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« JE#ifF UVLO A1 OT {74

2 JE B AR

Py B B R R T A

/N2 .00mm % 3.00mm HotRod™ QFN 23

2 N

o HIALAN STB. fi# A (POL)
AR 5525 A7 Mg A 285 F 3
Tk PC #1T) EBhMR
o HAH BV, 12V, 15V BRI A R I RS
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SR 1ms 1P E e OB s A o SR8 A A
ER PR s ], R UE AR SS 51, @it %
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PG FB SS NC
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PG 3 o [PFRMUEIER RS, R A PG B IR PR TR, EN ek M)
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EN SIBIEZS | 038 F .
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5 Rk

5.1 4% | K EUEE

TE AR IR s (BRAES A ) O

®ME BAE XA

LIPNGIVES VIN 0.3 22 v

LIPS VBST -0.3 27 Y

LIPNGENER VBST - SW -0.3 6 v

HNHLE EN. FB. MODE. SS -0.3 6 v

v SW ( 10ns B#&1E ) -4 23 \%

i L swW -1.0 22 \Y;

i H PG -0.3 6 v

s R vCC 0 6 v

L PGND. AGND -0.3 0.3 v

o R \Y/ele} 0 6 v

Ty TAEZR -40 150 °C

Tstg T A7 LS -55 150 °C

(1) B A R K AE [ IZ AT AT BE X AR BRI 2’%X]‘B§j(%fﬁi1a#7f?%f’%§ﬁ:fi}“%ﬁﬂ:ﬁfLiﬁ(i& T A LASMAAT A Fofth 2544 T
REfE B 184TSR H VOIS AT SRR i KAE VS B A |, ST Re A e & IE W4T | XA Reg s T SEvE . Thie
I B 5 4 AR

5.2 ESD &%
fH Bfir

NAHCHLRR (HBM) |, 754 ANSI/ESDA/JEDEC JS-001 42000

FrdfE() -
V(esD) P LS - — Vv

FEHLE IR (CDM) , 754 ANSI/ESDA/JEDEC JS-002 +500

Frd @) -
(1) JEDEC 34 JEP155 gt : 500V HBM RERSERRUE ESD = HIRARE T L 447,
(2) JEDEC X4 JEP157 $5H : 250V CDM BEWS/Ebr#E ESD = HIMFE N &4k r=,
5.3 BULB T &M
FE TAESSIRIGE N AR (BRAES AW )

B/ME R BfE|  BE
LGNS A i VIN 4.5 18 \
LN oA VBST -0.1 23 \
A\ R Y VBST - SW -0.1 5.5 \
i\ LR Y EN. FB. MODE. SS -0.3 5.5 \%
By b R Y SW -1.0 18 \%
it R R Y PG. VCC -0.1 5.5 \%
it FLR G lout 8 A
Ty -40 125 °C
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5.4 #EREE R
B
HpgkR() RJNR ( QFN , JEDEC ) RJINR ( QFN , TIEVM ) oA
12 5 12 515
Roua SEE IR 727 37.2 °C/W
R0 ycitop) SEEATE (T ) #ARHE 50.1 FiEH @ °CIW
Rous 45 % L AR FA B 18.7 A& @ °C/W
byt S5 B TRRE S 1.8 3.7 °C/W
by 45 7 LR AR S 2 18.4 18.5 °C/W

(1) ARBIHMIEIRNESEE | WS S FERIC #4475 h B .
(2) MTARBEAEMT TIEVM i,

5.5 HS45M:
MODE ##:% AGND , Vgy =3.3V ; Ty = -40°C & +125°C , SuBI{E 4 T, = 25°C 1 Vyy = 12V ( AR H B8 )
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2H \ WP | BiME amE  BAE| R

B\ IR (VIN)
VIN B N P 72 VIN 45 18] v
Ivin VIN BRI ( #4) Je#k , VEN = 3.3V, JEIFK 84 A
IiNsDN VIN I B T, Ven =0V , PG WiJT 3.7 pA
UvLO
Vvee uvio_R Vee RIEHE Vyee Bt 4.2 442 \%
Vvee uvio F Vee RIESUE Vyee FH# 3.65 3.85 \%
Vvee uvLo_H Voo RIEHE IR Voo HUE 350 650 mvV
88 (EN) , R
VEN_R EN B w5 HF Ven ETF 1.31 1.5 \%
VEN_F EN BEfLHF Ven FB 1.0 1.13 \%
VEN_H EN BIEGHF piab 180 mvV
len EN TFH Ven = 0.8V 1.3 2.3 uA
ViL:mope MODE 5| ff I I H T\ FL e 0.4
ViH;MODE MODE 5|l - ) H P-4 N FLR 0.8 \%
ImopE MODE FHiHifi Vmope = 0.8V 1.3 2.3 3.5 UuA
vcc
Vyee VCC fitt i JE V> 5.2V, lyee < TmA 4.85 5 515 Vv
R (FB)
Ves rec ST L T,=25°C 594 600 606 mV

- SR HL -40°C < T; < 125°C 591 600 609 mV
5 2= LR ]
faw SiES T ES CCM izf7 600 kHz
toN(min) /I ON ki 9 i T,=25°C 65 75 ns
torF(min) /I OFF Jliki 5 T,=25°C 190 ns
iz
tss P98 [ 5 B B 0.55 1 1.35 ms
Iss R B 78 B IR 4 5 6 LA
EIRTTR (SW)
Rpson(Hs) i MOSFET 543 fi B T,=25°C 22 me
Rbson(Ls) {12 MOSFET it B T,;=25°C 1 mQ
LI BR A
loct AR AL PR A LS FET _LR973 18 dLift Bl 9.5 11 12.5 A
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5.5 AR (42)

MODE ##:% AGND , Vgy =3.3V ; Ty = -40°C & +125°C , SuBI{E 4 T, = 25°C 1 Vyy = 12V ( BAERH 8 )

E =8 Wik BAME  HEME  BOKME| R
Inoct s LS FET Liltrinbits] 3.9 A
R BRI E A
Vove OVP BAE [ {H 17 120 123 %
toveoLy OVP & FEHIRUE ik 20 us
toveoLy OVP 8Lk HioR i fik i 256 us
Vuve UVP BkAE 13 {5 55 60 65 %
tuveoLy UVP &R HTI Ik ol 256 us
HBIRIEY (PG)
tpapLY PG Ja3hiEiR PG MM&H & 500 us
tpeoLY Veg ETHI ) PG RIS ] ( #s ) PG M i H P I H 20 us
tpapLY Vg TR PG LEIRH[A] ( #ik ) PG M i HL P I B 28 us
VpGTH Vg N PG BIE ( Wk ) Veg N (#f% ) |, Veg B 2L 79 85 89 %
VpGTH Veg LT PG RME ( IE% ) Veg EFF (IE% ) , Ve ME L 86 90 94 %
VpGTH Veg LT PG RIME ( #F ) Veg ETF (505 ) | Veg FIH M LL 116 120 124 %
VpGTH Veg FRERTT PG BIfE (£ ) Veg FFE (IEH ) , Veg MIE L 109 115 119 %
Ipamax PG #E i Vpg = 0.5V 50 mA
lpaLk PG I HL¥it Vpg = 5.5V 1 LA
SyHYRCE
Rois GG T;=25°C, Vgn= 0V 160 0
R
Tysp) R 165 °C
TyHys) OB (1) 20 °C

(1) RURLESEUNRESE |, AR TI SRARIS RS B — 300 T T iR g
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5.6 JLAURR:
V|N=12V,TJ= *40°C§125°C, I;/%E”E%ﬁﬁﬁﬁﬂo
100 5.1
4.8
95 ~
3 / < 45
5§ 90 e |3
§ / g 4.2 7
= " < /
g 85 g 39 g
- : o
E 2 36
& L 2
80
3.3
75 3
-40  -20 0 20 40 60 80 100 120 140 40  -20 0 20 40 60 80 100 120 140
T, - Junction Temperature (°C) T, - Junction Temperature (°C)
Bl 5-1. ARRSRERKXR & 5-2. KW SERBRIKRR
610 1.5
14
S 605 g
8 & —
c S 1.3
z G
Q2 >
5 600 — z
o — O
o [0] 1.2
S )
° @
> 595 i
1.1
590 1
-40  -20 0 20 _40 60 80 100 120 140 -50 -30 -10 10 30 50 70 90 110 130 150
T, - Junction Temperature (°C) Tj - Junction Temperature (°C)
Bl 5-3. BEFEESRERHKXR Kl 5-4. fEG0TT B R SR ERIIR R
1.5 40
14 3%
=S
g __ 30
o] G
£ 1.3 E /
; z 25 o
% 1.2 3 —
2 4
S 20
Lﬁ —— //
1.1
15
1 10
50 -30 -10 10 30 50 70 90 110 130 150 50 -30 -10 10 30 50 70 90 110 130 150
Tj - Junction Temperature (°C) Tj - Junction Temperature (°C)
B 5-5. fEaEc R SIRE KRR 5-6. Fifll Rps(on) SRERKIKR
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5.6 JLAIRHE (52)

VIN =12V , TJ = -40°C £ 125°C s I;/%E”E%ﬁﬁﬁﬁﬂo

30 12
11.8
25 11.6
20 E’ 1.4
< £ 12
£ <
=1 o M
3 — O 10.8
o // by
10— = 106
>
104
5
10.2
0 10
50 -30 10 10 30 50 70 90 110 130 150 40 20 20 40 60 &0 100 120 140
Tj - Junction Temperature (°C) T, - Junction Temperature (°C)
N 3 b
Il 5-7. 16 Ros(on) SRBERIHIXE Il 5-8. AHE R T RRE S B ISR
53
5.2 -
5.1
4.9 /
pd
4.8 [~
4.7
40 -20 0 20 40 60 80 100 120 140
T, - Junction Temperature (°C)
Kl 5-9. Iss SHEERIIRFR
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6 40 B
6.1 HEd

TPS568236 4 3k 8A s\ FET [ ML #E#3s | £ 4.5V £ 18V A\ HE (VIN) FITAE , HiH s EyuEA
0.6V % 5.5V. LH D-CAP3 =il nl s/ AN e E 8 | itk it , JREMST A . RF FIRCR AR AL s 5 1
i

TPS568236 ) F# A& LA S I (ULQ™) BR/ B e ds sl AR IEA i TAE R R I T EK R
USSP

Zan PR D-CAP3 2l , Jo i S EfAMETo AR B AT SR AL PR B S N, FF 4R OERG 0 B S L s o 4% il ¥ 41
et CCM IsAT i (AR ME KT ) 5 DCM IsAT i ( ERRMEKMT ) 2R EEEY)#. Eco-
mode {il TPS568236 HE s 7L 7 AF AT T IR KRR . FCCM AR B E HITT R | mILEPTA T s IR
FRER A 1 SU

TPS568236 WL Ni# il POSCAP 5 SP-CAP HUMRAFARHRHLM (ESR) i th gy, thRE M5 10 I BB AR 55 20 Tk
FRE (ESR) M &e 2y .
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6.2 ThEETT HEIE

PG high threshold + ’_]—[] PGOOD
UV threshold +lT uv :HV |
P ¢ Delay —J a

PG low threshold

ﬂ o VIN

OV threshold — — T
VOUT [

06V + LDO 4 jvcc
- VREGOK Al

43V/
3.75V

A

L]
:
¥

re[

L g g + Control Logic
SS

Internal SS

B r VBST

VIN

ol

sSwW * On/Off time

Ripple injection
* Minimum On/Off
« OVP/UVP/TSD
sSwW

« OOA/PSM
EN Threshold * Soft-Start
EN [ + « PGOOD
ﬂ « OOA/PSM
— ::J [] PGND
MODE Threshold
MODE [] AN +ﬂ 7
% — - —— ocL
— +
- +——zc
+ THOK
165°C /20°C ﬂ
— +
- ——NOCL
Discharge ‘ t
Control
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6.3 KrPE Ui EA

6.3.1 PWM iz17#1 D-CAP3™ Iz,

TPS568236 11 FH [ & & S I [a] PWM #54i & E 4 D-CAP3 5 HIFL Iz 4T |, 1% 2 AT S350 1 156 o8- H B DL
JePOE G BE SN, RIS ORRE B rfa R RE . AR PO R AERT |, =il MOSFET #8478 P9 38— IR
THE SR E ) SIERN RN S8, & Sl AR R A B R . i R RO E e AR E R, Rt X R
KAV H IR IR N B &N S R . R (Veg) BB T W MEMERIE (Vrer) 5, — kM 28E
BEFFRUIT S« BAER—ANWERRIE | R AR FB 51 B U5 RS0 . shiE SCFrf ) ESR B
MG A2 | Bl 2 2P & 2588 (MLCC). D-CAP3 i1 23 FNAS 75 2405 H 77K W I 2% A 1 M

TPS568236 Wi MRZEBORA , it SRR AR HER . X AR A B AM2 R HI0 T, B DSCR—&R
H i tE DS AR o S R A HE DR AR R MR L-C LK. 1 L-C W AS BA XU , bR 23R

1

fp=
2XTCX1'LOUT XCOUT (1)

FEARIRAT , AR B 1 25 2 b i 1 B0 e FeL BEL T 25 0 24 AR PN P8 8 2 1 1) o IR L-C XA ALy 180 JE2 .
A IR AR R, M8 LR {5 AR - 40dB (IIEARIREE , HARGLPRE TR, P EBause A e 4% 51N 1w
T, WA RENE T EAT - 40dB FEKF] - 20dB , JEAGARALIG N B T midiR 2 BRI 90°. NIRAL
BOEN M E 2L, PR AP E R A R RE | HEAh |, T R A SR SN L-C P I E  ARE
Ro i B I A 8 PR FEL IR A AT HEL 2 45 0 2R DR OUR A B R W S v R i, DAMEE iz % 3R A L 52
THAT SR AL 05 PARAL M LR AR E VEEE SR . B R e A SO AU T T R IR (Few) K22

6.3.2VCC LDO

VCC 512 NS 5.0V Zettfa ks ittt , P A R s R Al MOSFET MR AKED &5 7 A B . 75 2] 1uF &
AR VCC 555 8B, UVLO IR VCC SIIME |, JF7E VCC FE2(KT UVLO BIA I 254 .

6.3.3 ®E3Y

TPS568236 H A 1ms [N EHS BN E) , JF HIRGRAL T — N5 SS I, DAE A 75 220 v B 3 iy X 40U sl
[l. EN SIS BT, A EREUE SIZhRETTURIZ D T s PWM LEAGES (AL HE L I

AR SRS R B KRR B A, AT DUES AR SS 5| I S — A AR SR I B HUR S Al 25 EN 511
e HI BB BT AL (Iss) TR SS A AGND 2 [BERZ AN A &3 (Cgs) 78 M. X LRSS FRER N H K
JE Bl B M R Bl R B Bk e . BOR BIITTA] (Tss) A UETBLR A 505

Tee = C88(F) X VRER(V) X 1.4
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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 ©)
@ ©)
TPS568236RINR Active Production ~ VQFN-HR (RJN) |12 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 568236
TPS568236RINR.A Active Production ~ VQFN-HR (RJN) |12 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 568236

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

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

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

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

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

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

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

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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0.1M|C|A|B
0.05(M|C

4226466/A 01/2021

NOTES:

1. Alllinear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT

RJNOO12A VQFN-HR - 1 mm max height
PLASTIC SMALL OUTLINE- NO LEAD

3X (1.4)

P

|
|
|
|
|

| E}E}!!

lv| ‘ 12X (0.25)
¢ | 7x05)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 25X

SOLDER MASK
0.05 MAX 0.05 MIN OPENING
ALLAROUND“'H‘f METAL ALLAROUND‘Hth:\
///47 METAL UNDER
|

SOLDER MASK SOLDER MASK

(
|
. OPENING }
L%

EXPOSED METAL / 47\ EXPOSED METAL

NON- SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK DETAILS

SOLDER MASK
DEFINED

4226466/A 01/2021

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271) .
4. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
RJNOO12A VQFN-HR - 1 mm max height

PLASTIC SMALL OUTLINE- NO LEAD

| (1.5)

|
X (08) —f=t——f -1 |
|

9

—BaoD

@8 @1y —-—-——— [47% P %7 SYMM

******** @ % ! ’

0<—>F7X(05)

SOLDER PASTE EXAMPLE
BASED ON 0.1mm THICK STENCIL

EXPOSED PAD
PINS 1,2,7: 86%

SCALE: 25X
4226466/A 01/2021
NOTES: (continued)
5. 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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