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Product Group | [ Channels | | Thresholds Timing Type Output(s) Input(s) Rating
TPUL 2 G : Standard | |1 : RC 1x, Retrig 0 : Active Low 0 : Falling edge (FE) [none] : Commercial / Industrial
T : Reduced | |2: RC 1x, Non-retrig 1 : Active High 1 : Rising edge (RE) -Q1 : Automotive, AEC-Q100
3 : RC 1000x, Retrig 2 : Both 2 : FE, RE, async clear
3: FE, RE, async clear, and
trigger on clear release
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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
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(3)  WREIMSMEARE , W REEIEIN 7 AR B AXRVEMER | S A RISEIE 555 .

5.2 ESD &4
i1 FAL
X NKTRHBR (HBM) |, 75 & ANSI/ESDA/JEDEC JS-001 #xifE(™) +2000
V(esp) & — — — \4
FH AL (CDM) , 4 ANSI/ESDA/JEDEC JS-002 #5if(@) +1000
(1) JEDEC (A4 JEP155 #5ii : 500V HBM I} G 7EbRifE ESD IR T 247
(2) JEDEC (k4 JEP157 #5iHi : 250V CDM I gt fEARHE ESD ¥R T &4
5.3 @ TR
1 B AR R AT B AR R G B S (BRAES AU )
ik B \ Ealil B/ME BAE B
Vee LY L R 1.5 55 Y,
v N HUE 0 5.5 \
Vo i R 0 Vee \
Ve = 1.5V -4 mA
Vee =1.8V -6 mA
lon @ o FEL TR LR Vee =2.5V -26 mA
VCC =3.3V -50 mA
Vee =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 A MEREE R
- #rAn()
s Raga R ycitop) Reus Yyt Ys R yc(bot) Hh
PW (TSSOP) 16 138.3 75.1 96.5 19.4 95.5 ANidE °C/W
D (SOIC) 16 112.3 73.9 75.1 32.2 74.3 ANiEH °C/W
BQB (WQFN) 16 86.3 90.6 56.4 15.2 56.3 329 °C/W
(1) AXRBIHPIRIFREZEL |, SR 1C EREHIRIR R T
5.5 HARHE
75 HARE XGRS R TARR VSR A WREAE Ta = 25°C IS ( BRIESA U )
¥ KA Vee B/ME BARE RBORNE| B
1.5V 0.75 0.90 0.99
1.8V 0.86 1.03 117
" 2.5V 1.1 1.29 1.47
Ve |ETPRRE 3.3V 1.37 156 78|
5V 1.92 2.16 2.4
5.5V 2.08 2.33 2.6
1.5V 0.41 0.47 0.54
1.8V 0.48 0.53 0.6
Vr. FIFREE 2.5V 0.63 069 076 v
3.3v 0.8 0.87 0.96
5V 1.13 1.25 1.39
5.5V 1.22 1.36 1.51
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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
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FEH AR RGEAE T I AR VG SWRUEAE Ta = 25°C MRS (BRARS A UM )

24 PR A Ve BME HAUE  BOXME| B
1.5V 16 17.9 20
1.65V 14 15.5 17
Cint |z Cext = OPF ; Voext = 0 % Ve = ! il Bl o
3V 6 9.9 14
4.5V 5 7.7 10
5.5V 4 5.7 7
5.6 I FPieit:
1E HARE XS R I BUS AT IRV E IS ( BRAES AU )
5 P St Vee BL RS a
1.5V 18.2
1.8V +£0.15V 9.9
twi Jok e AR B T ATATfih & 284N 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 BCLRt 2 T ik F 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
tey ??%i%%ﬁﬁﬁ)\zrﬂ MR\ T | s IRt 2 T mie P 2.5V £0.2V 5 ns
3.3V+0.3V 5
5V £ 0.5V 5
1.5V 9.2
1.8V +0.15V 7.8
T 8Tt Zal CLR mHF 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 {RFFINS 8] FEATRL R SN 25V +0.2v 6.7 ns
3.3V+0.3V 6.5
5V £ 0.5V 6.4
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75 HARE KGR T R BOS AT IR EEVE I IS ( BRAES AT )

2% L Hf Vee BLBE)
1.5V 240
1.8V £ 0.15V 184
EATRKHIN | Coxt = 100pF 2.5V + 0.2V 93 ns
3.3V 0.3V 66
5V + 0.5V 46
1.5V 54
1.8V £ 0.15V 44
ter (1 A KN (5] {EFTMEHIN | Cox = 0.14F 2.5V 0.2V 26 us
3.3V 0.3V 20
5V £ 0.5V 15
1.5V 54
1.8V £0.15V 4.3
ITATHR KN , Coxq = 10uF 2.5V + 0.2V 25 ms
3.3V 0.3V 1.9
5V + 0.5V 1.4
tstartup @ JE i) 1.5V & 5.5V 0| us

(1) fRRBEBREA CLR) BIEMMRER T 11.4 x t, WTRESFEIAR AR KT Sk . A PO RS R NI 1E 2 S50 RC 51 E A3 iR
K.

(2)  ARAER SN PTUL B F il A 2T T RES W BNG . SIS E I FL A AR 1E R B0 )5 7 2 — R AT Fe . O 7 SRS T B kRS I, A L
HURIERIREE TAESRAES |, BA R — AN EHARIN ] (g ) FEREINEE — MRS 5

T - ] — | —

a_| L
3| [ ]
Rising Edge Falling Edge Clear Clear Ignore Retrigger Ignore
Trigger Trigger Release Falling Edge Clear
Trigger  Trigger Release
B 5-1. F i Fr
5.7 JF R4k
EERE R T TAEREEE N ; BETE T =25°C WIS (BRIEREUY ) . ESH 240 EFE.
s5 | A(BA) =) | wwsn | Vee | BME RmE BKME| B4
C|_ = 15pF
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1E HARIE RS I TARR G ; WWAMELE Ta = 25°C WS (BRIERBUH ) . ESHSHNEFE.

2 M (FN) = (Fid) PR A Vec BAME  SRE BONE| B
1.5V 13 28.6 64| ns
1.65V 10 231 51| ns

_ N _ 2.3V 6 13.7 28| ns
tod T. T CLR QEQ C_ = 15pF
3v 5 9.8 20| ns
4.5V 3 71 14| ns
5.5V 3 6.3 13| ns
1.5V 43 8.3| ns
1.65V 3.9 7| ns
o 2.3V 3 56| ns
t; QmQ CL = 15pF
3V 25 5| ns
4.5V 24 49| ns
5.5V 2.7 58| ns
C_ = 50pF
1.5V 13 31.8 72| ns
1.65V 10 24.8 57| ns
_ _ _ 2.3V 6 14.3 32| ns
tod T. T# CLR Qi Q C_ = 50pF
3V 5 10.8 23| ns
4.5V 3 7.9 16| ns
5.5V 3 7 14| ns
1.5V 129 405| ns
1.65V 116 311 ns
Rext = 10k Q ; Cgy = 2.3V 87 161 ns
0; C_=50pF 3V 75 18| ns
4.5V 62 96| ns
5.5V 58 88| ns
two (1 QHEQ
1.5V 814 996| s
1.65V 815 997 us
Rext = 10kQ ; Coyt = 2.3V 815 997 us
0.1pF ; C = 50pF 3V 815 997| s
4.5V 805 985| s
5.5V 793 971| s
Aty, @) QmQ C_ = 50pF 1.5V & 5.5V +1 10| %
1.5V 8.2 344| ns
1.65V 7 28| ns
_ 2.3V 45 246| ns
t; QHQ CL = 50pF
3V 3.9 174 ns
4.5V 3.1 12.6| ns
5.5V 29 87| ns
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7E B AREREEE N AR IR N #BUEAE Ta = 25°C IS ( BRAEDG U ) . WS H 00 E 176,

25 NG 2] Z (Hid) WA Vee BUME BEME BOCE| B
1.5V 42 pF
- 1.65V 41 F
1 Vea, T=OND, 2.3V 40 pF
~ fi=10MHz , C_ = . p
3 | » VL
de( ) LR 50pF y Cext = OpF y 3V 32 pF
Rext =1MQ
45V 35 pF
5.5V 38 pF

(1) bk gE R

(2) 5 KRBTSR L o S AL, A EEESMT T AL

() ThFFEML AL Z CMOS Lhft Y Cpd 5%,

BUEH TS AT 4.
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5.8 HLAVREE

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

FFEE FAE
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 215pus 21.2ps 2.43ps 323ns 83ns
3.3kQ 31.3ms 3.13ms 318us 32.8us 3.56ps 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 @ 92.9ms 9.29ms 943us 97.1us 10.5ps 1.27us 202ns
15k Q 139ms 13.9ms 1.40ms 146us 15.7us 1.87us 275ns
22k Q 204ms 20.4ms 2.07ms 213ps 22.9us 2.73us 378ns
33kQ 306ms 30.6ms 3.09ms 319us 34.4us 4.05us 539ns
47k Q 434ms 43.4ms 4.40ms 453us 48.7us 5.74pus 745ns
68k Q 629ms 62.9ms 6.37ms 654ps 70.6ps 8.27us 1.04ps
100k Q 924ms 92.4ms 9.36ms 962us 104us 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 3.25us
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 121us 14.5us
1.0 1.2
— -40°C — 1.5V
09 | — o5¢ 1 — 1.65V
0 | — 85°C 1.0 — 25V
8 — 1250 0.9 [ — 3.3V
<07 < 08 — 45V
2 £ —_
= PRy, S £, ! A 55V
o T 3 06 R N
505 /7 g = 5 \
> i S Va AN
5 0.4 ] = 04 N
g & NN\
2 =]
» 0.3 a 0.3 N \\
0.2 N
0.2 o1 N N
0.1 o ~ ~ ~
0 -0.1
1.5 2 25 3 35 4 45 5 5.5 0 05 1 15 2 25 3 35 4 45 5 55
Supply Voltage (V) Supply Voltage (V)
F 5-2. FPRRIL S IR R IR R B 5-3. RIFARIT SHABERNX R
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35 375 —
— 165V — 1.65V
32.5 — 23V S 35 | 238V
g
30 — 3V < — 3V
— 45V 3 —— 4.5V
275 — 5.5V § 325 | — 55V
(2]
‘®
25 &£ 30 —
225 2
I
20 | i) 275
2
17.5 T 25
=}
15 £ I
o 225
12.5
10 20
0 1 2 3 4 5 6 7 8 9 10 1 12 12 -10 -8 6 -4 2 0

K Factor

Output Current (mA)

Bl 5-4. % K - TR S HE P S5 e r R R IR R

Output Current (mA)

] 5-5. %t v e SPOPR A ri FEL S5 HH PR T ISR R

1.15 1.11
1.13 — 1nF 1.09 — 1nF
1.11 — 10n —— 10nF
100 — 100nF 1.07 — 100nF
' — 1uF 1.05 — 1pF
1.07 1o
1.05 :
1.03 — 5 10 —
1.01 g 099 ——
0.99 L 097
0.97 0.95
0.95 — 0.93 ]
0.93 L —— 0.91 —
0.91 — — 0.89 I ——
0.89 —— E— ’ T
0.87 I — 0.87
0.85 0.85
-40 -20 0 20 40 60 80 100 120 1.5 2 2.5 3 3.5 4 4.5 5 5.5

Temperature (°C)

K 5-6. K R SEEFRIFIKR |, Rext = 10k Q

Supply Voltage (V)

B 5-7. K RE 5 HIFHRERKIKR , Rext = 10k Q

18
17 — 1kQ
\ — 2kQ
o\ — 5kQ
15 \ — 10kQ
14 \
13 \
12
11
g 10 \\
g o
x 8
5 N \
6
. AN
4 N J
3 \\ N
I N
2 e e e — N Ry
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 5-8. K & , Vo = 1.5V , Ry = 1kQ Z 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
1.4 \E \:\ S —
SN TN
12 XE e
—
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)
Bl 5-9. K ¥, Vec = 1.5V, Rext = 10kQ £ 1M Q
13
12 — 1kQ
— 2kQ
\ — 5kQ
1 \ — 10kQ
10 \
9
\
8
g 7 \
< 6
~
5 \
4 \
3 \ N
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, 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
2 \\ \
5 18 N \
8 17 X
x 1.6
1.5 9
1.4
N SN ::‘
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)
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 \
8
T s
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
BN
§ 15
&
> 1.4\
13 S N
: ~ ~ TN
\\
1.2 3
— \
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
k]
S 1.4
< N
1.3
\\
~~LIN
1.2 H
—
T —
1.1 S
1
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, Ceyx: (F)
B 5-15. K &%, Vcc = 3.3V, Rgye = 10kQ & 1MQ
4.6
4.4 — 1kQ
az I\ — 2kQ
. \ — 5kQ
4 \ — 10kQ
3.8 \
3.6
34
3.2
] A
3 28 \\ \
©
w 26
x \
2.4 N
22
2
1.8 AVAN
1.6
14 N I~
1.2 N
; LTI ———
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)
Bl 5-16. K Z¥ , Vec =5V, Reyxe = 1k Q & 10k Q
1.8
— 10kQ
— 20kQ
1.7 — 50kQ
—— 100kQ
1.6 —— 200kQ
— 500k
15 \\ — 1MQ
1.4
5 N
|5}
& 1.3 \
x NN
1.2 SRS
=i;\
1.1 \
N
T
1 S
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, Ceyx: (F)
B 517. K &E, Vec =5V, Ryt =10k Q £ 1M Q
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5.2
— 1kQ
4.8 — 2kQ
— 5kQ
4.4 — 10kQ
N\
3.6
S 32
8
< 28
2.4 N
N AN
N
16 N \\ ™
\\Es:\\‘\\
1.2 — T et My e
0.8

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

& 5-18. K &3 , Vec = 5.5V , Rext = 1kQ & 10k Q

1.7
— 10kQ
— 20kQ
16 — 50kQ
—— 100kQ
15 —— 200kQ
—— 500kQ
& — 1MQ
14 N
5 13 ~\\
|5}
ks AN\
X 12 -
N
1.1
! N
.-
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)

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

5ms i | 200
— 1.5V 11 100 — 1.5V
1ms | — 1.65V 9 50 — 2.3V
- = 2 —3v
< i % 5§ 2 i — 45V
2 — 45V 7 il RN NSNS — 55v
£ 100ps @
[= — 55V £ 5
= 7 S
S 7 g 2 §
2 10ps 3 ] NN TN
$ 3
x 7 4 05
= z = ;
£ 1us g 0.2 NI N
= i X 04
= v = 005
100ns y
= 0.02
20ns LTI EmmARA 1kQ 2kQ  5kQ 10kQ 100kQ 1MQ
External Timing Resist Rex
5pF 100pF  1nF 10nF  100nF  1pF  10pF xternal Timing Resistance (Ro)

External Timing Capacitance (Cex) @ 5-21. %j{iﬁiﬁﬁ‘j‘rﬁjﬁei ( ﬁlé‘ﬂﬂ(ﬁﬁgﬂgﬁﬁ
] 5-20. 40 B fl R B [R) 5 AN I R A BHE AT R R bt ) AR P PEEHME R R R

PR 2% B g% 22 Bt o 1 i T T2 B AR KGR AR T B AR R AR T S B 5 M RAT O (BRI RL
Ta=25°C) MZES,
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1s
Rext = 1kQ

— Rext = 10kQ
1 ext
00ms | __ R = 100k
- — Rext = TMQ
< 10ms | — Error bars
L
]
2 1ms
[l
@
& 100ps
=]
g 10us
3 p
1us
100ns
100pF 1nF 10nF 100nF 1uF

External Timing Capacitance (Cex)
B 5-22. Rl Rk RSN P EAERKXR (B
INRZERS )

10% T
N — 15V
_ — 18V
£ g — 25V
g 8% — 33V
g — 5v
_g ~N — 5.5V
] 6%
5]
o
5 L NN
5 % < \ \
€ N \\ |~
2 ™~ NN H
< 2% T
§§ i

= //~; . el

0

5kQ  10kQ 20kQ 50kQ 100kQ 200kQ 500kQ 1MQ

External Timing Resistance (Rex)

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

10%

8% | (100kQ, 1uF

6% (
K (10kQ, 1nF)

4%

\
< (85kQ, 100pF)

1.5 2 25 3 35 4 4.5 5 55
Supply Voltage (V)

] 5-23. R FE R Rl Y R K Bk o S R 22 (4B
XHE )
BRRE . — R FILFAS
FARX S : FrEN Fuftdas

——

—

2%

Maximum Error Percentage (Atyo)

0

6% S5
— 15V
_ 55% 18V
T g — 25V
8 O/o Tl — 33V
g 4.5% ~ — 5v
g 4% — 55V
3 \\\\ o
S 35%
o Emad /aN Ll
s 3%
5 N — N
4 25% A\ = i
[

5 aw=Z P PSS
E =4 — | —— =
3 1.5%
=

1%

0.5%

5kQ  10kQ 20kQ 50kQ 100kQ 200kQ  500kQ 1MQ

External Timing Resistance (Rex)

& 5-24. Coy¢ = 100pF BF S A H Bk e iR 2 ( 4axt B 5-25. Coxe = 1nF BF B RH L Kk SE IR 2 (480

B ) 5rr BB ER X R

18 ) St BEaE R R R
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6 ZHMERR

TR RPN RG], P 2 8 AR AL R R AR R I FE . T S K oh 25 i B DU Rk i Rk AR AR 1R it

PRR < 1MHz , Zo = 50Q , t; < 2.5ns.
T H b B AR ORI R — AN N A

Test
Point

From Output
Under Test

CL(1)

|||—|

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

Clock 50%
Input | °
(A%

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

&l 6-3. mEIETY , BeE NIRRT

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

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

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

‘ tW I
| | Vee
Input X‘SO% X‘SO%
ov

Bl 6-2. LRSI , Bk REEent Al

1
I | Vou
| |
Output 50% 50%
— — — Vo

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

Trigger Trigger

+— Event Event _+ Veo

Trigger o N
InpUt } x K oo
- oV

-
I trr

&l 6-6. FLIRITE , Efh AR

18 ERXXFIRE
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Vee
Supply VPoR(max) Supply
Voltage Veoren Voltage
. N tstanup
6-7. HUEWLTY , FIEAHH | Voo
Trigger y — —V
Input t
ov
Trigger _+
Event
& 6-8. HLIEWTE , JE BT A]
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7 VE4H B

71 iR

TPUL2G123 #3035 P 26 ML i vl Al 5 Ae S 2 W IR G A i . SRR 2 IR Y S8 ARy “ el
a7 R S E AR kel 75 U ORERAE E O RS

TPUL2G123 &3 i s Bl # A =N T 1Mo AN o X T ETHi iR, ) T 8 CLR fN o b N i fil
CERIGIRE 7

TPUL2G123 ##fH & — N7 bil E4N (CLR) , AJF T & b EAEREAT (ki h ik

fik ), TPUL2G123 fir i IEE kot B 58 B 5E N two = K X Rext X Cext o 47 Ry Ml Coye 73 USRI
FL LB RN AN 5 rE A SR o (A Q MTF ) KON ALZBFF 1 380y i (B TE B A AR 2 AR IE R ¥ AP SIS
FeoefF AT &l 7-1 FroniEdk. 3 C 1 (AR HhE R R AT i 1) o

Vee Vee

RC RC

Cext ]’ I
GND C GND C
L 1 L

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

7.1.1 K&
TPUL2G123 & —AMRIHUIREHL ( WlE 7-2 s ), RA =F0RES « s ek,

¢ Trigger

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

B 7-2. RSP

TEAZ KA T, TPUL2G123 44 RC 5| IS Vo IFKBCHI R B SRS .
WORIG | RAHLAE A 20 R S B B a sk | O ELIBPEYE (0 RC 5 IIJE B2 el | AT
SNE P L 2 AT RO

4 RC 5l ik B IEAE LT (Vien = 0.25V o) I , IRASHLA 20 ARASAEA M7 s . RC 51 B Je o e B A e
BL | FovEAMRI P oL B AR 2 B8 75 L] Ve 24 RC. AL 1 B B LR (Vyon = 0.69Veg) B , R4S
UKL A1 4R
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7.3 RetEULEA
7.3.1 #5457

1 [ (9] [ (1) (<] (2] ]
T[T 1T l

]
=
[-]

Product Group | [ Channels | | Thresholds Timing Type Output(s) Input(s) Rating
TPUL 1 G : Standard | [1: RC 1x, Retrig 0 : Active low 0 : Falling edge (FE) [none] : Commercial / Industrial
2 T : Reduced | |2: RC 1x, Non-retrig 1: Active high 1 : Rising edge (RE) -Q1 : Automotive, AEC-Q100
3 : RC 1000x, Retrig 2 : Both 2 : FE, RE, async clear
4 : RC 1000x, Non-retrig | |6 : Open drain, 3: FE, RE, async clear, and
5 : Digital, Retrig active low trigger on clear release
6 : Digital, Non-retrig

B 7-3. BB RE X

7.3.2 (JEMAHEE MR

USRS — A E M RS 2 IR G A (RS AA S ) B, R AR T E T A e R bkt el O
Jev T ER fih A PR A Ml S A R bk o O L AR AR N i A B IEAT YR o U ROR WS R A A B T A K
TR AE TG BRI TR B 230

At A A IR AR Al Lk o 98 PEE AR 2%/ T I i L KR BEE L DR DA I e R T G A B A S R A I SE TR

SR 3 K S5O R 22 A TSR IR T P 0 ) JSCFRLIRE I S Dy 25 5 1 Ik e 5 P2 326 45 5 AC 1) P LB D S /DN D FEL Y
B, ATV KPR s PR IR A A I P P B R %2 . AREZHRANE R | 1S W A5 B T E A A

7.3.3 B FHLAIFIIEE

i HE DK R D8 L (two) I FEANARINS 77 ST Rext M1 Coxt KA. TPUL2G123 1 $L fy HE Bk 0 98 FE W TE A tyo =
Rext X Cext » THSEPFRAKM 50 S S5 B 2 AN AR AR , RN 7 AR ERSIE &8 K, DUE RS0 A\ G T e b fh
SRk e . AR A T A v R TR A b

two = K X Rext X Cext (1)

B SR UL T2 AN

AR P T ( Rexts Cext )

CERES

W

GBI an

ANEREE e E A B R ) Rk gE BT, i R . R BRI A o R AR AR B B R e R g
o

K% B P B E B AT R AR R AR B — B0rME |, DR ks B R S AR AR AR /N

KEFHRBBOHIEEEERROZES |, ik, el . WEM TAEREmAR L. B, FPEAERE RC
P Bfa S 2 B IR G 2B KN R ZE R .

TPUL2G123 & 5] N—E8iR % . HFHIFIME TR RBERIRZEN Aty , P EFEETE. HlE IR E 521 .

b5 KT TE R (e atwo) FIRZE AP LETR EZ MmN . TiREa 2 5248 7 TH il T o ih A 22 SR LS B b 58 LR %2
M fET %, Horb er RN FFHFEEFSIARIRE | ec 2N FRARIIAKIRE ; T Aty & TPUL2G123 5| AK)
W, WAL, RIETA HAB R R IR FF A | kot 08 B2 thAFAE — e A I BEHLIE |, JEH DT 1% , X1E Aty B
BEAT T %8

eAtwo = €R+€C+€Rec+Atwo(1+€R+ec+€Rec) (2)
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NT PGS, AT R ZEE IR (@ atwo = €R + €c + Atwo)e BT, fEFTEREIL TG | 25 (COG) LSS (2%
#2452 + 0.3% [30ppm/°C] AL ) « 0.1% HEBHA 10% At,, K TPUL2G123 [ H % AT DLBRLIE £5 5 H
12.4% M KRz . MRAERHI AN, 3 HERKRZELR F2 12.64%.

7.3.4 “F#r CMOS #5054

Zar AT CMOS HEfR i o AR 777 FRos as 0T LA ALK Fit . BEASPF 10 IXEh BE 70T fEAE 42 6
N P AP AY RN 5 e AT e M B A A I IR o BN, I8 (0 a1 BB 0% B h 1Y) L it L B8R 1 RE S
ARSI R, ARG . 50 RE SR DA, DUBE SR D R SR 85 4F o AR 28 ST 260 it
AHE (E HRLRE A AN TR AR -

HKAE F (R4 CMOS Fir H 06 ZAR R W IR A
7.3.5 CMOS W& /MR EA

PR 048 FAT S R A A ZE R BN o ISR AR P DT , SEH B MA Bh 2 B SRR (HBAE
TE H THFHE P RUE ) JRERATHIBLAS o« SRIREOL T I v LR i 80 A€ 1 3 h 25 K B O N i IR A A
FFHE R gy MR AR B, ARIERRAEH (R =V + 1) A .

Jit 8 R Ak A N SRR T AR (i e THF A RPN A VT GE UGB DRI A RE AR i i 52 15 T B e T S
Ao BRI SRS B AT RELLRRE CMOS S A1815 2 | (EUYEBUEM IR R . 22 Fe (5 5
WA NG G I 2 0F B Bh A T AE , BN SOAEIE 4 T R E SN Alog. A RMEE Rl K F
WMMAER |, S S E A

FEIBAT A, ARfTIRHE A Z AL N B2 e ARG S A6 ZUE A 280 v B L IS P R AT e . PR R GUF
FE—E XA, AT AN LB fr AP, AR IR LU (A B AR A R AN B . A BRI T2
PRI (HEWEH] 10k Q FEFE RS | I 5 AT LA 2 i 2K

7.3.6 AH CH L HBRBHIU 72 HE

T PR B Z . B HLEE G D BB AN D RS S | (BRI AR 2 R A A A X2 A
Bo ESRREI AR, R AR R R B HOIRESHR R R FN Y EOR iz PR S B R
fii (POR) HiE% , WIFEST R BN IEH IIREZ AT , £ LB RITHIR) ¥ B A& BT A B B IR

- 'VPOR(max)
i
| |AVee

VpoR(miny == A === r

>
At

B 7-4. B0 ERRES KRR (Vo) R
K 7-4 JEon 1 IERR ) AR i s SR , TR SO T @S 1A AN THF M R A T
FER BN E AR AT, IR AE 4K H (Vee < VPoR(ming) -
PR L LS PR R A X 1725 R AR LR L Y

REONEFE R (Voo = Veormax) » T MUFZ IS 10 RSt & RIS REE
i 89 X S BORE 3 BUES AR HA R R _E AR
7.3.7 jGEBB7HE (lof)

ZE A IR S RSy OV B AR BT A it i i . ZERES |, R N R R 20, M A SR
SHEN I B3N i IR FRLA RN B TR R Do LR E SCo

Copyright © 2026 Texas Instruments Incorporated TR 15 23

Product Folder Links: TPUL2G 123
English Data Sheet: SCASE77


https://www.ti.com/lit/pdf/scea046
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tpul2g123?qgpn=tpul2g123
https://www.ti.com.cn/cn/lit/pdf/ZHCSY33
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSY33B&partnum=TPUL2G123
https://www.ti.com.cn/product/cn/tpul2g123?qgpn=tpul2g123
https://www.ti.com/lit/pdf/SCASE77

13 TEXAS
TPUL2G123 INSTRUMENTS
ZHCSY33B - APRIL 2025 - REVISED JANUARY 2026 www.ti.com.cn

7.3.8 £y — R E LY
K] 7-5 JE7 T % e R N R 4 AN A B e R .

/J\AD
FL s ) 20 iR ABIE 18 32 e B AT RESS A0 R 88 o G SR T8 < A\ My ) ) AR BE (B, BN
At R AR AE A
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7.4 B ThEEAE
7.4.1 B REEFT

TPUL2G123 4587 T HL (log) PRIFINAE , AIAE IR FL IS 2900 OV I 5 il Y b N i BHUIRAS o FEB RS T
AR B N A BN L, T s AN i BB B AT SR . RSP ZhREAIE T RC 5.

7.4.2 jF3#RF

TPUL2G123 f& Wi L HE AL (POR) HLEE , mIBH LA s ARl R AR il ok« A RHEERITFEREMNER | 8
S ARG CH L BRI FEH. R FER R BN (tstanup) G RIAIIFAGIE R 14T . OGS
POR & TPUL2G123 {345 #1422 IR % .

7.4.3 E@REET
TEYIH T TPUL2G123 HSimhaeti=t.

* 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)  WSLLERT— N AT AT RO R AR T — AN o
Uy L FE — AT MBI 5 A AT 46 45 R 2 8 e
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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

TPUL2G123 JH T M A sk 5 A v A e ] 7 B P R bkt o e Pl LA, TRk 7 S AL T 3G SR A I i 38
T AR S B KR E R JF HE AN S AR Sl — YA A S R BN T B A L5

R SR S ATHE T T R CLR. XA NHA/E— 3 WA G |, M/ T Pl | XieE
EEAEAT /R TRE = \(T) » T« CLR. WAMAAHEA — MR AR 420 | FUILE SRR ThEE | ol I T 285
HRAEE S . WRMAG S KT Voo, WRNOVZE T ; WRBAG ST Voo, WDV . £ Vi, A
Vi ZI8, G SERN o EE — MRS, BB —AME. LAWY 55 K BTl S K
e

Bt K o 98 P2 T DA I R A BRI PP TC A Rexe A Co EATHE M AFFHE B BRAE TAORIEIRR | DAERRE P75 1)
ik 5 B AR AR B A G I G E . A3 AN T TPUL2G123 I [P RE FERCIA N TE 245 5. |, 15 S 471 345 .

8.2 MAIN A - A&
FEMR A, TPUL2G123 Al TS 5 ) ETHITECR FEAT A b 0 ) NI 9 7 i R k.

TR B8 () f R B B A B 8-1 e T R BT INAS | MG SERS T MATAR THA , 85K T
NIEES| Vg B, JolEAECE 5E AR A -

Vee

7171 Bypass
} B :|_ Capacitor(s)

VCC
I T —% Q | Active-high
Tri = TRIG output pulse
gger T _bj One-Shot Q
signal Vee ) ar 5
CLR—%
Vee RC C GND
LN\:—l—“—l—«
Rext Cext =
& 8-1. {1 TPUL2G123 Ffknt & A4 2% F LK
8.2.1 i ELR
8.2.1.1 W F i

AR TG B2 E TPUL2G123 f it bknh 5 7«
BWRETTHFF R T Reyg M Coxy CFFAMITEE . 1 20t 280/ RABE 18 32 HAEIIBRAA -
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TPUL2G123 7] LATERA AP ARSI E L AR, IXHiid A Coy = OpF o TEIXAENLT |, kb 56 FE A B -
YE L E RN 7 FEBH2S Roy RIE o HHFFME RPIRUET Ry = 10k Q. Coyt = OpF B A THHAZEAL o

WERAFE AR T 1uF BIAMEBET 7 AR | W IN— A0 B R A (Dexe) ( W 8-2 Fax ), BATEWTHLIHIEA
HLZ A P it 2 L R A2
Vee - —
Rext }Dext
RC ——

Cext
GND C
L1 1

El 8-2. SN LRP MR TR

8.2.1.2 AEBIW

5N B FRIE Vi niny A BRI IAE T | I Vismang A BB T . BRI 207 AT
1 VR B KN H T

AN B TR Voo Bb. WIS R AT | 0T LLE B B ok (R N | T S I 2 4
AL AEFRARIELAE A | AT UL A b o B SR . R P TR B TR |, T L
UMEHUCPAR . Sl S8 AU BEEN . N TPUL2G123 [ MU ( 0 SR fE RIS ) LUR A A B &
BRI, WS BN, A 10k Q B

TPUL2G123 thF AA AR | FIT S ARG SRR | (B I s /7R 1 bt
BB RS 74

MBS R A 0 NS TT R 5 P MR PR (R R KR T AR & BRI VB A AR b R
AV iny » LK AR LI (8 P 0 R 0

b7 CMOS MIAREINR | M Bk 5480 N\ 7T DA 26 AT AT A A AL, TR 2 S B FE KR I.  Af
FETE Voo B T LLSMEO (97 5 S B I L B 4 SR PE A A o F7

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

IR R T Pt S . RIS 4 THFAE B Vo BT |, M HH 3 UL 2 PR ARt e T o 42t
RS TP AR R P S s . RS A TR v VoL BRI el tE s E N PRV 2 $i v b PR o

A REAL T SRR A B B 1 AR AN N BB AR D, DL S R R AR B (RN A AR AN
)

TPUL2G123 W] A E#EAKEN & L 7/ T 85 T 50pF M6, [RIN 75 2 A Bl R . X FRORII A 13k
THB I — A E RS | LR AE 20 RAHE (5 VEH A -

TPUL2G123 mILAIREH R = Vollo iR i lEBH 77 2k , farH FUE IR AE & T4 R H Vo 1 VoL € X
ERHETOIRES e, A0 % b i T e SIS S R S Ve 51IIAL G s IR B R 2 8] i) 254 .

RAE FH )% T DU R B R A . R DR Y BLREERE R Ve B,

RIS ARG R, ES A T 55

8.2.1.4 HIFHER T

W AR BT 5 FUR L R AE s 77 24 R e WIVE Rl N o FYR B TR 4% I8 i1 AT 5850 vh BT iR v B 28 AF 1 F <R .

1E LU HLYR A2 RE SR AL I FR YR 4 T TPUL2G123 T i H it i HE A s B b e R ER S IR IR o ( 78 247
MBI ) DA TF T T AT B S i 2 fl . 2 s R e d b 5 IE B RS (L RN [F B R . B AR AN 2B
it X/ R AFE RGBT Vo BRI kb 5e G, A0 e 25 25 F B YR DA K HE AL T R s
FRWE Voo , WA THFIE T lceximaxy FTike BLAL , SRR 5 i R N HBIEERICR ), B R R T #E A
lext(max) = Vo / Rext » % HLR ELEE N FLIRIRIN , RIEANJE T TPUL2G123 14 I . A1 LS 325 ThAE AT LT
Prc = Cext Ve 2] two AT

Ho DA ZIRE NS HE N H FE LSS T TPUL2G123 BT i Hi o N B B BRI b B KR FIR I ( 7E # THFHE A )

PARTT R it AR S r iRt 2 A o B R EAF R REE N LT R A9 vl E N )R /NAH R R i DR AN B I 0
BABUE H A HIEE GND B R FLf.

R LM ARifE2e PERIZ #5 (SLL) 21 FFIZFRIFAFHE R RE Bt P & .
/J\ ] L\

X RAFEHE PO BB R T ymax) =BT ISR SAFIBINR S . 5 203E I 280/ RABVE M
HI AR fE . SRALX LR 1 Bk sk s
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8.2.2 AR FE

M (T1) 4R HEE T Excel HTHE S , I T/EMH TPUL2G123 I 3RFERAELE R . Bhih S vl i i ds 4 1 7
SRR (BLF AR w8y ) B UL BRI A SO R S 45 B T S ST G B R TR

©CoOoNoORrWDND =

—_
o

11.

IR A KPR L RN two e

R Cext1 = two/50000.

MR LRI Cox M TR EME |, 85T Ceq. { 100pF, 1nF, 10nF, 100nF, 1uF, 10uF }

R Rextt = two/Cexto

fEHIP YR 4 I Rexyy FPER 3 HHIK) Coxq , MBI LLZEFFIF 55 3 HAH L B B s 42 1) K R 30

KM © Rext = two/(K % Cexr)

R A it 7 HUFH Ry A RC ZEHEF] Veo

TR 7 A A% Cexe M RC ((IEAR ) 1EHR) C (bl ) o C 5IMLERT AEHL | (HIFEIERIZBIT L.

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

- W DR o 0 R 3K < SOpF. X FFARREVERR A (EAFOLALIE BEFF B 1 T Sk il . X mT BLIE I A

TPUL2G123 [Tz e A A 8 3d 24 K /N I R AR 28R ST
i O 4 i P FRLBEL 50O T (Ve lomaxy) @ o 1% FT BT LEEE HH 2807 4@ A A0E £ i i R ii i . K24
CMOS AN BB LL MQ N K H I i KT 2 B -5 1 i/ ME

12. TPUL RIZAR D SR & A, WTUME R s CMOS Z)#% 5 Cpd 157 Wi i) Bt ST
I
8.2.3 W/
]l
Q | tw pf | ltn.il oy |
8-3. it kit /7 1
Copyright © 2026 Texas Instruments Incorporated TR 15 29

Product Folder Links: TPUL2G 123
English Data Sheet: SCASE77


https://www.ti.com/lit/pdf/SCAA035
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tpul2g123?qgpn=tpul2g123
https://www.ti.com.cn/cn/lit/pdf/ZHCSY33
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSY33B&partnum=TPUL2G123
https://www.ti.com.cn/product/cn/tpul2g123?qgpn=tpul2g123
https://www.ti.com/lit/pdf/SCASE77

13 TEXAS
TPUL2G123 INSTRUMENTS
ZHCSY33B - APRIL 2025 - REVISED JANUARY 2026 www.ti.com.cn

8.3 MAIN A - FEIR kb R A 5%
RS T TPUL2G123 T M b FHE SN fil 2 B8 7= A 2838 5 th ik . P B 10 B 4 1) 8-4 s

Vee

- 1 Bypass

I _ :|' Capacitor(s)

Channel 1 Channel 2 VCC

L_| T b' Q Voo T b‘ a Active-high
eeer = - TRIG . TRIG output pulse
8¢ 4E b One-Shot Q T b One-Shot  Q
signal V. ___ J—

cc — b LR E‘ — b LR| | EI

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

&l 8-4. f§iF] TPUL2G123 [{J5ER kv R 4 R E

8.3.1 M /H L
1TJ-| I I
1Q, 2?J tuor ﬂ_' t, IR ﬂ
20 ] ]
8-5. i ik it - B
8.4 HLYFFHICRIN

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 Voo B 7 #LAURA — AN RS HABRS , UBEDIR T, A TPUL2G123 1E% 21T , @ fE i
0.1 nF SHERHUARE: . BEANHIAR RS HER | EHFRE i mas. [E8 01 uF M1 uF 1 H 7488 5 IF el
H.
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8.5 fif5
8.5.1 i /F75H

o BFICHCE
- ARSI
- PROLRER IR TR A B A
o HESHEIRIIE
- EEIT A A I R YR T RCE
- PR A LR B 45
- i R A 2R DU R PR B kN FEL Bt
- RATHRN 2. PR BERIAT 4 A 4 7E L BR AR 1 [R) — T
o (55 AL LR
- 8mil & 12mil ALk % &
- ARLAKBE/NT 120m AT B KRR B Uk R A A 24 i s Tl
- 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 Ex31C— [ Cew
Unused output 1Q CI 14 13 £T1Q
left floating _
2QC1T]5 12 C112Q
Coxz - 2cCT 6 M ETI2CLR Unused inputs
2RC T 7 10 T12T tied to Vec
R ] onDIT8 9 12T Avold 90°
corners for
signal lines
Kl 8-6. KA PW (TSSOP) $2f) TPUL2G123 i R~
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IR RITFR TR, FESIH 7T SR A AR RITTR R v S0 T AR

9.1 R HF

9.1.1 HFHX S

T RMZ: , ESRDTHNE -

© MR (TI) , CMOS ZJ#E47 Cpg 115 NI T

o INAES (TN, EHEEF 2T N T

o TEINECES (TN, Ip/ELEHERIZSE (SLL) B ZEFIZHHIESFHE N F it
9.2 BINCCRS BT IE A

SRRSO ERE R |, 5 PHIE ti.com ERIEE SO Ie . mith @Ay FEATIEN RV AT A G R R
o ARELPHAGER  WEEEM DT SO hEE BT il xR

9.3 X FFHIR
TIE2E™ 332 rgtn 2 TRMMEESE TR, WHBEMNE KRG RE. 2B IENEEMETHE. #R
A AR E R n) R, FRA5 T R A pRas s T B
BRI N AR S A TR E IZIRRE” SRt . XN E AR T BARMNE |, I HA— @ & TI B ES
TI A48 FH 23K
9.4 Ftr
TI E2E™ is a trademark of Texas Instruments.
FT A RibR A B A & B = .
9.5 FHR B L
O (ESD) SR IR ANE R L o A (T B USCE R IE 24 ) B 5 i AL FERT A 4R A e B o 0 SR AN I 57 TE A ) AL P
A FIZHERER | T A SRR Al L i
m ESD MIRIR/NE SEGUNMATERERE S , KEBABFNE . W% R B TR E R 5 28, XERNEFMNHNS
OB R AT RE 2 T EUE 5 HL R AT IR A FH T

9.6 RiF&R
TI RiEE RARVER G IR T ARG 7 BFARE A o

10 BT i e

T DR RS B DR T BE -5 24 A RS 1) RS AN (]

Changes from Revision A (September 2025) to Revision B (January 2026) Page
¢ INIIT D T BQB E 2 ettt ettt r et re et 1

Changes from Revision * (April 2025) to Revision A (September 2025) Page
I = N U e (=0 e S G Bl 1= 1 OO 1

11 . HERTTEEER

PUR U A S AU B AT IS 2. X5 B d E aAF T sl B . BlR A 225 , A S ATE R,
HASH SR BEAT AT o A R MEE R A ST R RCA , 15 2 B 22 P AT
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1.1 BRI R

HERE R
AT WO | s | sm | o | s | o0 | BOREER e g 0| THREE | mppao o
PTPUL2G123PWR TR AR PW TSSOP 16 3000 RoHS #i LEVEL1-260CG | -40 % 125 P1
IR
(1) BEREEE LT

@)

@)
(4)

IEFEGERR WO T BBk (k™ st

FRAAMISE - TI DB AT as AR RIRE 5™, (ELATAE T SEIIRR A

NRND : AEF T Hicihs sCRBE R, SEEAER (B TI AR BT A A s 14
PRE_PROD : #3ffoR KAl , MARE™ , REKATIHHLE , BARMEMLE LR, REEHRE .
TRAG « S CRAT , (ERE)™. ATRRALEE )T, AT RETTIE RO A .

T8 1 T IR 1%

IRRTHRI - IR IR LR 7> AL HE © BT (RoHS) , B4t ( RoHS it ) B4R/ ( RoHS , B8R ) - IR T s L 085 B L E £ 7
AR |, V7 http://www.ti.com/productcontent.

FH5E AL ORI BRI W AR A 5

T4 (ROHS) @ Tl Friii ) “HA4” 5 “TE Pb” 245 S =M G4 X irE 6 M4BT RoHS R |, 55 R ETH) & & A It [F R
MBS EER 0.1%. HIER T HEE B R T MRk | HIE T o8 5 id T8 e e ek .

T8k ( RoHS #4 ) @ iZJ e/ FEAE LU R FHE L T AT 5252 RoHS #8460 1 1) it Rt 3 2 TR) A FH AT FE 8100 45421 o 2) O RS R AE 22
[ AT S R B il B, JTAREARYE IR EUE N Y (54 RoHS ) .

FEOIHE (RoHS , BEAR ) : TIH “SEIFMR” XN (754 RoHS #3#E ) « JCI (Br) FITEES (Sb) ZBE#AF ( Br 8k Sb 7E 7] J5i
AR R R A SR 2R 0.1% )

MSL , WE{F IR BE-- IS RBUEE ( & JEDEC TVARiESr 2 ) AU A5 HaIR 2

HRERYEIR - AIITIAER T T BT 2 A I Z AP RLE I, SRR U T BT . SRR BRI th iR KB 98, 3T PAT .

(5) B LRI SRR, HKEREHRIDES BB S bR IT
6) WAHZABAIRN, R SRR AL, B LRSS L~ WRIFI R AR AR R IR ATSRIE | WA A

—AT, BRPT A RE R Ea R R s SR AR
HEREBMATER : ATUN ERMEMNE AR TR EOZE B2 HAAAINLR. TI R A58 = TP R AL (E R, T1 A 85 B IE A1
AT BBk RIE . T IEFESE0) T AR A8 =075 B TI CEIRR ARSI G BEATE R PR OUA (ORI FLAER RO S, , R T RE M A 51N A SR A
Pt Al AT A PE MRS 8T TN TR AN RS BE TEAER , FILATREA X AL CAS %5 MU SZIRHI0 {5 5.
FEATATIEEL R | T1 DRSS B A [ SRS TI AR 5 8 (KA STREPTIR T1 23 P 10 s I SR A
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1.2 B HAERER
REEL DIMENSIONS TAPE DIMENSIONS
3 |<— KO [¢—P1-»

LR i g Lot g T

@ ® ol Bo W

v
Reel | |
Diameter
Cavity —>| A0 |<—

A0 | Dimension designed to accommodate the component width

B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
4 W | Overall width of the carrier tape

i P1 | Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O O O O O Sprocket Holes
| |
T T
Q1 : Q2 Q1 : Q2
4-—q--4 f--7--%- ‘
Q3 | Q4 Q3 1 Q4 User Direction of Feed
[ . 4 |
T T
AN
Pocket Quadrants
sk E-E23 sEE | S sPQ B ﬁ’?ﬁ“ A0 B0 KO P1 w Pin1
Pl Ef& (mm) (mm) (mm) (mm) (mm) (mm) (mm) R
PTPUL2G123PWR PW TSSOP 16 3000 330 12.4 6.90 5.60 1.60 8 9.10 Q1
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TPUL2G123
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TAPE AND REEL BOX DIMENSIONS

R HEERR HEE 5@ | SPQ KB (mm) BB (mm) B (mm)
PTPUL2G123PWR PW TSSOP 16 3000 353 353 32
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11.3 HIREHE

PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWO0016A

SMALL OUTLINE PACKAGE

14x[0.65]
16
= — |-
-
1
2X
—
4X (0°-12°)
i a
9 t }—A—[’
16X 82?3 1.2 MAXL
[¢ [0.1@[c[A[B]
Ve TN
{’/ / \\ \
. N, 4
N >
‘\\/,/\ (0.15)TY|='jr
SEE DETAIL A
GAGE PLANE
{
T
U DETAIL A
TYPICAL

4220204/B  12/2023

NOTES:

-

ok wbD

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

This drawing is subject to change without notice.

This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

Reference JEDEC registration MO-153.
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PWO0016A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

16X (1.5)

16X (o 45)

IHEH

T

14X (0.65)

"fi

-

,— (R0.05) TYP
mml
.

SYMM
¢

==
o
|

NON-SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK: METAL METAL UNDER SOLDER MASK
OPENING\ SOLDER MASK f OPENING
O — )
|
EXPOSED METAL "~ EXPOSED METAL
4\«0.05 MAX »l 0.05 MIN
ALL AROUND ALL AROUND

!

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK
DEFINED
SOLDER MASK DETAILS

4220204/B  12/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around sign

al pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
PWO0016A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

I .
1)

-

14X (0.65)

-

==
(1)
i |

16X (1.5) SYMM
] ¢ (R0.05) TYP
16X (0.45) ‘ ﬂ
+

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

L (5.8) =

4220204/B  12/2023

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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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 ©)
@ ©)
PTPUL2G123PWR Active  Preproduction ~ TSSOP (PW) | 16 3000 | LARGE T&R - Call TI Call Tl -40 to 125
PTPUL2G123PWR.A Active  Preproduction ~ TSSOP (PW) | 16 3000 | LARGE T&R - Call TI Call Tl -40 to 125
TPUL2G123PWR Active Production TSSOP (PW) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2G123

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF TPUL2G123 :
o Automotive : TPUL2G123-Q1
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NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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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 O O O 0O O 0 O0 Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
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)
TPUL2G123PWR TSSOP PW 16 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

TPUL2G123PWR TSSOP PW 16 3000 353.0 353.0 32.0

Pack Materials-Page 2



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.
w3 TExas
INSTRUMENTS
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PACKAGE OUTLINE

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14)(
1] e
— 4= -
— —
2X
51 | 1
4.9
— —
— — 4X (0°-12°)
Y — jzgf
° L 16x 9-30
B] 45 0 . 0.17 —

4.3 y
S0 [c[Ale]

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/B  12/2023

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.

(G20 w N
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PWOO0O16A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

:

7 1

16X (1.5)
|
{ [
|

16X (0.45)

(R0.05) TYP

e
.
-

SYMM

-
St
S

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK
OPENHVGAA\\\ METAL
EXPOSED METAL

*H‘* 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

METAL UNDER
SOLDER MASK

SOLDER MASK
fOPENING
ffffffffffff N

I
"~ EXPOSED METAL
0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220204/B 12/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE

16X (0.45) |

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

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

4220204/B 12/2023

NOTES: (continued)
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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