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TPUL2T223 (WQFN, 16) [2.5mm 2.5mm

D 9.9mm x
TPUL2T223 (SOIC. 16) 9.9mm x 6mm 3.9mm
TPUL2T223 PW 5mm x 6.4mm |5mm x 4.4mm
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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
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5.1 B RAENR
B B 225 COBER RPN (FrloitakosaniRy) (1)
B/ME BoRfE =774
Vee R SRR )i -0.5 6.5 Vv
\2 TVHIN NS BT -0.5 6.5 \Y
Vo TUITATIRBET DT D2V ) B E ) 05  Vcc+05 \
Vo B —F L RRRETOT DL FRIE#HIPE ) -0.5 6.5 Y
Vre RC &' 0> [T i 0.5 Vcgc+05 v
» ANNIT 0T FAF—NENE. B V, <-0.5V -20 mA
ANIT T BAF—REF, 7IVA 1us V, < -0.5V -200 mA
lox Ao 7 ZAA—RE, #i Vo <-0.5V -20 mA
W57 FAF—RER, 7OV s Vo < -0.5V -200 mA
o T YLV )R Vo =0~V¢e +50 mA
FUHN B, VA s Vo = 0~Vce +200 mA
Vee £7213 GND Zifiild 353 i i it +200 mA
Rext SREAZ TR 1 kQ
Cext P EAIL T Fe xR B A 13 uF
T BEO IR 150 °C
Tstg RIFIRE 65 150 °C
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OFEISTH | Tt KER | ORI THIUL, —IREMEICES>TT AR EETHLTRO AN, FERITITHERE LV ATREMER
BOET, ZOFETT NAAZIESEDL, T A AOEHRME, B, MR T A RIFL, 7 (M ADF M AT 2RSS £,
B 20T T REMERZIRTL T, BEEHREZBR 5ZENHIET,

I AA =R 2B Dé, FAJ T EROIR KRB AL B ROVET, FHMITOVWTUL, 77V —var it roar 2 2R
TZEW,

5.2 ESD &%
1B By
AEEF L (HBM), ANSI/ESDA/JEDEC JS-001 4D +2000
V(esp) FrERE — - = - v
F A AU EET L (CDM), ANSI/ESDA/JEDEC JS-002 #i4il (2) +1000

(1)
)

JEDEC ®ORF = Ak JEP155 |2, 500V HBM TIIAE#ED ESD HHL Y mE A TR A MEN AIRETHHEHESN TWET,
JEDEC DRF =k JEP157 (2, 250V CDM TIIAEHED ESD B M7 mE A TZ AR MIEN PR THOERESILTOET,

5.3 #REIERMH
H & COBMEIRE RN (FRZFLBR DR RY)
A% i \ Fit B/ME B B

Vee EIRET 1.5 55 \%

v, AN EIE 0 5.5 v

Vo HI AT 0 Vee \Y
Vee = 1.5V -4 mA
Vee = 1.8V 6 mA

loy @ High L~V ) & Vee = 2.5V -26 mA
Vee = 3.3V -50 mA
Ve = 5V -50 mA
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H H & COBMEREFFAN (FHIFLBR D72\ RD)
thik Bt G B/IME BARME BAL
Vee = 1.5V 4 mA
Voc = 1.8V 6 mA
loL @ Low L~ULHH ) i Vee = 2.5V 26 mA
Vee = 3.3V 50 mA
Vee = 5V 50 mA
Rext @ SN A A BB Vee = 1.5V~5.5V 6.5 1000 kQ
Cext @ SR IAR D Fep 1S B R Ve = 1.5V~5.5V 0.1 1000 nF
two TR E SN 7L A Vee = 1.5V~5.5V 0.001 860 ms
C F RN AR Vee = 1.5V~5.5V 50 pF
VpoRr RU—F Yy T T EIE AYAVcc = 20ps/V 0.3 15 Vv
AYAV ¢ ST —A G 7 L—F Vee = 0.3V~1.5V 20 ps/V
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 Z2R COBTERERIEN, Ta = 25°C THIELZAREME (FrZiiidR o Ey),

RIGA—F T AN Vee H/ME BEHEME  BOKfE| HAL
1.5V 0.33 0.45 0.6
1.8V 0.36 05 065
vy |ERTIER 2.5V 0.42 056 072
(V1+- 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
lop = -1mA 1.65V 1.2 1.61
Von ';jigg;““”ﬂj lon = -2mA 2.3V 2.1 2.24 v
lon = -8mA 3V 2.4 2.78
lop = -12mA 4.5V 3.94 4.21
lon = -12mA 5.5V 4.94 5.23 v
loL = 500A ;gg ~ 0.01 0.1
loL = TMA 1.65V 0.03 045
VoL ';?%;&/Vﬁ loL = 2mA 2.3V 0.04 02| v
loL = 8mA 3V 0.13 0.4
loL = 12mA 4.5V 0.15 0.5
loL = 12mA 5.5V 0.13 0.5
I ANY—2EE |V, = 5.5V £721% OV 0V ~ 5.5V 50| nA
leexr | 7 iR, Veaxr = 0.5 x Ve 1.5V~ 50| nA
L 1L 5.5V
TUT AT WAE, B, Veexr = 1.5V 1.5V 11| mA
‘ TUT AT WHEE, W, Veext = 2.3V 2.3V 29| mA
lcext ?ﬂé%?yﬁ e TOTA7RIE, SE, Veexr = 3V 3v 45| mA
TOT 47 KA, W, Vepxt = 4.5V 4.5V 95| mA
TUT AT WAE, K, Veext = 5.5V 5.5V 138| mA
loft ;@%{%7" V| £721E 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
1.5V 40
1.65V 50
) 2.3V 75
lec GG FXRNZEDT 7T 47 KEE. V| = Voo F721L 0V, Ig=0 2V 100 pA
4.5V 155
5.5V 195
Aleg FBIREROLE |1 DODATI V=0~ Voo, TOMDTXTH AL 1.5V ~ 21l A
it Voe 721 0V, Ig = 0mA 5.5V
C NVAE3 V)= 5.5V /213 0V 5.5V 1.3 pF
Co A Vo = 5.5V /2% 0V oV 3.1 pF
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H B Z2R COBTERERIEN, Ta = 25°C THIELZAREME (FrZiiidR o Ey),

RFGA—F T ANGeft: Vee &/ME A BKfE| HAZ
1.5V 16 17.9 20
1.65V 14 15.5 17
2.3V 7 9.7 13
Cint WA & Cext = OPF; Vext = 0 ~ Ve v 5 99 ” pF
4.5V 5 7.7 10
5.5V 4 5.7 7
56 9414 X U
H 22 COHERE EIREGEIHN (FRZFLR D72 RD)
TR B3 bt Vee N s
1.5V 18.2
1.8V +0.15V 9.9
twi 2V ARG EEDONH AT 2.5V +0.2V 7.8 ns
3.3V£0.3V 5.8
5V + 0.5V 4.1
1.5V 9.6
1.8V +0.15V 8
TIETT £721L CLRT DRNZIENTY 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
e Eufﬁ%qjj MOESNT 113 F | $7213 TIR T oot 25V 0.2V 5 ns
3.3V £0.3V 5
5V + 0.5V 5
1.5V 9.2
1.8V +0.15V 7.8
CLRIZ T F3 T1 officENTY 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
th AR— /L RIHER HEEDNH AT 2.5V 0.2V 6.7 ns
3.3V £0.3V 6.5
5V + 0.5V 6.4
tstartup (1 JEL N R [ 1.5V ~ 5.5V 0| us

(1) TAARAOEBHHICZFSNIZN TG CEET, SMIF A7 ar T o HIid, BfRICFKRET D7D ORI E T, a7 1o
FOVAREE A LT DT, EIEENLE LB ESRICEL 2% BAION HEEINT 2R, 500 x Cex FLL LAFFREL 37,
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1T 1= 1= 1
N S I s 1 s B e N
J S e I |T|u

N )

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

B 51. AN/ HHS1ZV0H

57 24 v F %
HHZER TOBEREGIHN, Ta = 25°CTRIELTZAERME (FHCFRBROZRWIRY), T35 2—Z R EE H) 5 F
sox—p| mRO) | AN | TR | Voo ROME i Roci| s
C_=15pF
1.5V 13 28.6 64| ns
1.65V 10.9 231 50.9| ns
_ — _ 2.3V 6.6 13.7 274 ns
tod T.T. ¥/ CLR Q iz Q C_ = 15pF
3V 5.1 9.8 19.7| ns
4.5V 3.8 71 13.5 ns
5.5V 3.4 6.3 11.7 ns
1.5V 3 6.9 ns
1.65V 2.6 5.7 ns
— 2.3V 1.9 36| ns
te Q21X Q C, = 15pF
3V 1.6 2.9 ns
4.5V 1.3 24 ns
5.5V 1.1 2.1 ns
C_ = 50pF
1.5V 13 31.8 71.2 ns
1.65V 10.9 24.8 56.7 ns
_ I _ 2.3V 6.6 14.3 31.1 ns
tod T.T. F/=1X CLR Q F=1xQ C, = 50pF
3V 5.1 10.8 225 ns
4.5V 3.8 7.9 15.8 ns
5.5V 3.4 7 13.9 ns
1.5V 129 405| ns
1.65V 116 31 ns
o ) R Rext = 10kQ. Coye = |2:3V 87 161 ns
0. C_=50pF 3V 75 18| ns
4.5V 62 96 ns
5.5V 58 88| ns
8 BT T 57 1 — N2 (DB kO o) 2545 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TPUL2T223
English Data Sheet: SLVSL10


https://www.ti.com/product/jp/tpul2t223?qgpn=tpul2t223
https://www.ti.com/jp/lit/pdf/JADS053
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JADS053&partnum=TPUL2T223
https://www.ti.com/product/jp/tpul2t223?qgpn=tpul2t223
https://www.ti.com/lit/pdf/SLVSL10

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

TPUL2T223
JADS053 — JANUARY 2026

H HZE COBMEREFFAN, Ta = 25°CTHRIE LR (FRZFLBRO/RWERD), [372—2 R EEH ) 2MHR

IRIRA—H 1R (AS) &R () T AN Vee R/AME EXEE RAE| HAL
1.5V 814 996| s
1.65V 815 997 us

to M Q- Q Rext = 10kQ, Coy= |23V 815 997 us

we - 0.1uF, C__ = 50pF 3V 815 997| ps
4.5V 805 985 s
5.5V 793 971] s

Aty @ QF-ixQ Cy = 50pF 1.5V +1 +10| %
1.5V 3.8 28.6 ns
1.65V 34 233| ns

_ 2.3V 26 205 ns

t Q FiEQ C_ = 50pF v X 145

. . ns
4.5V 17  105| ns
5.5V 15 72| ns
1.5V 40 pF
_ 1.65V 40 pF
T= VCC\ T=GND f|
c IR = 10MHz C_ = 50pF |23V 40 PF
pd Cext = OPF Ry = 3V 40 pF
1MQ
4.5V 40 pF
5.5V 40 pF

() A LR

(2)  KHREONRERIFEICH DT OV AEOLE) GHERZ A 7 E i ZERS),
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5.8 KJMFE

Ta = 25°C (FFIZREIR DR ERY)
&+ 5-1. #i8 RC ZEA LA/ AR, Vee =3.3V

T
EHTE
10uF 1pF 100nF 10nF 1nF 100pF 10pF
1kQ 9.89ms 989us 103ps 10.7ps 1.19us 175ns 60ns
1.5kQ 14.7ms 1.47ms 1.50us 15.5us 1.7us 236ns 68ns
2.2kQ 21.2ms 2.12ms 215pus 21.2ps 2.43ps 323ns 83ns
3.3kQ 31.3ms 3.13ms 318us 32.8us 3.56us 457ns 100ns
4.7kQ 44.2ms 4.42ms 442us 46.1us 5.02us 628ns 122ns
6.8kQ 63.6ms 6.37ms 645us 66.5us 7.19us 883ns 153ns
10kQ 92.9ms 9.29ms 943us 97 .1us 10.5us 1.27us 202ns
15kQ 139ms 13.9ms 1.40ms 146ps 15.7us 1.87us 275ns
22kQ 204ms 20.4ms 2.07ms 213us 22.9us 2.73us 378ns
33kQ 306ms 30.6ms 3.09ms 319us 34.4ps 4.05us 539ns
47kQ 434ms 43.4ms 4.40ms 453pus 48.7us 5.74pus 745ns
68kQ 629ms 62.9ms 6.37ms 654us 70.6us 8.27us 1.04ps
100kQ 924ms 92.4ms 9.36ms 962us 104ps 12.2us 1.52us
150kQ 1.38s 138ms 14.0ms 1.45ms 156us 18.1us 2.24ps
220kQ 2.03s 203ms 20.5ms 2.12ms 229us 26.6ps 3.25ps
330kQ 3.05s 305ms 30.8ms 3.17ms 343us 39.6us 4.83us
470kQ 4.34s 434ms 43.8ms 4.53ms 489us 56.7us 6.85us
680kQ 6.28s 628ms 63.4ms 6.53ms 707us 82.4pus 9.88ps
1MQ 9.18s 918ms 93.5ms 9.65ms 1.04ms 121us 14.5us
1.0 1.8
— -40°C — 1.5V
0.9 | — 25°c 16 N — 1.8V
08 | 8°C 14 — 25V
© | — 1250¢ : N — 33V
<07 < 12 — 4.5V
= PR AR E \ N\ — 55V
€ 06 — = 10 N\
2 L] [ \
505 /7 5 ; 5 0.8 \
&)
Z 04 | inana R i AN
g U 76/—\/ % . l \ N
@ 03 7 04 N AN
- ? 0 W N N
0.2 0.2 \\ \\
0.1 0 —%
0 -0.2
1.5 2 25 3 35 4 45 5 55 0 05 1 15 2 25 3 35 4 45 5 55
Supply Voltage (V) Input Voltage (V)
K 5-2. BREHREEREBE S OBR 5-3. HEBREANBEL DR
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35 375 —
— 1.65V — 1.65V
_ 325 — 23V & 35| 23v
S 5 — 3V < — 3V
3 — 45V g — 4.5V
§ 275 — 55V § 325 | — 55V
@ 2
(72 (723
8 25 ¢ 30 [ —
% 225 %
Ué) 20 | 2 275
o 2
:f 17.5 EE 25
> >
g 15 g
o O 225
12.5
10 20
0 1 2 3 4 5 6 7 8 9 10 11 12 -12 -10 - -6 -4 -2 0
Output Current (mA) Output Current (mA)
B 5-4. 1177 Low KREEH & A ERE DEAR 5-5. 177 High JKEEHR & H OB & DR
1.15 1.11
1.13 — 1nF 1.09 — :IISFF
1.11 — 10N —_— n
100 — 100nF 1.07 —— 100nF
1'07 —— 1uF 1.05 — 1uF
: 1.03
1.05
. 1.03 L 1.0 —_
§ o —T— € 0.99
N ©
£ 0.99 L 097
X 0.97 0.95
0.95 0.93 — ——
0.93 0.91
8.2; —— — —— 0.89 —
. [—
0.87 I e N 0.87
0.85 0.85
40 20 0 20 40 60 80 100 120 ez s S ey 2% 88
Temperature (°C) upply Voltage (V)
5-6. K (RE&IBE L DBAfR. Royx = 10kQ B 5-7. K R EEBREE & DBEIR. Rext = 10kQ
18
17 \ — 1kQ
— 2kQ
16 \ — 5kQ
15 \ —— 10kQ
14 \
13 \
12
11
5 10 \\
8 9
fiis o \
X
, \\ \
6 AN
5 N
4 AN
N
NN
3 N N— |
2 \2‘:  — N R e
1
0
1E-11 2E-1 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 %%, Vce = 1.5V. Roy = 1kQ ~ 10kQ
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3
— 10kQ
2.8 — 20kQ
\ — 50kQ
2.6 —— 100kQ
\ —— 200kQ
— 500k
24 — 1MQ
2.2 \
s 2
&
< 18
1.6 N
14 A N
\\ ~ | N
N
12 XE I~
—
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. Rey = 10kQ ~ 1MQ
13
12 — 1kQ
— 2kQ
\ — 5kQ
" \ — 10kQ
10
o\
1N
:% 7
- 6
5
4
3 N
\\ \\ \\\
2 = \\_\:\§~~
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
— 10kQ
25 \ — 20kQ
24 — 50kQ
\
2.3 —— 100kQ
29 \ —— 200kQ
— 500k
2.1 — 1MQ
2
P ANEEAN
5 18 \ \
3 17 X
x 1.6
1.5
14 ™~
1.3 B SSAN :\
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. KR8, Vcc = 1.8V. Rey = 10kQ ~ 1MQ
12 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2026 Texas Instruments Incorporated
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11
— 1kQ
10 — 2kQ
— 5kQ
9 — 10kQ
8
7
s 6 \
8
~ 5
4
3
\ \ \\\
2 —T—— |
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
\:::‘~\\:\\s

1 T T IO T

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
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2
— 10kQ
1.9 — 20kQ
\ —— 50kQ
1.8 —— 100kQ
\ —— 200kQ
17 —— 500kQ
— 1MQ
1.6 AN
_ 15 \
S
S 1.4 \
L
x \
1.3
\\
12 —
) —
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 8. Vcc = 3.3V. Rey = 10kQ ~ 1MQ
46
4.4 — 1kQ
a2 N\ — 2kQ
“1\ — 5kQ
4 \ — 10kQ
3.8 \
3.6
3.4
3.2
3 \
- AN\
o] IAN
w26
x \
2.4 N
22
2
1.8 AVAN
1.6
1.4 NS
1.2 = S A R
1 R =Fﬁ=ﬂ===ﬂ
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 fR¥#l. Vcc =5V, Rext = 1kQ ~ 10kQ

1.8
N — 10kQ
— 20kQ
7 — 50kQ
—— 100kQ
1.6 —— 200kQ
—— 500kQ
15 \\ — 1MQ
14
5 N
o N
& 1.3 \
x NN
1.2 NN
=i;\
1.1 \
N
Y
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 %8, Vcc =5V, Ry = 10kQ ~ 1MQ
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5.2
— 1kQ
4.8 — 2kQ
— 5kQ
4.4 — 10kQ
4 \
3.6
S 3.2
[&)
W
< 28 \
2.4 N
NG
16 N Sq
S
1.2 = — e —
0.8
1E-11 2E-1 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)
5-18. K &3, Vcc =5.5V. Ry = 1kQ ~ 10kQ
17
— 10kQ
— 20kQ
16 — 50kQ
—— 100kQ
1.5 —— 200kQ
—— 500kQ
\ — 1MQ
1.4 \
5 13 \\
o
g RANNE
X 1.2
\\\
1.1
! N
~Ne
‘-_-
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 &8, Vcc = 5.5V, Rex = 10kQ ~ 1MQ

UTO7ay oA T —21%, #iE 7 oAl B BB ERE O ZEE R § 2K REME (AFRE Ta =
25°C) oD ZEAERLTVET,
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1s 10%
~ Rex = 1kQ 6.5kQ < Rex < 1MQ
100ms | SZ::; 1000 3 | [(100kQ, TuF 100pF < Cox < 1WF
- — Rgq= 1MQ SRS
< 10ms [ — Error bars o (
< i)
bS] S 6%
s Ims g K (10kQ, nF)
E 100us g 4%
§ 10us é \k\\
s r;é 2% < (85kQ, 100pF)
100ns 0
100pF 1nF 10nF 100nF 1uF 1.5 2 25 3 35 4 4.5 5 55
External Timing Capacitance (Cex) Supply Voltage (V)
5-20. REN— A—N—L A ZERALEIBEDOEE 5-21. BREREICHT 2RAHN/UVRIERE (#
MEEANRIVRIBES A S IBREDELDORER XHE)
BIAY 1D2DIA4ZY AVR—R Y MAHED
i
SIAT4 Y IEE IRTDIA I TRRADES
&bt
=
10% By 6% -_..--.\
— 1.5V Y — 15V
_ — 18V _ 55% — 18V
2 g — 25V £ 5% — 25V
g 8% — 3.3V S BEanl — 33V
) — 5v g 45% ~ — 5V
2 N — 5.5V £ 4y — 5.5V
o 6% 8 \\\ —
5 5 35% ™
o o 4 L
E \ N 5 3% /\\\ Y% R TN
ug o N \ ﬁJE_ 2.5% 7& [ <L
h T T AT ] .
g \\\ NN L g 2% — T - N
x 2% i = o
T = R
0 0.5%
5kQ  10kQ 20kQ 50kQ 100kQ 200kQ 500kQ 1MQ 5kQ  10kQ 20kQ 50kQ 100kQ 200kQ 500kQ  1MQ
External Timing Resistance (Rex) External Timing Resistance (Rex)
B 5-22. Coy¢ = 100pF TOEHRAHA/NIVRIBRE (#2 5-23. Cext = INF TORAMA/VUVRIRERZE (MEXd
XHE) &5 4 S JEHEEDORR #) L9422/ BHELDBE
16 BFHB T 57— N2 (ZE RSB EPE) #55 Copyright © 2026 Texas Instruments Incorporated
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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 IV, FIET DT NCAT D 1 BRERLET,

Test
Point

D T
| | Ve
Input X‘SO% X‘SO%
From Output oV

Under Test

K 6-2. BRI, /SILRIE

CL(1)

|||—|

(1) CLICE 7 m—T L7 A NEBO R BN G ENET,

B 61. 7y a7 HhDidDaRER

Vee

Clock 50%
Input | °
oV

tsu ! th
| | Vee
| l}
Data ><30% ><50%
Input
ov

6-3. BERKE. £y b7 vy TREASIUKR—)IL RE

1 1
Fﬂﬁ | | Von
| |
Output 50% 50%

- VOL
(1) tpLn & o DREVITA tog IARELET,
X 6-4. EEER. GGEEE

90% g0~ — — — Veo
Input | |
10% | | 10% oV
U I
90% 909~ — Vo X 6-6. EEFH. BES VT
Output | |

10% 10%

st | | Vo

> e Ty ey
(Mt &t DRENFTD L ITHELET,

K 6-5. BIERN. ANBIUHNDEHBEHE
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Supply
Voltage

tstartu P

Trigger /vy
Input !
oV
Trigger J

Event

6-7. EEEH:, HHEFR
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7 SH4HEREA
71 =

TPUL2T223 T /3A RIZ1E, 2 DSOS L= A A RE72 T /AT —T )V = VT AT L —Z AP EHI N TOET
FESAT—T )N N T NRAT =X, — RN T ay b | ES I ET R, NI SN EXITH—OT V4L /3L
AEAER L, NI ShzE&I m@u”jj:lbkﬁ?zﬁ HeRFSINUET,

TPUL2T223 7 /A AZ, B F ¥ H/WIZ 3 DD —MFERN T AN ZA A TWET, b B Tyy FIFITIE, T £/
X CLR ALMEHENES, LB Py PRI | T ANDMERAShET,
TPUL2T223 5 /3 A AIZIZIERIMIZUT A S (CLR) ANESI TR, HATHOH /)7L AZR T TEET,

R ERBE, TPUL2T223 1 tyo = K X Rey X Coxt EL CERSNIEEDT UM + L 25 H L ET, Reg & Coxt 13
ENENIREAIL T IPLE NI A AT 2T oV Oy OfE Q & F TRIESIZAE, K X! 7/ CR94F1E) 27
2R S TS AT E O FEEARMERH IELREL T, FMBZAILZE 5 13X, X 7-1 IR T I ERt T2 LR HY
F9°, C o ~DIE T T R EEITA T a T,

VCC VCC

Rext Rext

RC RC

Cext
GND C GND C ;I
L I: L

71. 94 I U BROER. ABITSRHY LKL

Cext

711 X7—h v 8%

TPUL2T223 (21X, A7 —h w3 AT TRNIRTICHMBR AT —h v U R HEESTEY | ready,
discharge. monitor ® 3 SOIRELNHVEH A,

| Vre S Vien | Vre 2 Viemn
Tri . .
Ready —=—» Discharge Monitor
Vre > Veen Vre < Vieth
Clear
or
POR

B7-2 A7—hFDOH

[YEfioe T IRBETIX, TPUL2T223 (X RC B’ % Voo (2B L, T VXNV NEIET 7T 47 WL E T,

NATENDHE, AT —~ v 03 discharge WHREICEALL £, 7 VNIRRT 77 4 7 I3 ESIL, T /3 A AL
RC E'UZWNESTT I RIZEREL T IMHTDEAI T avF oYL Ed, IERE S/ IXERRE THLMIT
N ARSI ET,
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RC BV MEWIEEHETEE (Vief = 0.25V ) IZET DL, AT —h <3 1% discharge {KHEDD monitor JRAEIZZE L L £
T, ED% ., RC BV R EALE —H R ESIL, SMTZAI T RIRIIZ AT 2T o2 BIRIZ Ve ITRTZ
LASTEET, RC BN IIEEIE (Voo < 0.69Vec) (05T HE . 27—k w31 ready HhRAEICRD £,

= 7-1. JKEDFA

AN HAM
7N =2

(Wb VRc S Vrefi VRc 2 Vieth CLR RC Q Q
Hefi 5 k& Hefioe T Hfifse T e T H L H
G JiE =X G Hefioe T L H L
=K =X =X Hefif5e T i oe T z H L

(1) H=nhigh [ZBET), L = low [ZBEE), Z = @A B —& R

728#ETOY IR

Viefh = 0.69 x Vi

Viefi = 0.25 x Ve

Cint ZNEBHERBOEFETRL, | BLHGHEM RIS TOET,

rd —
Control

T £ p o Losic

+
Y Vrefh [
<

— Vrefl

|

S

CLR >

1

RC

Power-on
Reset

int

Ty

One of two channels

7.3 ¥REERRER
7.3.1 3B HRAY

AFMOEEDEHE -G
T[T TC |

H

|

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

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] : Commerecial / 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:

B 7-3. TN RADEH

7.3.2 PUSFRT >3 P

ZOF AR, FEEEOH S SV RAE AR TS, AR AR AT —T ) 2 LF AT L—& (Tovavh) BEERN
L COET, BT —RAT L vay oA VAR, —EDOEETHY, HART 2747 72 BILEMDO RN T O
BT EE A 17 VR, BANCZAE LT N H — I L > TR ES U e D il 2 LRG0 9,
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733843 XH=ZXALEE

H 7SV AMR (tyo) 13 AN XA 7 Reyxt & Coxt IR T HZ LIV HIEISIVET, TPUL2T223 (X, tyo = Rext
X Coyt DIEHEH F1/ UL RG2S/ R ETHIIRFFENTOET A, EEO SV REITER ORI L > TEL T 5720,
FEEARERT EAREL K 2NBINEI, VAT A% GFHE IX L IEME OV AEREE 21T 2 57, N1 2EHLC, B oz
g & Be IEREL S THILE9,

two = K X Rext X Coxt (1)

HI 7 VNG O ERAAKFLET,

o SMBIAI T B (Rexts Cext)

.

. IR

. BSLEG

MBS A T R DA Eo T A SV AEASERE RIS NV E T, 7o, Wi, BIE, RAEAL, SR AYFIR
THR AR DAL B T DL, )/ IV ARRICEEE BN ECET,

FEAEDOIRBUX, B ETIZIEE I —BEMOSAEEZHERF T 5720 BEIIXIFEAEZE L WMERRHD ET,
FEAEDIL T U TITEEEDE D NT XN KREL BEDL, IBE, BEEEICL->TOEBEB T8 0H0ET,
— Iz, AT arF oYL RC B EBE /AT —T )L < /VTF XA T L —Z OB — O KA AP L0 E
T,

F7-. TPUL2T223 (2L » THIZEZENDHEBAEL VK OB ET, ZOEEL, 7y F 2 HHEE 73210 Mty &L
ORI, BRGF, B IRE AR EL S ENET,

717UV 2 (ptwo) P73 — B MEGERHERE T HICIE, BE DO AN DBETY, K 21, HdhOFFARRIC LD A
P OVANRREZE A HEE T DI B D TIETT, e ITX A7 IHPUCL S TALTWDRRZE, ec 13X A7 av T gk
STHALUTWDREZE, Aty 1T TPUL2T223 (2> TAEUTWAREAETT, EBIT, 7OLRIBIZEA DT LPERNLS
D& DT80  MDFT R TOER D —EITRTZA TN T I 1% KISR0 ET, 2L, Aty DIHEERTEESN
TWET,

eAtwo = eR+eC+eReC+AtWO(1+eR+eC+eReC) (2)

HHEICHEE 321213, BB EOAFHZHHLET (eamo = €R + €C + Atyo)s 728 21T, 2% DRUEFFARAE + [BEE
6 0.3% (30ppm/°C) | HEHT 0.1%. Atyogmax 10% DI IHILIZZTA | (COG) 27 L4 %4 i L7z TPUL2T223
TV —var AT, BeRREAEIE 12.4% SR ICHEE SN E T, JVEMARRE T8, R R ERIT
12.64% (2720F T,

7.3.4 FEE S/ CMOS v =2 TN

DT RARL, i bEIz CMOS 7y =2 7 VDB S LT E T, DL WD HFEIL, T3 A A3 [AER
DEWEL I BEOY —ATELILERLET, ZOT NAAOFRBIRES LD | BAM I @E Ty VPR END Y
BNDLHID VX T a2 STeDIli M EAR DFMEEZETHLENRDHVET, IOIZ, ZOT SAADMNIE, 7
NARZEARE T HZ L7 CE DL, RICRERERARE CEET, WMERICEIDBELIET5720 731 ZADH
BN EHIRTHZENEETT, kR KER | TERSN TODERMIBLOBWHIERZ & IZIESFL TZE0,

REEFA DT v 270 CMOS %, RGO EEICL TBIMERHY £,
7.3.5CMOS =23y M FUKAS

ZOTNRAAE, a3y MY T—% T 7 F P IZED AP EHINTOET, ZROD ANIEE A E—F A TH
0, BEXKIEE  RIORENTWAANFFERREWSINCEE SN, AL T RETORPLEL T, @F I1TTT
MEENET, U—AN F—AOEBUT, THExHR KERK | RITRSN TSI R A EIEE, TEXRBRE #IRS
TWBIR KR AN —7ERPOA—LDOEA (R=V + 1) ZEHL CHELET,
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v alyh NUH AN T =57 7F L, | BLHIFHE £ D AVt TERSNDEAT IV AZHZTNDLDT, ZOT /3AA
&‘if&iﬁjifdi/%x“@%’?bﬂ\ﬁi:ﬂ@“éﬁﬁﬂi@#% ICENTOVET, ANITERE CMOS A1 L0H 150 KE THE
B CEETA, READOANZHEYNAKIRT D2 BEIOLET, ANEBEEOEBRE 5 CHEh+5L, [ BXHIHF
HEIFRD DNoe ELTERSNVTWD AN HTODRKE T, 7 /3AAOBEVEE B SHEIMNLET, v 23Ivh NIT AT
DFFNHONWTIE, [z b MTIZ o0 TS BLTLIES 0,

EF IR, AN EA—T v OFFICTHIEILTEEE A, REHDOATNIL, A7 High £72i% Low BJELX
VTR T DREDNHVET, VAT LB AN EET 7747 IR L CONRWEE S VAT LN A N ET 7T 471K
FLCWVRWEEITHEDR AN EBEE G 2520, TAT vy 7 E37 VA A BN cEEd, fEITEEk o=
RICIRFEDET 3, 10kQ OIGLAHELESHL, B H X T R COEM 2L ET,

7.3.6 BHID/NT—T v THETDS v FieE

ZDOTNARZE, Ty T i BRI AW SILTWVET, 7y FEIKIZIE—RIC D #A47 v F L D XA 7y 7ay
TREENTOET A, FHRMEATVEL THEET 5T N TOMBFRMEIE NG TN T E T, R AR BLT A A TlE
@{E%Hﬂﬂ ZEIINL 7% &7 F RSO IJRBIIAR T, 72720, 20T SARIZ id}ﬂéi@t/\v~ﬁ/}~’z/
k (POR) [FIEE AME# SV TIY, T AR E I HEBEZ AR T DRIDO /T —T v 7RI, T X TONET v T B OBk
eaELET,

- VPOR(max)

i AVce

B 7-4. BERD/ID—7 v TRETOER (Voo) 7>
X 7-4 |2, BIREEDOELWS— Ay T 7 %R, HESREIES: ) LTERFHE OR AL EEL T
WET,
N —F T T aBhAT DN, BIRATERITA 7R TR ERHYET (Vo £ Veormin)e
BRI, THERBESRIE | RISERESN TOBHIPAN OB E T LT 20ERHY £,
F 7y T iR O H I PRREIE, T ZIZE N BHINSILTOSH (Voo 2 Veormax)) P72 E LT IRREZHERF L &
R
INHOHESEFRIENOBNLT DL, T NARARKAD /ST —A RIS ATREME RN BV E T,
7.3.7 BB HY/ YT — 57D > (lof)

ZDOFRAAZE, BIRE VD OV IS TWDEX] a“f\‘f@tljjjé‘»-?“wz TN T BEIBE SN T E
T, TA4E— 7M o TNDEXT, FINEND A EBIEICEHRZ, HINTERDY — AL 7O ELLHITVER
Mo B IIOV—7ERO R, TFEKHIRHEI RO log RIS TERSNET,

7.3.8 BRHSNIEANR L 230 FEE

TPUL2T223 (%, FJEE MK IR T 5720 DR SNI ATTEEAL v a/L R & BEA BRI IR T 572 DK
55V LX)V DIEBEEHFRTDHAN AR Z TG HT > CQvET, EFICHERES Y 5121%, High AJRIREETIIHED
Vreax) (Vin) LUV BLE Low ATPRBE TIIBUED Vrguing (Vil) BLFICANE 52 RFF T 20 ERHV ET, ik
DF=0IC. [F 7-5 12 TPULXT 77542 77300 Vg BEO V) L-UL (1Y) LEHER7: CMOS 7 A ADEEL
)V EITRLET,
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A

36

34 - 3.3V CMOS
12

Vi
. - Vi

28 = HIGH Input

26 LOW Input
I 2.5V CMOS

24 = 2.4V (Vo)
2.2 f=

2 - 2V (Vo) —_

18 1.8-V CMOS —_—

16 f= —
1.4 - 145V (Vam) o
. —

1.2/ CMOS -

11000 ]

08 |- —

Vi - Input Voltage (V)

12

LN S
04 |5 045V (Vo) 0.4V (Vo) 0.4V (Vo)
0.2 -
0 (I NN N N T N NN T N N NN M N N N T

16 18 2 22 24 26 28 3 32 34 36 38 4 42 44 46 48 5 B2 5.5

Ve - Supply Voltage (V)

B 7-5. TPULXT DA hBEL X)L

7.3.9 257 14— Fig&
7-6 1. ZOT NRAAD AN ERTNNTEADIT T AT —ROHBBRHHZEERLTOET,

EE
HEXTRATEBEFRITRESN TS EZBALEEL, 7T AAACHEGE 5 AL TRENHVEYS, AIEH
NDoZ T ERDERZNETL T, ANEH N DOEEEREBILIENHVETS,

Input

7-6. EANEHAICHTBH5 0T ¥4 F— FOBRHEE
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7.4 TINA ADHEEEE— R
7.4.1 7 7 KEBE

TPUL2T223 | B3 HI ST =272 (lof) PRAEMEREERIS I THY | EIRELEIK OV O EEITH ) A3 iR I

/r/t~§7/;<4j< fwiﬁ“ FBIRAZREETIL, TNV ANBLOHNCEEZEINTE, T34 imﬁbiﬁ
Ao F7 W‘?jm:f ASNFER A, ZOFEH#IT RC B ICITEHESNER A

7.4.2 X5 — 7 v TBIF

TPUL2T223 IZIZNER/XU—A > Utvh (POR) [RIEE 2SS, BB ORRN T EZBS L LET, BEFD N7 — 77 7

WEETDZ o T g PAGEH SN CWDEIRT T B OB B FE T, a2 EHRIZIEN AY—T v 7 R

(sta,tup) PR T L% il ER BT AN TEET, 77747 724%, POR [H]#1E TPUL2T223 % Ready ik
EIZREFLET,

7.4.3 A > KEBIF
TFEIZ TPUL2T223 O L IRBEEDHSFEE—R 2/ RLE T,
£ 7-2. iR
AHD @)
CLR T T Q Q

L X X L H
H H X L®) H®)
H X L L3) H®)
H L 1 “) “)
H ! H “) “)
7 L H M I

(1)  H=High E/EL~L L =Low &EEL~L X=RNMrT

(2) L=% low (ZBRE, H = high (12888, | | = E%Shi LAl
BEHIOR high ICBRE), LI = Eskshi- YL 2IgrE M oR low
LR

(B) NBHOHINE, AN TRENEFIRIER, T XTOH N UL A
NIE T THLNHGREVREEY N vy 7SR TS W EIZ I
DUNVTWET,

@) TITAT IS SNVARIZNIA IR AET D E FTLUORN A TR
S, BV RITEDORIH DB 1 DDV AGE#E T LET,
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87TV —a RE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets
PRAEWVZLER A, 2 O HBJZH T 585 O A IOV T, BEEOEETHEIL TV =72<Z iz
R0FET, BEREITE FORGBEZMIEL T ANT AL T, VAT AR R T OLERHVET,

81 77U —2a gl

TPUL2T223 ZfE L T, ASIRIH AR IS [EETE SV AZR LR LET, ZOTFT A AIIFN T TEETA, OFED,
BT 7747 e RNCZAZ LT A N TR S, I DR TS eE ESN = HIF#%12, 717 OV A IRz
0ES,

ANNIA = ARUNE RO 3 HDDF =R ATBFRAELET, T, T, BEOCLR, ZRHD AN 3 AJ) AND 7 —h
ICHEASI. T ENIRKEESN CODT BRI —L R Y = | (T) « T+ CLRICHEVET, HFANIET 23k N
N T —=%T7FXeEALTODTD | EAT VS ARABAEN TWDIZ0 | SREHDER L /A XD LUME FITHIE TE
T, 55D Vi IVEWEAIEEREE high LU CTANME SA R &I, AJUE 578 Vo JVIRWESIE low &L THi
SHET . Vi Vo ORI T, ZRHDEOWT NN EAETHE T AME FIEREOARIRELL TRIBSNET,
37 SV AL BTROWESR Y 550 H R Ty P TRIFTSIET,

H 17OV RBE L AMPT 2 A 7 Rext BER Coxt DIEUCIOFIEI SV E T, [ ACEH4FE 127 a i Ty
’SRESILTEIY, HBE A2 OV RMBIS ) Uil U 22358 i OE 2 & HZ SN T FE 3, TPUL2T223 DX A7 HEE IR}
THAERE LD BDOZEACHOWTIL, TR B ar 2B MU TSN,
82RJMET V-2 3y - Ty KRS
ZOT IV r—ar Tk, TPUL2T223 2L TANGE 5O ERVEIF L TRy UEREL, &Sz
By NTONTHN SV RE AR LET, [} 8-1 12, b LTy RGO RIEME R Z R LET, S2b TR
Dy URIHER DA X, ANMESZ T ADORDVIC T AL, T A% Voo ISR LE9, NSNS
B IV R—= R RLIE R — T,

Vee

717 1 Bypass

_ | Capacitor(s)

]

\VCC
I T _% Q | Active-high
Trieger = TRIG output pulse
R L Ry, S onestot @
& Vee —dTr a
CLR —%

Vee RC C GND
LN\:—l—“—l—«

Rext Cext =

B 8-1. TPUL2T223 ZfEAL/=/SIVAR P xRV —2 DEKER
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8.2.1 51 EL

8211 914XV J8&
TPUL2T223 O 717 VAR L, A2 A 75 imic L CEER ESINET,

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

TPUL2T223 (%, Ceyt = OpF ERC#iSN TWDAMIITF o T oL Tl TE £, 205N T, A7 VAT,
FNEFE LI A A 7L Rexr DRI TIRESNE T, Reyt = 10kQ. Coyt = OpF DA ICBITHFHREND
EENL, [ X T W OFRIORESNTNET,

1UF LOLREBRAMFFZAIL T av T o w7561, K 8-2 IR It vayhd— ¥ 44—k
(Dext) ZIBNMTHZET, BRA TR 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, 2R 5Ly 7 LOW RS, ZlALEnYy7 HIGH &ReSET, T i KEF | IZFl#is
NI R BEHPHZ B A 720 IO L TLTEENY,

REHDATNL, Voo F2137 70 RIS TV ERHET, AN FEo7LMEDLIL TR, REHDOA
NEEEEIRSELIENTEET, ATIDRFHRF TR, Rix EHISNLG AT, TV Ty TR T 2o ARbi e
B+ AZ LB ARE T, T 74V MREED HIGH OAIIZ T ATy 7L, T 7 4/VNREED LOW DOBAITIET v
A ARPIEH AL ET, 2 he—JOERENERT ., TPUL2T223 ~DU—2E i (IMEXAFRE ) THIE), BIOW B
AITERBL — ML > THILO T A ZXBHIR SN E T AZEAE DT IV r—aTid, 10kQ SBFUEBHEES IV E T,

ZDTIRAAD NS)DOFEAMZ DOV T, THERERLEA |27 a2 MR TL7IEE0,
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8.21.3 HAICH T 5EEEIF

BIMEEZMEAL T, H7) HIGH KEEELERL £, HOUhDERE SIS &, TEXHIHFHE D Vou AR
“C%ﬁhﬂeézhtcko 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,

TPUL2T223 |%. T — & — b4 E T X Ti7-L2>2, A n‘I’/ﬁ\’i 50pF LA T & & HERRE CE -, KRERKF
AN OLGAL, BIE (X RATERE NICHERF T 5720 ICES R HLZ B ML ET,

TPUL2T223 (&, IMEXHIFFE ) RICERS N TWDHAEEBIOE (Vo :JbJ:U\ Vo|_) T.RL2 Vo /lp TiRtibs
NLERHEFIO AR BB TEE 9, HIGH IRETH 32556 ZOXDHNELET, WELZHIEEL Vo B
DEREBEEDOZLL TERSNET,

KEHOHINIT7a—T 0 7 DFFICTEET, K% Voe FRIE7 70 RICESEREF L0 IO TLEEEW,
KT ISAADH FTOFEANZONTI, THEREFLA B/ a2 L TLIZE0,

8.21.4 ERICEAT2EEENR
HAIDE FN%E FEMESM ) CHESN TCWAHIFANTHLIZ LR LT, [EXBEE B aricidiis
hﬂ\éoto R LA T A 2D ERBFHEE T E ST,

EFEEOERIZ. TPUL2T223 0T XRTOHNIZLE T/ —AZINDREI . [EBEXAVEHE s S - #aE & E
7t (lec) PEKAE, AA T L 7B B OBEBROEFHIZELWEREMIG CEXALERHVET, vy 7
NART, IEOBIRDHLHHEINDER O A —ATEET, Tt KERK I E%‘Zéht Vee MBI DR KMEZE
ZTENIDNCLTLIZE, A IVARTE T 08 T BSTHIFFIEID gext (max) TSI TSI, IR ARTHE B
OBEPEFHLT, sM5as 7o etk iz Vee ICHRELET, if\_\ ext(max) = = Ve / Rext Dl NEILIEE 235 4E
T HE, I AAIL 7 RIRITERNOE N ZRELET, ZOEGITERNOEE T L INDHT2D, TPUL2T223 @ e
O —HTIEHY FH A, SRR OBRITHE /11, Pre = CexiVee 2/ two THEE TEET,

77 RiE, TPUL2T223 O3 RTO L T 7SN ET. | BAHIFFAENGLE SN HE ER (o) Dix
KB A F o T EOREEBR DA FHIELWERE Y I CEAMERHNET, vy TNA AL, 7
TUREERC Y I CEDBEIMD Iy v 7 TEET, Tkt KER IZFR# Sz GND ¥ O i KMEZ % 720K
NZLTLIESNY,

B RE [ =T o Ofa’y 2 (SLL) N o= o . VTN RDOBF NGRS COD A L TR
TEET,

BEE
A RATERS S TERS I R EEA DR (Tymay) 5, AT SAAD BB I3 BT0 0O
BRAE TS, [ XS RAERS N FRBS NI T R CORIBRE A L T2 T LT L TS, Zhbo il R
1E, T A A~DOEREERIS DI ESN TV ET,
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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 ©)
@ ©)
TPUL2T223BQBR Active Production WQFN (BQB) | 16 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 27223
TPUL2T223DR Active Production SOIC (D) | 16 - Yes NIPDAU Level-1-260C-UNLIM -40 to 125 27223

@ 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 TPUL2T223 :
o Automotive : TPUL2T223-Q1

Addendum-Page 1


https://www.ti.com/product/TPUL2T223/part-details/TPUL2T223BQBR
https://www.ti.com/product/TPUL2T223/part-details/TPUL2T223DR
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/tpul2t223-q1.html

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 28-Mar-2026

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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PACKAGE MATERIALS INFORMATION
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INSTRUMENTS
www.ti.com 29-Mar-2026
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
L |+ KO |4 P1—»]
DO OO0 OO T
o| |e o Bo W
Rl |
L & 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
| [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TPUL2T223BQBR WQFN BQOB 16 3000 180.0 12.4 2.8 3.8 1.2 4.0 12.0 Q1
TPUL2T223DR SoIC D 16 0 330.0 12.4 3.75 | 3.75 | 1.15 8.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 29-Mar-2026
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPUL2T223BQBR WQFN BOB 16 3000 210.0 185.0 35.0
TPUL2T223DR SoIC D 16 0 340.5 336.1 32.0
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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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BQBO0016A

PACKAGE OUTLINE
WQFN - 0.8 mm max height

PLASTIC QUAD FLAT PACK-NO LEAD

PIN 1 INDEX AREA ——

(0.16) — =

T

A

-~ (0.23)

(0.15) TYP
NOTE 4

08
07
% o e s O O
e
0.05 09
0.00 2X0.5
8 % 9
10X 0.5 ‘
e ] Cp
T
— | ]
2X Ap*ﬂGSYyM 2.1
25 19
> Ll a |
— T
=/ T
1] t
PIN 11D C J 16X8:?g
(OPTIONAL) SYMM L 16x 93

4224640/B 01/2026

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.

roDd

Features may differ or may not be present

The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
BQB0016A WQFN - 0.8 mm max height
PLASTIC QUAD FLAT PACK-NO LEAD

| (2.3) |
| M |
i 1 - 2X(0.5)i
| | |
| <T» ———————— —— - —— —_
10X (0.5) - ‘
o 15
dj | Cb
a==N N
|
ox Cb | SYMM
(2 5) T7 e e (2) (33)

(20.2) VIA !
TYP =S
SYMM
(R0.05) TYP ¢
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X
0.07 MAX 0.07 MIN METAL UNDER
ALL AROUND ﬁ h ALL AROUND 11— SOLDER MASK
(
METAL °.

|
| T EXPOSED METAL
{
EXPOSED METAL / \ SOLDER MASK T SOLDER MASK
OPENING OPENING
NON-SOLDER MASK

DEFINED SOE@EREASSK
(PREFERRED)
4224640/B 01/2026
1. NOTES: (continued)
5. 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).

6. 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
BQB0016A WQFN - 0.8 mm max height
PLASTIC QUAD FLAT PACK-NO LEAD

| (2:3) i
| . (0.95) —! |
i —2X(O.5)i
X 1 ‘ 16 i
| | |
| <T» —————t - — —— - — e
10X (0.5) — !
s | O
i
Lo (o | D
= | | D
2X \ SYMM
25) 47774777177747777;77@ (1.79) (3.3)
| J\ |
1) e J 1)

1
10
I ,7E,@<,(%4L,
EXPOSED METAL Jr
ﬁ | 16X (0.6)
S

(R0.05) TYP ¢

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

85% PRINTED COVERAGE BY AREA
SCALE: 20X

4224640/B 01/2026

NOTES: (continued)

7. 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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MECHANICAL DATA

D (R—PDSO—-G16) PLASTIC SMALL QUTLINE

0.394 (10,00)

0.386 (9,80)
PN
16 9
0.244 (6,20)
0.228 (5,80)
< - - - 0.157 (4,00)
\ 0.150 (3,80) AN

L LR ,

Pin 1

Index Area 0.050 (1,27) OOZO (©, 51;
\@\o.o (0,25 @]
/ \
[ \ \
\
v 0 % J\ /k
— 0.069 (1,75) Max 0. 004
0.010 (0,25) // .
0.005 (0,15)1 , \
A
\ t \ //\ | []0.004 (0,10)
Gauge Plane - == !
%D . x Seating Plane
0.010 (0,25) 0-8" N L7
~4
0.050 (1,27)
0.016 (0,40)
4040047-6/M 06 /11
NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
@ Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.006 (0,15) each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.
E. Reference JEDEC MS—012 variation AC.
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