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HERER
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TPUL2T223-Q1 BQB 3.5mm x 2.5mm |3.5mm x 2.5mm
(WQFN , 16) ) . : ’
D 9.9mm x 3.9mm
TPUL2T223-Q1 (soIC , 16) 9.9mm x 6mm
TPUL2T223-Q1 PW 5mm x 6.4mm 5mm x 4.4mm
(TSSOP, 16) ’ ’
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F

WG T TR TR, 1S PR R R R A T Tk

@) EEERSE (K x 9 ) SRR , JEEIEEI (WER ) .
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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
TPUL RFl 644 L15%E

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk

HERAPE | U] t.com S IRCHT IS SCRRCAS (i SRS
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GND | 8 9 | 2T & 4-2. BQB #f#: 16 5| il WQFN 3% B {41 &

WRENHIE |, TR
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5 k%

5.1 &% KB E

7E B AR KA R I ARG e ( BRIES A6 ) O

B/ME BAE LA
Vee P Y H R Y R 0.5 6.5 \%
Vi He i\ i 3 ) -0.5 6.5 Y,
Vo TEBIPIRAS B 4 F RV @) 05 Vec+05 \Y;
Vo e BELES T I S o B R VG L) -0.5 6.5 Y,
Vre RC 51 . v 05 Vgc+05 \Y
» OO AR R, TSR V| <-0.5V -20 mA
HNEL AR R, Bkoh ps V) <-0.5V -200 mA

lox Tyt A, AR R, RS Vo <-0.5V -20 mA
A, AR EIAL Bkl 1ps Vo <-0.5V -200 mA

o Bt | Vo =0 % Vge 50 mA
et R, Bkoh 1ps Vo =0 % Ve +200 mA

BT Vo 3 GND FIFFEEHLI +200 mA

Rext HMER IR HL PR 1 kQ
Cext AR B LR 10) uF
T 4R 150 °C
Tstg AR -65 150 °C

(1) AL AR RAHE (NG FR AT T RE 2 BRI K AR . 40 S RBUE (H I AN RN AR AL IR L 55 A N BAE Z A& 77551 LA fT oAt
KA TREW ILHIBAT . WAL @B 1751 Z SMBAE LN @A (e W WAL IZAT |, 8P T REA SR BIBUR |, [ RE LR A IEH L
PEo DURARDT sUISAT S 1F AT RES A (R I AT Stk . DURERIVERE | JFARME a8 A7 di o

(2) IR A AU (E , T RE o S AE [ .

(3)  WREIMSMEARE , W REEIEIN 7 AR B AXRVEMER | S A RISEIE 555 .

5.2 ESD &%
Ui e
i NS (HBM) |, 754 AEC Q100-002 HBM ESD 42254 2(1) +2000
V(EsD) LT — — — %
oA (CDM) , ¥4 AEC Q100-011 CDM ESD 4725454 C4B +1000
(1) AEC Q100-002 #&7= HBM R 77108 2755 ANSI/ESDA/JEDEC JS-001 #Hiii
5.3 BUUBIT M
75 H ARIE RN I TARE VS AT (BRARSH B )
i 8 \ s BME BAE|  mM
Vee FL Y L 1.5 55 \Y
v () N LR 0 55 Vv
VO -ﬁrﬁﬁtlj ML 0 VCC \%
Vee = 1.5V -4 mA
Vee = 1.8V -6 mA
lon @ e EL - LR Vee = 2.5V -26 mA
Vee =3.3V -50 mA
VCC =5V -50 mA
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5 HARE KGR T I TARIREEVE I N A ( BRAESA W)

kg VE % B/ME BAE LY A
Ve = 1.5V 4 mA
Ve = 1.8V 6 mA
lo. @ A1 FEL P HH FRL Vee = 2.5V 26 mA
Vee = 3.3V 50 mA
Vee = 5V 50 mA
Rext @ SNBSS 7 HL L Vee = 1.5V & 5.5V 6.5 1000 ko
Cext @ B S IR FiL Vee = 1.5V & 5.5V 0.1 1000 nF
two Tic 5 Fy i Bk 58 Voo = 1.5V & 5.5V 0.001 860 ms
CL i Uk B Vee = 1.5V & 5.5V 50 pF
Vpor B AR At/ AVcc = 20us/V 0.3 15 \%
At/AVec AR Vee = 0.3V £ 1.5V 20 us/V
AYAV i N H e b TR T B R Voo = 1.5V & 5.5V 100 ms/V
Ta H AR KSR R 1 TAE R EL AR KSR T 1 TR -40 125 °C

(1) BERITE RN B BURFFAE Vo B GND |, B R S FIEHIE1T .

(2)  FRELET IR BRI B ; i
U 5 B P DT B

P b ALK
1T, AlRE=RY

(3) B Rexg M Cox (HFIIRIF N AT HAFHE Rerh Atyo FEBERIR KR

S /] THFIE VAT WOREE Von A1 VoL HUS I HUAME . 72 2%l iR T 12mA (50 T ig

5.4 #MHRER
- Hdehn()
el RoJa R0 yc(top) Rous Wyt Y R0 yc(bot) AL

PW (TSSOP) 16 138.3 75.1 96.5 19.4 95.5 S °CIW

D (SOIC) 16 112.3 73.9 75.1 322 743 FS °CIW

BQB (WQFN) 16 86.3 90.6 56.4 15.2 56.3 32.9 °CIW

(1) AXHBERIERMEZELE , ISR FEAIC R A8 hm N FM

5.5 HLA 4

TE B ARG N TAREE G E N JURUETE Ta = 25°C BT ( BRIESA B )

SR WHAKAE Vee B/ME HAME BOAME| AL
1.5V 0.65 0.84  0.96
1.8V 0.73 095 1.1
" 2.5V 0.88 111 1.33

Vie | IEPRRIA 3.3V 1.03 127 s
5V 1.33 158  1.82
5.5V 1.41 167 191
1.5V 0.32 0.41 0.5
1.8V 0.36 046 053

V1. BT R BIE 2.5V 0.45 0.55 0.63 v
3.3V 0.54 065 074
5V 0.7 085  0.96
5.5V 0.74 089  1.02
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FEH AR RGEAE T I AR VG SWRUEAE Ta = 25°C MRS (BRARS A UM )

e 2 WRF M Vee B/ME WAE BXE| B
1.5V 0.33 0.45 0.6
1.8V 0.36 0.5 0.65
Av; I (Vs - 2.5V 0.42 0.56 0.72 v
Vr-) 3.3V 0.49 0.62 0.78
5V 0.61 0.74 0.91
5.5V 0.65 0.77 0.95
lon = -50pA 1.5V-5.5V | Ve - 0.1 ch.o_1
lon = -1mA 1.65V 1.2 1.61
Vo ﬁikﬁﬁﬁﬁﬂﬂ*ﬂ loy = -2mA 2.3V 2.1 2.24 v
lon = -8mA 3V 24 2.78
lon = -12mA 4.5V 3.94 4.21
lon = -12mA 5.5V 4.94 5.23 v
loL = 50pA 1.5V - 5.5V 0.01 0.1
loL = 1mA 1.65V 0.03 0.45
VoL A1 S L o loL = 2mA 2.3V 0.04 0.2 v
i loL = 8mA 3V 0.13 0.4
loL = 12mA 4.5V 0.15 0.5
loL = 12mA 5.5V 0.13 0.5
Iy BMARER |V, =5.5VE 0V oV % 5.5V 50| nA
ICEXT Z%ﬁ%%glﬂfﬂlﬂ RS , VCEXT =0.5x Vcc ;gg = 50 nA
WHERZS | TR, Vepxr = 1.5V 1.5V 1| mA
WEIRES | JRH , Veexr = 2.3V 2.3V 29| mA
loexr | ARSI iz | ot Voer = v 3v 25 A
TR, T, Veexr = 4.5V 4.5V 95| mA
BRSO , Veext = 5.5V 5.5V 138] mA
loff JREREMTHR | V) B Vo = 5.5V 5k 0V oV % 0.3V 0.25 10| pA
lcc HaL Y L MRS, V=V B0V, Ig=0 5.5V 0.19 2| pA
1.5V 40
1.65V 50
2.3V 75
Icc FLIR FRL A BB RIEIPRE , Vi = Ve 80V, 15=0 3V 100 HA
4.5V 155
5.5V 195
Meg | IR HLRAE(L (;,/'\ﬁi): (’)r;/‘A: 0 % Voc , FTAIERIAN Ve ;gz # 21| mA
o} YNGIT V, = 5.5V B OV 5.5V 1.3 pF
Co v Vo = 5.5V & OV oV 3.1 pF
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TE F AR IE KSR T I TARRESE R N ; JBUETE Ta = 25°C B (BRIESE B )
2% WA Vce Be/ME WAUE  BORfE| Hpr
1.5V 16 17.9 20
1.65V 14 15.5 17
Cint P L Cext = OPF ; Veext = 0 & Ve 23V ! o7 13 pF
3V 6 9.9 14
4.5V 5 7.7 10
5.5V 4 5.7 7
5.6 B R
1EEHARBASEAE F IR BSOS /TR E IS ( BREERA U )
¥ oL gy Vee o
1.5V 18.2
1.8V +0.15V 9.9
twi Jok R 2L (8] AR AT fs 2 2R AN 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
Tt B CLRt Al Tk 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
- fﬂiﬁiﬁfw\z"ﬂ W& 15| s CIRY 2 T s 25V £0.2V 5 ns
3.3V +0.3V 5
5V + 0.5V 5
1.5V 9.2
1.8V +0.15V 7.8
TV BTt 25 CLR & T 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 LR 8] AR AT i K FR 5N 2.5V £0.2V 6.7 ns
3.3V £ 0.3V 6.5
5V + 0.5V 6.4
tstartup (1 JE BN A] 1.5V % 5.5V 0| us

(1) AAFR ShIIE U B Rl A 25 A T RE W BNG . SIS E I FL A AR 1E R BN i 2 — e IRl AT e . DV SRAHHH B — B RS IE |, 954
LR L R A B RE B AT M S5 S5 A 2D 500 X Coq 72, SAG HIEINEE — MR A5
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N

|

1

||
T

T

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

B 5-1. B\ I

5.7 FFoRARiE
78 E IR MR R I T ARG B ; SUREAE Ty = 25°C I (BRIESSE I ) o WBH 220015 4.
B8 | A(EA) =) | wwss | Veo EN TR
CL =15pF
1.5V 13 28.6 64| ns
1.65V 10.9 231 50.9| ns
o T. TROR Q% a C, = 15pF 2.3V 6.6 13.7 274| ns
3V 5.1 9.8 19.7] ns
4.5V 3.8 71 13.5] ns
5.5V 3.4 6.3 1.7 ns
1.5V 3 69| ns
1.65V 2.6 57| ns
b Q% CL = 15pF 2.3V 1.9 36| ns
3V 1.6 29| 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
tha T. T# CLR Q= Q 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 116 311 ns
) Q#%Q Rext = 10kQ ; Coye= |2-3V 87 161| ns
0; C_=50pF 3V 75 118| ns
4.5V 62 96| ns
5.5V 58 88| ns
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7E B AR RS TR LARREVE R P BUETE Ta = 25°C BUME ( BRAES AW ) « SR 4 E1EE .

ZH M (FAN) = (%) A Vee BAME  BAE RRME| By
1.5V 814 996 us
1.65V 815 997 us

two " ngza Rextz 10k Q ; Cext= 2.3V 815 997 MS
0.1yF ; C =50pF |3y 815 997| s
4.5V 805 985 us
5.5V 793 971 us
Aty @ QEQ C_ = 50pF 1.5V +1 +10 %
1.5V 3.8 28.6 ns
1.65V 3.4 23.3 ns
_ 2.3V 2.6 20.5 ns
t; QEQ C = 50pF
3V 21 14.5 ns
4.5V 1.7 10.5 ns
5.5V 1.5 7.2 ns
1.5V 40 pF
_ 1.65V 40 F
T=Vcc,T=GNDf| 23V 20 pF
N =10MHz C|_ = 50pF - p
C CLR
pd Cext = OpF Rext = 3V 40 pF
IMQ
4.5V 40 pF
5.5V 40 pF
(1) fvH kol og B2
(2) 5 K RESUBUERPEA L H kol 58 BE B4, ANEEE ST oo .
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5.8 HLAVREE

Ta=25°C ( BRAESH B )
£ 51. RN RC KIlKHEE , Vec =3.3V

B REAE il
10uF 1uF 100nF 10nF 1nF 100pF 10pF
1k Q 9.89ms 989us 103ps 10.7ps 1.19us 175ns 60ns
1.5k Q 14.7ms 1.47ms 1.50us 15.5us 1.7us 236ns 68ns
2.2kQ 21.2ms 2.12ms 215us 21.2us 2.43us 323ns 83ns
3.3kQ 31.3ms 3.13ms 318us 32.8us 3.56us 457ns 100ns
4.7k Q 44.2ms 4.42ms 442us 46.1us 5.02us 628ns 122ns
6.8k Q 63.6ms 6.37ms 645us 66.5us 7.19us 883ns 153ns
10k Q 92.9ms 9.29ms 943us 97 1us 10.5us 1.27us 202ns
15k Q 139ms 13.9ms 1.40ms 146pus 15.7us 1.87us 275ns
22k Q 204ms 20.4ms 2.07ms 213us 22.9us 2.73us 378ns
33kQ 306ms 30.6ms 3.09ms 319us 34.4pus 4.05us 539ns
47k Q 434ms 43.4ms 4.40ms 453us 48.7us 5.74pus 745ns
68k Q 629ms 62.9ms 6.37ms 654pus 70.6us 8.27us 1.04ps
100k Q 924ms 92.4ms 9.36ms 962us 104ps 12.2us 1.52us
150k Q 1.38s 138ms 14.0ms 1.45ms 156us 18.1us 2.24pus
220k Q 2.03s 203ms 20.5ms 2.12ms 229us 26.6ps 3.25ps
330k Q 3.05s 305ms 30.8ms 3.17ms 343us 39.6us 4.83us
470k Q 4.34s 434ms 43.8ms 4.53ms 489us 56.7us 6.85us
680k Q 6.28s 628ms 63.4ms 6.53ms 707us 82.4us 9.88us
1IMQ 9.18s 918ms 93.5ms 9.65ms 1.04ms 121ps 14.5us
1.0 1.8
0.9 — -40°C 16 — 1.5V
2 | — 25°C : — 1.8V
0.8 — 85°C 14 \ — 2.5V
© | — q250¢ ' N — 33V
g 0.7 < 12 — 4.5V
= N E \ \\ — 55V
2 0.6 — = 10
£ 05 ] = = £ 08 \
e R 3 ° ‘
£ 04 i 2 06 / N \\
= o
® 03 7 04 l AN N
| "l LT NN
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)
& 5-2. BJR EEIR 5 BUR F R A SR R & 5-3. IR SMABERKRR
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Output Low-State Resistance (Q)

INSTRUMENTS
35
325 —_ ;;23"
" "
275 — 5.5V
25
225
20 p——
17.5
15
12.5
10

o 1 2 3 4 5 6 7 8 9 10 11 12
Output Current (mA)

Bl 5-4. iy H & F PR FUBE S 4 Y FRLIR RIS R

Output High-State Resistance (Q)

TPUL2T223-Q1
ZHDS054 - JANUARY 2026
375 —
— 1.65V
— 2.3V
3 [ ___ 5y

—— 45V
325 | — 55V

\

275

N
[6)]

N
N
&)

-10 - -6 -4 -2 0
Output Current (mA)

B 5-5. % th 7 F PR L BEL S i Y R IR TRI B SR R

K Factor

1.15
1.13
1.11
1.09
1.07
1.05
1.03
1.01
0.99
0.97
0.95
0.93
0.91
0.89
0.87
0.85

-40

— 1nF
— 10n
—— 100nF
1uF

-20 0 20 40 60 80 100 120

Temperature (°C)

Kl 5-6. K RBSEFEEKIRZR , Reyt = 10k Q

K Factor

1.11
1.09
1.07
1.05 >~
1.03
1.01
0.99
0.97
0.95
0.93
0.91
0.89
0.87

0.85
1.5 2

— 1nF
10nF
100nF
1uF

]

2.5 3 3.5 4
Supply Voltage (V)

K 5-7. K RIS HIFHRERKRR , Rext = 10k Q

4.5 5 5.5

18
17 — 1kQ
\ — 2kQ
16 \ — 5kQ
15 \ — 10kQ
14 \
13 \
12
11 \
5 10 \
£ o
x 8
5 N \
N RN
N AN
4 NONY
3 \
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)

&l 5-8. K &3 , Voc = 1.5V, Reye = 1kQ % 10k Q
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3
— 10kQ
2.8 — 20kQ
\ — 50kQ
2.6 —— 100kQ
\ —— 200kQ
—— 500kQ
2.4 — 1MQ
2.2 \
s 2
&
< 18
1.6 N
14 A N
™~ N
\§§§\\\\\
12 = -
. —~—
1 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)
Kl 5-9. K &%, Voc = 1.5V, Reye = 10kQ £ 1MQ
13
— 1kQ
12 — 2kQ
\ — 5kQ
1 \ — 10kQ
10 \
9
8 \\
2 7
g
x © \
5
4 \
3 \ N
2 \\ \\\\\\
= \\\2255_
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)
Bl 5-10. K &% , Voc = 1.8V, Rex = 1kQ = 10k Q
2.6
25 — 10kQ
\ — 20kQ
24 — 50kQ
\
2.3 —— 100k
22 \ —— 200kQ
—— 500k
2.1 — 1MQ
2
19N\
5 18 \\
8 17 X \
x 1.6
1.5
1.4 ™~
N SN ™
1.2 .
I~
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)
B 5-11. K &30 , Voc = 1.8V, Ry = 10kQ £ 1M Q
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11
— 1kQ
10 — 2kQ
— 5kQ
9 — 10kQ
8
7
s 6 \
o
B
< 5
4
3
2 \ \ \\\
e~ |
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 &% , Voc = 2.5V, Reyt = 1kQ & 10k Q

2.1
— 10kQ
2 \ — 20kQ
— 50kQ
1.9 \ —— 100kQ
—— 200kQ
1.8 —— 500kQ
1.7 \ — 1MQ
1.6
g 15
&
Lo14
13 N N
: ~ ~ TN
N
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)

Bl 5-13. K &Z¥ , Vec = 2.5V, Rext = 10kQ £ 1MQ

— 1kQ

) \ — 5kQ
s —— 10kQ

e\
3.5

K Factor
w

2.5 N
2 N
\ \\
N N N
15 \::::~\\:\\s
1 =ﬁ
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 &3 , Vec = 3.3V, Reye = 1kQ & 10k Q
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2
— 10kQ
1.9 — 20kQ
\ — 50kQ
1.8 — 100kQ
\ — 200kQ
1.7 — 500kQ
— 1MQ
1.6 \
_ 15
o
8 1.4
v N
1.3 N
12 I
) [
1.1 \Q
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 &%, Vcc = 3.3V, Ryt = 10kQ £ 1MQ

4.6
4.4 — 1kQ
az I\ — 2kQ
“1\ — 5kQ
4 \ —— 10kQ
3.8 \
3.6
3.4
3.2
Iy AN
3 28 \\ \
©
w 26
x \
2.4 N
2.2
2
1.8 AVAN
12 \ NN
12 N
. Ry g
— i
! R B T T e s 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, Cey; (F)
Bl 5-16. K Z¥ , Vec =5V, Reyxe = 1k Q & 10k Q
1.8
— 10kQ
— 20kQ
1.7 — 50kQ
—— 100kQ
1.6 —— 200kQ
—— 500kQ
15 \\ — 1MQ
1.4
5 N
o
& 1.3 \
x NN
1.2 N
=:E\
1.1
N
i~
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)
Bl 5-17. K &R¥, Vcc =5V, Rext = 10kQ E 1IMQ
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5.2
— 1kQ
4.8 — 2kQ
— 5kQ
4.4 — 10kQ
4 \
3.6
S 3.2
[&)
W
< 2.8 \
2.4 4
AN
N
16 PN
S
1.2 = ——— T
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 &% , Voc = 5.5V , Reyt = 1kQ Z 10k Q
1.7
— 10kQ
— 20kQ
1.6 —— 50kQ
—— 100kQ
15 —— 200k
—— 500kQ
NS — Mo
1.4 P\ \
5 1.3 \ ‘\\
S
ks AN\
x 1.2 <
N
1.1
! N
"~
\~~~-
0.9
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, Cey; (F)

B 5-19. K &Z¥ , Vec = 5.5V, Rext = 10kQ £ 1M Q

PR 2% B o R 22 Bt o 1 i T DA B AR KGR AR T B AR R AR AT 3 BN 5 MR AT O (R ARARL

Ta=25°C ) MZE 5.
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Bl 5-20. 7Y% H fkh 58 S P A E KRR (2

— Rext = 10kQ

1 ext

00mS | Re = 100k0 8%
— Rext = TMQ

10ms | — Error bars

Output Pulse Width (tuo)

Maximum Error Percentage (Aty.o)

10%

1s

Rext = 1kQ

| (100kQ, 1uF

6.5kQ < R < TMQ
100pF < Coy s 1uF

6%

i
S
(o)
o
i)
3
1ms o
E K (10kQ, 1nF)
100us S 49
i}
10ps E \§
E I e =
x 0
Tus g < (85kQ, 100pF)
100ns 0
100pF 1nF 10nF 100nF 1uF 1.5 2 25 3 35 4 4.5 5.5

External Timing Capacitance (Cex)

TRER )
PR -
RHEL X 32 -

Supply Voltage (V)

B 5-21. 2% ALY R IR T SR oKt Bk B R 2 (8%

i)
—AE LA
B P A&

10% Mg 6% R
— 15V — 15V
— 18V . 55% — 18V
0 — 25V E 5% — 25V
8% — 3.3V < LT — 3.3V,
5v Q 4.5% ~ — 5V
™ — 55V £ 4y — 55V
{ c 0
6% g N —
\ S 35% o
o - N N
s 3%

\ 5 s o ]
TN N\ o 2.5% A\ mead NS
3 LA £ el - — T

\\\ \_,?\ ul L g 29% __}{#\_/__ __~ 7 | i
2% a5 = = 1
o il j §Ef5—~ — 5 15%
+ 1%
0 0.5%
5kQ  10kQ 20kQ  50kQ 100kQ 200kQ  500kQ 1MQ 5k0  10kQ 20kQ  50kQ 100kQ 200kQ  500kQ 1MQ

External Timing Resistance (Rex)

External Timing Resistance (Rex)

& 5-22. Coy¢ = 100pF B S A H Bk SR iR 2 ( 4axt B 5-23. Cexe = 1nF BF B RH L Bk SE IR 2 (480

B ) 5rr BB ER X R

18 ) St BEaE R R R

16

5

t

R
)q.

S
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6 SHMERFR

X R RP BRG], BEIE 2 BABAL O R BT R ER 0. B BN B B A DL R 1)k AR ge 3t
PRR < 1MHz , Zo = 50Q , t; < 2.5ns.

o tH R B, ARG BN

Test
Point

‘ tW I
| | Vee
Input X‘SO% X‘SO%
From Output oV

Under Test

Bl 6-2. LRSI , Bk REEent Al

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

1
I | Vou
| |
Output 50% 50%
— — — Vo

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

90% g0~ — — — Vee Voo

Input | | Supply Vpor(max)
10, 10, V It

10% | | 10% ov orage VPoR(min)

i e T .

cc
90% g — Vou &] 6-6. BLRIETE , YRR
Output | |
10% £ | |\ 10%

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

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

tstartup

Trigger / v
Input !
ov
Trigger J

Event

B 6-7. LR , B3I A
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7 VE4H B
7.1 MR

TPUL2T223-Q1 #3fHA0& P ANL IO AN F] Sl A SRR S 2 IR G 48 LB . AR S 2B IR 4l W MO “ iAads
filhcds ", FERRAIN 27 E AN Rkl 5 OR R E RS RS

TPUL2T223-Q1 #3F f4F 2ml #0 B AT = A TR o X T BRI , (] T ok CLR N 3T R
fik, AT A

TPUL2T223-Q1 # - & — M RBTE M (CLR) , 7T 2k IELEHEAT H kb

filk )5, TPUL2T223-Q1 i th IEEC TRkt | Bkih 981552 UM two = K % Rext X Cext , JEH' Rext M Cex 2041
I FL B 2 RSN SIS 7 PR R O P (B0 @ RIF ) KON ZZREME #003 thBe IR S AR e AL I R M S
HR PR ICAF A B 7-1 RS B C i T IS MHE L AT Y -

Vee Vee
Vee Vee
Rext Rext
RC RC
Cext Cext
J_— GND C 4 J__ GND C J

B 7-1. B PO R (RN A )

7.1.1 K&V
TPUL2T223-Q1 & — AR BIRENL (W AEHA Fiw ) , RAZFOIRES - wid . oM.

VRC = Vreﬂ VRC 2 Vre(h
Tri . .
Ready —=—» Discharge Monitor
Vre > Vien Vre < Vet
Clear
or
POR

B 7-2. RSP

TEFEZ KRBT, TPUL2T223-Q1 4% RC 51 IEIH# % Voo R Er i b IR FF ARG SRS

fuk e, IR ol IRAs - Byt ST B s BONIESIRAS | IF HLAsPHE N E0R RC S BIAE B =453, M X
HNERIN e HL AR A BEAT RO o AR TR B PROIR S I, i 2 R

4 RC A SMRIERE IR (Vien = 0.25V ) I, AREHLN 8 IR 4572 I3 - RC 5| A J& 4 1 B D e L

B, S0 VAR R FLER AR A P A 70 L Ve 4 RC HLHE 5 5 B E T HLFE (Vyam = 0.69Vcc) B , RS
HUKAR S 3£ R
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R 71 REUHH

S A g

s filR A Vre < Vient Vre = Vieth CLR RC Q Q
ek Jif e ek ek W H L H
e Jife e Wit e W L H L
Y Wit itz ke v z H L

(1) H= e | L= W {EhF | Z = s

7.2 DIREJTHEE
Viefh = 0.69 x Ve
Vreﬂ =0.25 % VCC

Cint Fan il WHZF AL A . W] LUE 41 TFFHE Rh R 3.

T L ) ¢ {>—[ Q
Control
T £ p o Losic
Vee
91

|

S

Is]

CLR >

1

RC

Reset

— Vrefl

+
W Vrefh q
Power-on
<

One of two channels

7.3 et Ui B
7.3.1 S L&

[ e [o] [e] o] [e] [a] [2] [3] - [a]

H

]

_—
— [ 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

B 7-3. SFLARE X
7.3.2 PH EMREREMAIE

PRGSO & — AT E R AR S 2 IR G & (ARSI RS ) FER |, R 2R [0 E 96 B2 AR H Bk oo 75 HE O
Jei AN RIS i SRR A A A A PR Ak T BE DR ANAR I ELAE A R A RO A A A i AN 2 S K o 9 P
i L kR £ AR B0 55— AN B T a1 P L 1) B 2

7.3.3 i FHLAIFIIEE
K T L (tyo) AT IEFEAMIIS T T Rext F1 Coxt KAZ M. TPUL2T223-Q1 (1) 3L AL 5 HH ke 98 BE R TH A b =

Rext X Cext » HSEPRIKITFEE I NR BT , BN 7 IERMERIERS K, DMERG B A R E R A
SRR ERE o 7 RE 1 T Sme A 3 FUI0 o L ko 98 P
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two = K X Reyt X Coxt (1)

i HA Pk o 8 B R T 2 N AR

AR 761 ( Rexts Cext )

H I

W

I3 At

ANERE R O B ) kb v i e . R . SE AL ERIRE 51 i oA AR s B R Rk o
58

K2 H B AT WA R R AR — B0AE , [RIERS B A s AR AR AR o
KEHHBEBNHEHEGFRKKZESR |, WAh , EaTREREb. WM TAEREmA L. By, WFEAERE RC
7 AR S 2 IR 2 N B K AR 2R

TPUL2T223-Q1 tH &5l N—YiR 7 . KA SRR EN Aty , PG E T il R 5] 2 AR
k.

FE S5 K D FE (€ atwo) HIRE T LT EZ AN . R 2 B T AT BT 7oA 25 51 1 A Jhk b o i 1 22
M, Ho eg R FHBAESSIANIIRZE | ec B FHAEMSGIAMRE ; 1 Aty & TPUL2T223-Q1 5| A
MR deah , B R HAR R AR AL | Bk 5 JE A — L [E A BN | JEH /AN T 1% , IXFE Aty G
T T E.

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

N HREAEE | AT LME R ZE AR (@ ato S €R + €C + Atyo)e BT, 1 FHEERENL MY | 28 (COG) AR (2%
HliE R % + 0.3% [30ppm/°C] B EAR1L ) « 0.1% HFHA 10% Aty B TPUL2T223-Q1 37 A HiL % AT LB Ak 5 H
12.4% M RKRZE . FHERFAIL, 5 H SRR ZESLPR ER 12.64%.

7.3.4 “F#r CMOS #0514

s AR T CMOS HESR it . ARIE V47 R G F T LA RL AR AR FE AL o LR8I BX B RE 0 W] REAE 2
N A POE AT RN e A M B A AT I IR B o BRAN |, i (0 a1 8 % BX3h 1Y) L it L B 2R 1 RE S
ARG E R, A SBIRGAE . S50 BRA a5 P B D, DA S R MR 0k o AR 28 8T 2607 172
AHE M T RE I AN PRAA -

AL (4 CMOS Fi H Db Zi AR FE W IR A
7.3.5 CMOS HZ /MR I

LA C0 48 FA T B R R SR BN o XS A BT, BRI 2 ], BB (BAE
TEHTHFHE R RE ) IR RIS o SR DL B H B Y 280 R A BIE (e 3% T 45 o KM FL IR AN 4 T
FFIE R R AR R, RIERER (R=V + 1) IHEA LI,

it 2 R Al A S N SRR TSR (e THF A RPN A VT E UGB DRI LA R AR i i 52 15 T B v TR S
Ao BRI SRS B W] RELLbnitE CMOS A8/ 2 | (EUVEBUEM R R . 218 Fe a5 5
WA AN IG I A F B Bh A T AE , BN BOAEIIE 8 TR R E SN Alog. A RN Rl K F
MtAER |, S S E A

FEISATWE] , AT R AR AN AL N2 o R AP AR B A\ o A ) vt BTG PR PP R BEAT I . ISR R G0 TF
FE—E XA, AT AN LRI ECR fr AP |, AR IR LU (A B AR A R AN B . A PR IR T2
MR (HEWEA] 10k Q FFHAS | X H AT LU 2 I 2R
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7.3.6 RFH CHI L BREHIUFEZHE

o PR B Z . B L R D BB A AN D RS A | (RS I AR 2 SR A A A X2 A
Bo (ESRRE AR, BRI H AR T R e RIS E R R FN Y O i PR S R
fii (POR) Hil% , FIFEST RSN IEH IIREZ AT , £ LA RTHIR B B A& BT A B R IR

- 'VPOR(max)
|
|
| |AVee
i
i

VpoR(min) === AL === r

>
At

B 7-4. B0 ERRERI IR (Vo) AR
Kl 7-4 JEoR T IR RS R B AR | IR T # RIS T R AR A RO
E)I__;'l iﬂi%§4iﬁz‘-ﬁﬁ , %ﬁ%‘ﬁﬁ?‘ﬁ%%l‘?ﬂ (VCC < VPOR(min))o
R YA PR ) R 3R A UHE 2 s 7 25 R SR AR Y A o

REERZER (Ve = Veormax)) - BFANBUEIZ 5 HL I 10 HUIRZS B 2 IRIFRUE
P 51X S 0K S B B R SR RS
7.3.7 /G5B (lo)

2B Y R B | R Y OV B 28 BTG S L I B . 2R RN TR N R R 20 | M E AR b
BN IR o N H 0 PO IR E R KN Y B ATE I R P ) Lo AR E

7.3.8 WAL FE B I

TPUL2T223-Q1 K ¥ it B BAR AN B s RS, DA TR R 8e , JF B AN R 2 ik 5.5V 55 , A
SCREREIE R . AT IERIZAT , MNE S B AR SR THE I Vimaxy (Vi) HOFA BRI m PR IRES |, IR
FEIK T8 2 0 Vrgany (Vi) HPA BEIRAIE PR VIR o 18] 7-5 JEZR T TPULXT #44Fm 2L Vi 1 V) #3157
PR bR CMOS 8844 1 F s BT, Btk 47 Eb &
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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 (Vawu)
22 =

2 - 2V (Vo) —_
18 1.8-V CMOS —_—

16 f= —
1.4 - 145V (Vam) o
.-l'""--

12 1.2+ Cmos |~ —_—

11000 ]

08 |- —

Vi - Input Voltage (V)

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)

& 7-5. TPULXT %\ B ERF
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7.3.9 HTIENNE
Zas R B> — A BA TR R R . TS B S T AR B, T AR R A R

Package Package

Solder
Wettable Flank Lead Standard Lead

& 7-6. 1285 B A FIERM AR QFN BEEF5RME QFN 3835 1) 4k % i A

AN BT B T G R R SR O SR, A QFN ST B 3R (AT BAA K. & 7-6 B
7, AT N 38 AT (R B AT B R DI | DR ERG ISR LA R AR, A B TSR R M T RS . AR
(G S, ES A

7.3.10 £, —IRE LY
K] 7-7 JEIR T %A i NN S A AT B A A A .

/J\JD
P H 200 2 A AIE e 2% PP BB AT RE S RN A F o n SRBE <y N R 3 B 1) R ATUE M, BN
A H R AT R 5 E

Device vee .
|r T |
I I
| |
I I
| |

Input Logic Output
I I
|
: 'I'“T T—'om I
[ I
GND

7-7. RN A —RE K RS E
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7.4 B ThEEAE
7.4.1 B REEFT

TPUL2T223-Q1 B.FH# 0 T (log) PRI INAEE , WIE IR HEZ N OV I o il fr tH 3k NS BHPUIR A . TERT IR
N, AT BT A N N T RS AN S S B H BT AT S ik . IR ORI REANE AT RC 5

7.4.2 jF3#RIF

TPUL2T223-Q1 & WHE_EHE L. (POR) B |, By 1L shAa & AR Rk . A < BIERTHESR I FEAE R
BB A CHLE RN Z . R /FZER R RN E (tstartup) 15 BN AR IE #2847 WOE)E |
POR & TPUL2T223-Q1 {54 5145 R4 .

7.4.3 ZEREELT
TR T TPUL2T223-Q1 f 5B I eer =,

* 7-2. ek
LN i (2)

CLR T T Q Q
L X X L H
H H X L® HE)
H X L L® H®)
H L t T L@ 11 @
H | H J L@ @
t L H IL i

(1) H=EHERFE | L= EREEF |, X = RE%EE

(2) L=IRFHEHF , H=kahmdF , | L = el mliom &
W Py IR R, L = R A 5 I i) Y BB P

(3) XEeHHIET LT - HIAS T R R RS &0 DR R K
BRI | T A58 A AT ot

(4) L SLLE ST A sk ST AR AR T AR A 2, K
THCRETE S i R I e — AT 5 AR 21
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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 MR

TPUL2T223-Q1 JiI T M Aan A i A S v Al o 7 98 FE ROk o SRS AR AN T S AR | I Wi 7 it Ak T s IR s
I AT i N fi B K B R, I LA S Jk e A 2 3 A A T PR T LI ] B

R R A AT S C T, TR CLR. XA NAATE— 3 WA G, M/ T Pl | XieE
EEAEAT /R TRE = \(T) » T« CLR. WAMAAHEA — Ml B AR 420 | FILE SRR ThEE | ol I T 285
HRAEE S . WREAG S KT Voo, WRNOVIZE T WRBAGE ST Vi, WERDVEHRT . £ Vi, A
Vo ZIE, B ONE SRR R — A RRES , BRI H b —ME. £ LRAES Y (55 K ETH il A S bk
e

Bt K o 98 P T DA I R A BN PP TC A Rexe A1 Co EATH M . AZYFFHE BEOPBRAE THORIEIRR | DAERRE P75 1)
ik i B B SR AN R B A TG A . A ORAMER AR TPUL2T223-Q1 B P RS FERC A 1 BE 245 1. |, 16 S [ #4714 38
Zr

8.2 MAIN ] - A&
FESERIHTf, TPUL2T223-Q1 HI T Al A A5 5 TR BN Bl A d Ao 00 21 £y 8 4> 32 9 £ At o ™ 2 R ik

Mo ETHR IS R B B A0 841 PR . X T RBEIMGINAS | S SRS T MM TN, A5
B T 8NERES Vec. &N, JolFAECE 58 441 [H .

Vee

"__t B :|_ Bypass
} B :|_ Capacitor(s)

\VCC
I T —% Q | Active-high
Trieger = TRIG output pulse
cC R —
o——dCLR Q
I_—CLR—%
Vee RC C GND
LN\:—l—“—l—«
Rext Cext =
8-1. i fl TPUL2T223-Q1 fIfikii R4S R E
8.2.1 il EK
8.2.1.1 I F

HNERES B T B 4 v 8 TPUL2T223-Q1 % S ik rh 5% B .
VBTN FFIRMET Regt M Coxt XHFHEINTEE . &ML 200/ R A (8 32 BRI PRAE .
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TPUL2T223-Q1 #J AYE AT SMR A A FUTE L M AEA , IX WA N Cex = OpF o TEIXFPTELL T, i th ik 9 X
FH AR HL AT SRR 5 P A Re tRAE . AFKAFIE RTFENE T Rexe = 10K Q2+ Cexe = OpF B HITIUYAELL. .

WERAE A KT 1uF BIAMRE FP 2SS | BRI — A R A (Dexy) ( WIEI 8-2 FoR ), LAZEWTHLIATE] Ny
FL A SRR AL A TSR R A
Vee - =
Rext }Dext
RC ——

Cext
GND C
L1 I_

El 8-2. SN LRP MR TR

8.2.1.2 AEBIW

BN S LA A BRI AR | B A RN R R . AN BB B R ABUE [ PR
HL S VS

RAEF AN LS Voo Bt . RSN TEAEH] | AT PLE R SR M AR, dn 2R A I 2208 il o
VAN (2 P55 |3 (=E2 o2 S I /6w i O A B €2 -2 /NS e v SN DS e oS NS R R 7 S A DA EN DS R
WRHSPIRES . B SIKE iRt 3B\ TPUL2T223-Q1 B HIR ( a0 42 T#F 1 T T RLE ) LAR I 5 i N T 45k
R IRAI BRI T RZHVM , @A 10kQ HFHE.

A RICTHRAN R EAMAE S, ES AR oy
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8.2.1.3 HIHEEFM

IERVE B TP A m PR s . Y8 4T T Von MU TR, A% i B 22 PR H FL R . 6t
L TP AR R BT B . AR 21 TAFE b VoL FURS BTN | I HH o E N B 234 it PR

A AE A TR SRR 2 TR HHE 390 A 00 AN B B PR AE RS, DL G R IAT I DR AR V% (RIS e ] AR A A AN ]
4 ) .

TPUL2T223-Q1 W LA B4 9K ) i W3 /N T 845 T 50pF (9 , (R i 475 2 i A7 2 G o 0t K i Ha 2 £
B, BRI BRI A |, A ROR R X RA A (VA

TPUL2T223-Q1 " LABREIH Ry = Vollo iR HE R 3 , i s IS AN LR AE 2 U471 R Von M VoL &
Mo FERHCPIRZS T, 22 ik i e ORI S Voo 51 BRIAR IR R Y5 F s 2 A F 22 £
A % AT DR FE R OIRA o AT BT Vo 3.

A RIS R R ARE S ES AR A

8.2.1.4 BHFEEEEI

ORI 75 IR IR AE & s 7726 ThUE ROV I N o R R TR #2208 T 0 v P R B0 BB 1 0 PR ORI

1E Fi i YA A e SR A ) FRLIALAE - TPUL2T223-Q1 B AT 4 th i 437 4 (10 F AN b e KA s e It e ( FE 2
THFHE A ) VLRIT SR P RAE TR S sl A 32 B8 AR I BE L th 5 TE AR AL RN AR R R A . W ORAS
S 2T R AHE M A RIEE Voo MBS R . i th Ikt g UG |, MR R A 2 A H IR DL BOR R IR #E
PR FHZE Voo , WA THFE T |cexymax) Tk« BEAL , SN PP LK CHRIR SRR 7, LB R AT AR A
lext(max) = Vo / Rext » %R EE M ABIRERI , LA R T TPUL2T223-Q1 ) Icc fH. AMERHLER (31 TIAERT L
ﬁﬂ PRC = Cext VCC 2/ two ﬁﬁfTﬁﬁo

Hbh 25 RE W WEN B FLIALAE T TPUL2T223-Q1 Jr A i th o ME N PR FEL UL N b S K IR LR o (72 4 “T#FHE Th 3
) BLEIT R LIRS i Mo IR SR L BERE N JL T 3 vl HE N /AR TR B LR . B ORAS EE id
X RAHVE (E 5 I8 GND R S A .

W UME F Bt 26 1 I HT (SLL) 21 Rz 9741 TR M5 Rt S & .
/J\AD

XN RAFEE PO B ENR Tymax) =BT IESIR 8F BTINIR S . 52038 I 280/ RABIVEE
HI AR (TE . $RABLX LR 1 Bk sk s
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8.2.2 AR FE

ML (T AT Excel (iH52s , FTEM ] TPUL2T223-Q1 I3RS 45 51 . it 58 a2 - 1) 7~
S OSCAES (LT AL ) 6B PUR IR T A SCR A S B R s BT B R oA

S O R o o e

—_
o

11.

IR P A A S KR e BT RN two e

R Cext1 = two/50000.

MR LRSI Coy M HHEHIEEME |, 85T Ceqo { 100pF, 1nF, 10nF, 100nF, 1uF, 10uF }

R - Rextt = two/Cext

{EHIP IR 4 I Rexyy FUPER 3 WK Coxq , MBI LLZEFFIF 55 03 HAH L B B s 422 1) K R 30

KM © Rext = two/(K % Cexr)

R i it 7 HUFH Ry A RC ZEHEF] Veo

TR 7 LA A Coxe M RC ((IEAR ) 1EHR) C (bl ) o C 5IMLERT AEHL | (HIFEIERIZBIT L/

1E Vee & GND Z [AJsIn—/ 0.1uF S5 A s . WL A R EAYHE BT E |, RS E5IE Vo A
GND 5. /e & h s 7ol & .

- W ORf H B E 8k < BOpF . SXFFARREVERR A (HAFOLALIE BEFF B 1 T Sk il . 3 mT DL A

TPUL2T223-Q1 [T Fe U 2844 $R A 24 K /N A 28R sl .
i O 4 o PR FRLBEL 50 OR T (Ve lomaxy) @ o 1% FT B LEEE HH 2807 27 A0 £ rh i R i i . K24
CMOS N BB LLMQ N H I ; i KT 2 B 5 1 B/ ME

12. TPUL RIZHAR D SR & ; A, WIS CMOS Z)#% 5 Cpd 15 iR i) Bt STk
I
8.2.3 WS
]l ]
N PV I PN
8-3. it kit /7 1
Copyright © 2026 Texas Instruments Incorporated TR 15 29

Product Folder Links: TPUL2T223-Q1
English Data Sheet: SLVSL11


https://www.ti.com/lit/pdf/SCAA035
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tpul2t223-q1?qgpn=tpul2t223-q1
https://www.ti.com.cn/cn/lit/pdf/ZHDS054
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS054&partnum=TPUL2T223-Q1
https://www.ti.com.cn/product/cn/tpul2t223-q1?qgpn=tpul2t223-q1
https://www.ti.com/lit/pdf/SLVSL11

13 TEXAS
TPUL2T223-Q1 INSTRUMENTS
ZHDS054 - JANUARY 2026 www.ti.com.cn

8.3 MAIN A - FEIR kb R A 5%
FESCRIF H, TPUL2T223-Q1 T A FH N s 3 7= AR ZE R A v k. P BT 8 1 ] 8-4 s

Vee

- 1 Bypass

I _ :|' Capacitor(s)

Channel 1 Channel 2 VCC

e THE> Adthve bigh
Y; ctive-hig|
- = - TRIG Q ce - TRIG El_output pulse
gger 4E b One-Shot Q T b One-Shot Q
signal Vee Jow E‘ dCIR EI
CLR b | | CLR b | |

vee RS |[c vee [RY| [c |§Nd
Rexn Cexﬁ —= Reth Cext2 =

& 8-4. {f ] TPUL2T223-Q1 HIZEE k& 4 JH 3 &

8.3.1 W/H %
1| I I
1027 [t ) [t ]
2Q two2 two2
8-5. i th ik it /7 18
8.4 HLIEMREWK

LR AT LA @ Az 77351 vh I 81 s /N R K PR P P 08 {1 2 1) AR o FL S
FEJRENIYIE] , FIRINAE s 1724 R R AL L s RT3 R T B R

B> Ve I TR UEA — A RIFISF A S, DB IEZh P30, vl TPUL2T223-Q1 1EW 24T , @il
0.1 nF SHEKHUARE: . BEANHIAR RS HER | EHFRE N mas. [E8 01 uF M1 uF 5 H 748 5 IF Bl
Hl.
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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 ©)
@ ©)
TPUL2T223DRQ1 Active Production SOIC (D) | 16 - Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2T223Q
TPUL2T223WBQBRQ1 Active Production WQFN (BQB) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2T223Q

@ 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-Q1 :
o Catalog : TPUL2T223
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NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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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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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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