SHEEE

13 TEXAS TPUL2T323-Q1
INSTRUMENTS JAJSX94A — SEPTEMBER 2025 — REVISED JANUARY 2026

TPUL2T323-Q1 EE&A 2 7J)VEB MY AT[EE, #5ERC BEIRER T/ X T—
TIVRIVFNALTL—%

155 . f\‘/“%l/%%@ﬁ%hﬁi‘@Iy?/“?&*ﬁu”jbi?“
o TUHMUETONE PRy UL ET

o BHET TV —ar HIC AEC-Q100 FREH & « ZAVF DT NI

— FAARPEEZL—R 1:-40°C ~ +125°C .

— T34 ZHBM ESD 4% ~L 2 3 @A

— /3% CDM ESD 434l ~L C4B TPUL2T323-Q1 F /31 A|Zi%. 1.5V ~ 5.5V THEfET
o UxuHT )N 7707 QFN R — U TG HIDTERFI ST ST LT ksR VAR RC RS AT
+ RC % 10ms ~ 880s D#i[H CHERk 7l HE HEC. ORI A ARERE ) AT —T )L < L F AT
o PEIR/LVANRHEREIZLD %W\“/vxmfzgkén — A0 2 ORI TOET, H 7O 20 Rt B

a7 Y OfEIE 1000 53D 1 IZHIHS LT 1% L OV A two = 1000 x R x C THMSF T

o 2ULAD 10ms Kl OFH AL, TPUL2G123Q1 2 B I ORI AT L RS ET,
ALET

o BEAEME 1%, Fe KV ATRZAE) 10% DT SAAR 3 SO AN EAFEATEY, D ERY Ty
o VB ERDA 1.5V ~5.5V 2 (T) &3 P =y (T) NIFZHIEL, 72T A7 72
. 55V ETOANEEICKE HjJ‘J/\/W%&Jm“Zot SRR CE 52U
« 45V ~ 55V EJECTTL A AJ) (CLR) BATHET Y, TN TO AN T 2Ivh hIA

T XTI F % H WL TWDHT2 | RO AT ER I

L T )\jj@/l\ vh va TXTIT Y JETE, ARSI ELET

/,://&/\ /1 %?%HB) Ny o—IER
- FEZH: = Royr=p O | TZTE | AR
© lav~18v TPUL2T323- |PW
e 15V ~25V Qi - (TSSOP. 16) 5mm x 6.4mm |5mm x 4.4mm
+ 1.8V ~33V TPUL2T323- |BQB 3.5mm x
e 3.3V ~50V al (WQFN. 16) |2.5mm 3.5mm x 2.5mm
— PR TPUL2T323- |D 0.9mm x | 2-9Mm * 3.9mm
Q1 (SOIC. 16) ~Jmm omm
« 5.0V, 3.3V, 25V 75 1.8V
© 5.0V.3.3V 5 2.5V (1) RS RCO/ 8o — DT, F =4 —bOKRE
- 50V~ 3.3V WZHHESERE SR TSN,
(2) RN —U YAX(ES < IB) ITAFETHY, #4755 51
277U —=3> hEERET.
o TUXNVRIELTH F—A7 (ASK) 5 &L £

.@—-
o VAT LE—ERMYEY U ET
IEDMENET V2N 7V ABARLET

NEMOEHEDDE-EE
T[T T ——

Product Group | [ Channels | | Thresholds Timing Type Output(s) Input(s) Rating
TPUL 2 G : Standard | |1 : RC 1x, Retrig 0 : Active Low 0 : Falling edge (FE) [none] : Commercial / Industrial
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
3: FE, RE, async clear, and
trigger on clear release
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WhoS T FAF—RER, 72 1us Vo < -0.5V -200 mA
o T UKV I ER . e Vo =0~Vcc +50 mA
TV ER, 2ULVA s Vo =0~V¢c +200 mA
Ve $7213 GND 3@t ¥ s 7 i +200 mA
Rext SR E AL THREL 1 kQ
Cext P EAIL T Fe xR B A 13 uF
Ty PE IR 150 °C
Tstg TRAFIR 65 150 °C
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VCC =5V -50 mA
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H H & COBMEREFFAN (FHIFLBR D72\ RD)
fEAR Bt G B/IME BARME BAL
Vee = 1.5V 4 mA
Vee = 1.8V 6 mA
loL @ Low L~ULHH ) i Vee = 2.5V 26 mA
Voo = 3.3V 50 mA
Voo = 5V 50 mA
Rext @ SN A A BB Vee = 1.5V~5.5V 6.5 1000 kQ
Cext @ INEEAI T Fex ST B A Ve = 1.5V~5.5V 0.1 1000 nF
two Rk E S ) UL A Ve = 1.5V~5.5V 0.01 880 s
c F IR I AR B Voo = 1.5V~5.5V 50 pF
Vpor RU—F Yy T T EIE AYAV G = 20ps/V 0.3 15 Vv
AVAVe RU—Fy FF L—h Ve = 0.3V~1.5V 20 usiV
AtiAv ﬁg%ﬁ?ﬁgmmih@ﬁ% Voo = 1.5V ~ 5.5V 100 msiV
Ta SSURIECOBYENS SHSURIECOBN RS -40 125 C

(1) TAAAREYNCENET DI, T AAADORME D AT T T, Voo F721% GND IZEETHHLERHVET,

(2) HEEEEOHES R K I EIR, Von BL O VoL DILEEZHERFT 2720 OFT ANEROEIZOWTL, B& A9 ZIRLTIZEN, 12mA
B2 DM ERCEMET AL | T A ADEHEMEICEE KIFE L, T A AOFEMEHD D A RN HET,

(3) HELEZILD Royt BED Coyp MHIT X1 T ZHER D Mtyo I RSN D I KR ZEEMERFLE T,

5.4 #ICE8 T B 1R
. . ) ZrmEue) o
Rolr—Y =% 073
Resa ReJc(top) RgsB Y1 Y8 Reuc(pot)
PW (TSSOP) 16 138.3 75.1 96.5 19.4 95.5 BTN °C/W
D (SQIC) 16 112.3 73.9 751 32.2 74.3 BAtND °C/W
BQB (WQFN) 16 86.3 90.6 56.4 15.2 56.3 32.9 °C/W

(1) TERBILUERBOBGHL I EDZEMIZOWTL, [HHERBLIWNIC o7 — VOGRS UELT 7V r—ay /= S RLTESYY,

5 ERHIHE
E 225 COBEIR EERIPAP, T = 25°C THIELTZARFKME (RSB D7ZR2UERD),
RIGA—H 7 ARG Vee w&/AME BHEE  RKE| B
1.5V 0.65 0.84 0.96
1.8V 0.73 0.95 1.1
EDALYF 2.5V 0.88 1.1 1.33
V14 J Alyvall \%
i 3.3V 1.03 1.27 1.5
5V 1.33 1.58 1.82
5.5V 1.41 1.67 1.91
1.5V 0.32 0.41 0.5
1.8V 0.36 0.46 0.53
HDAY TV 2.5V 0.45 055 063
V1. T Abwiab \%
K 3.3V 0.54 0.65 0.74
5V 0.7 0.85 0.96
5.5V 0.74 0.89 1.02
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H B 2SR COBEIREFMN, Ta = 25°C TRIE L7 UEE HHIRRBR 02O RY),
RGA—F T At Vee &/ME REREME  BOKfE| AL
1.5V 0.33 0.45 0.6
1.8V 0.36 05  0.65
AT R 2.5V 0.42 056  0.72
AV7 v
(Ve - V1) 3.3V 0.49 0.62 0.78
5V 0.61 074 091
5.5V 0.65 077 095
lon = -50pA ;gz ~ Veg-0.1  Vee-0.01
lon = -1MA 1.65V 1.2 1.61
Von ';jigg;““”ﬂj lon = -2mA 2.3V 2.1 2.24 v
lon = -8mA K\ 24 278
lon = -12mA 4.5V 3.94 4.21
lon = -12mA 5.5V 4.94 5.23 v
loL = 500A ;gg ~ 0.01 0.1
loL = 1MA 1.65V 0.03 045
VoL Low L=/l 16, = 2mA 2.3V 0.04 02| v
HIRIE
loL = 8MA 3V 0.13 0.4
loL = 12mA 4.5V 0.15 0.5
loL = 12mA 5.5V 0.13 0.5
I A= |V = 5.5V 21k 0V 0V ~ 5.5V +50| nA
lcext gajg/ﬁ 7 BEARIE. Voexr = 0.5 x Voo ;gz - 50| nA
T 7T 47 RKE, 4, Veext = 1.5V 1.5V 1| mA
‘ TIT 47 IRRE, BB, Veext = 2.3V 2.3V 29| mA
lcext ?ﬂé%?yﬁ e TOTA7RIE, SE, Veexr = 3V 3v 45| mA
TIT 47 IRRE, B, Veext = 4.5V 4.5V 95| mA
T 7T 47 RKE, S, Veext = 5.5V 5.5V 138| mA
loft ;@%’jﬁg’“ V) $7213 Vo = 5.5V 7213 0V 0V ~ 0.3V 0.25 10| pA
lec I Hefi5E TIRER, V) = Veg F213 0V, 1o=0 5.5V 0.19 2| A
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H 22 COBEREFFAN, Ta = 25°C THIE LR ERE (FrZRER 72 W BRY),
IRIA—F T ANGAH: Vee /IME FRAEME  mOKfE| Bz
1.5V 275
F RN EDT IT 47 Wb 1.65V 315
NI T ey ar L —2 R x—T L 23V 375
10MHz N7y 7 pA
V| = VCC FziE oV 3V 560
lo=0 4.5V 1020
5.5V 1370
1.5V 250
F XN EDT T 47 PHE 1.65V 285
W7 ry ar =23 T =T 23V 340
10MHz W7y MA
V) = Ve $7203 0V v 510
lo=0 4.5V 930
| .. 5.5V 1245
=gy [=R=Eg
cc IR T 15V 160
F X FNTEDT T 47 e 1.65V 170
N7 s 2 L —2 R R—T I 23V 210
1MHz N ey MA
V) = Voo $721% 0V 3V 250
lo=0 4.5V 350
5.5V 420
1.5V 140
FXINZEDT 7747 R 1.65v 150
WERT Fry av L —2 B T7 e —T L 23V 170
1MHz W7 a7 pA
Vi = Vee #7240V S 190
lo=0 4.5V 250
5.5V 290
Al BIEROZLE |1 ODOAN V=0 ~ Voo, ZOMDTRTOAIE |15V ~ 21l ma
e Voe 721 0V, Ig = OmA 5.5V :
C ANEE V| = 5.5V F7-i3 0V 5.5V 1.3 pF
Co % & Vo = 5.5V F7zi% 0V oV 3.1 pF
1.5V 16 17.9 20
1.65V 14 15.5 17
o 2.3V 7 9.7 13
Cint PEBAS B Cext = OpF; Veext =0 ~ Ve 3V 6 99 12 pF
4.5V 5 7.7 10
5.5V 4 5.7 7
56 941 XU
B 225 COHEREER BRI (FRICRRiR D72V RD)
o . Y BN BR|
INTA—Z R;E E %{4: cC E {E i{ﬂ‘
1.5V 18.2
1.8V +£0.15V 9.9
twi VAR FEEDNAT AT 2.5V +£0.2V 7.8 ns
3.3V 0.3V 5.8
5V = 0.5V 41
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H 225 COHELEB RIR L PPN (FrIZEEIR D72 RY)

SR i e Voo Rl RS
1.5V 9.6
1.8V £ 0.15V 8
TIET! #7212 CIR T ok cd 2.5V £ 0.2V 6.9 ns
3.3V £ 0.3V 6.6
5V 0.5V 6.5
1.5V 5
1.8V +0.15V 5
teu E”;Z;FE? MOEST 1157 | 27213 CIR 1 oRilcisv et 25V 0.2V 5 ns
3.3V £ 0.3V 5
5V + 0.5V 5
1.5V 9.2
1.8V £ 0.15V 7.8
CLRIZT! F23 T1 ofilcENTY 2.5V 0.2V 6.7 ns
3.3V £0.3V 6.5
5V + 0.5V 6.4
1.5V 9.3
1.8V 0.15V 7.8
t, R LR EEDORH AN 2.5V £ 0.2V 6.7 ns
3.3V 0.3V 6.5
5V 0.5V 6.4
1.5V 13.1
1.8V £ 0.15V 13
(LR DRH AT, Regt = 100kQ, Coxt = 100pF 2.5V £ 0.2V 12.6 us
3.3V £ 0.3V 125
5V + 0.5V 12.2
1.5V 2
1.8V £ 0.15V 2
t (1) TR AR EE DN A A, Rext = 10KQ, Cext = 0.1uF 2.5V £ 0.2V 2 ms
3.3V +0.3V 2.1
5V £ 0.5V 2.1
1.5V 912
1.8V +0.15V 911
{EEDORH AT, Reyt = 10kQ, Coy = 10uF 2.5V £ 0.2V 904 ms
3.3V £ 0.3V 893
5V 0.5V 864
tstartup @ FE) 1.5V ~ 5.5V 0| s

(1)  ZU7 AJ] (CLR) % 2500 x Cey SULBHEICNI AT HE, T A AD R IEMEIC B 52 D AREERHV £, 2V7 AN D @EEN A
DI LATOILDE, RC B AZRREIZ A BRI AELET,

(2) TAAAOEBTIIZESNINTER TEET, SMNEZ A7 ar T T, BB

B DO DA LI T, 72D

FINVAREE R FER T DITE, BIRELENZ E LB ESRIFICE L& RO N A ZHIINT BRI, 500 x Ceyx Di/MEZFHEL FT,

8 BT BT — N (DE A

e~

PEHGPY) EFF
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T | - [ | —

T SR O R T

Rising Edge Falling Edge Clear Clear Ignore Retrigger Ignore
Trigger Trigger Release Falling Edge Clear
Trigger  Trigger Release

B 51. AN/ HHS1ZV0H

57 A4 vy F /R
H 225 COBEREEHIPEN, Ta = 26°CTRIE L7 (FrIRLR DR IRY), [T A2 JEE ) S M
sox—p| mRO) | AN | TR | Voo ROME i Roci| s
C_ = 15pF
1.5V 7 35 59
1.65V 6 28.6 47
— _ _ 2.3V 4 16.6 26
tod T.T. ¥/ CLR Q iz Q C_ = 15pF v 3 124 19 ns
4.5V 2 9.4 13
5.5V 2 9.2 12
1.5V 4.3 8.3
1.65V 3.9 7
_ ) 2.3V 3 56
te Q Fik Q CL = 15pF o 25 5 ns
4.5V 24 4.9
5.5V 2.7 5.8
C_ = 50pF
1.5V 7 37 67
1.65V 6 30.2 53
— I _ 2.3V 4 17.6 30
tod T.T. ¥IZ CLR Q L Q C_ = 50pF v 3 3 > ns
4.5V 2 9.8 16
5.5V 2 9.6 14
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H HZE COBMEREFFAN, Ta = 25°CTHRIE LR (FRZFLBRO/RWERD), [372—2 R EEH ) 2MHR

INGA—H R (H) T ARG Vee RAME BYEE RKE| HAL
1.5V 2.3 36 44
1.65V 25 35 4.3
Rext = TMQ, Coy; = 2.3V 2.2 34 4.1 s
0. C_ = 50pF 3v 2.2 3.3 4
4.5V 2.1 3.2 3.8
5.5V 2 3.1 3.8
1.5V 831 934 1017
1.65V 832 934 1018
g Qriia Rext = 10kQ. Coyt = 2.3V 837 932 1024 ms
0.1pF, C = 50pF 3V 842 938 1030
45V 852 949 1043
5.5V 857 954 1049
1.5V 261 295 324
1.65V 250 301 316
Rext = 330KQ. Coyt = 2.3V 253 298 315 s
1uF, C_ = 50pF 3v 255 300 317
45V 261 306 320
5.5V 264 310 323
Aty @ Q-2 Q C_ = 50pF 1.5V ~ 5.5V +1 10| %
1.5V 82 344
1.65V 7 28
_ 2.3V 45 246
t¢ QF-xQ C_ = 50pF ns
3V 39 174
45V 31 126
5.5V 2.9 8.7
1.5V 46
T=Vee. T=GND 1.6V 46
Co® TR = 10MHz C, = 50pF 2.3V 49 oF
Cext = OpF Rext = 3V 40
M 45V 47
5.5V 49

() HA LA

(2)  KEBEORERHFVEISK T DM T NV AEOLES) GMBZAI 7 i DEEIZERL),

(3) HHEEAEIL [CMOS D #E )& Cpd DFIF NI > TRIAESNES,

10 BEHICHT BT r—F w2 (D

LG PE) EEF
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5.8 ARBIEE

Ta = 25°C (RFIZELIR D72 OERY)

&+ 5-1. #i8 RC ZEA LA/ AR, Vee =3.3V

EEL - T YR
10pF 1pF 100nF 10nF nF 100pF 10pF

1kQ 10.1s 1.01s 106ms 11.0ms 1.21ms(") 179us(") 61.9us("
1.5kQ 15.0s 1.50s 1.53ms 15.9ms 1.74ms(") 242us(") 69.4us()
2.2kQ 21.7s 2.17s 220ms 22.7ms 2.49ms(") 331usM 84.7us(")
3.3kQ 32.1s 3.21s 326ms 33.5ms 3.64ms(") 468pus(") 102us(
4.7kQ 45.3s 4.53s 460ms 47.2ms 5.14ms(") 643us(M 125us(")
6.8kQ 65.2s 6.52s 661ms 68.1ms 7.36ms(") 904us(™M 157us(M
10kQ 95.1s 9.51s 966ms 99.5ms 10.8ms 1.30ms(" 207us(M
15kQ 143s 14.3s 1.44s 149ms 16.1ms 1.92ms(") 281us(")
22kQ 209s 20.9s 2.12s 218ms 23.4ms 2.79ms(M 387us
33kQ 313s 31.3s 3.16s 327ms 35.3ms 4.14msM 552us()
47KQ 444s 44.4s 4.50s 464ms 49.8ms 5.88ms(") 763ps()
68kQ 644s 64.4s 6.52s 670ms 72.3ms 8.47ms(V 1.06ms(")
100kQ 946s 94.6s 9.58s 985ms 106ms 12.5ms 1.55ms(")
150kQ 1420s 142s 14.3s 1.48s 160ms 18.5ms 2.29ms()
220kQ 2080s 208s 21.0s 217s 234ms 27.3ms 3.32ms(
330kQ 2924s() 312s 31.5s 3.25s 351ms 40.6ms 4.94ms("
470kQ 2939s(2) 444s 44 9s 4.64s 501ms 58.0ms 7.02ms("
680kQ 2962s@) 643s 64.9s 6.69s 724ms 84.3ms 10.1ms
1MQ 2995s(2) 940s 95.8s 9.88s 1.06s 125ms 14.8ms

M

(two < 10us),

@)

e o =
© © o

e
3

0.6

Supply Current (UA)

e o o
w o

© o
SN

Supply Voltage (V)

K 5-2. BRER L ERELE L ORR

2253s (KxRxC > 2.2s) %2 2/ VVAMRIL, 738V ZA VRO N A2 DT RESET D AIREER B ET,

10ms AIIZIRE SN L RIE (KXRXC < 10ps) T, A7 —h w2 2 ELLNH TEARWRIREMEDHY | 71/ L ARIE# I ET A0 £

Input Voltage (V)

1.8
— -40°C — 1.5V
— 25C 16 \ — 18V
— 85°C 14 — 25V
— 125°C : N — 33V
< 12 — 4.5V
PR AR g 10 \ \\ — 55V
— = 1.
Pl e E os \
V2 o =] . \
T S f AN
— 2 0.6 AN N
0.2 N N\
: ~N ~ N
0
0.2
1.5 2 25 3 3.5 4 4.5 5 5.5 05 1 15 2 25 3 35 4 45 5 55

5-3. HEEBREANBELORR
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35
32.5

w
o

27.5

N
6]

225

_\
o N
o o o

Output Low-State Resistance (Q2)

12.5
10

1.15
1.13
1.11
1.09
1.07
1.05
1.03
1.01
£ 0.99
X 097
0.95
0.93
0.91
0.89
0.87
0.85

actor

-40

375 —
— 165V — 165V
— 23V ~ — 23V
— 3V g ¥|—av
—— 45V 3 —— 45V
— 55V § 325 |— 55V
Ry
[
Q
[ 30 [ —
Q
ks,
n 275
—_— <
2
§ 25
£ —
S 225
20
0 1 3 4 5 6 7 8 9 10 1 12 12 -10 -8 6 -4 2 0

Output Current (mA)

K 5-4. i1 Low RIEIEH & N EHR & DBAGR

Output Current (mA)

g 5-5. i1 High RRIBIEH & A EFR & DB

1.1

— 1nF 1.09

— 1nF

10n 1.07

— 10nF

— 100nF

—— 100nF

— 1pF 1.05

— 1uF

1.03

1.01

0.99

K Factor

0.97

0.95

0.93

— 0.91

— 0.89

——

 —— 0.87

0.85

K Factor

-20

0

20 40 60 80 100 120
Temperature (°C)

5-6. K (RELEIBE EDBAfR. Rey = 10kQ

1.5 2 2.5 3

3.5 4 4.5 5 5.5

Supply Voltage (V)

B 5-7. K (R E BREE & DBIR. Rexe = 10kQ

18

17 \ — 1k
— 2kQ

16 \ — 5kQ

15 \ — 10kQ

14 \

13 \

12

11 \

10

o \

8

N \

ol N

5 AN

. N

3 N,

2 S~ \\

I  — N i

4

0

1E-11 2E-11  5E-11 1E-10 2E-10  5E-10 1E-9 2E-9 5E-9 1E-8 2E-8 5E-8 1E-7 2E-7 5E-7 1E-6

External Timing Capacitance, Cext (F)

5-8. K f&%. Vcc = 1.5V, Ry = 1kQ ~ 10kQ

12

BRHSGT 37— RN 2 (T

S REB G PY) EFF
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3
— 10kQ
2.8 — 20kQ
\ —— 50kQ
2.6 — 100kQ
\ —— 200k
—— 500kQ
2.4 — 1MQ

2.2 \
s 2
[&)
g
< 18
1.6 N
14 A N
™~ N
\§§\\\\\
12 = -
- T~~~
=~
1 |
0.8 ‘
1E-11 2E-11 5E-11 1E-10 2E-10 5E-10 1E-9 2E-9 5E-9 1E-8 2E-8 5E-8 1E-7 2E-7 5E-7 1E-6
External Timing Capacitance, Ceyx: (F)
B 5-9. K 8. Vcc = 1.5V, Rgy = 10kQ ~ 1MQ
13
— 1kQ
12 — 2kQ
\ — 5kQ
" \ — 10kQ
10 \
9
1N
g 7
g
- 6
5
4
3 N
\\ \\ NN
2 I = N e e B ey e U
1
0
1E-11 2E-11 5E-11 1E-10 2E-10 5E-10 1E-9 2E-9 5E-9 1E-8 2E-8 5E-8 1E-7 2E-7 5E-7 1E-6
External Timing Capacitance, Cext (F)
B 5-10. K &3, Vcc =1.8V. Ry = 1kQ ~ 10kQ
2.6
25 — 10kQ
\ — 20kQ
24 — 50kQ
\
2.3 —— 100kQ
20 \ —— 200kQ
21 —— 500kQ
. — 1MQ
2
19 \\ \
5 1.8
e \
o 1.7
L N\
x 1.6
1.5
14 ™~
Y SN\ N
. <]
1.2 —
1.1 ===,
1
0.9 i
0.8
1E-11 2E-11 5E-11 1E-10 2E-10 5E-10 1E-9 2E-9 5E-9 1E-8 2E-8 5E-8 1E-7 2E-7 5E-7 1E-6
External Timing Capacitance, Ceyx: (F)
5-11. K =3, Vcc = 1.8V, Rey = 10kQ ~ 1MQ
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11
— 1kQ
10 — 2kQ
— 5kQ
9 — 10kQ
8
7
s 6 \
8
T s
4
3
5 \ \ \\\
s~ i Y i et S
1

0
1E-11 2E-11 5E-11 1E-10 2E-10 5E-10 1E-9 2E-9 5E-9 1E-8 2E-8 5E-8 1E-7 2E-7 5E-7 1E-6
External Timing Capacitance, Cex: (F)

5-12. K ¥, Vcc = 2.5V, Rgyt = 1kQ ~ 10kQ

2.1
— 10kQ
2 \ — 20kQ
—— 50kQ
1.9 —— 100kQ
18 \ —— 200kQ
: —— 500kQ
17 AN — 1MQ
BN
5 15NN
& q
) 1.4\
13 N N
’ N ~NUWN
e
1.2 — \
1.1 SS
1
0.9
0.8
1E-11 2E-11  5E-11 1E-10 2E-10  5E-10 1E-9 2E-9 5E-9 1E-8 2E-8 5E-8 1E-7 2E-7 5E-7 1E-6
External Timing Capacitance, Cey: (F)
5-13. K =3, Vcc =2.5V, Ry = 10kQ ~ 1MQ
6
— 1KQ
55 — 2kQ

\ — 5kQ
5 — 10kQ

K Factor
I

25

2 N

\ N

N N ™
1.5
\:::~_\\:\\§

1 1 B 33 O A BB

0.5

1E-11 2E-11 5E-11 1E-10 2E-10 5E-10 1E-9 2E-9 5E-9 1E-8 2E-8 5E-8 1E-7 2E-7 5E-7 1E-6
External Timing Capacitance, Ceyx: (F)

5-14. K &8, Vcc = 3.3V, Ry = 1kQ ~ 10kQ

14 RN T 57— RN 2 (DRSBTS P) 55 Copyright © 2026 Texas Instruments Incorporated
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2
— 10kQ
1.9 — 20kQ
\ — 50kQ
1.8 —— 100kQ
\ —— 200kQ
1.7 — 500k
— 1MQ
1.6 \
_ 15
S
S 1.4 \
[T
~ \
1.3
\\
~~N
1.2 =
—
1.1 \§
1
0.9
0.8
1E-11 2E-11 5E-11 1E-10 2E-10 5E-10 1E-9 2E-9 5E-9 1E-8 2E-8 5E-8 1E-7 2E-7 5E-7 1E-6
External Timing Capacitance, Ceyx: (F)
B 5-15. K fZ3. Vcc = 3.3V. Rey = 10kQ ~ 1MQ
4.6
4.4 — 1kQ
4.2 \ — 2kQ
“1\ — 5kQ
4 \ — 10kQ
3.8 \
3.6
3.4
3.2
3 \
- AN\
I I
w 26
x \
2.4 \
2.2
2
1.8 AVAN
1.6
1.4 N N
12 S
| T e e e -
0.8
1E-11 2E-11 5E-11 1E-10 2E-10 5E-10 1E-9 2E-9 5E-9 1E-8 2E-8 5E-8 1E-7 2E-7 5E-7 1E-6
External Timing Capacitance, Ceyxt (F)
5-16. K =¥, Vcc =5V, Rex = 1kQ ~ 10kQ
1.8
\ — 10kQ
— 20kQ
7 — 50kQ
—— 100k
1.6 —— 200kQ
—— 500k
15 \\ — 1MQ
1.4
5 N
|5
KN 1.3 \
x NN
1.2 SN
=i;\§
1.1
NS
1 =S
0.9
0.8
1E-11 2E-11 5E-11 1E-10 2E-10 5E-10 1E-9 2E-9 5E-9 1E-8 2E-8 5E-8 1E-7 2E-7 5E-7 1E-6
External Timing Capacitance, Ceyx: (F)
5-17. K &3, Vee =5V. Rex = 10kQ ~ 1MQ
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5.2
— 1kQ
4.8 — 2kQ
— 5kQ
4.4 — 10kQ
N\
3.6
S 32
8
< 28 \
2.4 N
N AN
N
1.6 N \\ ™
\\Es:\\‘\\
1.2 S — et My e
0.8

1E-11 2E-11 5E-11 1E-10 2E-10 5E-10 1E-9 2E-9 5E-9 1E-8 2E-8 5E-8 1E-7 2E-7 5E-7 1E-6
External Timing Capacitance, Ceyx: (F)

518. K &8k, Vcc = 5.5V, Rey = 1kQ ~ 10kQ

1.7
— 10kQ
— 20kQ
16 — 50kQ
—— 100kQ
1.5 —— 200k
—— 500kQ
\ — 1MQ
1.4 \
é 1.3 \\
o
E 12 N ™
. N
1.1
! Ny
i\
—
0.9 —
0.8
1E-11 2E-11 5E-11 1E-10 2E-10 5E-10 1E-9 2E-9 5E-9 1E-8 2E-8 5E-8 1E-7 2E-7 5E-7 1E-6
External Timing Capacitance, Ceyxt (F)
5-19. K &3, Vcc = 5.5V, Rex = 10kQ ~ 1MQ
5ms | 200
— 1.5V 1T 100 — 1.5V
— 1.65V = — 23V
~ Rk PR = £ % —
= — 3V 7 H g 20 — 4.
L £ N N J—
o — 45V 7 b oS 55V
£ 100ps o
= — 55V £ 5
fa Z = i
8’ 7 7 [ 2 I
2 10ps i § ) N TN
] k]
© % 2 0.5
g A € N 3
g s = E 02 ST
£ % 0.1
= ? = 005
100ns A
i AR e SRR 0.02
i AR ERARI 1kQ 2kQ  5kQ 10kQ 100kQ 1mMQ
20ns - .
External Timing Resistance (Rex)
5pF 100pF 1nF 10nF 100nF 1uF 10uF
- . s = L= = _
External Timing Capacitance (Cex) & 5-21. B MU HEBORARE (EI"E‘I’")[’X'I‘E &5
5-20. R/MNE MU HBEEABSIAZIDS VT BIAITEROEICHTEIN-ET—OTRS
YOfiEL D% h/={E)
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UTOT vy boifzEas —21%, fiE7 vt 2L 8 BB ERE OZBE)NTER 35 RERAREME (AFRMEL Ta =
25°C) oD ZEAbERL TWET,

10% 10% =
6.5kQ < Rey < 1MQ N — 1%
T . /!_‘_L\moom, ToF 100pF < Coq S THF 2. Y-y
Si 8% 3 8% — 33V
(0] () —
8 8 ~N _— g\gv
S 6% g 6%
§ K (10kQ, 1nF) 5 \ \
g 4% ~ g 4% Sq \
§ ~—— g 7 \\ T~~~
E o T | E L. Ay ™ wan it
x (] x (]
s < (85kQ, 100pF) k! /\7‘-‘%3__>, —
0 0
1.5 2 25 3 35 4 4.5 5 5.5 5kQ  10kQ 20kQ 50kQ 100kQ 200kQ 500kQ  1MQ
Supply Voltage (V) External Timing Resistance (Rex)
5-22. BREREICEFIZHEAREN/VUVRERE (# R 5-23. Coy = 100pF TORAE N/ UL RIREE (4
&) ¥E) L84 = UENEEDBR
BIAY 12D /BROEHAEDHE
Fft&EE : TRTOYAM IV /BPROEAEDHE
6% T
_senf TN i
E‘é 5% — 25V
2 11 — 3.3V
o 45% = —
£ 4y — 55V
@ N
£ 35% o =
o T~ -
g ™ ~ TN
W 25% ]
£ /"7% - — T\
I BE== T b
3 15%
s
1%
0.5%
5kQ  10kQ  20kQ 50kQ 100kQ 200kQ  500kQ 1MQ
External Timing Resistance (Rex)
5-24. Coyxy = InNF TOBRKMA/VIVRIGRE #HE) &9 1 X > VEHEE DR
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7.3 HRBESKEA
7.3.1 sn BHE

Ll e (e (s (2] ] [3] -

e

: Digital, Retrig active low trigger on clear release
: Digital, Non-retrig

— [ T 1T 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

6

K 7-3. T/\L READEE

732BFUAATEED > 3 v F

ZOFTRARAE, FEBOH ) SV AZ AR TS, BRIV IREE /AT — 7L ~ L F AT L—4 (Tvavh) mlEE
WL CWET, BRI RIBEY o ay "o 17V R, MR T 77 47 72, IBIIDO AT NI T ZE > TIER S 4
F3, MO AT NZIEESN TORWES B VAR ESZ B2 OE L 7% (RS 220 £,
R ARUIMEDOH TSV ANRIL, BRI ARXUERBAELTCWDE, #A T av T o E eIl E T 03
X227 HIZIBE OV AREDEL R ET, ZOBETICRDBRFRED, BIRSNHAIT avT 3o
ﬁﬁz@ﬁ%éf“ﬁfa“ FOREEPUEE ., FFE D/ VAR IS T D3 T VO /NSI B2 IR 52T VNI 42
UK DREE T R/ NRICIN Z D ZE N TEE T, SRS OV, TAAEHFFE I 27 a DFEN AT DT oy e SR
“C<7Z€§b\

7.3.3 #i#k RC BRIRER T >> 3 v F

HI1 7SV (two) 13, AMEEZ A 7L Rext & Cext IR T D2 LTIV IS VE S, TPUL2T323-Q1 13, tyo =
1000 x Ry X Coxt PIEMERIZR I T) /SN AMEZ 2 — 7y MT T DIDNTERET ST ET D3, RO, UL AEITE DL
BAZ &S TERAET D720 VAT LRREHLY BRIV AR EHEE T2 2L TELIOIT, FEEBMAT EREL K 2558
MiEELT, 1 2 HLT, B VLV AR A RS IEMEICTTRILET,

two = K X 1024 X Ry X Coyt (1)

H )7 SV ABELE, D EEAARAFLET,
° %%B&%i\/ﬁxgﬁlﬁl (Rext\ Cext)

- BE

. R

o HLELEREE

o« FUHNL AT —h U OENME

IERH AL TEREDAEIZE ST, )7 OVAENERES S E T, £, B, B F R R TR OfE
DEENTHE, 1 VAR CEBRE BN ECET,

FEAEDOIRBUE, BETIZIEE I — B EEHERFT 5720 FBEIZIXFEA S AL MEMNHDET,
FEAE DI F oY TIIRLEDEDO ATV XN RKEL IRESCENEBEICL > COEIT A NHVET, —iRIC, ¥
A7 ar T HiE, RC KRR ERLE ) AT —T )L = /LT RA(T I/H&ODQ D KRR ETREIRET,

F72, TPUL2T323-Q1 ICL-> THIFEISNDEED VKO0V ET, ZORREX., [Rry T 2HE e aic
Atwo ELTREA, 7V A7 —h = OEE, 385, il IREICIAEBLEENET, IHIT, 7L AR
BHDOTH BEPENHDHT-D DT X TOER N —EIMRTZNTOTH, BEIE 1% £ ET, 2t
Atyo PHARTEEIINLTNET,
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H 17V AR (eptwo) D73 — BV FNRZEZHEE T D121, HED AT NHETT, 2 13, o OFFRREICLS A
POV RIGRGERHEE T A ED HFIETT, eg AV HPUICE > TAEL TODEEE, ec 13X /307 avF LIk
STHELTODEE, Myo 1 TPUL2T323-Q1 12k > TAEL TV AEETT,

eAtwo = €R+€C+€Rec+AtWO(1+€R+ec+€Rec) (2)

fHCHEE 95113, BEEOBFHZHHLET (eamo = €Rr + € + Atyo). 72EXIE. XTR 2T 9 (RIEF AL~
5% + IREEZE) 15%)., #5451 0.1%. Atwo 5% %l 32— %07 TPUL2T323-Q1 77V —ar B OGA | ik
2T 25.1% CTHAHZEREICHEE SV E T, IV EfEe A I 5E, RKREZEITEEICIT 26.126% (2720 %
T

7.3.4 FEE S CMOS T =2 FINHT

ZOT AR, LS CMOS 7wy a7 VOB NEESN COET, DEIEE ) LV FIREIE, 73 A3k
DBWEY V7 BEVY —ATEHILERLET, ZOTNARAOBRBENICLY | AR Rl =y VB ER SN S
BRDHID, VRV EY TR EAT O G A BB T DRENDIET, IHIZ, ZOT A ADHINE, 7
PNAREARG T D EIKHERF CE D LL RIS B A B CEE T, IBBIRIC DR AB LT 57 7/ 2D
NENEHIRSDIENEE T, TR RERK | TERSN TOLERMIB L OB RZ F IR L TTIZE N,

RFEHDT v 270 CMOS H 71T, RO FEICL TBMLERZHVET,
7.3.5CMOS =2 3v P FUHAS

COTHNARZT, 23y T T =% T 7F v IZED AN PSS TOE S, ZhED ANITEA B —F A TH
0. TEKIRE | RITRSNTOD A FFER BLWHICRLESNZ, ANND7 T FETO|BIEL T, @HI1TET
MMESIVET , V=R 7 —2DGUT, TR R RER | RIS TOWDIRR A EIEL, TEAHRE RITRSH
TWDIRRAN— 7B DA—LOER (R=V + 1) 2L TRHRELET,

Y alybh NIH AN T =T 7F i, [ BRHIFIEIED ANVt TERSNADEAT I AEAFZ TNDED T, ZOT /XA A
I KIE F7213 A XD LN A TN T DI MESIEF (BN QO ET, ADITERE CMOS A X050 KH CHE
FCTEXET, REHADOANZHEUNKRIETEZE2BEIOLET, ANEBEEDOEBRE B CHE L. [ Eai4F
PEIFD Noe ELTEFRSNTWABANSHTZVOIRKE T, TAAOEIEE EREMLET, =3Iy NUHT AT
DFEHNZONWTE, [ =Ivh MDIZO0 TIESRLTIZEN,

BET I AL, AN —7 2 OFFRICTHIHITEEE A, RO ATIL, B2 High 7203 Low B/ELX
NI T DMEROHVET, AT LN ANEFT 7T A7 IR COVRWEE AT LB AN ET 7747 128R
FLCWVRWEEIZED R AN EBEE G 25020, IV T vy 7 E3 7 VA A iA BN cEEd, PEITE L=
RICIRFEDET A3, 10kQ OIGUAHELTSFL, BH X T R CTOEM 2L ET,

7.3.6 BHD/NT—T v THEETDS v FHE

DT AAAZIE, Ty FimBEEE ARSIV TOES, Ty FRIEIZIT—MKIZ D 247 Iy FL D ZA47 7Yy Try
TNEENTOET D, FHRMEATVEL THERE T 5T X TOMBREIE 13 E N TOET, FEERZRFREE T A AT,
BIRARANCEINLIZE ., £ 7y FRIEOHIPREIZARHTY, 72720, 207 A ATBMENTT — 0 Uty
I~ (POR) [HIE2MER SN TR, 7/ A ZADEFRREZ BAA T DRID /T =7 v 7RI TN TOWET v F B OHR
AR ELET,

- VPOR(max)

| avee

L |

>
At

B 7-4. BRD/INNT =7 v TIRETOER (Voc) T > Tl
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7-4 (2, BIREEDIELWY =AY T 7 %R, HESEE RS | L TERBRHE | OR TR SN D EZEFRL T
WET,

T —F2 T T BRI DRI, BIRDBERICA 772> TOBLERHY ET (Vge £ VPOR(min))o
BB T, THELEENESE | RSN QO DEFAN O E T LA T2 0B RHD ET,

KTy T imBLR O IPRRE L, T A AZE N BEHIIIE WD H (Vece 2 VPOR(maX)) DR TE LT ARREAHERF L F
‘a‘o

TNOOHHAR RIS DL, TNAADPRIO /Y —A ARRBIZR D ATREMEDS DD £,
7.3.7 BEHHI/YT — 5D > (lon)
ZOTSAATIL, BIRE YD OV ITHRFESNTOHLEICT R TOMAN 2T =7 T 2R A HERS T E

R %“4?—-7/1/@ o TNBEEE, FINENA AN BILIZEMRZRL HNTERDY — AL 7O ELLHITVER
Ao B IOV —7ERO &L, [BXWIFHEI RO g (EEEICI>TERSNET,

7.3.8 ERESNIEANR L 230 FE.

TPUL2T323-Q1 L, H-EEHI RIS T D72 OIS T AN BIEAL v a/VRE | B E AR T 572D DK
55V LYV DIE B EHRETDH AN EH ARG > T E T, BRI ESE5121E, High AJRIREETIIELE D
VT+(MAX (VIH) I//\/le/U: Low ]\jjf[j( i/#ﬁﬂi@ VT MIN) (V||_) LUF )\jj'fmﬁ%ff%ﬁ‘a—éz BN &)@i‘j— Hﬁ%ﬁ)(
DD, X 7-5 12 TPULXT T34 Z 773D Vg iocm vIL Loyl (FRFEE) SAEHERY 72 CMOS FRA ADEEL
~LERLET,

16
34 - 3.3V CMOS
12 |
= Vu
1 —_——
28 | HIGH Input
LOW Input
28 - 2.5V CMOS
24 = 2.4V (Vau)
22
-
s 2 - 2V (Vaw) I _
@ 1.8-V CMOS ——
E 18 —
S 18 -
?_ . e — —
2 14 L 145V (Vam) o
E — -
L 1 |12vCMOS -
> 1.1\ ey -
1|
08 | -
oot | —— T
04 |- 045V (Vo) 0.4V (Vo) 0.4V (Vo)
03V (Vo)
0z |
0 | | | | | | 1 1 [l | | | | | | | | I-_

16 18 2 22 24 26 28 3 32 34 36 38 4 42 44 46 48 5 52 5.5

Ve - Supply Voltage (V)

B 7-5. TPULXT DA HBEL X)L
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739 0 ySTN 7520

ZOT AR, DIeklb 1 DD =V DT 2y BTNV TTU IR EENTOET , ZOMREEZIERL TWD 3o
—VIZOWTUE, T —F Y =D —=VICH D iR | B/ ar 2B MU TS0,

Package Package

Solder
Wettable Flank Lead Standard Lead

B 7-6. $HMFIFTERDIT VI TIV 75245 QFN /S — LEHE QFN /8y — S OHBRETE R

Ty BT TT71E CERMT RO OB AR UGE T 5D BEDL A (AOI) 128D QFN /Sy —
POBBENEGIRVET, T XTIV TT071%, K T7-6 (ORI INNC, FHAESERAOREEEBINTH-01, T4
VTV L ERFBACEET, 2, AR T4y MERESRIER T 2D B ET, s oW TR, A=%
JZBE T B E T BTSN,
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7.310 25> 7 814 — Fig&
7-7T1E. ZOTRAAD AN ERTNNTEDIT T AT —ROHBNRHHEERLTOET,

EE
HXSRATEBRITRESN TODEZBALEBEL, 7T AAACE G 5 ALRENHVEYS, AIEH
NDoZ T ERDERZNETL T, ANEH A DOEEEREBRLIENHVETS,

Input

7-7. 8ANERAICHTBH5 0T ¥4+ — ROBRHEERE
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7.4 TINA ADHEEEE— R
7.4.1 7 7 KEBE

4_

TPUL2T323-Q1 [ZITH i/ T —H T (loff) PRAEFEREDME RIS TV | EIRFEEDK OV DL 35l
mA =5 KRR fi@iﬁ‘ BIRAZIRRE T, T VNV AN BIOHENCEEZEHINTE, 7 AARLEELE
Hh, o, WBENPHESNEE A, ZOk#IZ RC B TITEH SN EE A,

7.4.2 X5 — 7 v TBIF

TPUL2T323-Q1 IIZW i/ <7 —7 Ut vk (POR) [EIEE ASEH S, BB O A2 1L UES, BEAD S0 — 7
T BE TDZ > FagPA GRS N CWDEIR T T B OFEM N D ET, Z 7 BEFRITIEN RF— T v I
] (startup) DI T LTIt CEFEMEZBRMG TN TEET, 7777 702X POR [HI 1T TPUL2T323-Q1 %
Ready KEEIZIRFFLET,

7.4.3 4 > KEBIF
T#EIZ TPUL2T323-Q1 OA R EEOHRE T —R AR LET,

] 7-2. BRER
AAHD Hi#72)

JL® 1TJ @
JT1L@ 1] @
1L AR

(1) H=High BEL L L= Low BEL L, x Ry rT

(2) L=% low IZERE). H = high ([oBEE). | L = Easni- YL Rig
MERAOR high WoBREy, LI = E%éﬂf:/vvmaﬁiﬁ'ﬁ@?ﬁ low
(B

(3) LD, AN RSN EFIREN, T_TOH I L
NIET TN GRVREEY N v 7SR T2 E W R EIC I
SNTWVET,

(4)  BIOH I SVARELET 7747 ToLHBIZ I T SV AR NIATE R

7oA HINFBIND SV ANETET high 2B LT $7,

HIIIII—QI
A
—

| —| | X|IT|X
IT| IT| || X[ X[+
—
w
I
C
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87TV —a RE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets

PRAEVTZLEE A, fll 2 O BN 2R OEEVEICHOWTIE, BERROEETHWTL TV 7272<Z&ic
BVET, BERITA T OBRGIEELMGEL T AN 5L T, AT LAOBREE MR T o0 EBHVET,

81 77U —2a gl

TPUL2T323-Q1 2L T, ASIRIAT A XD EER SV AZ LR L ET, ZOT A ATFIN A AIRETY, OF
0. WABTITAT ORI AN NI 2ZZ L6 7SIV ATIER S, B ORI A HRRE S iz % 125
PREIAUZZ2V ER A,

ASIRIH — AR, KD 3 ODF—FASBRAELET, T, T. BLOCLR, ZhHd A 1% 3 A AND 4 —F
A S T IS TWD®D B RIT 7 — LR Y =1 (T)« T+ CLR IZHEWVWET, HFANIT =23y B
H T —=FTI7F ¥EE AL TNETZD  EAT IV AR IAIAEINL TNDTZ8 | REDERC /A XD L NME B TE
F1, 550 Ve J0EWEAIEHEE high LL TANE S0 HEL. ANE S0 Vo IVERWE S low L TR
ENFET, Vriok Vo ORI T, ZNODEOWT NN ERZETHET, ANERIIREZEOHFENIRELL TRESIET,
AV 2%, B ONE Y 250N H EAV—y P TRITERE T,

H 17 OV RBE L AT 2 A 7 Rext BE R Coxt DIEUCIOFI SV E T, [ ACEH4FE 127 a i T oy
MARESIVTEY, MBSV ANk TR bl 7a 56 b O EZ i BRI CE 97, TPUL2T323-Q1 DX AL TR
S AN S D EBEDOFEICOWTIL, LB a2 R TSN,
82HKEXMNETFT V- ay - Ty B
ZOT IV —ar Tk, TPUL2T323-Q1 ZfFEH L CANME B DL ERVERIISLE TRy UEBREL, S
NIy AZDONTREV LAZ M INTAERLET, X 8-1 12, 3o b BB =y UG ORI R ZRLET, SLH
TRV P HRHBROBEAIE, AMESZ T ANORDC T AN L. T A% Ve ISR L ET, Znlist
DY AR — R R AERRIER— T,

Vee

717 1 Bypass

_ | Capacitor(s)

]

VCC
Inm T _% Q | Active-high
Trigger = D TRIG output pulse
signal —y LT —bj __ Oneshot Q
cc ——aCLR Q
CLR —%
Vee RC C GND
LN\:—l—“—l—«
Rext Cext =
B 8-1. TPUL2T323-Q1 ZfEAL=/VAR P x L —4 DEIRE
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8.2.1 51 EL

8211 914XV J8&
TPUL2T323-Q1 O 717 VAR, SN A A 7 i L TEBER ESNET,

Rext & Coxt CHAR—NIIVCWDIEDOFIBHIL, [ HLEB)ESAF) DRIV TCNET, HARAEHE £ EHIN
T RAE 2R 2 72V IS L TLIEE Y,

TPUL2T323-Q1 (&, Ceyt = OpF LRt SN CWDIMS T T B LT TEET, ZORMTiE, L AgE
1. @)ﬂ@%ﬁk%%ﬁ?%i‘/ﬁ?ﬁﬁ REXT @ﬁ&:iofﬂiﬁéﬂifo Rext = 1MQ. Cext = OpF @%é\él%ﬁé%ﬁéﬂ
DEET, [ X1y F PR OFITRENTVET,

1WF K0 RERIMFT AT av T o 2T 25815, X 82 IR T ISMF T vayhd— X A4 —R
(Dext) ZIBNMNTHZET, BRATHIZa T oV O/ SALRET,

Vee

Vee -
Rext }Dext
RC - =
Cext
J__ GND C 4

B 8-2. S\ EMRRESY 1 4 — Fikds

8.21.2 AAhICHYT 5EEEE

ANEFIE, ZHBALE0Y Y7 Low ERRS, R 5Lnyy 2 High LRASIVET, THbkH R R ER | IZFE#Si
Teim RN VB EHIPHZ B A 72N DL TIZE Y,

RERD AT Vee F2T7 T RITRIGSEDRERHVET, AN EST DN TORW AR REF DA
NEBEHERIGSEDLIENTEET, ANNERF TR, e RSN 56813, IV 7 vy 77 2o Kte
Pt 7028 ATRE T, 7 74V MREEDS High DA ITIZ7 AT v 7 HET, 7 7 4/V MR Low DA ITIET A4
VoI LE S, arhe—JOBREIE R, TPUL2T323-Q1 ~DOU—7 8 (IHEBVFrM ] THRIE), B L UWAEE
RANTEBL — ML THRILO T AXBHIRSNE T ATEAE DT TV —a Tid, 10kQ EHUEAHEE S E
R

ZDT INAAD AT OFERMZHOWNTIE, TBEBERH |27 al 25 L TL7IZa0,
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8.21.3 HAICH T 5EEEIF

BIMEEZMEAL T, H7) HIGH KEEELERL £, HOUhDERE SIS &, TEXHIHFHE D Vou AR
T%ﬁhiﬁéz}btiﬁ CHNEEMETLET, V77U NEBEAMEALT, ) LOW REBEEAEMRLET, HDIZERE
Ul TESTHIFFE) D Vo AR TRIES NI I I BEN LR LET,

FEFITENHIBTHH- T, WOREIZRD RN S DT v 27 Vi, dFE7s TR ADAEE R T DT
D BUWICEEEE LN TTEE N,
TPUL2T323-Q1 1%, 77— — DOtk Z T X Tili7zL 2o, & F.Jrfe;g 50pF LA FOAMEBEERE CEEd, K&

REMAWOEGAIL, Btz M RAER NIHERF T 5720 ICESHRPTZ B ML ET,

TPUL2T323-Q1 1%, MEXMIFHE  RICERSINTWBHELEBIOER (Von 3L Vo) TR 2V /1o TRE
WwENDEFHEFLO A2 BREN CXEJ, HIGH IREETH 328546, 20X EEIL, WEL-H1BIEE Ve
EUOBERELEOZELLTERINET,

KEHOHEINTTa—T 4 T OFFICTEET, K% Voo T30 70 RICE#ER L0 IOIZ L TLEEEW,
KT ISAADH FTOFEANZHONWTI, THEREFLIA B/ a2 L T30,

8.21.4 ERICEET2EEENR
HAIDE FN%E FEMESM ) CHESN CWAHIFAN THLZ LR LT, BRI v aicidiis
hﬂ\éoto R LA T A ADOERBFHEE T E ST ET,

BIEEIRIL., TPUL2T323-Q1 DT X TOHNITE > T/ —AENDIRETRE T BEXHIEFIENGERMEINT- R KE
(ﬁﬁa{)lu lccy BEOAAYF U I/ IBIERBRO G FHEFE LY —AEBRA G T DI NMNE T, vy 7
AAL, EOBFRDOLBHEINDERO A% —ATEET, T KEK I a%iém‘: Ve #BEIE D i NE A
RNJDIZLTLIES Y,

|
' T omns T 10MHz
Oscillator p” Oscillator
leca 1) lecs {’{
10MHz 1MHz
Oscillator Oscillator y
ICC4 77
1MHz
Oscillator
T,
Sample 0 /f :
o L —f | 0 500us 14tc 1023tpc 1024tp¢
0 e Zac o d023c 1028 g4 K#(\RC EOBEDT O T TREOHRE
8-3. NE/X RCEDIZEDT VT4 TREDHEE HE—K
hE-—FK

TPUL2T323-Q1 ITIEAT SAADMEE BN ELE KIFT 4 %ﬁ*ﬁ@@ﬂ”ﬁ% RARHVET, ZNDHEX 8-3 LX 8-4
_/Tbia“ lcc DENE, XV ERERT 7T 47 IRIEEE BN HEN A BEIZR2D 3012, | B 94414 @B —K A
SYEESHCVWET,

KxRxC<( 400us Tidk, 10MHz ¥iRas 2 1L C RC #A 7 %% 7V 7L 0D 1023 AUV &0 FLUE
3 AMER RCAEDRE FUZNERT Ty A Sb— 238 F N7 iHEE I 3HEINLE4, RCIERIENTE T3 5&,
Wik 7 a7 a "L —2 TS i, 10MHz FIRER D B D3A R —T TR ET,

KxRxC > 400us D&, 410D RC HIE VA7 D% T 10MHz JEIEZENA 71220 £4, Z D% IMHz BIRER 2
K 13 DEN RC PEY AV MO TT 7T 4712720 &P A2V T AMHz F R4 6 0 J& 5oy B EZ2 m <L
T =T ROV AR YR — R ET, JIEFICNET Faray S —22 G058 HEEN
HINLET, RC HIESAZNANET T5L WET Fas oL —2 38R0 1IMHz F8IRRE D B3 A % —T L
2720 ET,
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RC RITENTET D&, T BSTHIFFIEI D lcext (max) CREBSITWDERKRIHE I T, SMF= 7 HFER A AL

“CLE Vee (ISR REBSIVET . £72. loxt (max) = Voo !/ Rext P KNEFIHE 23 FEET DL, SMBA A 7RI ITEIR
SENETELET, ZOERITERNDERE 7L SHAT-5 . TPUL2T323-Q1 O loc O TIEHY EH A, 5

nBE%@@JE’](ﬁ%E‘%ﬁ I¥. Prc =N CextVCC / (Rext Cext) THEETE N IR ERRE A7V 5T,

77 RiX, TPUL2T323-Q1 O R COH NI > T 7SN ET . [ B9 CRE SN HE ET (Icc)
DK AT o 7 BIMEE OBEBIROGFHIELWERE YV TEXOMERHVET, aVvy T/IAA
WL, TRy v I CEDEMD a7 CEET, T i KIERS | ICFLHi S 72 GND #EE O fie KA % %
TRNIIIZLTLTE SN,

B AR [ =T o Oy 2 (SLL) 2N =2 Fo . VTN RDBFFIEN GRS L COD IR A L CRHE
TEETS

EE
[ HOAHRATE RSN RRR SN B KBS TIRE (Tymaxy) 1. AT A ADBEZ 1T D720 DB
FRAECI, [ RA NGRS T X TORKIBREZE 235729 L TLIEE W, Zb O il BRAE
I, T A ASOEEEHS O ESHL QOO ET,
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8.2.2 HM/GR5TFIE

TR AL AL AV E TPUL2T323-Q1 &1 95 L & IR 2 s B AEHN 58912, Excel X—2D AV ¥ =L
— XL TCOET, ZOBVF 2l —XE, TANAAORE T A NVF D FRGF L a BV ET, LTOFIE
1. ZORF2 AV MIERHEHEIN TOAIERZE L CLERIAI SO Z FE CEHE T B S ET,

1
2.
3

B

N o

10.

11.

12.

H D H )7 Al (two) IR L, two1 = two / 1024 ERELET,

Cﬂ%ﬁ@<k7k@i591f£0iﬁ‘o Cexm = tW01/50000

LUF5, Coxpr (THBITU 10 T T U HEZRINL | ¢ ox (AL ET, {100pF, 1nF, 10nF, 100nF, 1uF,
10uF}

INEFES LR DI/ ET, Rext1 = two1/Cext

FE 4 D Reyrq &FNA 3 D Copq ZAEHL T, [1CLHIFFIE 2D v ar D)7 ay M AL T, kbifv K £&
BEROET,

INERS EIRD I/ E T, Rext = tw01/(K X Cext)

BN LT A 7B Rext & RC 225 Vee WCHEREL E 7,

BRLT=Z AT 2T oY Coq & RC (IE) 706 C (A1) ICHEL £ 77, C B3/ T NITBINEE CEET A,
BHEEECTIINELYER A,

Vee & GND EDORNZ, 0.1uF DA /3R 2T o B 2B IILE T, 2027 hE, MBI T A ADEL, 7
2 Vge B & GND BV O FIZEKANITE DT CRLE T2 ERHVET, LAT I MIEZ L AT TN 7 ar
IRUET,

H O EMEARIE, #9 50pF LA FIZeDI0CLET, ZAUTEE R HIR CIIHV EE AN, T+ —~ 2 A%
EiEb L, EEMEDORBEZBIS ZENTEET, 2, TPUL2T323-Q1 235525 T /A AD/RZ— U 258 Dy
DY YA RN THIETEITEET,

I OEHEATRTE (Voc/lomax)Q FOKRELET, ZhaTTH&, T i RER | Ofc R ) BIRICER T 50
ZRHSZENTEET, 1FEAED CMOS AJJiE, MQ HAL THIES DI EA R 2 2 TV ET, Ziudk, B&ie
TRIEESND R/ IMELIE DN REVME T,

BORED TPUL 7730 TARAATHRESNAZEHEEAEHV AN, WEENEEO LRITT 7V r—a
> LIR—KCMOS D& & 7- Cpd Dt D FNEZF AL CiHETEET,

823 7Y or—= 5 HIkR

| 11
o Js] e e

K 8-5. WH/IWVARDEA XV TH

Measure cycle 1 Measure cycle 1 2 3

T J T J
=1R_c=: 1023 * tre > <ﬁR_c><‘R_c><tR_c> 1021 x tre
ICC I_ ICC J_l—“ 1
-—p «—RC measurement circuitry active —p» «——— 10MHz clock active

. 10MHz clock active

tf—————————p» «— RC measurement circuitry active

\j

a J — I_ < 1MHz clock active >
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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 ©)
@ ©)
TPUL2T323PWRQ1 Active Production TSSOP (PW) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2T323Q
TPUL2T323WBQBRQ1 Active Production WQFN (BQB) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2T323Q

@ 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 Tl 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. TI 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 TPUL2T323-Q1 :
o Catalog : TPUL2T323
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https://www.ti.com/product/TPUL2T323-Q1/part-details/TPUL2T323PWRQ1
https://www.ti.com/product/TPUL2T323-Q1/part-details/TPUL2T323WBQBRQ1
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/tpul2t323.html
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NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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PACKAGE MATERIALS INFORMATION
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INSTRUMENTS
www.ti.com 2-Feb-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)
TPUL2T323PWRQ1 TSSOP PW 16 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TPUL2T323WBQBRQ1 | WQFN BQB 16 3000 180.0 12.4 2.8 3.8 12 4.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 2-Feb-2026
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPUL2T323PWRQ1 TSSOP PW 16 3000 353.0 353.0 32.0
TPUL2T323WBQBRQ1 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.

4226161/A
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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.

(G20 w N
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PWOO0O16A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

:

7 1

16X (1.5)
|
{ [
|

16X (0.45)

(R0.05) TYP

e
.
-

SYMM

-
St
S

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK
OPENHVGAA\\\ METAL
EXPOSED METAL

*H‘* 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

METAL UNDER
SOLDER MASK

SOLDER MASK
fOPENING
ffffffffffff N

I
"~ EXPOSED METAL
0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220204/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

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE

16X (0.45) |

16X (1.5) SYMM
|1 | ¢ (RO.05) TYP
— | e
|
|

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

4220204/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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