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IN6DF 34 2id, IRER L ESD (BFEmiE) fibhsne 4
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TPS2390/1 BOfI

Input voltage range, all pins except RTN, EN, FAULT® -0.3V ~ 15 Y
Input voltage range, RTN®@ -0.3V ~ 100 v
Input voltage range, EN®@®) —-0.3V ~ 100 v
Output voltage range, FAULT(®4) -0.3V ~ 100 v
Continuous output current, FAULT 10 mA
Continuous total power dissipation see Dissipation Rating Table

Operating junction temperature range, T, -55C ~ 125C c
Storage temperature range, Tgq -65C ~ 150C c
Lead temperature soldering 1,6 mm (1/16 inch) from case for 10 seconds 260°C c

N RATRULEDZ FL G, BGHIL LA —JRBRIIEZZZENHNET, ThIEX L ADTEBDAHIZDVWTRLTH Y.
ZDTF—8— MO HEEERE] ISRENEEZHMA ZRETORUADMEERFIEENTUVEL A, BHRATEROIREICE
BEECE. ABROEEEICEEE5 232 ErHYET,

2 BICHEEDEWVERY . IXTOEEMEIF-VINEREEICLTWET,
3 I 100kQDR/NANBEFIER 2 FEA L 2HE. B > E—4 > X T-03V~15VTT,
4 1 10kQOBNEFIEM EERA L 56 1> E—4 > X T-03V~80VTT,
BB E (ESD) fRi#
MIN B I
Human Body Model (HBM) 1.5 kV
Charged Device Model (CDM) 1.5 kV
HERENMESRMT
MIN NOM MAX B4
Nominal input supply, =VIN to RTN -80 -36 \
Operating junction temperature range -40 85 [

TRICEEDE VIR . INTOEEREE-VINEREEICL TWET,

ERHBEEN
Ny =32 Ta < 25C DERATING FACTOR Tp =85C
POWER RATING ABOVE Tp =25C POWER RATING
MSOP-8 420 mW 4.3 mW/C 160 mW
#HigF 7> ar
OPERATING FAULT PACKAGED DEVICES
TA OPERATION MSOP (DGK)
i . Latch off TPS2390DGK
40C ~85C Periodically retry TPS2391DGK
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V| <_V|N) =_48V(RTN%%2E) ~ V|(EN> = 28V\ V|<|SENS> = 0\ T&To)ﬂjjjb\oﬁgﬁ\ TA =_4O°C~850C

(HFIIEED B VR ) (1)@

ADER
NFA—4 TR &R MIN  TYP MAX | B ff
lcct Supply current, RTN Vigrn) =48V 700 1000 UA
lcc2 Supply current, RTN Vigmn) =80 V 1000 1500 | pA
Viuvio L UVLO threshold, input voltage rising To GATE pull-up, referenced to RTN -36 -30 —25 \
Vihys UVLO hysteresis 1.8 2.3 3.0 \
1 % —7 VA (EN)
INTA—=4 TAMESG MIN  TYP MAX | & f{I
Viy Threshold voltage, input voltage rising To GATE pull-up 1.3 1.4 1.5 \
Vhvs_EN EN hysteresis 30 60 90 mV
I High-level input current Vigny =5V -2 1 2 uA
FRAZERIEIESR (LCA)
NFA—4 T X &R MIN  TYP MAX | B ff
Vou High-level output, GATE Vigsens) =0V 11 14 17 \
lsink Output sink current Viasens) = 80 mV, Vo gate) = 5V, Fault mode 50 100 mA
I Input current, ISENS 0V <Vseng) < 0.2V -1 1 A
VRer k Reference clamp voltage Vo(ramp) = OpeN 33 40 46 mV
Vio Input offset voltage Vouramp) =2 V -7 6 mV
o7 xb—4
NFA—4 7R MRt MIN  TYP MAX | B ff
Isrc1 IRAMP source current, slow turn-on rate Vo(rawp) = 0.25 V -850 -600 —400 nA
Isrc2 IRAMP source current, normal rate Vouramp) =1V, 3V =11 -10 -9 uA
VoL Low-level output voltage Vieny =0V 2 mV
Ay Voltage gain, relative to ISENS Vouravpy =1V, 3V 95 100 105 | mV/\V
BaEfFar/NL—4
NIA—4 7 MRt MIN  TYP MAX | B ff
V1h oL Current overload threshold, ISENS 80 100 120 mV
toLy Glitch filter delay time Viasens) = 200 mV 2 4 7 us
BEEY1~Y
NFA—4 T A &R MIN  TYP MAX | B ff
VoL Low-level output voltage Vieny =0V 5 mV
lcha Charging current, current limit mode Visens) = 80 mV, VoL rrive) =2 V -55 -50 —45 A
Ve Fault threshold voltage 3.75 400 425 \
Ibsa Discharge current, retry mode TPS2391 | Viisens) = 80 mV, Vorirriviey =2 V 0.38 0.75 A
D Output duty cycle TPS2391 1 1.5 %
IpsT Discharge current, timer reset mode Vorrtmivey = 2 V, Vigsens) =0 V 1 mA

A1 TEFICEEDE VR . TRTOEEMER-VINGEFERECLTVWET,
2:ERIE. FESNAEESICHRNVASHRAPIE, EXPS5RNAHZARANIATT,

J{‘ TeEXAS
INSTRUMENTS




B
Vivin) = —48V (RTN % £ ) |
(A5 TFEED L VRRY) (D@

VI(EN) =2.8V, V|(|SENS) =0. —d_’\\—(@u%j]ﬁ’%gﬁ\ TA=—40°C~85°C

FAULTH /)
NTA—5 TR MG MIN  TYP MAX | B f&
lon High-level output (leakage) current Vien) =0V, VoFaurm =65V 10 uA
. , Vigsens) = 80 mV, VO trivE) = 5V, 35 60
Rps(on) Driver ON resistance lo@AuLT) = 1 MA Q
A ARICEEDE VR . IRNTOEEEE-VINGFEREEICLTWETS,

2! BRI, BES WAL ICRNWAGHRPE, EXPSRNAHIARANIAETT,

i F 1% RE
TERMINAL ;

% B z = /0 | &M
EN 2 I BRADEREA L EATICTEIR—TILAD
FAULT 1 o] TUT4 7 -O—CEREBEREERTA—T - FL1 2 HA
FLTTIME 3 I/0 BEL4CLT7Y MIBOI—-¥-707 53 FTHEF
GATE 7 o] SLENF + 2 JLVFETD 4 — NERED
IRAMP 4 /O | RBABHRAIN—L— R EZETEZTIOATIITAD
ISENS 6 I Ert A
RTN 8 I TPS2390% &£ U'TPS2391 DIEEREAH
-VIN 5 | TPS239085 L UTPS2391DEZEBEA NS LUV T7 L X-E L
E > Ok

EN : B OEEEL Y 7234 72§34 F—TLANT
¥, ENEVIE, mEO-VINERN L LCnEd, ZOA
J1H “High" 127 % (AF1AVD AL » ¥ 2k — L R & A 5)
L. GATER 1234 3 — TNk . BN OERMN FH-%H
BLET., ZOANH Low 12k % & $IEEFRIER (LCA)
MT 4 AL =TIk, FETF — M KREATLE Y VK
TSN T, BMANOENRT 4 A2 =T NIZED T,
FAULT: 72 7 4 7 -u—CHEMEHERELRTA -7V F
LA VYHIITE, T AOENAF 7% — F EhHa.
72134 3 — TARICARBHRL T T 2 T 3 v 7 IR %
T 5 2BA12E, ZOHRIANA A VE=-F Y 2IZED F
"“ Fad 4 4 v Ol THHZ T /5 ZABHRLVF 2 —v 3 V-
— PR SN T34, £7213. Bl fEEammikiE
ck@ﬂ/xiﬁmfloOmvuimaf e FAVE U =1, b
ERTyFEh, ARAL 724D, FAULTE Y id “Low”

FLTTIME : [55 4 4 47w MHBlO2—%-Fus s I v 7R
i 79, FLTTIME & —VINORIZAMB T ¥ 7 4 & ik
452 LT, @Eﬁ%&E&TiT®ﬁ4ATbF%W% %E
Liﬁo_@a4A7vb . BEEOFRA U 7 B 12 R
m#ﬁhﬁ@@%%<taéu I 2 R 2 S 4 27 %
& o CHRTERRERRE S R BB EIES 5 O 2B41ET
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RBLEFRLTCOET, MERELIRETD L, 747&#%
LET, 7234 &, A v F v b 24VolEEI L v & o
A=A FETRELTLS, ThEREBELTAASE )y b
§ % (TPS2390) . 7213 AHL — F D#1% THEE L CTAfT
DY N IAAF 2 —F 4 -4 2 EHELT B (TPS2391) Z &
D, BEOXA IV EFERLET., NEREES v F 5
Yy b&NB (24D TT5) &, /SAFETAE BIZA 71

(=VIN) 127 0 £, TPS2390iZ. FEEIZXI L CHIZHiE 5 0. FAULTH A7 % —t EhE1,
F-F 7IREEL D ENVY VY 72135754 ZBIHDOH 4 7 )Ll
fElck->TYty bTEE$, TPS23911F., 1% DT 2 —
T4 A2 LTHEME) bI4 LT,
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GATE : /HENF v X LFETD 7 — FBEI T4, A % — 7Lk
REC, ANBIHAUVLOZL v ¥ 2k —IL F % k5> T3
b, K= NEREIA A R — T NIZAD . T34 ZIZIRAMPY
RN Y F U ORBERKLES. ZOYVE
JEiZ. WEHLCADIERFEASINY) 7 7 L v ZABIE AL 5 7=
S h 9., REEAINE, ity A/ — FISENSIC
BfishCwEd., LCAIZ. /SAFETY — + & FH X ¥ T,
ISENSETEA) 7 7 LYy 2B EEET, VT 7LV 23N
ETAOMVIZrZ 5 T E NS0, BMIZHEIVAT R KERIZ
YV ZIPUEIZ K > THRE &, IMAX < 40 mV/RsgNsg & 75
DFET, BMEENSANDCENETEFL, EREEMET
§ % & . LCAIZGATEH /1% $914V & THAE) L C/SZAFET% 5¢
BIZZ NV ZL, BREICHT 2IKA =& v ZOEPE Y
B—v A& EEET,
IRAMP : ZEABER AL — L — P EFRETH T IT7IVIA
hTd, 2OV EVINORIZAMNEa Y 7Y ¥ &+ 5 2
T, AMANOBNINA X — Tk 5> TWBEAIZ, AffE
WDAN—-L— b ERETEET., 754 2T Z05Ea ~
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ThEd,

ISENS : it Y ZASITF., ZOE Y EVINDOBIZ/NE &
S A S 5 Z & ¢ TPS2390/911C 4 L CERD K
SHEMHR T 4 — PNy 7 &hEd, ISENSE VY OEEIZIE, 2D
DOHNEBAL v ¥ 2 k=L F2BEMT S h g, AffOA
NWHERBEORED, ZOMFBEBEKLBBPIZIE, ZOEEHN
HSPMIZ & » T40mVICHIR & i E §. LCARERL £ 2L —
Y3V E—FOEEIZ, FLITIMEO IV F V43T dH ST
A HIMEL 4, LCASZ OB L — v 2 5RE)rfic, FHkE
75 £ O EBEREZ & > TISENSEEA3100mV G £ A L
Yadk—LF) EHAZ A, GATEY Y BE 512 “Low” 127
D, FEEL A I 828 ET,
mN”W%%WmmE%ﬁKUT?OE%V?X?Afﬁ‘
OFBFE VIZANBEFNZOY & — ) — PICEPERER X
hi#oW%v#;v—ﬁ_;ofkhﬁfﬁhféhf
TPS23904 & U TPS2391 TfliJfl & 3 K FHO B IF L ~IL 23K,
EhZEd,
—VIN : TPS2390/91DHEHRANL LYV 7 7L V2 -V T
T, ZOEVIE, ANBROAL —MICEEER S hEd., A
hey, Hhey, XU RTONERERIEZ O % fLig
LLTWB, 2O VIZFEMIZT /N4 ZOGND % 7214
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LIVE INSERTION EVENT
VIN=-48V

.. EN(20Vfdiv). .

. +
‘Vpraw (20 V/div.):

ﬁower Appliéd .

ILoaD :
(500 mA/div.) -

el

t — Time — 1 ms/div

1

START-UP FROM ENABLE ASSERTION

- CrLoap =100 pF : i lLoap.(1 A/div.)
-~ EN driven from logic- "

t — Time — 1 ms/div

X3

LIVE INSERTION EVENT
VIN=-80V

Voran (50V/d S

: ‘Power Applied

- oo (500 mA/IV.)

t — Time — 1 ms/div

X12

LOAD CURRENT RAMP PROFILES

- Cipamp = -047 uF -

p

(500 mA/div.)| "~ " Y

t - Time — 10 ms/div

X4
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TURN-ON INTO SHORTED LOAD
(TPS2391)

. .

FLTTIME (2 V/div.) /f/

/

" lugap (1 A/div.):

- FAULT (20 V/div.) - - - -
. CmAMp =3900 pF
. CFLT='0'D47'“F' S .

t - Time — 1 ms/div

XI5

FAULT RETRY OPERATION
(TPS2391)

FAULT (50 V/div.)

FUTTIME (2 Vi)~

Ciramp = 3900 pF|
CrLr = 0.047 uF

cLOAb =100 LI.F
Rioap = 125

TLoap (1 A/div.)

o

t — Time — 50 ms/div

X7

TURN-ON INTO SHORTED LOAD

(TPS2390)

FLTTIME (2 V/div.)

lLoap (1 A/div.)

Ciramp = 3900 pF

~ FAULT (0'V/div.) "=~ i

. Crr= 0047 uE P

t - Time — 1 ms/div

Xl6

RECOVERY FROM A FAULT LARGE SCALE VIEW

(TPS2391)

~ FAULT (50 V/div.)

FLTTIME

(20 Vrdiv.) !

 ILoap (1 A/div.)

t-Time -

50 ms/div

X18
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SUPPLY CURRENT

RECOVERY FROM A FAULT - EXPANDED VIEW Vs
AMBIENT TEMPERATURE

1200
1000 =\
- SRREEE | | ” | < Vo2 80V
et FLTTHE 2 . w0
.W ‘5 /
- Vopan (20V7div) Q 600
. . . . . i . o
............... o
CI_RAMP =3900 pF 3 X
CeLt = 0,047 pF ; 1 400 | Vrin=40V '
............... CloapS100F T 8 Vo =36V
...... 200
lLgap (1 A/div) : T
: ; : et
t — Time — 1 ms/div 0
=9 -40 15 10 35 60
T, - Ambient Temperature - C
10
GATE HIGH-LEVEL OUTPUT IRAMP OUTPUT CURRENT
Vs VS
AMBIENT TEMPERATURE AMBIENT TEMPERATURE, SLOW TURN-ON
17.0 T -0.50
Vigsens) =0V
16.5
<
=
>| E _054 vFlTN = 80 \'}
g 16.0 VA =80V £
=1
2 / o \
5 Varn =48V / 2 \“
> S ~—— ==
5 155 ’ P £ _os8
g v o
8 \ / % VRTN =48V
§ 150 ' \\/// — &
> TN n
" / 5 —0.62 Vrin=36V
145 — \
VRN I= 36V VO(IRAMP) =025V
14.0 -066 - .
-40 -15 10 35 60 85 -40 -15 10 35 60
T, - Ambient Temperature - C Ta - Ambient Temperature - C
11 12
3 1
EXAS
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ARA IS

Isgrcz - IRAMP Output Current - uA

Ipsg - Discharge Current - pA

IRAMP OUTPUT CURRENT TIMER CHARGING CURRENT
vs vs
AMBIENT TEMPERATURE, NORMAL RATE AMBIENT TEMPERATURE
-9.5 , , , -45 .
Average for Vo pamp) =1V, 3V Vigsens) = 80 mV
Vrrn=36Vio 80V VorLtmimg) =2 V
-9.7 —47
<
=
/ i /\
-9.9 / g —-49 VRTN =80V /
e 5
g
-10.1 g 51 A
. 7 < ' /
g
03| T 53 ha
Ve =48V Varn =36V
-10.5 -55 | |
-40 -15 10 35 60 85 -40 -15 10 35 60 85
T, - Ambient Temperature - C T, - Ambient Temperature - C
X113 X114
FLTTIME DISCHARGE CURRENT FAULT LATCH THRESHOLD
Vs Vs
AMBIENT TEMPERATURE (TPS2391) AMBIENT TEMPERATURE
0.50 T T 4.25 -
Vigsens) = 80 mV Vemy =48V
0.47 |— VoELrmmgy =2V
VRTN =36Vto80V
0.44 > 413
o
(=]
o |
: /
0.38 © 4.00
?
(]
0.35 " £
5
0.32 > 3.88
0.29
0.26 3.75
-40 -15 10 35 60 85 -40 -15 10 35 60 85
T, - Ambient Temperature - C Ta - Ambient Temperature - C
X115 16
i
‘U TEXAS
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TV =2 a3 g

BEA VIREEO Y v —3 - 20y NMIT IS4V -FV 2 —)L
F7237) VMRS — FETAT S L. SUR LOER Lo
HROBEIZE > T, ¥ A7 ABED 5 IFFEITKE BIEERR

BN BENED H D £9, 52 DTE THRARIRE T 20

L, FICEEEY 2T L4 TIE, ZNEOEROY -2 B EH
TURTIZEETHIHADRDDET, TOXIITKE B EE
Wik, 2% 2 2-¥Y PCBOI vy F V7, TI774 V.
BRI EOPARIZOBnD £, £/, BWA/SA 21
Ko THIBNZ LOBHEMET L. ¥ 2T ANOMIO T A Y
vy PENBLAEHD ET,

TPS2390# LK OTPS2391i%, 2D &5 A — 2 #H%E I hiz
LAULICHIBR L . R A LA 5 20— L — b (di/dt) &
Tur 7 I v ENHIREIC IS S kSR s e, oy
b ATy TEET -V v T, SHEONF v 2L -/ ¥ ZFET
BEOXY 2R EMHL T, BRSNS EROMIL — 7
HETOET, ANHEFEOKETET v 277+ (UVLO) ke
k0. kv b 2Ty TERISEIEOFIINIEIZ BEIC A
k&%#\itiENKh%nbt/xTA~377FFio
THIfICE £, My FryHicky, BRO FREL
fEE RO 24 A7y FHIBER#ECE LT, /2, W%@
MERTI VL =212k, F— FOEEIRE GBEA V%)
B TRERE 2 FAE U 723 A IRl ReE 2 2B L £ 97,

TPS2390% & U'TPS23911%. AN (AF—48VDCL — L)
PEEBEEL T, —VINE VIZEETL — L Iciki s,
RINY V3@ & — v icf e hE 4, ANdEnd, MEr
Fa2l—=2IZL>TT/A AP TR L A4 X
NE3, AJJUVLOIERIZ L 0, BB LA AFR3OVO L N L
I2¥9 5%, GATEH 12 “Low” IZ#fE X h 4. 51D
DAL —=27T, ENANZEHRL T, BRiNOE G

BMERTFNA 712D T, ThPRIE, /DS aEREFEIC
&> T, IRAMPE Vit hzpbfa v Fry 2 wETX
L5180 T, ZTOMER, IRAMPTOEE I
B0 ET, FEHICIZ. 2V F Y TOBIELAIZ2ODORE S
fHE TR EhE§, RI7IoREh5 k52, LEEFRIZ2D
DERBFEOVT 226G I ET, RYIOF VEFICIE
600nAD FHEFLITASEIR & 4, %wiﬁfk&hiﬁouw%w
E5IC k5T, LCAIZAIRIRREZBE L . WH O _EFHETOEff
FEPHIE ENBANCIERIANOBEEZ T EATEE T,
DAH =LK, F VOB ﬁZT/7bﬁﬁéh§?
IRAMPY v OFEEA0LVIZET 5 &, N2 v 3L — 212 &
DSLOWES BT 7% — b &h, Koo EREMBIZE L T
10UAB T AEIN X h £ 9,

IRAMPOEJEI31/10012 53 E & . LCAD FEfis A I EIN
EhE§, KEgANIZIZ, ISENSY Y O B il i i s
XNhET, ZOHEIX, ISENSE-VIND EIZHH £ > 2 KT
PR T 5 Z & Tl & E§, LCAIZ. SR/ SAFETO 7 —
b & L5R-&ETC, ISENSOEL % 73T & /- IRAMPET B HE
X Et, TOME., AFERD 2L — L — FMIIRAMPY ~
OFIEEIT LFIEHMHE L. BAFEROA/A8BIIZ A D £5,
IRAMP2 ¥ 5 ¥ #13f96.5VE THRE X h £ 44, LCAD A
A0mVIZZ I TINET, LA->T, + VERZERIZHR
AGERIZ, IMAX < 40mV/Rspnsg T 4 B LA EIZHIBR X 1
F9., 22T, Repnspldt v ZHEIIOME T,

ZOR, 3V b -5 TL XL -V 3 v ES-EMER
k> T BV 2= LDASTINL Y EBNREICTEINE T,
WHEOFMETIE, ZORRITALMIZDCAIIEL £ TFHE &
NET, ZORKT, ARIOERFEIZILD . [SENSOENTIE
KFLEY, 22k, LCAIZGATEH 12 EFHL — L £ T

EFVIZTRICR. ZOEVYRLAVOAL X —T - AL v ¥ a WETES LSICAD 9, FMEUVOH L LIZkD
A= N & L2 0ERHD FT, MW ZENF v )b -7387 —FETOREHE20VOVGSERS #8845 Z
42— TNIRREIZ A D . AJTEWEAUVLOA L » ¥ 2k — b L, SMBFETA BB YNV AT 5701554 —
R % E[2 &, GATED 7L &4 M@ &, ST fsgiE IN=F 4 THELNET,

w (LCA) A 2 =T NIk, Y THIHTa vy 2 NDKZE
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IRAMP

m
z

FLTTIME

-VIN

10 uA

[

600 nA

bt

|

— SLOW

RAMP

CONTROL

W\

9

40mV

*

oC

50 uA oL
’ OVERLOAD :
COMP |
I

100mVv

14v

—» VDD

T

<

ff\

0.4 uA

oN > FAULT
_[:% ) : oui.
|

TIMER
BLOCK

RETRY

FAULT

—eil'_'ngN LY
> >

T
I
I
I
I
I
I
LOGIC » ON :
I
I
I
I
I
I

UDG 02091

®17. 7a v 27X

FLITIMEE Vv & VINE VORI Y F Y4 &2 EHET5 2 &
ThEE a4 v HFBEh, 25884 477 A T as
SIVITEEY, Ay b 2Ty T3V Fa—FPHROE
WEE— Fic& 5 &, LCAIBAEBFRBA (X1700C) % 7
Y — b LFET, [IRAMPHEFEOMHE LRSS Tk, SRR
a4 3L EhEd, 220, T ZBWEEL — OB
L5 (Vo(IRAMP) = 0.5V) I5ER T2 &, Sz v 748
S0uATEFRIRIC & » THAE &N, FLTTIMEY ¥ OFEES EF-L
F¥, COBIEIAVOREEZL v ¥ 2k — L FIZET B L,
MENRT 9 FEIN, =TV FLA V- FIANDBF VITES
THBFAULTH A 7% — b L3, fEI Y FU 3 OEE

FEIEL, 3V F U ORESEGEhE T, £, FFIRE
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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 ©)
@ )

TPS2390DGK Active Production VSSOP (DGK) | 8 80 | TUBE Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 85 2390
TPS2390DGK.A Active Production VSSOP (DGK) | 8 80 | TUBE Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 85 2390
TPS2390DGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAUAG | SN Level-2-260C-1 YEAR -40 to 85 2390

TPS2390DGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 85 2390

TPS2391DGK Active Production VSSOP (DGK) | 8 80 | TUBE Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 85 2391
TPS2391DGK.A Active Production VSSOP (DGK) | 8 80 | TUBE Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 85 2391
TPS2391DGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAUAG | SN Level-2-260C-1 YEAR -40 to 85 2391

TPS2391DGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 85 2391
TPS2391DGKRG4 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 85 2391

@ 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 TlI'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
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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

I3 TEXAS
INSTRUMENTS
www.ti.com 17-Oct-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TPS2390DGKR VSSOP | DGK 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
TPS2390DGKR VSSOP | DGK 2500 330.0 12.4 525 | 335 | 1.25 | 8.0 12.0 Q1
TPS2391DGKR VSSOP | DGK 2500 330.0 12.4 525 | 335 | 1.25 | 8.0 12.0 Q1
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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)

TPS2390DGKR VSSOP DGK 8 2500 366.0 364.0 50.0
TPS2390DGKR VSSOP DGK 8 2500 366.0 364.0 50.0
TPS2391DGKR VSSOP DGK 8 2500 366.0 364.0 50.0
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TUBE

T - Tube
height L - Tubelength

< n
« Lt

A
A 4

*
W - Tube |
> width
v

\ 4

— B - Alignment groove width

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
TPS2390DGK DGK VSSOP 8 80 330 6.55 500 2.88
TPS2390DGK.A DGK VSSOP 8 80 330 6.55 500 2.88
TPS2391DGK DGK VSSOP 8 80 330 6.55 500 2.88
TPS2391DGK.A DGK VSSOP 8 80 330 6.55 500 2.88
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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

02
| Soacl— -

FPIN 1 INDEX AREA SEATING
‘ PLANE
) 8 6X ,/j\
—] == j T T
—-—] 2% 1l
|
[ ] + ‘ ]
— == |
L ) 5 L 5 0.38 \J/
I N S %0130 [c[ale]
NOTE 4
\f{ ‘\ 0.23
/
- <¥SEE DETAIL A o
1.1 MAX

L 0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

NOTES: PowerPAD is a trademark of Texas Instruments.

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. 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.

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

5. Reference JEDEC registration MO-187.
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EXAMPLE BOARD LAYOUT
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

Tsx (1.4) j
1

8X (0.45) 1 [ Y J

SEE DETAILS
‘ (4.4)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ /  OPENING
O |
|
EXPOSED METAL \ * T T——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED) SOLDER MASK DETAILS

4214862/A 04/2023

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.
8. 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.
9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(R0.05) TYP

+ r 8X (;.4) j

8X (0.45) 1 [ ]

SOLDER PASTE EXAMPLE
SCALE: 15X

4214862/A 04/2023

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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