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TPUL2G223-Q1 YR = X% RC i JE T HE A &k BF 2 (IR 25

1 Rtk

o FFETH VRN ) AEC-Q100 frif
- PRREESEY 1 -40°C & +125°C
- % HBM ESD 732542 2
- %0 CDM ESD 4r25%:4% C4B

o KA RN QFN 5

* RC AL ETEHA 1us & 860ms

© X 860ms KMkt , WM TPUL2T323-Q1

o ik v EE AL SRE N 1%, RAEA 10%
o BiHETAEVEHE : 1.5V £ 5.5V

o FIANHEEIL 5.5V
o TR NS5 FH it 2 R i R A

2 i

o W RGIAT R E A B R AL
o AR e B R I A K kg

© KA S ETHG
- RIS FR
o RIS S

(][] [u] [t]

1]

[o] [1] [2] [3] - [q]

3 Ui

TPUL2G223-Q1 # - H & ANz RC mI e & JEnl
Hi R EFRAZ E IR, W ATE 1.5V £ 5.5V HE
NIEAT. A Bk RR S B R] 3 A 3 48 40 S He LR H 2R E
RECE |, Ul keh 56 FE A tyo = R x Co

phs B =AMk, o ETHE (T, CLR) B
TR (T) fibk , LU AT BLSREE F 115 13 shig B bk b

(B ZHA (CLR). FTA fil & i A 356 5 it 2 Al R 42

Fa) -, DABRAR A\ 40T 0 1 v B MR 1 o

HERER
#HEO BERY@ | HER;

TPUL2G223-Q1  |B4B 3.5mm x 2.5mm | 3.5mm x 2.5mm

(WQFN ,16) |~ : : :

D 9.9mm x 3.9mm
TPUL2G223-Q1 (soIC , 16) 9.9mm x 6mm
TPUL2G223-Q1 PW 5mm x 6.4mm 5mm x 4.4mm

(TSSOP, 16) ’ ’

M

WG T TR TR 1S PR R R R T Tk B

@) EEERSE (K x 9 ) SRR , JEEIEEI (WER ) .

H

_l_ _—
— [ T LT l
Product Group | | Channels | | Thresholds Timing Type Output(s) Input(s) Rating
TPUL 1 G : Standard | |1 : RC 1x, Retrig 0 : Active low 0 : Falling edge (FE) [none] : 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 : Digital, Retrig active low trigger on clear release

6 : Digital, Non-retrig

TPUL R3|r 4 41%E

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk
HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o
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g
T HFEE et 1 A S N TSRS 20
2 B s 1 T4 BRAETBERETR e 24
B e 1 8 PR IS ...t 25
BN T 1 - TR 3 B R B I ettt 25
B B ettt ettt nenn 4 8.2 JAIRIFH - WAL oo, 25

I B B a1 [ AR 4 8.3 AN - FEIR KT R RS e 29
B2 ESD ZEZ oottt ettt 4 8.4 BELYEAETEEE I oot 29
5.3 I IB AT 2 ettt 4 B A R ettt 30
B PP BEAE I e 5 O R S R ST R e 31
5.5 BB UEE oo 5 oI B -5~ < USRI 31
5.6 B T e 7 9.2 B SCRY BEIE e 31
BT FFEREEE oottt 8 0.3 TR e 31
5.8 BLTETE oo 10 0 B e 31
6 BIBIUBAE B oot 17 9.5 B E T e 31
T VBRI oot 19 9.8 ARIEZR oo 31
T IR ottt ettt ettt ettt ettt (E T (VI =3 A5 a Tu:- OO 31
T2 TEETTHERE] e 20 M HME. BERTTITEMER e 31
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4 5| HAC EAThRE

1T |1 16 [ Vec 1T Ve
LT 18
AT | 2 15 ] 1RC ﬂz_g\ N {15 ] 1RC
_ 1CIR[ 3> | | (14 ] 1C
1CLR [ 3 14 ] 1C Q[ ! PAD ! (i3] 1q
— 2] 5) | a2 2
1Q | 4 13 ] 1Q 2% F5 | ! :,1=1= 2%
2015 122 RC[7 5377 (ol 2T
|18l 9l
2C | 6 11 ] 2CLR GND 2T
2RC | 7 10 ] 27 HSENREIE TR
GND[|8 o[ 2T & 4-2. BQB % 16 5] WQFN 3% B P &

WRENHIE |, TR
A 4-1. D 1 PW #}%% 16 5| ] SOIC A1 TSSOP Ttk &

K 4-1. 51 ThEE
515 .
oo provey A YiHg
1C 14 G JTE 1AM RS SO AR LA RS R IR SR R [ B AR 5 7R PN R
1CIR 3 | (R RBIRRA IR R R AT REFRHT IR AT (RERT | G BT AL dia
=4
1Q 4 o] JEIE 1 AR
1Q 13 O |ii& 1 %t
1RC 15 /O |JEIE 1 HMEET P mUEHE A CTRANNRIE UL |, WS R 1 A 5
1T 1 I WG 1 RS E AN T8 1T A1 1CLR fRFk BP
1T 2 I WG 1 EFHBAE SRR TEAT R ET | FIR T 1CLR (i,
2C 6 G T8 2 AN T AR A SR RE AN A AR O IR IR LR B ¥ 42 5 TE AR
oCIR " | ;ﬁ W 2 SRR AR T ; Wi 2T BRI L 2T (P, AT LTk e
T
2Q 5 0 EIE 2 i
2Q 12 (¢} WiE 2 AR
2RC 110 T8 2 AMEI P SRR B OV BERIE W | WS R AT A
2T 9 I WIE 2 TR RSN ; T8 2T M1 2CLR (R BT
2T 10 I WG 2 FFR RN T B 2T R AT, IR 28 2CLR fRFEm T
GND 8 G |#m
BHE A1) — HORJERTEHE] GND 8087 157 EE T A M E S B IR.
Vee 16 P 1 FLE LR
(1) I=%AN,O0=%iH, VO=FAFMFHE , G=1H#h 6 P= I
(2) Y[R BQB %%
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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
4 R 15 Copyright © 2026 Texas Instruments Incorporated
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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 32.2 74.3 A5E °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 HAS
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 0.75 090 099
1.8V 0.86 1.03 117
" 2.5V 1.1 129 147
Vie | IEPRRIA 3.3V 137 156 176
5V 1.92 2.16 2.4
5.5V 2.08 2.33 2.6
1.5V 0.41 047 054
1.8V 0.48 0.53 0.6
V1. BT R BIE 2.5V 0.63 0.69 0.76 v
3.3V 0.8 087 096
5V 113 125  1.39
5.5V 1.22 136 151
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FEH AR RGEAE T I AR VG SWRUEAE Ta = 25°C MRS (BRARS A UM )

S8 WK Vee B/ME WA BRXE| B
1.5V 0.34 0.45 0.6
1.8V 0.38 0.5 0.66
Av; I (Vs - 2.5V 0.47 0.6 0.78 v
Vr-) 3.3V 0.56 0.69 0.89
5V 0.77 0.9 1.12
5.5V 0.83 0.96 1.2
loy = -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 2.4 2.78
lon = -12mA 4.5V 3.94 4.21
lon = -12mA 5.5V 4.94 5.23 Y
loL = 50pA 1.5V - 5.5V 0.01 0.1
loL = 1TmA 1.65V 0.03 0.45
VoL S loL = 2mA 2.3V 0.04 0.2 v
Jis loL = 8mA 3V 0.13 0.4
loL = 12mA 4.5V 0.15 0.5
loL = 12mA 5.5V 0.13 0.5
I MARER |V, =5.5VE OV oV % 5.5V 50| nA
Icext iﬁﬁ%ﬁglﬂﬁﬂ)ﬂ BFIRE |, Veexr = 0.5 x Ve 1oV 50 nA
Vit 5.5V
EARAE , &GN s VCEXT =1.5V 1.5V 1" mA
;ﬁf\jﬂ}(ﬁf\ , EQEE , VCEXT =2.3V 2.3V 29 mA
loexr | ARSI iz | ot Voer = v 3V 25l A
;ETJH}(?S , EJZEE y VCEXT =45V 4.5V 95 mA
TR , TR s VCEXT =55V 5.5V 138 mA
lof JEECWT R | V) B Vo = 5.5V 5 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
, e . 2.3V 75
lcc FL YR LA BHFBEERE , V=V B OV, Ig=0 2V 100 pA
4.5V 155
5.5V 195
N, —AIN L Vi=0 & Ve, T HABEIA N Voo 5L 15V &
3 w2 AR ’ | )
Alee R IR R AR AL OV, Io = OmA 5 5V 1.5 mA
ol HONA V, = 5.5V B 0V 5.5V 1.3 pF
Co ek ko Vo = 5.5V & 0V oV 3.1 pF
6 T RPGR Copyright © 2026 Texas Instruments Incorporated
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TE F AR IE KSR T I TARRESE R N ; JBUETE Ta = 25°C B (BRIESE B )
S8 WA Vce B/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
7E B 2R3 KA T R OB AT IR B AR ( BRIES A UL )
¥ 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& |T | wCIRY 241 T mb ¥ 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 AREREEE N AR IR N #BUEAE Ta = 25°C IS ( BRAEDG U ) . WS H 00 E 176,

B M (A ) = (HH) RS Vee BME BAE BAME| HA
1.5V 814 996| s
1.65V 815 997 us

_ : - 2.3V 1 7
two (1) Q Eji 6 Rext - t]OK Q_ ’ Cext - 3 815 99 Hs
0.1pF ; C = 50pF 3V 815 997| s
4.5V 805 985 us
5.5V 793 971| us
Atyo @ Q= Q C_ = 50pF 1.5V +1 10| %
1.5V 3.8 28.6 ns
1.65V 34  233| ns
_ 2.3V 26 205/ ns
t; Q= Q C = 50pF
3v 2.1 145 ns
4.5V 1.7  105| ns
5.5V 15 72| ns
1.5V 40 pF
- 1.65V 40 F
T=Vee, T=GNDf P
c IR = 10MHz C_ = 50pF |2.3V 40 pF
pd Cext = OpF Rext = 3v 40 pF
1IMQ
4.5V 40 pF
5.5V 40 pF
(1) v Bk os 52

@)

5 K AR BYRE AR A R ke 8 S AR, RIS SR T
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5.8 HLAVREE

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

FLAE
B REAE
10uF 1pF 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 1.2
— _40°C 1.1 — 1.5V
09 | — o50¢ ] — 1.65V
08 | 85C 0 — 25V
— 125°C 0.9 l — 3.3V
<07 < 08 — 45V
2 £ J—
= gy, £ o7 A 55V
o D & \K AN
] 05 rJ_p..(/ — P \g 0.6 \
o . 1 0.5
2 04 =i 2 04 yaN N
s g ANEEAN
» 0.3 a 03 N N
0.2 N, AN
0.2 oA N N\
0.1 o ~ ~ N
0 -0.1
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) Supply Voltage (V)
&l 5-2. FRYREBR 5 FLR F R TR0 R K 5-3. BIFHRSMARERIKR
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35 375 —
— 1.65V — 1.65V
_ 325 — 23V & 35| 23v
S 5 — 3V < — 3V
3 —— 45V 8 —— 45V
§ 275 — 55V § 325 | — 55V
k] @
$ 25 4
4 € 30 ——
L 225 ]
T o}
] n 275
‘g 20 |—=—= <
o 2
:f 17.5 EE 25
3 3
s 15 5
) S 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)
& 5-4. i HHE F IR ZS B PR S % Y BV TR B G 2R B 5-5. % = B TOIR 25 Ha BEL S 4 Y R TR B S 2R
1.15 1.11
1.13 — 1nF 1.09 — 1nF
1 —— 10nF
1'(1)51; — 188nF 107 I~ — 1o0nF
. 1uF 1.05 —— 1uF
1.07 1.03
1.05 :
o 1.03 f—— 5 1.01 ]
g 1.01 —— g 090
£ 0.99 < 097
X 097 0.95
T —
0.95 — 0.93 —
0.93 | — — 0.91
0.91 — — T 0.89 =
0.89 — E— : T
0.87 I — N 0.87
0.85 0.85
40 20 0 20 40 60 80 100 120 s 2 25 3 85 4 45 S5 35
Temperature (°C) Supply Voltage (V)
5l 5-6. K RECSMBERMER , Ree = 10k Bl 5-7. K R¥ 5 IFRE IR , Rex = 10kQ
18
17 \ — 1kQ
— 2kQ
16 \ — 5kQ
15 —— 10kQ
14 \\
13 \
12
11 \
5 10
g o \
w
x 8 AN
5 N \
N RN
: AN
4
3 NS
2 A p—
R e I — R 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, Cext (F)
B 5-8. K &%, Vo = 1.5V , Roye = 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 |
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
S
8 1.4
> 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

Product Folder Links: TPUL2G223-Q1

Copyright © 2026 Texas Instruments Incorporated

English Data Sheet: SLVSL09


https://www.ti.com.cn/product/cn/tpul2g223-q1?qgpn=tpul2g223-q1
https://www.ti.com.cn/cn/lit/pdf/ZHDS056
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS056&partnum=TPUL2G223-Q1
https://www.ti.com.cn/product/cn/tpul2g223-q1?qgpn=tpul2g223-q1
https://www.ti.com/lit/pdf/SLVSL09

13 TEXAS

INSTRUMENTS TPUL2G223-Q1
www.ti.com.cn ZHDS056 - JANUARY 2026
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

TPUL2G223-Q1 & & P 4T AN ] S fi i R s 2 1R o L . SRS 2 IR Al AR “ fads
filhcds ", FERRAIN 27 E AN Rkl 5 OREFE E RS RS

TPUL2G223-Q1 #4143 4B #ERAT AT 1A RSN . 3T ETREAAR , B T 2 CLR #iA. X T R
filk, AT A

TPUL2G223-Q1 #F & — Bl F4 A (CLR) , A T2 1k IEAEHEAT (¥4 tH ik o

filk )5, TPUL2G223-Q1 i th IEECF Rkt , Bkih 982 52 SUN two = K % Rext X Cext , e Rext il Cext 72 41T
I FL P 2 RSN SIS 7 R R O P ( BA6E0y @ RIF ) KON ZZRFME 3 03 thBe IR S A AR e AL I R B S
HO PP ICAF AU 7-1 RS . B C i T AN B 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
TPUL2G223-Q1 & — /M HRASHL (W LS VLA P ), R MRS - . iep A,

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

B 7-2. RSP

TEFZERA T, TPUL2G223-Q1 #4 RC 5l A #2 % Vo FEK 8 h RIS 2R

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
s Jif e W Wk Wk H L H
e Jife e Wit e Wk L H L
Y Wit Wit ke ke 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 IJ% : . {>_[ a
Control
T £ p o Losic Vee >
\_<
W Vrefh q
< % IC

|

S

Is]

CLR >

1

RC

Power-on
Reset

— Vrefl

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 P EMR BRI

WS — AT E R AR S 2 IR s ( PARA i B ) BB AT E T R A K. R R S
Je , AT fib A B R A fid 2 B A H KR 0 B AR R RAS | 3R FLZE S AT RIIED |, AR fih AN 2 R M ik b %
iy HE Jok o 8 MBSO P 55— A i o T S 167 e ) i 8 1) B 3

7.3.3 i FHLAIFIIEE

TR S B (two) I FR IS P IO Rext A1 Cex KFE M . TPUL2G223-Q1 Y HL ALy H ik ivh 55 FE 1A two

= Rext X Coxt » [HSERRKN 58 B2 2 MR B ML , BULEIN 1 AR VER IE R E K, DUE RGBT N 1 S AE A
SRR L . T3 R 1 T dn A B L T o o K o 9 L
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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

R

)38 A

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

KEBHEBROHIEE LR RKWZESR | o, ErfgeNZA . IREM T/ERIEmA L. 8% , HPHEEHRE RC
7 AR S 2 IR 2 N B K AR 2R

TPUL2G223-Q1 & G| N—28iR 7. FF KA S IRIERE N Ay , AP EFEBTE . il AR B 5] 2 i A8
k.

FE S5 KR D FE (€ atwo) MIRE LT EZ AN . R 2 3L T AT BT o420 25 51 1 A ik b o i 4 22
it ik, H eg AR FHELZS5I NRZ | ec AN FHAELRIIARIRE ; M Aty & TPUL2G223-Q1 5| A\
M2 deah | BT HAR R AR AL | Bk 5 JE A — L [E A IOBEALE | JEH /AN T 1% , IX7E Aty K
kT TR,

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 752 + 0.3% [30ppm/°Cl iR EAE4L ) 0.1% HLFLAT 10% A tye BT TPUL2G223-Q1 37 F HL 4% 1] DAP I Al 5 H
12.4% B RKR%E . FHERF AL, 5 H SRR ZESLPR ER 12.64%.

7.3.4 “F#r CMOS #5051

s AT CMOS HEMR it . ARIE V47 R G AF T LA RL AR AR FEL AL . LR8I BX B RE 0 W] REAE 2
N AP RN FE AT M B A AT I IR B o BN, i@ (0 a1 8 0% B 3h 1) L it L B SR 1R RE S
ARG ER , A SBIRGAE . S5 BRI a5 P B D, DA S DR M BRI AUUR 28 T8 SF 2607 17
A1 T RE I AN PRAR -

AL F (R4S CMOS #ir H Db ZiAR R W IR A
7.3.5 CMOS HZ /MR I

LA 0458 FLA T B R R SRR BN o XA A BT, BB MRS 2 ], BB ( BAE
TEHTHFE R RE ) BRI HIELES o SR DL 1 F B Y 280 R A B e 3% T 45 B KM FL IR AN 4 T
FFHE gy MR AR B, ARIERREH (R =V + 1) A .

it 5 R Al A S N SRR RT3 (I e TR RPN A VT GE SCHGIR T DRI LA REE AR i S i 52 1 T B TR S
Ao BIRE NSRS B W] RELLRniE CMOS A8/ 2 |, (EUEBUEMIm R R . 2218 He it (5 5
IR B N K G 025 F RO Sh A BREAE |, BN ITE B THF 1 R g SN Mog. A RHMEE Rl KA
MthAE R, BB SR E A

FEIBATWIE] | AT R AR AN AL A N2 o R AP AR a0 A\ e A ) ot BTG PR PP R BEAT I . IR R GE0F
FE—E XA, AT AN LB fr AP | DAAE IR LS (A B R A R AN B . A PR I T2
MR ; (HEWEA] 10k Q HFHAS | I 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)
|
|
i AVCC
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)

ZE R R S ORIy OV I AR T A it i e . ZERES |, Rt N R R 2D, A L
BCHEN HL o A0 S OIS PR K/ E A TR R B o RS SE S
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7.3.8 HIENNE
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

& 7-5. 1285 B A FIERM AR QFN BEE5RME QFN 3835 1) 4k % i A

AN B BT G R R SR O SR, A QFN ST B 3R (AT BAA K. & 7-5 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

7.3.9 #if —RELH
K] 7-6 JEIR T iZ A i NN A AT B A AR .

/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

7-6. SN FHAL R RS E
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7.4 B ThEEAE
7.4.1 B REEFT

TPUL2G223-Q1 W& THL (log) TR ZIRE , AL LIRS L0 OV I i il i e N PHUIRES o AR T HUIR S
T, OB R R RN L TSR AS Wi BB IR S R B SRR ThREANE T RC S

7.4.2 jF3#RIF

TPUL2G223-Q1 & W #_ o2 A7 (POR) HL ik |, wl B 1k 8 S e & A B R il % o A % BRI E R A=
B, HB W AG CHLE R rZ . R FER R TR E (tstartup) 135 BIRTHFAR IE R EAT . o0&
J5 , POR Hiigf# TPUL2G223-Q1 f5-E: 3145 IRAS .

7.4.3 ZEREELT
TR T TPUL2G223-Q1 [ Sl Ihfef L,

* 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

TPUL2G223-Q1 I A A fid A ZFF v Al I 5 8 P2 Rk o SRS AR AN P Bl S SRR AR i AL T sl IR
e AT i N i B K B 2, I LA S Fk e A 28 3 A A T PR e LI ] B

R R AT S C T, TR CLR. XA NHATE— 3 MAGITh |, M/ T Pl | XieE
EEAEAT /R TRE = \(T) » T« CLR. WAMAHEA — MR RHlR 20 |, FILE SRR ThEE | ol I T 285
HRFEE S . RN S KT Voo, WRNOVIZE T ; WRBAGE ST Voo, WRDVRRT . £ Vi, A
Vi Z I8, MG SERN o EE — M RORE , BB —AME. LAWY 55 K BTl K
e

Bt K o 98 P T DA I R A BRI PP O Ryt M Co EATH M . AZFFHE B BRAE THORIEIRR | DAERRE P a5 1)
ik i 5 BE AR AR B A G I O . A AN T TPUL2G223-Q1 I P AE BE R I 25 6., 165 Il #F 14 38
Zr

8.2 MAINF - A&
FEMERI R, TPUL2G223-Q1 I T Al A A5 5 19 BT BN BT B A 00 3 0 4 A 320 0 70 i Y i ™ 2 i

Mo ETHER RS R B B A0 841 PR X F R BRI INAS | S SRS T MM TN, A5
B T 8NERES Vec. BN, JolFAECE 58 441 A .

Vee

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

\VCC
I T —% Q | Active-high
Trieger = TRIG output pulse
cC e—dCLR Q
I_—CLR—%
Vee RC C GND
LN\:—l—“—l—«
Rext Cext =
& 8-1. il TPUL2G223-Q1 KIfkiF R AR R
8.2.1 il EK
8.2.1.1 I F

HNERE B T B v 8 TPUL2G223-Q1 [ Bk b e B
VB TTHAE FBFIRMET Regt M Coxt XHFHEINTEE . &ML 20/ R A B (8 32 BRI PRAE .
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TPUL2G223-Q1 FJ LAEBAT SR A A FUTE DL MR, X HiA N Cex = OpF o FEIXFIMEHL T, i ik 9 FEAX
FH AR HL R AT SRR 5 P A Rex tRAE o« AFKAFE RHFENE T Rexe = 10K Q2+ Ceye = OpF B HITIUNAELL. .

WERAFE AR T 1uF BIAMERET 7 AR | W — A0 B R A (Dexe) ( W 8-2 Fax ), BATEWTHLIHIEA
HL A A P it 2 I R AR
Vee - —
Rext }Dext
RC ——

Cext
GND C
L1 1

El 8-2. SN LRP MR TR

8.2.1.2 AEBIW

MBS B Vi mimy A BB B BT | I Voramany A BRI AR P . BRI 400/ AT
1 VR B KN H T

M AL SRR T Voo B, WURHN SRR BT AT DL B P RN | A I BT
A AEFRARIEAE T, AT UL A b P B SN . B P F B B TR L TR
UAEH TR . PRI IIREN i, N TPUL2G223-Q1 HOE it ( 0 40 “TAFFE P FFAISE ) LK 7 76 N e
RSB, T RS EH | B 10kQ HfE,

TPUL2G223-Q1 i T A A MR RN | BT ARG SRR ER . AT, U R B @ 7R 1)
bR B B4R B P 35 47

MR R A N A LA 35 R B R E4 R P SR A5 KR | (Y TTRE SR M, 5% s A b R
W A Vipgminy » P24 (00 (D0 40 PR

ki CMOS MIAREINR | MBS 480\ TT DA 20 AT AT A A AL, TR 2 S B FE KRR 4 A
FETE Voo B T LLSMEO (7 5 SO B I L B 4 SR PE A A o F7 o

A RICEH RN R EAMAE S, HS AR 03
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8.2.1.3 HIHEEFM

IR AR A A T A PR L . MR A THFE R Von MRz, AN H i 0 B L 2 P iR H L s . 53t
LS TP AR AR ATl L o AR A TP B Vo BURS PR Tt S N PO 2408 e i PR S

AT RE AL T SRS A 360 0 U8 2N B B4 R AE — 2, DA S F A0 R AR IR 1 & (BRI B ] AR A
Ah) .

TPUL2G223-Q1 1 LA E 39K 5 A 25 /T 805 T 50pF frfisk , [R5 2 BT Eds S 0as o X TR i B 25
B, WEIRIN— AR REAS | 4 PR ORIETE 20 R A HE (TGN

TPUL2G223-Q1 "] LAIKBNH Ry = Vollo IR RS R A, Hth f R AR AE 2 THF1# R Vou A1 VoL €
o TR HCSPIRES N A % e SONIIE 4 LU S Ve 51 AR I F Y5 A R 2 T8 1) 2248
Al g AT DU B AR A . ANEDE i Y B RS Ve Bt

BRI G S | WSS R 55

8.2.1.4 HIFER T

B R BT 5% PR FEL R AE 2 & 7745 R VG RN o PR F TR 45 IR A T AF M 3505 53 v ol 18 L 2 1 F AR o

1 H S HL R R SR AL 1R B IR 45 T TPUL2G223-Q1 BT i th i b tH 1R 5 s b s R as Al oo ( 7E
HFE B ) LT SR T AT AT RS R 2 Ao AR 0F R Ae 4 5 1 SR AL M R R . B ORAS
B 200 @ AAE (P H I Voo MR R . Fr kb se o | A s s 248 F R ik DL K F AL VA FE
POEFHZE Voo , WA THFHE T |cexymax) Tk« BEAL , SN F7 LR ACHBIE SRR 7, LB R i T AR A

lext(max) = Ve / Rext » 1ZHURELE IR , KIUEAE T TPUL2G223-Q1 1 Ige M. AMBHLER FZN A DAL AT LA
i1d Pre = Cext Ve 2/ two AT fli%H .

Hu L ZBTRE S HE N B FL AL A T TPUL2G223-Q1 FiT AT i H S E N AL AL LN B e K AR o (A2 & “TH7 1 Th 3
H ) BLRTF IR & MR MRS 2 Ao IZ RS R RERE N L T 82 ) 3 AT N B K/INRE R A AL . R PR AN R
X R AHE (A H iE GND R K A FLAT -

W LM AR7EZE 1 FIE H (SLL) 2985 (1 HTAAF 1 hiR B Bt SAE &

/J\AU
X RABVENHE IR SR T ymax) 2B IEISR G B IR H1 . 15201 fe 2807 R A B
S BAEATE . $RALIX PRS2 N T B bR 884 -
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8.2.2 AR FE

TN (TI) 32455 T Excel fit5ds , HHT/EMA TPUL2G223-Q1 I 3R E AR R . IeiH 5 ds rlilad #3411
PR SR (AL B AP ER Sy ) KRB DU PR A SR R 3R AR5 BT T ST 5 (I e

1. EFHTE S KRR, RIS two .

2. Kf# : Coxtr = two/50000.

3. M NHEFRIEIT Coxry T HERIBEAE |, SRIGH T Cexto { 100pF, 1nF, 10nF, 100nF, 1pF, 10pF }

4. RF : Rext1 = two/Cexto

5. fEHIPER 4 T Rexy MBHR 3 W) Coyq , M M AYVAF 1 #573 THAH LI KR BB FE 1) K 2R3

6. Rf# : Rext = twol/(K X Cox)

7. KPR P H P Rex A RC H#EHEF] V.

8. f4 IR 7 L2 Cou M RC (IEHZ ) SEHHI C (H1H% ) o C 3IMIETT DAY , (HIFAEIEHB (T A6 o

9. fE Ve 2 GND ZZEI—A 0.1pF SFg i A e . ShH A S T ZAEY I SR § i | /2 < EFEE Ve M

GND 5|, #k7 353 H R T sl & o
- RS I 2RV £ 2R << BOpF . X HFARME M R (BRI RE IR Lk PTEE MR ). X T DA I
TPUL2G223-Q1 AT A 2 S #8 AFF2 138 21 K /N R A5 A 26 K S B
1.t o ) F B AR T (Veologmany) @ o X AT BT L8 Y 2807 R A A& (8 H ik i K5t Hi . K28
CMOS N EH LA MQ NEALH 7 ; KT 2 ik S A ME .
12. TPUL RFNEAHAR D S HA @ ; it |, nr i R ks CMOS 7465 Cpd i 57 Whe it F b Bt S Ih e

—_
o

IEZ =
8.2.3 [ HIZ6
| 1
Q| tu |_ tuo |
8-3. FarH! ket 7
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8.3 MAIN A - FEIR kb R A 5%
FERER T TPUL2G223-Q1 FH T A b FH Vi N fid o 38 7o A S 3R ikl R T 8 1 1] 8-4 s o

Vee

- 1 Bypass

I _ :|' Capacitor(s)

Channel 1 Channel 2 VCC

_L_E b' T b' Active-high
Trigger - - TRIG e Yee . TRIG Q output pulse
signal 4VE b One-Shot Q T b One-Shot Q
cc o CLR E‘ | qCIR EI
CLR| b | | CLR] b |

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

& 8-4. {# ] TPUL2G223-Q1 FIFEIR Bk & A= R 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

A Vee i TR — A RIF 555 B , DBTIEIR T3, N TPUL2G223-Q1 IEH# BT , B
0.1 uF SHEE AR . BEHIAFEEFIR | IIFBEE NS AR EHAN 0.1 0 F fl 1 uF [ HEERIE S JFRE
.
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8.5 fif5
8.5.1 i /F75H
o WFUHRCE
- TAEAR AT

- IRPEBIR R R A AU AR

55 I LA A O TR

- SEUT G IE Y R
- SRft A U R (] BR AR
- AP B AT 2k LAt K PR B /N BT

- RUTTREFE A AE . 2 A A 26 PR RR T R BR AR 1) 1R — TH]

ERRIEJIRCFZIN

- 8mil & 12mil %k 5e

- AR/ T 12em AT Ok BR FE R AL S 2 B S

- ERE S A& H I 90° A
- TEE SARL T J7 8 B AN 8] Wt e o ~F- 1T
- I R S A L B X AT A
- WTFRKEEIT 12em Az
o (EHEPUZIE AL
o TEH it BT R ER PR R LR AT YR
o BN XTSRS ST HIME T AT B R

8.5.2 it
GND Vcc
Recommend GND flood fill for
improved signal isolation, noise
reduction, and thermal dissipation Bypass capacitor
- placed close to the
0.1 yF device
Unused input
tied to GND
1T 1O 16T Vee [ Row
1T ]2 15 [IT11RC
1CLR 1 3 14 F91C [ Cexst
Unused output 1Q CI 14 13 £T1Q
left floating _
2QC1T]5 12 C112Q
Cextz - 2cCT|6 1 E12CLR Unused inputs
2RC T 7 10 [C1T32T tied to Ve
R ] onDIT8 9 12T Avold 90°
corners for
signal lines
& 8-6. KA PW (TSSOP) ##: 1] TPUL2G223-Q1 A fR /=5l
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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 ©)
@ ©)
TPUL2G223DRQ1 Active Production SOIC (D) | 16 - Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2G223Q
TPUL2G223WBQBRQ1 Active Production WQFN (BQB) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2G223Q

@ 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 TPUL2G223-Q1 :
o Catalog : TPUL2G223
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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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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)
TPUL2G223DRQ1 SolIC D 16 0 330.0 12.4 375 | 375 | 1.15 | 8.0 12.0 Q1
TPUL2G223WBQBRQ1 | 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 25-Mar-2026
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPUL2G223DRQ1 SoIC D 16 0 340.5 336.1 32.0
TPUL2G223WBQBRQL1 WQFN BQOB 16 3000 210.0 185.0 35.0
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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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