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IN HINHIE ( TPS16410. TPS16411. TPS16414. TPS16415) 4.5 40 \%
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EN
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PDLY/IDLY | 4 i ey 752 0.012 10|  pF
dvdT LAk 0.01 5 uF
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R 0 yc(boty R (JEE ) ABH 2.1 °C/W
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6.5 B R

-40°C < Tpo =T, < +125°C, V|y =3V Z 40V ( TPS16412. TPS16413. TPS16416. TPS16417 ) , V|y = 4.5V %ﬂv
( TPS16410. TPS16411. TPS16414. TPS16415) , Vcc = VN, Rium = 5.49kQ Rpp v = 255kQ Riocp = 7.32kQ , FLT =
F# , Coyr = 100nF , Cy = 10nF Cyygr = ¥ , PDLY/IDLY = . , EN/SHDN =

( AT IR Bl GND A% (MRAERBH 3 ) )
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AR AR IR R
Vee TAF R Vin 60| V
Vin TR L leg:llgj}g TPS16411. TPS16414. 45 40 v
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Vi | TeAUE Teoa2, TPS16413, TPSTOATE 27 s v
la TAEHEHLE (Vee) EE%N/SF;'L?“;“E; ZR\;L’IMV::;F ;;V . Vin=JF 12 o1l ma
loso | MBI (Veo) EN/SHDN = GND , Voo = 40V, Vin = JF 14 36| pA

# , Rium 28 Rpum = JF#% , Riocp = T

EN/SHDN = 2V , Vi = Vgo = 40V , JF
# , Rium 28 Rpum = I
EN/SHDN = GND , Vi = Voo = 40V

IinLkG SR T IN R R 0.025 0.52| mA

IINLkG-sD | FRIPIRES T 11 IN ik 0 Rim 5 Rovt =JF8 - Rioee = FF 8 0.7 28| A
HELRY (OVP) HIA

Vover  |OVP EFHHIMH 1.48 1.53 158 vV
Vover  |OVP FRERIH 1.34 1.40 146 V
lovp OVP JsHIi 0V < Voyp < 4V -350 -265 -200 nA
EN/SHDN %A

VENR firfg T EME 1.2 v
VENF fERE T R 0.59 Y
len S REIR R 0V < Vegy < 4V -10 pA
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6.5 S (42)

~40°C < Tpo =T, < +125°C, Viy = 3V & 40V ( TPS16412, TPS16413. TPS16416. TPS16417 ) , Vi = 4.5V % 40V
( TPS16410. TPS16411. TPS16414. TPS16415) , Voc = Vi , R = 5.49kQ Ry = 255kQ Rigep = 7.32kQ , FLT =
JF#% , Cour = 100nF , Cpy = 10nF Cqygr = JFi#% , PDLY/IDLY = JF#%. , EN/SHDN = JTi%

( FrEHEHILL GND JEEiE ( BRAEASA UM ) )

¥ MR A BAME  fAME BRME| B
VEN-Open | FF S I B Ha 1 len=0.1 A, Ve = 5V 4.9 \Y
TR RS (PLIM)
Pour i T 2 PR RpLim = 26.7kQ 3 3.66 45 W
Pout B8 HH T 2 PR A Reum = 95.3kQ , -40°C < To < +85°C 1294 1369 1444 W
Pout f i h 2R PR A RpLm = 255kQ , - 40°C < To < +85°C 34 37 398 W
S BUR BRI (ILIM)
lout f 4 EELIAT PR A Rim = 332kQ 0.024  0.032 0039 A
lout A 4 P SRE PR A Rium = 10kQ , -40°C < Tp < +85°C 0.918 0.987 1.035 A
lout B 4 EELIAT PR A Rium = 5.49kQ , -40°C < To < +85°C 1.671 177 1.881 A
HJRHTH (OUT)
Ron IN %] OQUT ‘33 AL AL -40°C < T, < 125°C 96 153 260 mo
Ron IN %] QUT 5 1 pEL 0°C < T, < 85°C 153 215 mQ
Ron IN %] OUT i f1 T,=25°C 153 160 mQ
lLkG-ouT | FRIHRHRA T Itk H ks FLIAL ViN =40V, Vour =0V, EN = Low -15 -1.2 pA
LU B4 HY (IMON)
Gimon |25 : Ivonlout lout = 0.05 % 1.8A 45 50 55| uA/A
OSivon | Ivon T HL lout = 0.3 Z 0.8A 0.8 0.05 08| A
ARG (10CP) FIEEEARY (ISCP)
locp TR B E a5 Riocp = 7.32kQ 2.1 2.23 2.35 A
locp R B E Riocp = 16.2kQ 0.95 1.01 107 A
lrastrp | HUEBRAS Y MM 1,-30: A
Iscp ferarsal il 6.7 A
:rl:tlg;al 0 R mglgﬂg\ TPS16411, TPS16414, 0.?01; A
ALRIPFISRBT (TTSD)
T1sp PO B 155 °C
Trsp-hyst | FASCIT L IR i 12 °C
W EBREH (dVdT)
lavaT dVdT 78 HL AL 1.78 2 223 A
Ggvar  |dVdT 3 50 VIV
FLT #itl (FLTb) ( FRRE#W )
RrLTb A 5] T B BH 73 Q
lrLTb-LkG | R 5] REHEIRS FLOR FLT A F , Ve < 25V -1 0.005 1 pA
IN 2] OUT G ( TPS16410. TPS16411, TPS16412, TPS16413)
Rshort IN 2] OUT i 548 I i BHL 300 mQ
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6.6 Ff FER

-40°C < Tp =T, < +125°C, V| = 3V £ 40V ( TPS16412, TPS16413) , V|y = 4.5V % 40V ( TPS16410.

TPS16411 ) , VCC = VIN , VEN =2V, RILIM =549k Q RPLIM =255k Q RlOCP =7.32kQ , FLT = ﬂ:E% , COUT =100nF , CIN
= 10nF CdVdT = }FE% , PDLY = ﬂ:E%c

( AT HUEFI L, GND D2k ( BRAESIA BT ) )

B \ Wikdett | BME REME B BR
J& FAISHDN #1 Vee #iA
tON_DLY VCC %’ﬁﬁﬁﬁ VEN = VENR +0.1V, RLOAD = 7""1?% 500 us
LI AR T RWRRASRT |, B R
teN_on_bLy i RE FIBILIR P S8 , Ven = Veng + 0.1V, 270 us
Rioap = JT#
ten_oFF pLY Jei 9% AL IR \R/,EN = \iE,lN(F)OE Vour=0.9 xViy , 1.2 us
LOAD =
tLow_sHDN FH T30 N SR 7 1) i /MG HL S ke RLoap = 100 24 ms
OVP B\
tove ENTRY DLy |OVP HEAZEIR \\%OVP = Vovpr *+ 25mV % FLT {0 0.75 us
tovp_ExiT DLY OVP 1B HZEiR Vovp = Vovpr - 25mV & FLT &L 0.6 us
SRR R B R
trASTTRIP_DLY PR BRAR LR B IR leasTTRIP < louT < Iscp & FET Kl 5.65 us
tscp_pLy TSR AEIR lout = lscp + 500mA % FET &M 280 ns
ThZe pRl
r e g | <l , P =1.2xPLIM,
teoLy T IR 169 W ) Sty oeh rouT = LA 6.5 ms
. | <l L =1.2xILIM,
trLIM-RES Ty 3 v, it P ot ) 2 B 1] C?ISTLY =O;‘:1?E% out 215 s
tPLIM-DUR PowerLimit $ 427 [&] t 2> S
PDLY
B AL PR A1)
- VSN N | <l N =1.2xILIM,
tioLy FEL Y7 SR A1 T P e 1) (?EJ)TLY =01C5nF out ) 6.5 ms
. | <l L =1.2xILIM,
tiLim-res FEL 78 R 1) e S8 i) COBTLY =O3C£E§ out 280 us
. N 2%
tiLim-buR FEL AL PR i) e S8 ) ¢ s
PDLY
B B E AR
tReTRY Retry Delay 8x s
tpoLy
AR (dVdT)
tavar iyt A [ Cqvdr = Frig VN = Ve = 24V 105 us
IN 3] OUT 455 ( TPS16410. TPS16411. TPS16412. TPS16413 ) 1 FLT #jiH
tIN_OUT_Short_Detec :\:EHET %“‘@ETT IN @J ouT %_\ELE%’KTL\UHUHTJ— IN-OUT %E?ﬁﬁ EFLT 1& l_hqz 135 ms
t
:INfOUTfshorLDetec Eﬁ; RI, IN 2 OUT JIEHEI |\ oyt 4% FLT e 20 ms
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6.7 SLAVREE

1.35 T T T 50 : y
EN — (Vec=45V) 45 — (Vcc=45V) |
13 [ — (Veo=12V) — (Vec=12V)
1.25 NS — (Voc=24V) 40 — (Veo=40V) H
\ —— (Vcc=40V) 35 —— (Vcc=24V)
1.2
€ 115 N g 30
g 14 2 25
= < 20
1.05 ~Ss
15
1
10
0.95
~ 5
0.9 o
40 20 0 20 40 60 80 100 120 140
Ta (°C) 16 24 32 40 48 56 64 72
Ta(°C)
B 6-1. Ig.on SIRERIIRER B RE
Q-ON Bl 6-2. Iosp HIRER KK H
5000 - 25
— (Vin=45V) ] — (Vin=45V)
2000 — (Vn=12V) — (Vin=12V)
1000 — (n=24V) 4 2 — (Un=24V)
500 — (ViNn=40V) H — (Vn=40V)
—_ —_ -
g 2 s -
s 5 3 —
¢ ¢
= 20 z 1
10 | —
5 0.5
/_—
2
4 I . —— L
0
40 20 0 20 4$A (006)0 80 100 120 140 60 30 o 2 0 % 20 150
| RERN%R o
-3. R 1 H, R JE
& 6-3. I ke.vin FEE[H Fl 6-4. I kg.vin-sp SERIEIFIFRER
240 49.81
=t A/
— =17
220 (lout ) / 4979
200 / 49.78
= - S 4977 \\
@ / = N
E 180 o = 49.76
z g \
2 160 O 49.75 \\
@ / S 4974 N
140 / :z,;z \\
120 Z 49.71 \\
N
100 49.7
40 20 0 20 40 60 80 100 120 140 40 -20 0 20 40 60 80 100 120 140
Ta (°C) Ta (°C)
Bl 6-5. Rps.on SIREAIMIR R Fl 6-6. Gavar SEEIKIRR
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6.7 SRR (52)

-2.0375 49.8 ”
-2.04 — (loutr=1A) v
// 496 |~ (our=18A) /
-2.0425 % . 74
-2.045 / /
/ 494
= 20475 < I
= 2.05 21 /|
2 = 49.2
3 20525 // g d
-2.055 7 O 49
-2.0575 /
. 48.8
2.06 |/ [ —
-2.0625
-40  -20 0 20 40 60 80 100 120 140 48.6
Ta (°C) 40 20 0 20 40 60 80 100 120 140
. Ta (°C)
K 6-7.1 E5EERXRR NN
aver B 6-8. Gyon SEEFINIFE
3 3
—— (Riocp = 16.2 kQ2) — lum (Rium = 332 kQ)
— (Riocp = 7.32 kQ) — lum (Rium = 10 kQ)
2.5 2.4 — lum (Rium = 5.49 kQ)
- 2 18
< < —
& =
o =
= 15 1.2
1 0.6
0.5 0
-60 -30 0 30 60 90 120 150 -60 -30 0 30 60 90 120 150
Ta (°C) Ta (°C)
& 6-9. locp HHEEMKIRR & 6-10. TPS16412 F1 TPS16413 /% H MR fR B IR E LR
14 6.56
—— CDLY = 12nF )z
6.54
12 /
— RpLm = 26.7 kQ 6.52
— RPLIM =95.3 kQ : /
10 6.5
5 2 —
c 8 < 6.48
O a
o " 646 v
6
6.44 //
4 6.42 //
2 6.4
40 20 0 20 40 60 80 100 120 140 -40 20 0 20 40 60 80 100 120 140
Ta (°C) Temperature (°C)
& 6-11. TPS16410 7 TPS16411 72 Vyy = 12V Rt B3 sl TR 5 A 6-12. TDLY SR ERKIRR
BERRER
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6.7 SRR (52)

40 200
100 PR — — Ta=-40°C
35 E=X —— Ta=25°C
50 BN — Ta=85C
— R =26.7 kQ —_ | AN —— Ta = 105°C
30 PLIM A\
—— RpLm =95.3kQ 2 20N —— Ta=125°C
25 —— Rppm = 255 kQ S 1o \ N\
5 S ===
5 20 2 \
«© o 2\
15 b \
g 1
10 T o5
5 0.2 —
0 0.1
40 20 0 20 40 60 80 100 120 140 c 25 5 75 10 125 15 475 20 225
Ta (°C) Power Dissipation (W)
& 6-13. TPS16410 Fl TPS16411 7E V| = 24V B [{i%r i IR BR ] 5 &l 6-14. Viy = 12V FF R SCHTRT 8] S ThSRFERI R &
HEERIRR
200
\— —— Ta=-40°C
100 = AN ~ — Ta=25°C
50 '1\ ‘\\ ‘\\ \\‘ —— Ta=85°C
N — (]
I 20 T\ AN N Ta =105°C
E "\ AN — Ta=125°C
= 10 || N
2 = S ~
e 5 H—=—~
5 | N
2 N
o “\
0.2 E—
0.1 — |
0.05 i i i t
0 5 10 15 20 25 30 35 40 45
Power Dissipation (W)
&l 6-15. Vi\ = 24V Bf #oe Wit Al 5 ThRFER MR R
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7 VE4H B
7.1 MR

TPS1641x s H A K0 Dh 2R R ) ol FE i BR 1) A B2 il FEL AR IS 22« 1Z 88 FEE R T — A NFET , B 152m Q Rone
TPS16410. TPS16411. TPS16414 F1 TPS16415 #2t T3[R , 1 TPS16412. TPS16413. TPS16416 i
TPS16417 $R4ULH IR . TPS16410. TPS16411. TPS16414 fil TPS16415 A A{KIIFEHLEE (LPC) 24 15W
FER TR E] | 74 IEC60335 Fil UL60730 #7ift. TPS16410. TPS16411. TPS16412 Il TPS16413 if¢E FLT
Fr _EERAE IN 2] OUT JEBR A AIFE R . (S BN 240 H L BAS I Th AE |, 78 IEC60335. UL60730 FIZEALUbnitE
iy N A A R R, R TR 2 s R IR B . A FLT 9 MCU % A\ B0 T 3R 5 41 346
PFET. TPS1641x # ik vl £ X AHAR 5| JIAG 2% A1 5| I HE 4% 22 GND g fh iR .

TPS1641x 24 Hi0 AWk A 3R At v e B (17 B 18] ( IDLY 8¢ PDLY ) Ailidiffsd (IOCP). HLML& 73k 7 Bl v
A BEJR Bh. Y BR8] AT F 8 LA 6 38 1 A sh e 445 30 mr Fe it o

TPS1641x %3t BA i AR (OVP). i #R47 LL K AT 3 1% R #2245 (dVdt). Vee A1 FLT BI%E Bk &
i5 60V |, AL AN PFET #2405 5575 60V 1R,

F=1=y
7.2 IR T HE R
Vi [ TN To OUT |12t
Short
TPS1641x noutl Detecton TV |
N Short il out
Sense
| v ]
Thermal Shutdown Is"k@
TsD Pass FET Drive and IOCP/IMON
Control
Over-Current
A AAAA Protectiop
Voo {
nterna
.
Short-Circuit
FOT
PLIM/ILIM
IN-OUT Short
OVP
ILIM/PLIM Timeou
TSD
Power or Current
Limiting
Delay
V)
f v Over-Voltage Pour
{OVER) Protection OR -V‘NT
ove v Viovee) Power or lour
Current Limiting
‘ PDLY/IDLY
Vienr)
* Q
EN/SHDN
V{ENF* @ Output Slew Rate
Puls Buration Control (d(\alour/dl) ¢ »
Detection avat ‘
T ot
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7.3 RetEULEA

7.3.1 fEEERIFK B (EN/SHDN)

TPS1641x i El & EREFI R o K EN/SHDN TRIFACH-F I B t o sHon S & HEARTIAE S W
A, SNSRI, IF SRS BRI SM Voo FIEREZE losp-

FEA% EN/SHDN fRFFAR T HIIS 81N T tLow shon FIFIRY , 83AFACRIAAES FET I H FET AT APRE FORT Sl . 24
R T A ARSI | A2 Bl ten oFF gy FISEIRSCHAIAER FET. a8 ARAL T RIS, P s FH 3
FET , JIEiE ten oN_alye F K Venr M Venr BIME , iS5 776.5 ; H K tLow sHon~ teEN oFrF diy 1 ten_on_ay I
FP, W§Z 7 6.6. AT LLLEAHTHT EN/SHDN 5] 52 AR N T tiow shon I PWM S5, BLSEIL N T
FET HRE MG . K 7-1 JE/R T TPS1641x #4FHi) EN/SHDN # A\ . & 7-2 SR 148 FAE Aeda A\ I #54F
K JE B 53

=
OFF EN/SHDN

=

TPS1641x

N/SHDN
Vene W

& 7-1. TPS1641x 234+ f) EN/SHDN

V|N =12V

B 7-2. @i R Sl
7.3.2 L/ RY (OVP)

TPS1641x St RARG" | LALRS 58k 02 AT IR A RO . T UM BRERE IN 51 RFER: — > B2 I 285k
B AR B . SRS S FET J67E OVP Bl LMl EE T Vover M, ¥ FLT 3IME NE X, 4
OVP 5l E KT Vover B , M FET 44558 , FLT SIS E N, WS # 6.5 % , T Voypr Ml
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Vover ,» PAK 77 6.6 1 AR5 N tovp_entry_diy i tovp_exit_dy B 7-3 JB7R T TPS1641x 234+ OVP
N, B 7-4 BRIk .

VIN

VOVPF V

TPS1641x

& 7-3. TPS1641x H1 OVP # A

& 7-4. IN BJE 12V £ 40V BT E4R 00 5

ZARFH Voo A FLT 51AUE LI ik 60V , i FLT 51 BT T3RBh 5146 PFET SR IFEM AR 24t 60V 3T
JEfRI, Wik 7-5 .
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* Optional TVS Diode
CPH6354 or
similar
! VCC

IN ouT Vour
1Al 17T >
Cw J‘ _‘ Cour
+ ) i)
_ TPS1641x
§ —» EN/SHDN
R} <FLT I0CP
R ovP IDLY/PDLY
R
ILIM/PLIM ocP
GND

% Run|

A4

~

B 7-5. A4 PFET Kt K ( Bk 60V ) R4
AR IEHON | iEH OVP i%E3:3] GND. 1% OVP 5l EF T | 234 < AN &E FET.

& 7-6. {4 PFET X 12V £ 60V ) IN B E#4T & 7-7. £ 4N PFET #4T 60V ¥ A\ K #dEIR
Ik e R

7.3.3 5l JREFFRIG B IR (dVdL)

FE IR S 1] B O K R e FU, AT RE A AEROR IR A it SRR UK 2 S B %, T RE
RPN ERE SN/ BC R B AR GORIE TR, NS ECR G HoAb b5 e/ e o 3 0 18] AR F i B R
A ETF RSO L. mTRME I RE S 1 R B EAE 4 e it FL A (Cour) T IRBITRIE IR (Inrusnh) BT i % H
% (SR).

I
INRUSH (1 )

SR =
Court

FILAE dVdt 51 EZRIn—AN s, DL S0 1A BT SRR IR B . AT R 2 TR E
JEAEHR PR Cayar LA -

Iqvdt X Gdvdt
Cavdt =— g (2)
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AL dvdt S RITRFFT RS |, AT CAS IR 14 RSB . Wi dVdt 5IELERERS] GND |, A2 A%t m e .
7-8 for 1 TPS1641x s ke th I 4B R bl . 18] 7-9 o AR 1 &1 A i s 4928 23 42 o i B

0 ldvm

Output Slew
Rate (SR) =

TPS1641x [Gavat * lavatl/Cavat

B 7-8. TPS1641x 1 {46 i I 32 R 1

Bl 7-9. Viy =12V, Cgqvat = 150nF H. Coyr = 470 v F I % HH R 32 532

7.3.4 TPS16412, TPS16413, TPS16416 71 TPS16417 A& HWFEIRA/ (ILIM)

TPS16412. TPS16413. TPS16416 1 TPS16417 #3488 i == 30 BR i) Ha yt >R e iy HH G vt Bl 20 . IR e384
B E IDLY 5L A s 2 EC B S BRI TR] o ZE RV BRI TR PN, Z 284 mT AR L 0k locp E AT HLIR . TELETH
Rt R 45 R G, S8R s PR AN ILIM . AT LUEREZE ILIM 5] EiEREd k% & ILIM. [ 5 3 it

RiLime

_ 0.984A
ILIM = W X 10k

@)

AR IR locp , ARAFREIE N HLEPRBIIRAS o 7E A BRI | fn St LA ILIM (loyr < ILIMY , U]
WAL EAL IDLY T8 IFAE lour > ILIM I, EHEED IDLY HH8s. B 7-10 B8 1 lout < loce M loce < lout

< Ifast-trip MR LR 14T 9 o
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7-10. lourt < locp I I FLILRR B 7-11. locp < lout < kast-trip

FEFIRLIR I | 2P FERL (Vin = Vour) X lout BT, FF B8 AE A8 W R as 1R i) £ iR A 2O WG /Z
(Trsp) , #AEREIRHINEL FET. R A REANIRSKWIIRA , Wl FET KAE tiumpur FIFFEERT A KT A
FET XHJ5 , TPS16412 fl TPS16416 2 HANHEIK , Iff TPS16413 1 TPS16417 2. Wi ILIM 5] JHEHE S
GND =i fRHFITBE , @ (FROCH N FET. Wik IDLY 5] IR FFIT B SOE 5] GND |, A8 2520t tiumour =
155ms , FRAEBAFIEAROCWRIRE . 3 7-1 S45 TR iR P IR T A .

#£ 7-1. XF TPS16412, TPS16413. TPS16416 F1 TPS16417 SZHY Ha ¥ fR & Fladt #4747

HH R (lour) Py
lout < luim BRI I (I
lum < four <! A IDLY FELEII A BRI loce IR, ARRTERE tuour F5EE0T I P AL
um < lout < locp LIM.
loce < lout < last-trip SRPEIE R ILIM SR, SR KRS0 1M L m-puRe
Iasttrip < lout < Iscp GBAFETE traserip FEIR 5 FH 7 FET.
Isce < lout AR E tscp_ay HEIRJERFAIN# FET,

7.3.5 {£/5 TPS16410. TPS16411, TPS16414 71 TPS16415 H7& IR ZIF M #) (PLIM)

TPS16410. TPS16411. TPS16414 1 TPS16415 &1 it 3= 20 PR il Hi Dh 22 ke meg B 4 H ik I sl #1284
B dtmid PDLY 51 B b i s 2 i B (KT BRI R] . ZE LW Ra B TRl Y, %8s T LR BE A locp E MR . fEIE
TSI RS )G , B2 TR AN PLIM {H . S8 7E PLIM 5] & — A P 3ok B B DR R . EIhRR
il BAE] , an SR I RAR T PLIM (Poyt < PLIM) |, NI 284 2R A7 PDLY 11A#% , H7E Poyt > PLIM B E 87 A 30
PDLY 1A #8. AT UM 5 #E K 4 SRS H T DR IR S B BAAE . iZ8s B FrEE iy 1.8A , TI @iEE
PLIM < V)y % 1.8A H. PLIM < 0.9 x Vourt X locp

13.82W
PLIM = 55350 X RPLIM (4)

K 7-12 BT TPS16410 1 TPS16411 234F lout < locp i locp<lout < Ifast-trip TR 1 .
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& 7-12. THERRH] (Iout < locp) B 7-13. IERH] (loce < lout < kast-trip)

TEDRBRHIHNE |, 284S FEH0 (Vi - Vout % lout) BITHR |, JEH A& R M. R8s 0F 10 451518 23 Wil
(Trsp) » w RN EE FET. @R B ARIENAKCHORE | W FET KE7E tpm-pur MIFEEERT (8] 5 5G] IR
FET <MJ5 , TPS16410 fl TPS16414 #3tF2 HehEIRX |, 1 TPS16411 Fl TPS16415 #3241, Wi PLIM &
5] GND B ITER | 230K S N &6 FET. W PDLY 5 IR IF B8 50435 GND |, 28 4F 2424 to m-DUR
= 155ms , [RARZSAFIE AN EWOIRS . 8 7-2 BGE T RE S ShER AR R 28 E T N

+ 7-2. TPS16410. TPS16411. TPS16414 F1 TPS16415 244 () Th Z R 41| 5 it &0 B2

i Th=E (Poyr) BifiH EBIR (lour) B 1 R
Pout < PLIM ZA Rt EIA PLIM 2%,
PLIM < Poyr ZAFTE PDLY R[] 324014 IOCP IUHLIL , SRS TE teLimour (K1 RN ] KT 26 R
B lout < loce 1% PLIM.
loce < lout < last-trip AP TR B PLIM SR | KRS 1HA tLmpuR e
Itasttrip < louT < Iscp A RTE trastrip LEIBJG RPN FET.
Isce < lout AR E tscp_ay HEIRJE RN #8 FET,

7.3.5.1 TPS16410 F1 TPS16411 [f1 7434 B 7 PR 41

DDA BRI Pk | AP7E P B PR o 0 L7 o 0 1 S (R 85 A (logp) KB 20K LAY
WIS 0.81 X logp-

1 PLIM W& A KT (Vout * locp) B lout 3L locp , TPS16410. TPS16411. TPS16414 H1 TPS16415 441}
9,2 R il it LA

7.3.6 {XTES LI EHILITIRY (loce) AL EAT1E] (IDLY 2¢ PDLY )

1E TPS1641x &fFh , WAL locp T B — RS | SRECE RS BoE . A7 5 i i fRdr
{1 L FELE

2.25A
= .32kQ
CP = Rygcp <73 (5)

2R IOCP 5 BARFFIT B 42 2] GND |, #81R < N # FET.

SACE R B A SR AL B A . GBI AE IDLY B PDLY bi%EHe Hi s 88 R IC Bz kR (). A 7 F2 K 6
THEH B Ta] .
41 2R IDLY/PDLY 5| JI{RFFIF B B R] GND |, M EHAF 225 FITHFRmE) , Of BRI N Th R s i BRAPIR A
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Blanking Time (IDLY or PDLY) = 61'25;‘;5 x CDLY (6)
7.3.7 PEBE IR B R Y

EAR BTN, D P L AR . K U Bt 5 FLA R B Icp AT | BAEZS R
tscp iy IR RN S FET.,

AT T | PO FET B4R bt | (MRl S 6 FET B g K7 in %
. 9 11 75 Sy NS )R SR B 2 VR B AR P Lo IR
trast-trip IFIE) , PEAES OGP N &R FET . 7-14 B7R 7 A5 PR R0 1 N

Bl 7-14. Vi\ = 12V I B4 B i B2

7.3.8 IOCP 5/ Iy H# 43 ¢ HE i 4 7% (IMON)

ZasFiE I fE IOCP/IMON 5| jil B4R —/N Siiid FET (K e i pl L) (BBl B AT, A 28 S0 B8 K 1 W 00 A b 6 28k
HLL . IOCP/IMON 5| Jii I f) Fi L 2 465 Lk rE R 5 6 iy v, P Ok o S 00 i S PBLIRE . (6 5 2R 7 115 1OCP/
IMON 5| Jifi e ) i HE FELIAS o

_ Viocp — (0Simon X Riocp) 7)

I
ouT GIMON X Riocp

7.3.9 IN 2/ OUT #5844 ( TPS16410. TPS16411. TPS16412, TPS16413 )

TPS16410. TPS16411. TPS16412 fil TPS16413 &1 L% IN A1 OUT 5| B AL BKAT I . 4 SRS AFAE IN AN
OUT 51 A& T B /N T Report MIHLFH , MBS E4¥ FLT 5IME AMKHEF. HX Rypon S M 7 6.5, AKX
tiN_oUT_short_Detect 11 Z 4 77°6.6.

BN, B AE FLT 3R HF |, W8 FET LW ES fEFIMN AR FET Z T, a4 IN 2] OUT Z[A]
FIREES . R BEAREIN R IN 5 OUT ZIM T s , Was-2% FLT B NEROFRH NG FET. Hal)E , 2%
T SR IN 2 OUT &G HEHE | H/EAEIR tin ouT short Detect J5-KF FLT SIBIE A4 2. AAERMIE IN £ OUT
RS, Bl . ERAHUT , 15T EN/SHDN 50Xt Vee HYEIEIA . BREABIF , i EN/SHDN 5| IR
FEAMCHP R AT tiow stone B 7-15 B8 TEF7E IN 2] OUT AEERHHL T IRIMI R . i S84 i A7
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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 ©)
@ )

TPS16410DRCR Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 T16410
TPS16410DRCR.A Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 T16410
TPS16411DRCR Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 T16411
TPS16411DRCR.A Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 T16411
TPS16412DRCR Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 T16412
TPS16412DRCR.A Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 T16412
TPS16413DRCR Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 T16413
TPS16413DRCR.A Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 T16413
TPS16413DRCRG4 Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 T16413
TPS16413DRCRG4.A Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 T16413
TPS16414DRCR Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 T16414
TPS16414DRCR.A Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 T16414
TPS16415DRCR Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 T16415
TPS16415DRCR.A Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 T16415
TPS16416DRCR Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 T16416
TPS16416DRCR.A Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 T16416
TPS16417DRCR Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 T16417
TPS16417DRCR.A Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 T16417

@ 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.
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https://www.ti.com/product/TPS1641/part-details/TPS16410DRCR
https://www.ti.com/product/TPS1641/part-details/TPS16411DRCR
https://www.ti.com/product/TPS1641/part-details/TPS16412DRCR
https://www.ti.com/product/TPS1641/part-details/TPS16413DRCR
https://www.ti.com/product/TPS1641/part-details/TPS16414DRCR
https://www.ti.com/product/TPS1641/part-details/TPS16415DRCR
https://www.ti.com/product/TPS1641/part-details/TPS16416DRCR
https://www.ti.com/product/TPS1641/part-details/TPS16417DRCR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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® 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.
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 1-Jun-2026
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
© © ol Bo W
el |
. 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
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
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)
TPS16410DRCR VSON DRC 10 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
TPS16411DRCR VSON DRC 10 3000 330.0 12.4 33 3.3 11 8.0 12.0 Q2
TPS16412DRCR VSON DRC 10 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
TPS16413DRCR VSON DRC 10 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
TPS16413DRCRG4 VSON DRC 10 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
TPS16414DRCR VSON DRC 10 3000 330.0 12.4 33 3.3 11 8.0 12.0 Q2
TPS16415DRCR VSON DRC 10 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
TPS16416DRCR VSON DRC 10 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
TPS16417DRCR VSON DRC 10 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 1-Jun-2026
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS16410DRCR VSON DRC 10 3000 367.0 367.0 35.0
TPS16411DRCR VSON DRC 10 3000 367.0 367.0 35.0
TPS16412DRCR VSON DRC 10 3000 367.0 367.0 35.0
TPS16413DRCR VSON DRC 10 3000 367.0 367.0 35.0
TPS16413DRCRG4 VSON DRC 10 3000 367.0 367.0 35.0
TPS16414DRCR VSON DRC 10 3000 367.0 367.0 35.0
TPS16415DRCR VSON DRC 10 3000 367.0 367.0 35.0
TPS16416DRCR VSON DRC 10 3000 367.0 367.0 35.0
TPS16417DRCR VSON DRC 10 3000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
DRC 10 VSON - 1 mm max height

3 x 3, 0.5 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4226193/A

INSTRUMENTS
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DRC0010J

PACKAGE OUTLINE
VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PIN 1 INDEX AREA— |-

f

1.0
0.8

.

|

0.05J‘

SEATING PLANE

0.00
la— 1.65+0.1 —»]
2X (0.5) 02)
— 0.2) TYP
EXPOSED |
THERMAL PAD | ﬂ | 4% (0.25) r
T |
; [
TAS N |
D) i ]
2X 11 SYMM
=T - — 13- 2.4+0.1
— > ‘ ]
. = | et
8X HE 0.30
- { — 10X g
PIN1ID YMM
(OPTIONAL) ¢ 05 & —H—Lrug';% CCA B
10X o3 :

4218878/B 07/2018

NOTES:

1. All linear 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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EXAMPLE BOARD LAYOUT
DRCO0010J VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

e (1.65) ——=

o

10X (0.6) ‘
|
1 1 x |
10X (0.24) T Cb
|
11
|

SYMM (2.4)

¢— 1-O-— %T (3.4)
8xEE!3 | CD J
L H-£5
|
|
|

(R0.05) TYP ‘ \
|
(0.2) VIA ‘ |
TYP ‘ J ‘ |
\ (0.25)
! (0.575) L
1 e
L— (2.8) —J
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:20X
0.07 MAX 0.07 MIN
' ALL AROUND
ALL AROUND I“ EXPOSED METAL
EXPOSED METAL e -
\‘\‘ ‘
/
SBENIN MASK/ METAL METAL UNDERJ \—SOLDER MASK
OPENING SOLDER MASK OPENING
NON SOLDER MASK
DEFINED SOIISEIEIFIe\l II\E/ISSK
(PREFERRED)

SOLDER MASK DETAILS

4218878/B 07/2018

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
DRCO0010J VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

e 2X (1.5) ——=

T |
SYMM

EXPOSED METAL

1ox (0.6)

\
|
‘L / 10
T (1.53)
10X (0.24) —

~

S\‘(LME’ T ’*@ @44[_4'_# -
8X (0.5) i |

%EB»

5

(R0.05) TYP i I
i 4% (0.34)
|
[

!
|
|
|
R N
&
T

ﬁl—# 4X (0.25)

|
|
|
|
|
(28) .

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 11:
80% PRINTED SOLDER COVERAGE BY AREA
SCALE:25X

4218878/B 07/2018

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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