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6.3 #EREERM
[ AT COBYFIR LRI ($RIC TR 720 1Y)

B/IME AHME RAME|  BAL
Vee I EE ViN 60 \Y%
FLT AT 0 60 %
IN AJJEEE (TPS16410, TPS16411, TPS16414, TPS16415) 4.5 40 \Y
IN AJIEE (TPS16412, TPS16413, TPS16416, TPS16417) 2.7 40 \Y
ouTt ANTJEE 0 40 \Y
EN_
SHDN, ANJTEE 0 5.5 \Y
OVP
PDLY/IDLY | $h b= 7 4 0.012 10 uF
dvdT ST T 0.01 5 uF
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6.3 #ERRBMERMH (FEX)
H 5 COBMWEIRERLFA N (FrZFRiR D72 RD)
B/ME ATHE RAME|  HfL
ILIM ASHiEe 5.1 348 kQ
T, BEA IR -40 125 °C
6.4 #ICET 515
TPS1641
EASPAlF () DRC (VSON) A
10
Resa BB B0 5 JA P~ D B P 437 °CIW
ReJcitop) BB 5 — A (L) ~OBGEHT 50.0 °CIW
Ress BEA TN DI~ DS 15.8 °CIW
Wt PRI L~ DR ST A— 5 1.1 °CIW
Y8 AT DI~ DR T A—H 15.8 °C/W
ReJc(bot) BB B s —A () ~DOEEHT 2.1 °CIW

(1) TERBLOEF OBGHMILED ROV TR, EERB I ONC o =V OEGHIIEHE] T 7V r—vay /= B TIZEN,

6.5 ESAENE

—40°C < Tp =T ;< +125°C, V)y = 3V ~ 40V (TPS16412, TPS16413, TPS16416, TPS16417), V|y = 4.5V ~ 40V
(TPS16410, TPS16411. TPS16414, TPS16415), Vce = Vin. Rium = 5.49kQ Rp i = 255kQ Riocp = 7.32kQ. FLT = 4 — 7>,
COUT =100nF, CIN =10nF CdVdT = 7]“_‘703/\ PDLY/IDLY = 7]“_‘70:/0 EN/SHDN = A4 —7">

(AITIT GND JEHETY (I ZR 72 BRD))

R \ 7 ANESE | RME BUSE k] B
BMEANLBIREE
Vee BN EEIREE ViN 60 \Y,
Vin BEA S EIT ﬁglgﬂg TPS16411, TPS16414. 45 40 v

. TPS16412, TPS16413, TPS16416,
Vi B{EA ) EE TPS16417 2.7 40 \Y

Pt N = . = . =47
Iq B2 A (Vo) EleHD"; f,gRVCC _4;\/_\;1’?/ g 12 21| mA
v Rium F72iE Rpm =
EN/SHDN = GND, V., =40V, V|y=F—
lasp Ty T RO EIRENE (Vee) 7 Rium F721E R = 4 —7". Riocp 14 36 MA
=F—7
InKke | AAREETO IN V— & EN/F?:?;,Q h\;'L'TMZV;;ii?X‘ i 0.025 052 mA
. N EN/SHDN = GND, V|y =V =40V, R
IINLKG-sD | &Y FF TR IN U—2 i ¥ f,/?i RPLIMS ZL_7'£‘/ RTgcp =0 ZL_;'@ 0.7 28| pA
BEERE (OVP) ATy
Vover OVP xiH B ALw v a/LR 1.48 1.53 1.58 \Y
Vovpr  |OVP YH FAAL v a/LR 1.34 1.40 146 V
lovp OVP DU— i 0V < Vovp< 4V -350 -265 -200( A
EN/SHDN A/;
VENR AR—TNALH R AL i m/L R 1.2 v
VENF AX—TNALE TR ALy /LR 0.59 \Y;
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6.5 EXEE (FX)

—40°C = Tpo =Ty <+125°C, V| =3V ~ 40V (TPS16412, TPS16413, TPS16416, TPS16417), V|y = 4.5V ~ 40V
(TPS16410, TPS16411, TPS16414, TPS16415). Vee = Viy. Rium = 5.49KQ Rpy i = 255kQ Riogp = 7.32kQ. FLT = 4 —7>
COUT =100nF, CIN =10nF CdVdT =4 —7" PDLY/IDLY = 7]—““703/0 EN/SHDN = #4—7">

(ZEJEE GND JEAETT (FRIFRER D72\ RD))

INGA—H T ARG RAME  EYEE RONfE| BT
lEN AF—T N V=R OV < Vgy <4V -10 A
VeN-open |BRIEIFESA R —7 L EIE len = 0.1pA, Ve 2 5V 4.9 V
H I8 AHIRR (PLIM)
Pout eaWakzEwakilli RpLim = 26.7kQ 3 3.66 45 W
Pout REPAEPAR IR RpLim = 95.3kQ, —40°C < Tp< +85°C 12.94 13.69 14.44| W
Pout IR RpLim = 255kQ, —40°C < Tp< +85°C 34 37 398 W
H S BRHIRR (ILIM)
louT H e TR RiLm = 332kQ 0.024 0.032 0.039 A
lout HH 7 BB A RiLm = 10kQ, —40°C < Tp< +85°C 0.918 0.987 1.035 A
lout HH B IR RiLm = 5.49kQ, —40°C < Tp< +85°C 1.671 1.77 1.881 A
EIRH (OUT)
Ron AN DR O KT -40°C < T, £ 125°C 96 153 260 mQ
Ron ASIEH DI DR DA AR 0°C=<T,;<85°C 153 215 mQ
Ron ASIEH S OB DA ARG T,=25°C 153 160 mQ
likg-outr |AZIRFETOH A —2ER Vin =40V, Vour = 0V, EN = Low -15 1.2 pA
EHREH LS (IMON)
Gimon |71 ¢ Imon/louT lout = 0.05 ~ 1.8A 45 50 55| pA/A
OSivon | Ivon A7 b lour = 0.3 ~ 0.8A 0.8 0.05 0.8 pA
WEFR#E (IOCP) BLUYEHRE (ISCP)
locp IR AR T AL Riocp = 7.32kQ 2.1 2.23 2.35 A
locp IR A AR T Riocp = 16.2kQ 0.95 1.01 1.07 A
IFasttrip RN T IREAL vV R 1|'090: A
Iscp FARIRTEAL A N 6.7 A
:rI;tIEI:/Ir;]aI A Eggﬂg\ TPS16411, TPS16414, o.flsgc: A
BERERB I vy MY (TTSD)
Trsp P TR TR E 155 °C
TrsDhyst | =~/ Ty MU AREERT VLA 12 °C
HAZ—L =1l (dVdT)
lqvaT dvdT FeEEK 1.78 2 223 A
Ggvar  |dVAT 71 50 VIV
FLT 15 (FLTb) (—7> FL A HA)
RrLTb TANS E DTN AR 73 Q
lfLToLkG | 7 A/VE BV DY — 2 i FLT 13 High, Ve <25V -1 0.005 1 pA
ASEH OB OE#B (TPS16410, TPS16411, TPS16412, TPS16413)
Rshort AT DM O ER H OIS 30| mQ
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6.6 91X VIEH

—40°C < Tp = Ty < +125°C, V| = 3V ~ 40V (TPS16412, TPS16413), Vj\ = 4.5V ~ 40V (TPS16410, TPS16411), Ve =
V|N\ VEN =2V, R||_|M =5.49kQ Rp|_|M =255kQ R|ocp = 732'(9 FLT = j‘*‘703/\ COUT =100nF, CIN =10nF CdVdT = 7‘“*‘70:/\
PDLY = #—7>,

(&L GND AHETH (FRHIFLB DR RY))

S 7 AN | BoME REE ROCE| B
AX—7/VISHDN 3Lt Vee A A
tON_DLY Vcc TOH— T BIE }LEN = VENR + 0.1V, RLOAD =A=7 500 us
TAAW Ly N TR0
N . B AF—T NI E L — A |
t —T )L A IRSE - X 270 s
ENONDLY AT AR Ven = VENR * 0.1V, Rioap = A —7 H
N
tEN OFF DLY AF—T )V FTIRIE Ven < \iENF 5 Vour=0.9 x Vin. 1.2 us
| OFF_ Rioap = 100
TRy N AT T DT DR/
tLow_sHDN Lotvif /VZ BITTS S RLoap = 100 24 ms
OVP AH
tove ENTRY DLY |OVP T RUIEHE Vovp = Vover + 25mV 75 FLT Low 0.75 us
tovp ExiT pDLY OVP # T E4E Vovp = Vover - 25mV 715 FLT High 0.6 us
BEFRE B IO RE
g o g | <l <l "o FET A
trASTTRIP_DLY 1 N 7 R R ;ASTTR”D ouT = fsce o 5.65 us
tscp_pLy RIS ORE R lout = lscp + 500mA 76 FET 4~ 280 ns
EIIHIR
- S S NPy lout < locp. Pout = 1.2 x PLIM,
tpoLy EAHIRATOT T %7 W CDLY = 12nF 6.5 ms
i > | <l Nl =1.2 x ILIM,
trLiIM-RES H 3l RS2 g ] COBIY =08F|;EﬁUT 215 us
2 %
tpLiM-DUR Eswakillissils| tooLy s
EFRAHIR
N VSN, N | <l N =1.2 x ILIM,
tioLy EIRHIRATO T 7% 7 C?BTLY ff;nFOUT 6.5 ms
L. . | <l N =1.2 x ILIM,
tiLm-Res ‘o e il R P 2 IR ] (())ISTLY =08F|1_,EﬁUT 280 us
e ke 2 %
tiLim-our EEnnllisSulei| topLy s
HEIFERMTRBIOY—< yobF o
PN 8 x
tRETRY FRATIRAE troLy s
HAZ> 7 Hl#E (dvdT)
tavar H 717 7R Cavar = A —7">, Vin = Voo = 24V 105 us
AN LSOOG (TPS16410, TPS16411, TPS16412, TPS16413) 35X U8 FLT i)
tiIN_ouT_short_Detec | FET 234> D EED AT & TI DR D .
—=Pnon ; FLT Low ~®D A& H ) DO F 135 ms
t Prop g ow AN oMo 5
=
tN_ouT_short Detec | PET A7 DEED AT MNPRDKL| &) 1| oy o0 Ay 2t H ORI ik 20 ms
t Gy el |
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6.7 ARBIEE

1.35 : : 50 : :
N — (Vec=45V) 45 — (Vec=45V) [
13
1 (Voo =12V) — (Vec=12V)
1.25 NS — (Vec=24V) 40 — (Vec=40V)
— (Vec =40V — (Vec =24V
Y \ (Vee ) 35 (Vee ) |
£ 115 S g
=2
g 14 2 °
£ S 20
1.05 ~
15
]
10
0.95
= 5
0.9 0
40 20 0 20 40 60 80 100 120 140
A (°C) 16 24 32 40 48 56 64 72
Ta(°C)
] 6-1. Ig.on &2 E DR 3
] a-on EBEEE DBEFR 6-2. lgsp Vs ;REE
5000 . 2.5
— (Vin=4.5V) ] — (Vn=45V)
2000 — (VIN=12V) — (Vn=12V)
1000 — (Un=24V) H 2 — (Vn=24V)
500 — (Vn=40V) H — (Vin=40V)
3 =
£ 5 3 I
() 2 ]
< 1
= 20 = —
10 —
5 0.5
2 — |
] I —— n
0
40 20 0 20 4$A (ch)o 80 100 120 140 60 30 0 30 60 90 120 150
6-3. ko LBEE DB s
] 6-3. p i :
LKG-vIN Eim 6-4. | kg.vin-sp &BEEDERFR
220 > 49.81
— (lour=0.5A) A/ 49.8
— (lour=1.7A
220 (lout ) /7 49.79
200 /1 49.78
_ / / 2 4977 ™~
a = : N
£ 180 T 49.76 ™
z S 49.75 N
& 160 5 N
£ 2 49.74
140 — 49.73 \\
/ 49.72 =
120 49.71 \\
N
100 49.7
40 20 0 20 40 60 80 100 120 140 40 200 20 40 60 80 100 120 140
Ta (°C) T 09
6-5. Ros.oy &IRE & DB B 6-6. Gqyqr EIREE DM
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6.7 KRB (i)

-2.0375 49.8 v
; — (loutr=1A) v
204  — (|§3T =18A) /
-2.0425 // 49.6 7
-2.045 / /|
= -2.0475 / g L
i 4 3 "/
T -2.05 / 2 492 e
§ / z . /
2 20525 / E /
-2.055 O 49 va
-2.0575 /
-2.06 ,/ 488 [
-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)
6-7.1 ERELOBR . .
dvaT <42 6-8. Giyon &iREE& DEAE
3 3
— (Riocp = 16.2 kQ) — lum (Rium = 332 kQ)
— (Rjocp = 7.32 kQ) — lum (Rium = 10 kQ)
2.5 2.4 — lum (RiLim = 5.49 kQ)
—~ 2 18
< < =
& =
o =
= 15 1.2
1 0.6
05 0
-60 -30 0 30 60 90 120 150 -60 -30 0 30 60 90 120 150
Ta (°C) Ta (°C)
6-9. locp vs ;BEE 6-10. TPS16412 LU TPS16413 DI ABHRHIR LR L DR
*
14 6.56
—— CDLY =12 nF )2
6.54
12 /
h— RPLIM =26.7 kQ 6.52
— RPLIM =95.3 kQ ! /
10 6.5
S g —
.é 8 g 6.48
o " 646 v
6
6.44 //
4 6.42 //
6.4
2_40 20 0 20 40 60 80 100 120 140 40 20 0 20T 40 60 o 80 100 120 140
Ta (°C) emperature (°C)
8
6-11. Vjy = 12V DIBAD TPS16410 5L T TPS16411 DIHAE 6-12. TDLY LiRE & DBIR
HHIPR &REE & DBAfR
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6.7 KRB (i)

40 200
100 |\ \ — — TA = -40°C
35 =~ —— Ta=25°C
R 26.7 kQ PN —pI¥e
—— Rpym = 26. - —— Ta=105°C
%0 — Rpum = 95.3 kQ E 20 VAL N —_— T§= 125°C
25 — RppLim = 255 kQ § 10 \ \\‘
g I S S
bé 20 % \\
o 2
15 ﬁ N~
g 1
10 " os
5 0.2 —
0 0.1
40 20 0 20 40 60 80 100 120 140 0 25 5 7S5 N0 azS e 175200 225
Ta (°C) ower Dissipation (W)
6-13. Vi = 24V DIBAD TPS16410 5L T TPS16411 DtiHE | B 6-14.Vin =12V DBEDY =)L > v v IOV BHEHRE
IR & REE & DBIR hEDBIR
200
- —— Ta=-40°C
100 b = — Ta=25°C
50 %\\\ \\ \\ —— Ta=85°C
2 o NS — o
g 10 lI \‘ \‘ o \\ A
'8 5 “ \\\ \\ = =
2 \NRVEEAN
%) 2 N
R AN
I “\
0.2 —_—
0.1 — E——
0.05
0 5 10 15 20 25 30 35 40 45
Power Dissipation (W)
6-15. Viy =24V DIREDY—7 )L o+ v MU VBRI EEREH L DOBR
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7 SH4HEREA
71 =

TPS1641x 1%, EkE B D E I HIR £/ L B FIRMERE T 2D # A7 eFuse f‘a‘o ZDOF LA, Ron 152mQ &
NFET ZWJjEL T4, TPS16410., TPS16411., TPS16414 . TPS16415 % % /1 il IR B #E . TPS16412 .
TPS16413 ., TPS16416. TPS16417 (3 & /it BRESRE A (i 2 TV E T, TPS16410 TPS16411. TPS16414 .
TPS16415 %, IEC60335 3511 UL60730 ik IZHEHLL 724K 38 1 [HI RS (LPC) D 15W D& ks 7228 ) il iR %
L TxET, F-. TPS16410, TPS16411, TPS16412, TPS16413 X AN ORI OERK A2 L, FLT Hjjj
WZHER R T DRI A TV ET, AJ1EM O OFEA& R HEEEICEY | IEC60335, UL60730 7L D[RO HIEIZ
WT A EH IO OERRT AR BT eFuse 0B HIFREIK A48T 5 48 13H0 F8 A, FLT %:74’2/&@)\
FELTH 50, 4h85 PFET ZBREN 572002 L £, TPS1641x T A AL, B 58 oK B LY
GND ~Dv &7 AV M T DR FEEEL i 2 TV ET,

F7-. TPS1641x 7 /3 A AT, BER K57 T % 7 W (IDLY %£7-1% PDLY) Ll iiif# (IOCP) k%
TEET, B—F 7L @ﬁﬁ i\ EENCKRERAVLELLET, 790 VI, B—2— 72 E B OREIRZK
BIRA AT ADITE S B ET,

TPS1641x T A A 21, WEER#E (OVP), BEVRE ., BIOAIZE H /20— — Ml (dvdt) 23z S5 TV
4, Vce & FLT @Tﬁ%eiﬁﬁk 60V T, 4 PFET 2 L Tk k 60V FCR#ETEXET,

728#ETOY IR

» NG OUT /o
Short

TPS1641x ol Detection <\‘VOUT

IN Short
- vt

Thermal Shutdown

|snk@
I0CP/IMON

TSD Pass FET Drive and

Control
Over-Current

Protectiop

A AAAA

nternal
Vi

PLIM/ILIM

\N OUT Short
ILIM/PL\M Timeou|

3

Power or Current
Limiting

Delay
Vi
f v Over-Voltage Pour
(OVER) Protection OR -V\NT
ovP * Viover)
Poweror | lour
Current Limiting
‘ PDLY/IDLY

VM V(ENR

EN/SHDN
EN; Output Slew Rate
Pulse Duration Control (dVour/dt) ¢

Detection Gove ‘

| o ¢
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7.3 HRBESKEA

7.31 £ X—=TNELL>+ v P2 A7 (EN/SHDN)

TPS1641x 7 AAIZIT, AR—T NBIOT ¥y b7 A FE#H ST ET, EN/SHDN %ty sHon ZHEE A2
E&ﬁFﬁ Low ([ZHERFT DL, TAARTIRIEE B OV NI B—RIZBITL, T AAONE T ay 734712720
Ve BIRNLDT NAADF: LB lgsp TCHALET,

EN/SHDN % tLow_SHDN FOBIRNHIME Low (ZHERFT 2L, T /3A AR FET OA %A 7120, FET 139 <IcA 1

ROET, AR—T IV BV Low 12725 &, teN_OFF diy DOFBFERFFITZT NS FET A 720 ET, 7T SA ARV Foh

VAN IN AV teN_ON_dly DOFFERFFTZT N FET 2l ICH ML £, VEnr BELO VN ALy vab

IZOWTIL, BZ2 32 6.5 #5RLTLTZE0, tLow SHDN- tEN_OFF_dIy\ tEN_ON_dIy DEAILTIZONWTUL, BZS 3

6.6 ZZHL TIEEW, WL FET 2 @EICA v BROAZIZ&E 5720, 7 /31 AD ENISHDN B2, tiow sHDN &V

OO PWM B2 M6 T 028N TEET, X 7-1 12, TPS1641x 7731 AP EN/SHDN A JJ&/R~LET,
2 AR=T VAT TOT RAAORE 2R L ET,

g
OFF EN/SHDN

EN/SHDN

TPS1641x

Vene W

7-1. TPS1641x T/XA XA TMD EN/SHDN

V|N =12V

K72 A R2—TNICLBI—2F2

7.3.2 BE[L 7% (OVP)

TPS1641x [ Fi FE = fRA#EMAEZ RIS L TV, AJMERENLARMERELET, 7/310AD IN BV inbiEiiT
INAZ TR LT, mE r{%uxpﬁﬁﬁ%*ﬁﬁkfé&i? TINAATINGS FET 24712, OVP BV O EEN VOVPR%
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LEIBE FLT B2 74—kl %9, OVP BV DEIEN Vovypr & FlEIDE, S FET 285412720 FLT BV F 74
“‘]“éﬂij—o ]&%E1%§%7\jj@ VOVPF BIO VOVPR @C“)b‘fﬁi\ g2 6.5 @2‘%%\ tOVP_entry_dIy BIO
tovp_exit diy DEAITITDONWTUL, 22z 6.6 #5HRLTIIESN, 7-3 12, TPS1641x 7 /SAATD OVP AJ)
ZRLET, K 7-4 12, mEEINEEZRLET,

VIN

R1

Vover ¥

TPS1641x

Eq 7-3. TPS1641x THD OVP AH

7-4.12V ~ 40V @ IN BEE(CX T 2 BEEFRELS

7-5 ITRENTWEEINT, T AL ZAD Vg BLO FLT B D ERIER K 60V THY, FLT B a4 L THMID
PFET h7 A& &BREIL, A7) 60V i E LML DR EEIRILTEET,
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* Optional TVS Diode
CPH6354 or
similar v

IN —i4—— our Vour
1Al 1YI
Cin J_ _‘ Cour _L—V
+ ) T
_ TPS1641x
§ —» EN/SHDN
R, <—FLT IOCP
R ovP IDLY/PDLY
R
ILIM/PLIM ocP
GND

% Run|

A4

~

B 7-5. 4488 PFET TOBERE (X 60V) {RE

WEITE A E LT DI121E, OVP % GND (28R LET, OVP B N4 —T7 L O FEDOHA . T /3 A TNE FET
A7 LET,

B 7-6. 12V ~ 60V O IN BEIC¥ T 2488 PFET T | B 7-7. 60V AAICH(F 5588 PFET TOHRY b 75
DBEEISE gA >

7.3.3 HARN— b — F B L NFEA el (dVdt)

RN TT ARV MNERORERPNEBEOFTERIC, RERENEIRPFEETDAREMEDNHVE T, L AEREE T
BHELAWE, ZANERICID A a2 23 B EL, VAT LEFRMET T2 8EERHVET, TOR R AT L0
OEEFTCT LW BEEBNRAELET, ¥ —r AV REOZRANENIL, ARMARELD ERD AL —L—NIIERBILE
T, N1 ZHERAL T FREDOH ¥/ XA (Cout) IEDWTEANEN (IInrush) Z IR T 2D B 72 H ) A v
—L—h (SR) Z#tHE TZET,

IINRUSH
SR = —"—
Cout (1)

dVdt BN EBAZBINTAZET, b ERD AL —L — b EfIfIL . X —r A U NERA R cEET, L2 %
LT, FFEDAN—L — e ER T 5720124572 Cyyqt BREZFHRLET,

Iqvdt X Gdvdt
Cavart = — s (2)
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dVdt B> a4 —7 0 DFFICL, b EHARH I AL — L — R TEET, dVdt B2 GND IZEE ST 5 %5
BT LRI N BT =Ty LER A, [ 7-8 12, TPS1641X T3 A ZD H fj AL —L — R lifiZ R L E 7, 4 7-9
(2. TAAZAD N 2 — L — MG & 2 R U ET,

0 |dvdt
Output Slew
Rate (SR) =

TPS1641x [Gavat * lavatl/Cavat

B 7-8. TPS1641x TOHARI— L — Ml

B 7-9. Viy = 12V, Cgygt = 150nF. Coyt = 470uF DIFEDH AR — L — M

7.3.4 TPS16412, TPS16413, TPS16416, TPS16417 TDF 2 71 7 &R (ILIM)

TPS16412,. TPS16413. TPS16416. TPS16417 T AR, BIRET 7T 47 \HIBETAHZLIzEn . B OB ERE

FIXEAGTIREITSE LT T, HOICT A AL, IDLY BV O R RIC > TSN -7 T0F 07 H#F'%%Vné:h

T, ZOTTUFRTRERF TAAARIERK locp IEOEIREMARTEET, ZOT T VRN T L%, 7

INAALERE ILIM EIZHIFRLET, ILIM (Z, ILIM A28 22 TRRIETEET, X3 &2 HL T Rum
EEHELET,

0.984A

X Q
R < 10K 3)

Im =

BN locp A DL, T AARLENHIRIZEATLE T, EIRHIRF . 7 SAZXH STEWED ILIM (loyt <
ILIM) % F[al5E IDLY #A~%UEvhL, loyr > ILIM (272572 KR T IDLY A ~Z2FEshLET, ¥ 7-10 12, loyT <
locp BED locp < louT < kast-trip D& OEFRGIREEZ RLET,
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B 7-10. loyr < locp DIZEDEFHIR B 7-11. locp < lout < last-trip

EITHIFR T RA AT (VIN - VOUT) X louT DESEHELEL, 5:/\/(7<75‘%‘§¥’1\1‘L/i‘§—0 T ISAADEE TRIRE 3 ——~
V" ARE (Trgp) (ST DE, T A AINES FET 24 712U E T, T A AR —<IL Yy MoK
fTL2WSA . tium-our PRI SRGEB L=t . W FET 254 712720 £, N FET 234 71272 ~7-% ., TPS16412
BLO'TPS16416 X B #HERITEI TV ET A, TPS16413 BLO TPS16417 (X7 F A 7 RREL /2D F97, ILIM B
73 GND [ZHEE S TWD A —T v D FFIZR > TWDGE | T /3 AIINES FET 24 712U EJ ., IDLY B 234
— L DFFITESTVBED, GND IZEE S TWVBEES . TAA AN —< )L vy M AZBATLR W RY , T34
AL tILIM—DUR =155ms %T%fi’%biﬁ‘o 71 Iz, %%ﬁHjjj%E(}ﬁ&:ﬁ&‘}é%/\/])xa)gjﬁz%i&&)iﬁ‘o

& 7-1. TPS16412, TPS16413, TPS16416, TPS16417 TOEARBIRB LV BRFHRE

HAEH (lour) T AADISE
lout < Ium TSAAZ, ek ILim OEFEmERLET,
T RAAX, IDLY OHIFNZHTZ0EK locp DEIREMAGL, T D%, HK tiumour PHIRIZHTZVE
lum = lout < loce < -
g ILIM ZHIRL 9,
locp < lout < lfasttrip TRARIE, K impur PRS-V EREE ILIM IZHITRL £,
Ifast-trip < lout < Iscp T RA AN, tfas\—trip DIEFEDZIZNER FET 24 71LET,
Iscp < lout T AR, tscp_dly PIRIEDHRICNHED FET &4 712 ET,

7.3.5 TPS16410, TPS16411, TPS16414, TPS16415 TD7 2 51 7EH#IMR (PLIM)

TPS16410, TPS16411, TPS16414, TPS16415 F A AL, BIiAT V7747 IHIRT 5221 ky . A omER E
I A FREEITSE L ET, BWICT A AIZIE. PDLY B OR BT L TRER S 7 T % o VR MR S
FT, ZOTTUX T IERT TARARIIRK locp EOEIRA WA TEET, ZOT T VIR T L%, 7
INAAILE )% PLIM EICHIFRLET, PLIM Otk 752 LT, EGIRAZRELET, EAHIERFIZ, 7
INAATHFIE S PLIM (Poyt < PLIM) 2 FlE]5E PDLY #A4~%YUt kL, Poyt > PLIM (272572 K 25 C PDLY #
A~ZHEEHLET, X4 2FEHLT, EOHIROBIIOMEEFHFELET, T AAOEREHENIL 1.8A T3, Tl
1%, PLIM < Vi x 1.8A BETPLIM < 0.9 x Vour * locp \CRETHZEaHELRL £

13.82W
PLIM = 55350 X RPLIM (4)

7-12 12, IOUT < IOCP BIW IOCP < IOUT < Ifast-trip 0)%{3\@ TPS16410 & TPS16411 '?/\4’2“60)%73%”5&%%1/
E3x 8
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@ 7-12. %ﬁﬂiﬂﬁﬂ (|ou'|' < |ocp) @ 7-13. %jﬁﬁwﬂ (|OCP s IOUT < Ifas.t-trip)

BAHIRH 73 A R (Vin = Vour) % lout PF BHEHEE L, T HAANFALET, 7 A RO A BIRE N —~
v Ty N ARE (Trgp) IZEETHE, T 3AAINER FET 24 71ZLET, T A AR —<)L Uy MDA
FTL72O S toumpur P BIRIARE L= . INED FET WA 712720 £9, Wl FET 23471278 5721% . TPS16410
BIO TPS16414 5 AR X B EERITEZITWVET A, TPS16411 BL O TPS16415 T /34 A X T F 4 7 IRHEL 7
DEF, PLIM 25 GND (2SI WD, =T DFEFITR->TWBIEE . TN AIXNES FET 24 712U F7,
PDLY B> WA —7 v DEFIT/R 5> TSN, GND IZEESIVTCWDSE | T A AR — <)L Uy M UATBITL
TRNRY . T SA A tpm-pur = 155ms ML F3, £ 7-2 12, HFHEOHNIE I EERICBITDT A AOEEEE
LOFET,

& 7-2. TPS16410, TPS16411, TPS16414, TPS16415 T/\f A THDEBHHIRB LVEETFHLE

HAES (Pour) TiXHAES (lout) FIRAADREE
Pout < PLIM F AL, PLIM \TRT—7 72 G L ET,
PLIM < Pourt F AL, PDLY OHIRNCTHI-0HK IOCP OEREZMAE L. BK tumpur PHIEICHT-0E %
BEW oyt < locp PLIM (ZHIFRLE,
locp < louT < Hastrip FRARZL, B tpumpur PEIRIICH-VEFE PLIM ISHIFRLET,
Ifast-trip < lout < Iscp T A AL tasttrip DEIEDHITINER FET 24 7IZLET,
Iscp < louT TSR, tsop gy DIBLEDHEIZPNES FET 24 7ICLET,

7.3.5.1 TPS16410 H LU TPS16411 D AEREFEHIFR

'ﬂ:ﬂjjﬁ?'JBET/\/fX X, WESEIRHIR SV ES, U —T v 7R, B ETIRER E R (locp) ZH R T2
G INHOT NARTERE 0.81 x loep (ZHIFRLET,

7=, TPS16410. TPS16411, TPS16414, TPS16415 5 /31 Ai%, PLIM 7% (Vout X locp) £V KEERE S, oyt
D locp A T2 A2, HTEREHIRLET,

7.3.6 ABEMTICXH T BBEFRE (locp) BLUNTS >+ >8R] (IDLY E/(3 PDLY)

TPS1641x 7 /XA AT, locp BT AN T 2L T, b EIRRER E R MR LET, X5 2L T, #E
TOBWPUEAFHLET,

2.25A
Riocp

IOCP X 7.32kQ (5)

IOCP B> 34— L DFEFIT/2>TADH, GND ([ZHEE SN CWDIEE ., T /3 AIINER FET 24 71U ET,

Fo. TAALATIE, BARAR PR EBIRA SN T D7 T3 RGBSR LTV ET, IDLY F7-1% PDLY
ooy T oL CL DT T o TR AR L E T, K6 FEHL T TR SRR AR B LT,
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IDLY/PDLY Bo 34— D FEFEN, GND IZEH SV TWDIEE . T NA AL T TR JREE 2B kLT, B E
TZIX BRI R ICEEBITLET,

Blanking Time (IDLY or PDLY) = 6125“;5 x CDLY (6)

7.3.7 BE P U v THL UG RE

IV EAS R AEFRIL, T A AZ PN A BB AN IE T U ICHI I U £, RS 3 S, B Iscp L-UL
IZEET DL, -’r“‘/v'z T tscp gy PEIERICHES FET 24 712U %7,

AT D& D3R W FET Z23ND B A Z0EIZHEIMUET 2, 260 \ERREICL->T, WES FET 235
W el 72 BRI otoTV\PB FET 238> TH— A7 T HR[REMERHVET, TNHD AJTEIERFOFEN 7 %[ 1357
D T AAATEEN T A S —=FaNEL TWET, ZOoar S r—2E HATERD taserp PHIMIZHD
ltast-trip A D&, WS FET 24 71CLES, M 7-14 12, T A ADRAKISE 2R LET,

7-14. V) = 12V [CHF B EEE

7.3.810CP E>D7F O B E#E# (IMON)

FTNAAL, FET 2N AEFICHHILI-T Fa &%z IOCP/IMON B UMb H 113228 T, VAT AR H AN E
(nu%m**f“ Bt C&AIOIZLET, IOCP/IMON B2 BT, ZOEREZEBTEICEHL . ZOBFELEHLCH S
EMEEHRLET, X7 2#HEHL T, IOCP/IMON B> OEENSDOH, T (}lb%‘fnfﬁbiﬁ”

Viocp — (0SiMoN X Riocp) )

I
out = GIMON X Riocp

7.3.9 AN EH A DEIDIE#HEERL (TPS16410, TPS16411, TPS16412, TPS16413)

TPS16410, TPS16411, TPS16412, TPS16413 7 /XA A, IN £ & OUT_EQV@FHﬁ@@%*ﬁHj%ﬁE%{J%iTV‘i
. FALAD IN B s OUT EVORIT Rypo £0/INSUERHZ I T %L . FLT E2% Low 27— R £9, Renon
IZOWTIE, 2232 6.6 B3R TTZEN, tiN_ouT Short_Detect WZOWTIE, BZ2326.5 BB TSN,

EBRFIZ, 7 /A A3 FLT % Low (THERFL, PNIE FET &4 7ICHERFL S5, 7 /31213, NS FET 24129 500
(A EHA DRIDHIEERIL £, T A ZRAN RN O ORIE LRI LRV G & FLT 137 7% —haih,
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EL FET 228012720 £3, B, T A RIZA S EH ST OB O Z2 ERIFNITHREL. ty | OUT_Short_Detect DIEIE
H%ICFLT Ev &7 —hLET, TACABRANEH N OO ERIL T2 47Ty TFSnET, TvF&)Evh
512X, EN/SHDN %+7 /L4257, Vee & /}?a}ﬂnﬁbﬁ” ZvF &V y b 5HI21%, EN/SHDN EV% tlow sHoN
LD RWHIH Low DFEL Liﬁ‘ X 7-15 12, AN EHTI DM OFAE KT HT NAARDINEZRLET, T /3 AD
HITTRAMP AT 7T D55 7<4’/9"/7 BT JERBE fsw (FAAL:kHz) &V 7V ARTET IRipple (FRAL: MAP-p)
W2 DSHELE T RAZ NYT U MIOWTIL, £ 7-3 2L TLIEEN,

RTI3.ERFNLZANUT VB

AT S ERRRK (IRippielfsw) 2 2 \ (IRipplelfsw) < 2
0~5Hz TPS16410, TPS16411, TPS16412, TPS16413, TPS16414, TPS16415, TPS16416, £/-i% TPS16417
TPS16410, TPS16411, TPS16412, TPS16413,
> 5Hz TPS16414, TPS16415, TPS16416, TPS16417 TPS16414, TPS16415, TPS16416, F7/-i%
TPS16417

B 7-15. Viy =12V [CHB(F B AN LB DD DERIR L

7.3.10 =N >+ v fID > HLEBRE

B BR E7 XA R IE, 7 SAZONHES FET (Z3HE ) [(Vin— Vour) X lout] 2838ELE3, ZOTHEEIIC
KO TARAADIRE (Ty) 2 EALET, TN AR E D Ttsp EALHE vy MU LET, L Uy b T
D%, TPS16411, TPS16413, TPS16415, TPS16417 137y F SN/ FF L0 ET, FvF &2 Uy M HI21E, EN/
SHDN % b2 V3%, Vee EiRE ANELET, FvF %2Vt 5I21%, EN/SHDN % tLow SHDN ORI
Low DFEEIZLET,

Y=< Xy MU O%, TPS16410, TPS16412, TPS16414, TPS16416 7/ A A, M2 [Trsp — Trsp-hystl
Z FEDDOZFD, troyry DIEBIERIZT AR TFHEEE L FT,

7.3.11 Z # ) P& B L IZF (FLT)

FLT i3, @EE, AL OO, @A, BIRHIR, BHIRA MR T 4 —7 > SLAU T, % 7-4
1z, %@4’«%10) FLT B DR REZ R U E T, B 40467 ANKE (FLT 75 EN/SHDN) 127 /34 2 TRl 221
BaPi k35720, FLT B2 ~DOI 77 3mA X0b /NS5 0385T (Repr ) 2L CFLT 227 L7
LET, ¥ 7-16 12, ZAT vy 7 HHLTO FLT EL O R EEZRLET,
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IN | TPS1641x
Reir
it < 3mA FLT
E L
EN|
B 7-16. TPS1641x @ FLT A
K74 BEBAXRV D FLT EVRR
TPS16410, TPS16412, TPS16410, TPS16412,
.t — . TPS16414, TPS16416 123313 | TPS16414, TPS16416 IZ3517
Ah RIE Ll % IDLY/PDLY = F—7> %7 | 5 IDLY/PDLY EL Doy 5y
X GND TOHERATEIE Y COFRITELE
EEITEE#E Vove > Vovpr)!) Low LAl Ll
AHIBO R ORI (TPS16410, N et -
TPS16411, TPS16412. TPS16413) Low FRATRL, 7y 7547 FafT7el, 7y 747
P—< )L R E T (TJ > TTSD) Low 620ms 8 x troLy/IDLY
BREIENBIRIALT T Low 620ms 8 * teouvipLy

(1) BEEHEDTD ., Vovp 23 Vovpr & FlalBE, TSAALFET 2412 ET

7.4 TINA ZADHEEEE— R

EN/SHDN B> % Low (29 5ZL T IKHEE O vy MUy £—RIIBITTEET, BRIHEEBE IO vy T
E—RTIE, T A RAONER T By I B vy M SHL, Ve EIRNMG lasp TV ET, FEFRIC OV, T77—
BN AT (EN/SHDN) | 27 a5 ML TLIZEW,
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87TV —a RE

LLTFOT7 IV r—3arOtriaAlbaEmiE, Tl ORI E EN o0 TiER ., THERF O IEfEMES
FEEMBRIEWTZLER A, 2 O BI85 0O S MEIC W T, BEROETLTHEL T\ =
7TV ET, Fio, BEKITA H ORGHFEEEZRFEL T ANT 5L T, VAT LAOMKREE R T 203
NHOET,

8.1 R EDIE

TPS1641x T A AL, FEESG . HVAC 77/ F oz —H¥ | EFEEISOIKIEEE HEE (IEC60335 3L 08 UL60730
%%*% CHEHL) D IHIIRETI iﬁmﬁ%ﬂﬁﬁ%ﬂ}tifﬁiﬁ” F7-. TPS1641x 7 XA A%, IEC60335 F7-1% UL60730
FREERF D A FIH VAT AND T DN FET O A1 & 71 DM O MR HHEED i 2 T O ET, TPS16410 L
N TPS16411 13 &K E OB J1HIBRIERE 2 2. TRY., TPS16412 BL O TPS16413 135K E OB HIFRHEHE 2 2.
TWET, T—F—FI T/ F 2o —XORENLEZIEBEE R LT, TPS1641x T A AITITIBE % 7\]/7
LR (I0CP) BLUNT T3 7 Wi (IDLY/PDLY) A FTHE T3, (M OEEAKE (< 1mF) BB D725
TPS1641x (21 dVAT BésEDEHE S TERY, AL —L — Rl T —7 v 7 REDZE N m%ﬁ%ﬂfﬁﬁbiﬁ“o_
DY DBEEZHHEL T, IOCP F£721% IMON Eo b0 1B iR A B R L £9,

82RREJMAET TV -3y  (BEBEAEEE (LPC) D 15W EAFHIR

TPS16410 L0 TPS16411 A L T, IEC60335 LT UL60730 Hitk DRI Er & /I [HEE T 15W & #IRZ1T
FTENTEET, PLIM B> ~DikbtaE AL T, HIIENHIBEZREERLET, X 8-1 12, 15W E/THIRZITH728H D
*%@E@T7°U/7—ya‘/lﬁlﬂk%ﬁbiﬁ“

b ouT Vour - :/__1|
IN Y[ 1 LI

TPS16410
EN/SHDN TPS16411

ECT I0CP/IMON

OvP PDLY

dvdT PLIM/ILIM

e

CdVdI

: :150nF

8-1. (EIHEBHERD 15W BHFHIR

8.2.1 51 EfF
&R 8-1. RN A =%
IGA—B fE
Vin 18V ~ 32V
Pout <15W
B A
H 1% /322X (Cour) 470uF
IINRUSH < 350mA
DT T XTI (PDLY) 6.5ms
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8.2.2 HM/GR5TFIE

8.2.2.1 BEERERDKE

AT B EELRFEDOFE AL, IN B L OVP B OfIZikET (R1, R2) 8kt orZtTEceEd, 8 BLU X
9 ZMEHLT WPEZHELET, OVP OH EAVFRESE 32V ITHRETH7-DIZ. R1 = 1MQ BL O R2 =
47kQ LLTUWVET,

\ x (R1+R2
OVP Rising Setpoint = % o

\ X (R1 + R2
OVP Falling Setpoint = % (9)

8.2.2.2 H/BEFRTES (IOCP) DERE

R A AR Tf?“é 1%, IOCP T HEdT (RA) 2363 CF, X 5 2 LT, Z0iEHT (R4) DIEAMEL
£, locp = 1A DA, R4 13 16.2kQ ISR ESHET,

8.2.2.3 HAEAFIRORE

H 1B IR AR E A1, PLIM AT (R3) B ETY, 4 ZHHL T, BOSIBRMAFELET, B
BIIHIFR < 15W ZHERFT-57-912, R3 1% 95 3kQ LLTWET,

8.2.2.4 HHEFRDER

ZOE L DEEEHAHAIDIET, IOCP 721X IMON O I EREEMRELEST, X7 28HL T HAEREHELE
‘g—o

8.225 RAEBRDHRELEARN—V— FORE

HAOOREERA T Y2 RET L5, dVdt B Oar 7o 2L T AL —L—hEflfELES, 10 2 H
WT, BAEMOEZHEE L £, ZAEFiA 350mA Kl A D7D, Cqygr 15 150nF [ZIRSHTVET,

I _ ldvdt X Gdvdt X CouT (10)
INRUSH Cqvdt
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823 77— 3 2 HIkR

8-2. &K 40V DBEERE X 8-3.7ky b 7554 DRAEFHIE

8-4. i HiEIRIREREE 8-5. TPS16410 TD 15W EAHHIBR (lout < locp)

Xl 8-6. TPS16410 TD 15W BHHIBR (locp < lout < 8-7.Viy = 24V [CHBIF B AN L HADOBOERRE

Ifast-trip)
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8-8. N\ =7 v Thoiak

8.3 X AT AH

8.3.1DC/DC FH(27 514 /Y v L T /N—ZDHEIICEH (T BEIEEDE EEIR

DC/DC 2/ \—HEIT7 T\ A N—REf 5 AT A C, I CIEMEZ B ) X BIRHIR (£5%) 21T
VEDITT NAAZMRHLET, 2T LT 272DICT A AL T 40 BV R3BY | BELE, B EIXiEE S,
ISR, —<b e MUY ARUVRNOGEIIT = N ET, T4V ML T DC/DC 2 N—XE I T
AN A IN—=REF T, ARTOT-0I1Z TPS1641 D ANNTE N ZMAELET, T3/ AL, BIROEMEER IS
AT LT= Vee BV Z i 2 TEY ., Vee MG SN T A MITEMEIREZ MR 52 & TxF 7, X 8-9 (2, DC/DC &
1IT7 747 av =2 OT IV r—ar 2Rl ET,

DC -DC
EN| Converter

Flyback Converter

2Vy

TPS1641x

ouTt

I0CP
IDLY/PDLY

ILIM/PLIM

i

Rocp

A4

B 8-9.DC/IDC £7=13T754/8v & AUN—FDHAICHEITEEEEDEHIERFIR

26 BRHIHT 37— PN 2 (ZE RSB G PE) kG
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8A4RMEDRR M 5074 R

* Ve BEWINEL DT o7V 7021% Cy 2 10nF 2L 9,

« OVP, PLIM/ILIM, IOCP/IMON B> %A — L F/-157a—T 40 7 DFFIZLRNTTEEZN,
o T3 AD PowerPAD % PCB _® GND (25t L £,

* EN/SHDN B3 5V Z#R A D E LI LW T &N,

5 BIRICEEYT BitREIE

* TPS16410 BLO'TPS16411 (2%, 4.5V S V) <40V L ET,

* TPS16412 BLO'TPS16413 121X, 2.7V S V|y S 40V 2 FHLET,

. VIN < VCC < 6OV %ffiﬁﬁ Lij—o

« EE<60V TFLT 27N Ty 7 LET, PAT7 v 7 EE LT, FLT ECHIVIAT B E < 3mA ICHERL £
ER

8.5.1 AERE

TRAARER 70 —IZEVIATe XA 7T, BB L ONEART ERICLAHIBEN R E LGS AJIAFIH A
FOTANNCEDELEA AT ERK S, mﬁ%y&“&ﬁ‘/xaz;ofﬂjﬁz:i%(Dﬂ?EX/wmxi%ﬁkéﬂiT BT A
A7 (EEBLR) OV —JRIEIX, T /A AD AN ETATHINFEETDEIN A Z I3 ADEIEFLET, ZDM
TSN D R EZH#H L2 WEAIT, EFROBERRIZE- T, T8 AR KIERZ B2 5 /RN BV £,
8-10 |2, IMVELRFERI KA R L E T, IWEBLGUIIHL T 5 — e FiEIL, LT OLB0TT,

o TARAAD A INZIBNT, V=N EEZE A F 720 Ak i/ MRIZIZ 7,

+ PCB IZi%. K&\ GND 7L —r &L £,

o BADANRAVEWINT B2, OUT BN G av e — X A4 —R (D2) i L9, OUT B O itk
VT DB DUBTEAR A5 Dkt e KEM T -1V TT,

o FTHRAADTULD OUT EZ 1pF LLEDIK ESR =7 28k L £ 9,

o EEOETIVZ 2T (Cn = 0.1uF) 2 AL T, = F—2 WL, @R R AR ES T, L1 25
WC, ANBREDBBIZEOMERHTELET,

o (1)
o —HWOTTVr—arTlE, BIEBITET A AOMRHR K ERLL FIZIZ 572012, B IMOEEELE Y7L

(TVS) NLETT, TVS ;t BEp e f N — X T HRILL 7/\4x®)\ﬁf#% (e B TR R 3 A
THIEEM LT HDITENLET, )7 TVS 2L C iBEBTEE T /A ADHMERHR KERK LIRS 77 L

iﬁ—o
VCC
r —  ouT Vour

VIN — spIKE = VIN + ILoaD X

T N 117 I
Cin
D1*
TPS1641x
— EN/SHDN
<7 I0CP/IMON
OVP PDLY/IDLY
Rocp
—{dvdT PLIM/ILIM
GND G
Reiim o

TVS D1* Liavhd— D2 1, AN I O@IERET O T ay X4 —RTT,
8-10. TPS1641x TODBERE
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86 L4171 b

861 LA 7D rDIFALRFZ1>

KETRDTRALD/ T — NN ATRER RV L > EAMER DD 7e<Eb 2 FOEREEDL RKIIT/8->TW
HZEEMERBLTIZEN,

GND (PowerPAD) > % IC D¥iii {123V T, AIREZR IRV ELELHE C PCB D7 7R FL—AZ#Hfi L T2
VN, PCB Oz, Bt EOSRAT L — F21I T AT R THAMLERHYET, Tl X, eFuse ([ZIX@EBIDT TR
T—2 TATURERETHIEEHRELE T, 2O — 3B WEREIRS T, eFuse DEE/LRTFu/{E550
T ARTUKH L T AR/ ARDT FU R EIELL TCOBRFNERILET, TARDT TR F— 3 AZ —Hfia il
AL TY AT LDEIRT TR FL— A8 LTS,

T TVT 2T (CN) 1 T3 AD IN BLONGND B Db it IZELE 3 DD 03 i@ /e lid & T9, /N
AR 2T U OFEE, IC @ IN B GND BV SRS 20— 7 A i/ NRICHI R 2 J0ITHER L TS
[/ \

/k@"j"]— M SL 2R e O <IZEilEL F97,

— Rim F721E Rpum

- Riocp

- Covry

- Cgvar

— OVP O#tft

OB — T DOuiE | I BO/RF =R TT /XA AD GND B NZER LT, BERHIR, \ERT 757 F'ﬁ
B, Y7 A —h XA TN RN E T A EN R T 5720, TNHDEREMNST /A A~OEFRR X, 7TEE
RO T OMELRHVET,

ILM &> DA T ZAEGRNELT A ADE B RE B E2 EEHIE T 5720, 2hHo /—Ro PCB BT/ AAXD
2 (AT U )V EEDNLRES T HNENDHYET,

TVS, AR arT ok, 5"‘42“%%“72&8@1%3%?‘/*‘42 X, ENOMRERI R ET DT SAROY BT _Eﬂ
BELTLIEEWN, A TR REARBT DT, J{L%@T%HET/M’X (ECSIAVAY SN e it 1 D= S I bl s 8
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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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® 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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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
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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)
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
www.ti.com



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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