
0.05Y ' '

4224486/G 11/2024

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, interlead flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4.Reference JEDEC Registration MO-293, Variation UDAD

i
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EXAMPLE BOARD LAYOUT
DRLOOO8A SOT-5X3 - 0.6 mm max height

PLASTIC SMALL OUTLINE

= 8X (0.67)

SYMM
i | ¢
'd ‘ N (—h
8X (0.3) 1 ‘ ‘ | 8
e e e
| ‘ |
E— 1 SYMM
I e
‘ | ‘
I e R I
AT T T T ! ! 5
— ]
(RO.05) TYP ‘ ‘
\ (1.48) |
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:30X
0.05 MAX 0.05 MIN
AROUND AROUND
] —— \\
| |
| |
EXPOSED EXPOSED‘A/T//* ‘
METAL J METAL ;/5\,;
opENNG METAL METAL UNDER SOLDER MASK
OPENING SOLDER MASK OPENING
NON SOLDER MASK
DEFINED SOEEEFNII\E/ISSK
(PREFERRED)

SOLDERMASK DETAILS

4224486/G 11/2024

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.
7. Land pattern design aligns to IPC-610, Bottom Termination Component (BTC) solder joint inspection criteria.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
DRLOOO8A SOT-5X3 - 0.6 mm max height

PLASTIC SMALL OUTLINE

|
8X (0.3) 1 E
|
\

SYMM

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:30X

4224486/G 11/2024

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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https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com.cn/cn/lit/pdf/ZHCQ001
https://www.ti.com.cn/

	1 特性
	2 应用
	3 说明
	内容
	4 引脚配置和功能
	5 规格
	5.1 绝对最大额定值
	5.2 ESD 等级
	5.3 建议运行条件
	5.4 热性能信息
	5.5 电气特性
	5.6 时序特性
	5.7 开关特性
	5.8 典型特性

	6 参数测量信息
	7 详细说明
	7.1 概述
	7.2 功能方框图
	7.3 特性说明
	7.3.1 命名约定
	7.3.2 可重触发单稳态触发器
	7.3.3 时序机制和精度
	7.3.4 CMOS 推挽式输出
	7.3.5 CMOS 施密特触发输入
	7.3.6 具有已知上电状态的锁存逻辑
	7.3.7 钳位二极管结构

	7.4 器件功能模式
	7.4.1 启动操作
	7.4.2 导通状态运行


	8 应用和实施
	8.1 应用信息
	8.2 典型应用 - 边沿检测器
	8.2.1 设计要求
	8.2.1.1 电源注意事项
	8.2.1.2 输入注意事项
	8.2.1.3 输出注意事项

	8.2.2 详细设计过程
	8.2.3 应用曲线

	8.3 电源相关建议
	8.4 布局
	8.4.1 布局指南
	8.4.2 布局示例


	9 器件和文档支持
	9.1 文档支持
	9.1.1 相关文档

	9.2 接收文档更新通知
	9.3 支持资源
	9.4 商标
	9.5 静电放电警告
	9.6 术语表

	10 修订历史记录
	11 机械、封装和可订购信息

