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5.7 BLAVRE (42)
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5.7 BLAVRE (42)
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5.7 MAURE (42)
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—~ T0p / p /  1.204
X Vi o
> 60-A g
§ / S 1.202 — =
£ % 3 —— T |
W 40 3 12
30 _— EXt-5VCc, V|N=5V, VOUT=1 .2V, 800kHz
— Ext-5Vce, ViN=12V, Vour=1.2V, 800kHz 1.198
20 — Internal 5V¢c, ViN=5V, Vour=1.2V, 800kHz — Vin=5V, Vour=1.2V
— Internal 5Vce, ViN=12V, Vout=1.2V, 800kHz — ViN=12V, Vour=1.2V
10 1.196
0.001 0.01 0.1 1 10 20 0 1 2 3 4 5 6 7 8 9 10 11 12
Output Current (A) Output Current (A)
K 5-21. %% , 4% VCC S5 VCC , DCM =K |, fsw = 800kHz B 5-22. Y , Fsw = 800kHz
450 900
-_— V|N=5V, VOUT=1 2V \,\ g _— V|N=5V, VOUT=1 2V
400 | — V|N=12V, VOUT=1 .2V 800 | — V|N=12V, VOUT=1 .2V =NIDY
350 700
N 300 N 600
T T
= =3
- 250 > 500
[$] [$)
C C
$ 200 S 400
o o
[ [
- 150 i 300
100 200 /
50 /:,,/ 100 /:_,/
0 “’5/ 0 il
0.001 0.01 0.1 1 10 20 0.001 0.01 0.1 1 10 20
Output Current (A) Output Current (A)
B 5-23. Fgyw 7877 , 3 = DCM , Fgy = 400kHz 5-24. Fgy 71875 , 3 = DCM , Fgy = 800kHz
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1200 600
_— V|N=5V, VOUT=1-2V
— V|N=12V, Vour=1.2V 1]
1000 n o | il 550
A
N 800 N 500
I I
= =3
g g
e 600 c 450
5 S -
o o
19} 19} —
i 400 - 400
200 7 / 350
e — ViN=5V, Vour=1.2V
‘,;:/ — V=12V, Vour=1.2V
0 300
0.001 0.01 0.1 1 10 20 o 1 2 3 4 5 6 7 8 9 10 1 12
Output Current (A) Output Current (A)
5-25. Fgy HERHY , # = DCM , Fsy = 1200kHz B 5-26. Fsw A IATY , #3\ = FCCM , Fgy = 400kHz
900 1200
850 1150
1100
800 Vv
< T T T < 1050
I 750 T L |
::, (\"/\/ :v; 1000 //
2 700 2 950
E) g
g 650 g 900
- “ 850
600
800
550 -_— V|N=5V, VQUT=1 2V 750 -_— V|N=5V, VOUT=1 .2V
— V|N:12V, VOUT:1-2V — V|N:12V, VOUT:1-2V
500 700
o 1 2 3 4 5 6 7 8 9 10 11 12 o 1 2 3 4 5 6 7 8 9 10 11 12
Output Current (A) Output Current (A)
K 5-27. Fgw SR AT , # = FCCM , Fgyy = 800kHz B 5-28. Fgyw f1# AT , #3N = FCCM , Fgw = 1200kHz
600 900
550 850
500 800
N N
é 450 g 750
> . > (V\/‘
c 400 e 700
[} [}
> 3
g 350 g 650
w [T
300 600
-_— V|N=12V, VOUT:1-2V _— V|N=12V, VQUT=1.2V
250 — V|N:12V, VOUT:3-3V 550 — V|N:12V, VOUT:3-3V
_— V|N=12V, VOUT=5V b V|N=12V, VOUT=5V
200 500
o 1 2 3 4 5 6 7 8 9 10 11 12 o 1 2 3 4 5 6 7 8 9 10 1 12
Output Current (A) Output Current (A)
5-29. Fgyw SR , # = FCCM , Fgyy = 400kHz & 5-30. Fgy 718 FT7 , #3 = FCCM , Fgy = 800kHz
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5.7 BLAVRE (42)

1300 500
_— V|N=12V, VOUT=1 2V
1200 — V|N=12V, VOUT=3-3V
— V|N=12V, Vout=5V
400 IN ,» Vourt
A
’E‘ 1100 TI~T
x x 300
g 1000 g
§ /‘/ §
g g 200
900 o
800 — ViN=12V, Voyr=1.2V 100 4
— ViN=12V, Vour=3.3V /
—_— V|N=12V, VOUT=5V —‘—‘i"
700 0
o 1 2 4 5 6 7 8 9 10 11 12 0.001 0.01 0.1 1 10 20
Output Current (A) Output Current (A)
B 5-31. Fgy f# AT , #3X = FCCM , Fgy = 1200kHz 5-32. Fgy S8R5 , 3 = DCM , Fgy = 400kHz
1000 1400
—_— V|N=12V, VOUT:1 2V —_— V|N=12V, VOUT=1 2V
— V=12V, Vour=3.3v 1200 | = VN=12V, Vour=3.3v
800 | = Vin=12V, Vour=5v — ViN=12V, Vour=5V
N
. 7 1000 i
£ ¥ li
< 600 x
> > 800
o o
S 400 2 600
o o /
[T w
400
200 / /
% 200 /
pe-i 1
0 “—!‘ 0 ———l‘
0.001 0.01 0.1 1 10 20 0.001 0.01 0.1 1 10 20
Output Current (A) Output Current (A)
K 5-33. Fgw f1& A , X = DCM , Fgy = 800kHz B 5-34. Fgy S8 AT , #3X = DCM , Fgy = 1200kHz
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6 40 B
6.1 MR

TPS56C215 /&R {E 3.8V & 17V N & (V|N) 16 B S AT 1 % B D B TR 2 4 8 o i ds i BT 7.8mQ F
3.2mQ A MOSFET |, W 7EmIk 12A [HIR FSEBlm 8 . iR H D-CAP3 #iil#= |, JToFRSMEhAMETT
PERP AT EE AP IR RS I N, FE AR R R . s P/ FCCM TAER (fER = Mk T ) 5
DCM/Eco-mode TAEMEA ( TEERE AT ) 2 MLl Lg% Y# . DCM/Eco-mode ff TPS56C215 fgtE{E4% 1
WM T IR =R . TPS56C215 BEAL W& N i 1 POSCAP Bt SP-CAP HI{RZE R It s H (ESR) Hi it s |
tHEENE G M AR ESR P& L%

TPS56C215 4L =Rl Y1 IT X4 % (Fsw) (400kHz. 800kHz F1 1200kHz) , 1 - 7 i Hu At Ak B i1 LA SZ I 5 =5 1)
BB /ANP R SY o Z A A A TR H R ] o BT X SR TR & L 7E MODE 5| il F % 540 3& 1 o kgt
ITHCE

TPS56C215 5 —A> 4.7V I LDO , v AT P FE BE 3 (L4 B FE R . %33R U VPRI VREGS 51 45
B XTI AN BB LDO AT LK |, M2 s i e s 2R . RIEHUE (UVLO) B2 i VREGS 5] fiiH &, LAE
547 P 308 L R A S G N PR (RS0 . 128 AE EN B B — AN A3 ERi s |, BIELE EN 5] S 2 11 o
AT LLE FiZas

A DOGE IR A SIE SRR SS B MISKILFEHUR SIS 8] IZASEA S A RS ANIE B DL o
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6.2 ThEETT HEIE

PG rising threshold

TPS56C215
_— +
I H] PGOOD
PGOOD Logic J a

uv uv
threshold +
|
L UVP / OVP Logic
+ PG falling threshold
OV threshold I
] VIN

Internal Ramp > v UVLO
! [ Jsoor

-

Control Logic

On Time
Min On Time/Off Time
FCCM/SKIP

FB [ _
.
.
Internal SS . Soft-Start
. Internal/External VREGS

ss [j «  UVPTSD

’—‘ | peno

MODE [:’7 Light Load Operation/
Current Limit/Switching TSD 160C/171C
Frequency
——{ =

| §R B
Ipt Ip2 + 4{ _ 3
EN [ +ﬂ ‘

=

Enable Threshold +

NOCI — }1—

6.3 REMEULEA
6.3.1 PWM 57771 D-CAP3™ £#/#E

TPS56C215 1 i [ id M. il It [E]) PWM #41] & & 4 D-CAP3 %I Rz 47 | %8 = n 92 I 1 A6 o i
AR R fr RS N, (RIS ORRE B A e R RS . AEREN R SRS AHF IR |, il MOSFET #47E N3 —IX
PETHI 85 % B 10 S IE R ) S8 . % Tl i (A R L e g 1 N B L B 2R 1 L T Ry [ R R
B, R, IR SR (45 ) PR AN RR O O B T E B TR s . fE B LR (V) FE AR T W R HERLE (VRer) J5
—URHETHR S B AL IR TIF A - AR — AW R , ZARME RN R FB 5] DAL H R S0 . bR SRR
8 ESR JEHACHI M H AR | Bl 2 2% 2888 (MLCC). DCAP3 2 il $h A 75 L A0 H R I ) 2% Bl B
BEAME o
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TPS56C215 W& —MRZECNES , Al %0 i SRR AR H R . 120 2O 4E HAb R AL ) D-CAP3 ANy
FEo X TART A B AME RIS |, BRSO — RS g Ry . 5 TPS56C215 FAMCAH I i 4y th g e 42 —
MKIE L-C M. I L-C I B AT 1 T s U A1

1

fp=
2XTCX1ILOUT XCOUT (1)

FEARSAE R | BEARIA I 1 2 2 o i B0 s L PEL 20 IR 4 R 45 0 TPS56C215 1 G 2 B g (. (A L-C XU A
HA 180 R LR A% IS BEMRT |, M2 LU TR - 40dB [UEERIRE , HARAIPRIE N B AEIE
BERIM S SIN T R s, PR S R B M - 40dB FAIRE] - 20dB , JFAEE R UL 15 R Ay
FALIGINE] 90 o A BRSBEE N SN E RIS P O TT SRR HEAT S5, 4R 6-1 o Dl Hh I AR L 3 (X Pl
TR M R i 0 ZUR DR OUAN o7 BB A2 08 S0l R i, DA R I s B R AR A B T T S A2 8 AR S 4 P ok
i AR RS E MEER . B R G A8 SO IE AU T IF SRR (Few) B2

R 6-1. SHEANE S

TR (kHz) F R (kHz)
400 17.8
800 27.1
1200 298

* 6-2 I T T2 77 6.7 rhRCR M 4 1) RS E A A F R 5

R 6-2. FURBE
Vout(V) Fsw(kHz) Lout(1 H) WUR-Ij-,.:jtl(ﬁ§ i

400 1.2 744325120

1.2 800 0.68 744311068
1200 0.47 744314047
400 24 744325240

3.3 800 1.5 7443552150
1200 1.2 744325120
400 3.3 744325330

5.5 800 24 744325240
1200 1.5 7443552150

(1) WESRE =R A,
6.3.2 Eco-mode 737

TPS56C215 SFHi| Eco-mode il ¥t , WL Sia 4t F 9%k . T LUEF) MODE 31 ik F B I , %
6-3 . i R E I SR A T AR | B Rt 2 A, i TR B 65 | R R
REAFIT T | R SOl AR S SRR 2 [T 034 o K B o3 i AT, 1 MOSFET
LK BEH BT — S B Sl AR S SR, SN ] 15 e SR 1 S [ A
AT, IR 6] 22 25 50 L PRI 4 PR (T T (P 7 R 2 T $7E 46458 Eco-mode Tff
BRI 0 5O (louTy)-

1 « Mn-Vout) * Vour
2 x Loyt % Fsw Vin )

IOUT(LL)=

B E NSRS, AT bR i R (Loyr) o A LR U IR S0 PR R 2990 T lout(many (LT HY U
EHIT ) 19 20% 5 30% ZIAl. & iR BE HURAR I U, (A AL IR BRI 7 R BRAE. | X — R E 2L,
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6.3.34.7VLDO

VREG5 5| B2 3 4.7V R ESR ML |, A W BB MOSFET Mtk Iksh#s s ftahBh s . FEMHEH
4.7uF AL VREGS 5|55 . =1 LDO N4t FUE (0 4058 FE o] DAZE 55 N30 LDO |, 7RSI 21 8 = fEL U J5
HANES LDO Ul =AM H YR L. BLERAE T DAFR Mk e 3 0 80CR , RUNEAS IR BLAE DX AN F0 0 H PRI T AS A2 M
N HEJE H . UVLO HE I VREGS 5] i % |, JF7E VREGS 2K T UVLO RIMEIR 22 %t . 7 VREGS
PR A Gl B R, AT DR AT AT B, (AT R A2, S VREGS HLE S A i
Zr LM VREGS F1HUE T LDO A EB BRI (ILIM5) fHE , Il VREGS LDO <M , MifiZ< ] TPS56C215 1)
il WRAFEIXFE R , JFHAMNE VREGS HUEHICH |, W VREGS LR E LA FD A D)4 2 N6 LDO HL &
(EFENA4TV) . B 6-1 B T 42EHXT VREGS M4 wE 1 TPS56C215 1% fREFARR , VREGS HLIE
M 5.5V 4R B F) 4.7V PIES LDO i 4.

Tek  Preview  Sample 0 Aoy 30 Jun 16 14:34:57
_I L | LI IW T T 11 I T T 1 T | L I__I L T T 11 I T T 11 I T T 1 T | L
L VREG5 . .
r ' ) "'"'_ e i M
| i i i T i i i i
T I I T T T I I T
Vour. . ]
z.p-_ ................................................ —]
] | | 11 1 1 11 1 1 I 11 1 | | L1 | I--I L1 | | 11 1 1 I 11 1 1 I 11 1 | | 1
Chi 204 Chz  20v = M 4 Orns 125kSs & Opaipt
& Chl o~ 504Y

& 6-1. VREGS5 ##:

6.3.4 BAHFE

TPS56C215 A —4> MODE 5| J{imf & F i bRl . FF AR AR B T IH M MA S, #2485 12 MAFE iz irk
Ao IZBAET 2 BIAE A E B RH (ILIM-1 #1ILIM ) Fig4T , 8 10A F1 12A S d i .
TPS56C215 |5 7544 Fa B8 (1 A (E HL I 5 F U PR Al BRUF R AT A, R IRty A i S P I G 75 PR v HE 808 FLAL Y
=2 i, ERE ILIM BRI S , OCL RME R /MBS 11.73A | IX MR f7 B i /ME N 0.54A (UG I {E H K
PROCPE I, A RENEE S TR 12A IR A BN AR S . TPS56C215 1 LATE 400kHz. 800kHz I
1200kHz =FPAN[E 42 Fig{T , &0 LLYE Eco-mode F1 FCCM #izl 2 (A HEAT R $8 . 1% a8 1F7E 5 2h 3 1] 52 B
MODE 5|l Fff & , F8ifFE 2% 6-3 5 H ) MODE &z —. #liEid¥% MODE 5| #i%#:5] VREGS #i
AGND 2 [a) 7 55 (11 L B 73 s 4 10 ool SR B BZ 5 I BRI R S . 1% PR AP RO THES FE BEL (R ) ARS8 FRLFEL
(Rm 1) MfEm a3 6-3 Frzs. #ifk MODE 51 AR H VREGS HUEHL | RINTE A & LAz i I SR HE R A
Il MODE &%, MODE 7| il & H ggimit VIN T~ i Ir 24,

% 6-3. MODE 5| i1 fH 5 B

Ry_L (kQ) Rym_n (kQ) BABEBIT LA PRAE IR (kHz)
51 300 FCCM ILIM-1 400
16 R 15 Copyright © 2025 Texas Instruments Incorporated
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% 6-3. MODE 5| iHH&E (4%)
Ru_o (kQ) Ru_n (kQ) BABREBIT HLIR B $i% (kHz)

10 200 FCCM ILIM 400

20 160 FCCM ILIM-1 800

20 120 FCCM ILIM 800

51 200 FCCM ILIM-1 1200

51 180 FCCM ILIM 1200

51 150 DCM ILIM-1 400

51 120 DCM ILIM 400

51 91 DCM ILIM-1 800

51 82 DCM ILIM 800

51 62 DCM ILIM-1 1200

51 51 DCM ILIM 1200

9 6-2 or 7 EN 31 LRI EN Sl s S0k B Z1 5. VREGS 3111 (0 T UVLO -1 g
J5 , WLHUE—A MODE %% 100us , 52/ MODE ¥ BifH#1 100 us. 5% MODE & iLHUs |
S5 44 o T T 0 EH A

EN threshold
1.2V
EN -
VREG5 UVLO
43V _. i .
VREG5
MODE16!
MODE MODE1 :
200 s i 100 ps tss(1ms)

SS

&l 6-2. FBFEF]

6.3.5 H 55/ FI it £ E 5

TPS56C215 AA M HE A B[] , WIEILAE SS Il L4 A 4R R BB R B (8] . 5 EN 5] ISy ey i 1
I, BB (Iss) TT4R79 SS Ml AGND Z AL SN A #% (Cs) FeHL. IXEERF 2 RIS A B AR Bl e
JE BRA R R 2 F S R BAR B AR ke . R s a] (Tss) I~ s #& 3 o -

T _ Cgs * Vrer
SS(S) |
ss 3)
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Hr

* Vger N 0.6V, Igs N G6ULA

U0 SR A AR AR R BN T B, S OERIT AR DI, AT AR R UE R T B Vg A R ITIRIZ L T
o M7 SR ORA e g b T A1 R

6.3.6 /ZE5N AR 1 75 UVLO

EN 31 53 P SBAIEHT . 24 EN 3BIRUE & T K2 1.2V (S mBI R | BATFATFY: ;4 EN 51 HLE
FEFAET K2 1AV HCHTBIEI | B8PRIE LT, 0 e T S of 45 50 5 B 0 S8 (Visager) 107 B (1
(Vsrop) . MATLALIFE 6-3 Bl A VIN Al EN 2 FIER: HiH 40 FE 48K IO E EN 3118, EN 3B — A Fhi i
lpt T BB B OB RA . 4 EN 3| IR SIBIRMER | %R IE] oo 7T LU 7R 4
HJ7HEs 5 WE UVLO MIfH.

TPS56C215
—
VIN
R1S
I
Rzi EN

& 6-3. WY VIN R B8 E

VENFALLING
VsTART [ - Vstop

V,
R = \I;NRISING
|p1[1_ \fNFALLING]_,r_ "
ENRISING )
R2 = R1x VENFALLING
Vstop — VeEnraLLing TRT Ip2 (5)
Horp
. 1 =4197uA
1y =191uA
* |pL=2287uvA

VenrisinG = 1.225V
VENFALLING = 1.104V

6.3.7 HJFIERE

UEIEH (PGOOD) 3l W TFIRML: . %1 FB B3I BISt AT 4 S M IR (Vrer) 0 93% A1 107% 2 [iJ5 |
PGOOD 5y 4 , JfE 200 s (IFLAR B IIIN 177 5. T1 REULAEF 10k ) b b ry BB I 1
VREGS. % FB 5| BIRIEIET Viye ST Voye MRS % EAGHTI SLAESOR 31 , PGOOD 31 F i %
.

6.3.8 AR FIRXR[E AR

A8 FH 320 A S5 (LA 00 2 ) e it R S L ) Sk VAT BR ) (OCL) o A DK IR 765 39 ) 2 Mt U FF O L | 7 2 2 U0 A1 ]
FET Jeiil B . SR 5o it IE b . fEml FET JFo6f SBRF IR Y 1o s it DAZR Ml R 0 n | iR
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R L far it s S I R A R P E . AEARI FET JRR i 3P B, AR R . JF
KLU B R BRI lour. BRI AMRM FET AU B = 115 B I IR ASCIE B g s T, TR FET
R Fr SRS, R RR AT AT OCL WS, IX 2 BEAR AT % it 2 Wit s2 2RI, o b A s A
TR, PO K T e ds 7T LLSCRR KT % LR BE AR T B AR LR ) 68% I, UVP HEids &
KBz s B, ISR 1 x tgs JaRWTaelt. aPFSAEWIEE 14 x tgg JAEFTR BN, EIXFPSRAY 23 (E AR %
e, R L OCL BAR ey — - AU I A R SR SLBO B . S UUIRDL R, Bt e BRI RO TR (.
RAESASIE KA OCL 500 , W ge A2 SLEIBE AN S8, AN A 1 ANBUE 30 8 IR S5 455 18]

6.3.9 BFE IG5

e NES: SR (CCM) N I E A EUR S HOy A £ S FIE R (DCM) TRV AHECIRAR , PSM $iidié ik
MIOIRE 2T OE . RSB b, RG RSt NDRHES: X (FCCM) JRHF4: 16 MEW , 2 FA VI 2=
DCM. BtIife B EM TR DCM LA ] 5 3 A2 i g SE B P PR

Kl 6-4 feon 7 BRI FE Y 16 J A 32 JH I FCCM ig47IR% & 3hZ& COMP 5l . & 6-5 7R 1Al
Z& COMP 5| JAEHA I A2 2 A SR U T IR

. Start the 16-Cycle

t N FCC Mod N

Skip Mod i cc Counter to AutoSkip FB ,\ I\
FBDC

1VREF —f — —

IpEAK(min) /\ A
j g ‘ \ NV AN CSP-CSN
— ‘\[DAD VvV COMP Ripple = 46 mV (max)
(R 1,949V \{
‘comp COMP E
mmemeenen VRer
COMP CLAMP

Time

V_IpEAK(min) Large COMP Clamp @ 6'5 Qﬁ@[ﬁﬁﬁﬁﬂﬁ%ﬁ“ﬁlfﬁ
N : DWm

Iz

V'V

Small COMP Clamp

&l 6-4. FCCM A0 BL

6.3.10 UVLO &4

RIEGE (UVLO) fRIFThae < I N & VREGS Fak# R . Wik VREGS HE(KT UVLO BIMERE |, ##F& K
Wro XAEAEFIBURY
6.3.11 #IHHF

L A M P S N AR TR L o A SR IR P R A SR WU ( Tepn , JEH N 160°C ), el k. stiR{P R AREUF
Ry ERBIIE, WERESIHEEE R T 160°C , WIS AXTIFIRIT R , BAZNE MODE B & . WIRSIHAEEZ)
JER T Topn B , M5 IETT ORI SS B ALHM | JE 2T e A BB TT 5% LR 0T 4 Y IRl e 24
T ASCHRER , S FSEFIT IR, HA SR EHNE MODE &

6.3.12 F 't 1 [E i HE

s A — 500Q Ko, AIfE R AW s, fit /R )E. TSD LA VREGS HE(K T UVLO H. EN
SR (Ven) 16T S e 2 e 2R sy | @ik SW T St Vour #EATT0E .

6.4 B IThREAR

6.4.1 B 7 EI=1T

ikt MODE 5| /£ FCCM #aUNIZATIN |, ¥ iR R 7Uoe 11 T LLOELE 3B (FCCM) i21T. £ FCCM
B , TFRIE (Fow) FEBEA k0 BBl N 4ERFAE — A LA E /KT, AL F i 227 A 22 O OB = A
Bt e IS SO BT, (HHEACH R BRI I RCR B, Rk MODE 35| fii7£ DCM/Eco-mode TizfT , NI
PR S BRSSO FLU A o 5 R A Bk kR . Eco-mode 1T 75 57 32k 1 T AR KT AT AR R
[ElibE &
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#HiE
PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

7.1 MAER

7-1 R EER T TPS56C215 MR H . Sttt rlts 4.5V £ 17 V KIS A B EVEE R E N 1.2V, &
K RN 12A.

7.2 SR

Vi =45V-17V

o TPS56C215
0ApF | 0ApF | 22uF | 22uF | 22uF | 22uF] co for Ve 12V 12A
1 ouT=12V,
VIN BOOT
L VIN . OAuF 470nH l I I (Vour >
- oz 11 ==c12 ==c13 —==c14
T 14 fss FB |13 R4 \J0-0 47uF | 47uF | 47uF | 47uF
c7 15 3 c10
0.047yF | =N REID) =
;I; e 15| pcooD PGND s ) S6oF
s P2 "
ir2 18 PaND (10 ook
2523k %%W - RMODE AGND |12
1 49.9k
= YV
B 71. A REE
7.2.1 ®Ri-ER
R71. Wit S3H
R KA B/ME HAUE  BANE| B
Vout i H LR 1.2 \Y;
lout At LA 12 A
AVour I 5 ) 7 9A SR 40 mvV
ViN LPNGENES 45 12 17 \Y;
VouT(ripple) i H R S0 20 mVe.p)
Ja BN L LPNGERE oA A UVLO Y,
(AR TTPNGENES AN DA N 2 A& UVLO Vv
Fsw A 1.2 MHz
TAERE DCM
Ta B IR 25 °C
7.2.2 AR
7.2.2.1 {# ] WEBENCH® T H A&l Bit 7R
kAl | £/ TPS56C215 #aft )1 Bl WEBENCH® Power Designer 1l 2 & il 511 77 % .«
1. EEMABARE (VIN). B (VOUT) At fis (I0UT) 23K,
2. MHMRGERRE , X RRBESE , AR A A .
3. KRR SN AES (T1) HAhvTAT IG5 R AT bese .
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WEBENCH Power Designer #2412 #il EH K |, J-2' 5] 7 SERHAN A& Aot TG DL EE . E2EUE T
AT AT DL AE -

o BITHAGE , WEE BRI L R

o IBATIVEREDIEL , TR EE ARG RE

o B i EUEE B AAT R 7 R BAH T CAD # AU S H

« FTE) PDF #& R Be it & It S5 R L

% WEBENCH T EMFEZ(ER , &5 www.ti.com/WEBENCH.

7.2.2.2 SMER TR R
7.2.2.2.1 3 BIEBE R

L KON P P L, R S S S S B A BB .l B e LR, P AT DU S R B O T 0.6V
HZ T 6.

Vour = 0.6x [1 + RUPﬂJ
LOWER (6)
7.2.2.2.2 FFHZF MODE ##E

FFIAE . B BRH AT e ( DCM 5t FCCM ) Hi##:%] MODE 5| 47T VREG5 £ GND 2 [A] {15 JE #%
T E . {EZ#E 6-3, TAETTRE) MODE 5| WAL E . JT 3R (K% 552 78 T s SCR A /N R G ik 1T R~F 2 1A
HEATRUT 25 R o BRI IT I AT SEELER i SRR (BAMI CAF AR K . B T A 2 3 28 M
FFAHE |, MM SRR ANERE . AR 1.2 MHz fE IR i | ki DCM |, i By 12A.
7.2.2.2.3 BR#EEH

B JEK S0 FEL Y o A L R S R AT IRV o B v A R RS R U R VA R A L R A B ) SO R A A e R i T
RS . ISR 7-2 , T AT H RS,

T H AR RMS R TS B i vl o5 RE 7 O Rt 8 HEATTHEE . A (R rELJRR B8 1 401 i (B RE W A FTIX S He,

Nray
Vit o

2
Vi e \Y max) " V,
IL(rms)= [IZOUT"'i’{ ouTt ( IN(max) OUT)] J

12 | Vinmax) * Lout * Fsw

(7)

| = + IOUT(rippIe)
L(peak) ~ 'ouT ¥ T o5

(8)
TEBRA . WA T , RSB RS E S BIRIRE |, K, EERFRA RS T B R w44 T B
{E HLIAE IR HL B

7.2.2.2.4 I ST

WS, R RS /£ DCAP3 1, Fa IS a8 78— DA X o5 2 AR Ae A Bt Bl e
R A A RIS R AP ROBRAS TR RE . 3R 7-2 g T I Y R AV

P A 2 A AR R KA ESR , 5 M 238 1R K ESR AUN T VouT(rippley/louT ripple)-
£ 7-2. 2UCHHE

Vour (V) Riower (kQ) Ruypper (kQ) Fsw(kHz) | Lout (MH) | Cout(min) (MF) CouT(max) (MF) Crr (PF)
400 0.68 300 500 -
0.6 10 0 800 0.47 100 500 -
1200 0.33 88 500 -

22 BRPR

V4
w
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RT-2. BWWGHE (48)

Vour (V) Riower (kQ) Ruypper (kQ) Fsw(kHz) | Lout (MH) | Cout(min) (MF) CouT(max) (MF) Crr (PF)
400 1.2 100 500 -
1.2 10 800 0.68 88 500 -
1200 0.47 88 500 -
400 2.4 88 500 100 - 220
3.3 453 800 15 88 500 100 - 220
1200 1.2 88 500 100 - 220
400 3.3 88 500 100 - 220
55 82.5 800 2.4 88 500 100 - 220
1200 1.5 88 700 100 - 220
7.2.2.2.5 A B F AT
TR 9 st T TR RN FL A
S A
INripple ~ VIN ™' SW (9)

T EWAER N LS 51 B A 40uF B Fi & X5R B X7R M N AL A S . M\ BA S EAHE B0 Him T
BB N FEL R o FEL 2 25 PR S0 HE AL AT 5 (L AH 06 K T I P A e K N AR B0 - A N SO FR A A2 X 10 1

S

loingms) = 1OUT x\/

Vour _ (ViNgmin)-Vour)

VIN(min)

VIN(min)

(10)
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7.2.3 I/ %%
K7-22K7-8 GHTHE 7-1 . Viy=12V, fgw =800kHz , T, =25°C ( BrIER B ) »
100 1.206
1.205
90 > <
1.204
80 ___,/
g < 1.203
< 70 - ° ——
S / $ 1.202 - —
g 60 7 S 1.201 —
0 Y > b1
= / 2 12
m 50 / g'
// O 1.199
40 /
/ 1.198
30 / 1.197
20 1.196
0.001 0.01 0.1 1 10 20 0 1 2 3 4 5 6 7 8 9 10 11 12
Output Current (A) Output Current (A)
& 7-2 B 7-3. AEIFRER

&S

" Vour=20mV/div (AC)

o ammEE

Vsw=5V/div

Vsw=5V/div

I

) 7-4. 41t LR S |

lour = 10mA , If[A] =

80 1 S/div

B 7-5. il %Eéwz lout = .12A. , am - 1 v S/div

Vin=10V/div

"Ven=2V/div

 ViIN=10V/div . . .

Ven=2V/div

Vour=500mV/div

VpGoop=5V/div

X Vout=500mV/div

e
VeGoop=5V/div

K 7-6. f8%FF EN EFAHES) , BF[E] = 2ms/div

B 7-7. #8%F EN TREEISCHT , ST = 200 v S/div

24
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Vour=50mV/div (AC)

lout=5A/div | !
s ot s b taprppertangiaionsad . o e ]

B 7-8. BRSNS , MEMER =3A - 9A - 3A, [EIZREE =2.5A/1S , KA =100 v S/div

7.3 EJRA R

TPS56C215 EAEMAT RIF AT EMHBEEME. MANHEEEEA 3.8V £ 17V, TPS56C215 &M E##ds.
B N LR R A UK T T IO LR, A RERRAR IE R BT . SN R R A IE A BT T I IR . RN
L FELJRZE 55 TPS56C215 G, Z iUl F — &b 1 N KA E A . $AE N 100uF & 470pF.

7.4 17
7.4.1 i R7EH

o EUCRANZES/N)ZE PCB 3R R AF M FAMERE A RGP . Flin , /B 20z BHIM 3 %) x 3 Hi)
/Y= PCB.

o TR IC MR —MIME SE R A . P XE AR TREREIT VIN 5] BEIXHFR A E

« WE 1381k PGND #| AGND /17

* WE2 A VIN BfEmHL L@ TE VIN. 780 F 7 E Z A7, ALV GEL VIN Fi1 PGND LA A
7%, DARRAR 2528 O T3 v A R

o JEZiT BOOT fidkie .

o OB IEME R E B BB AGND Jz &R .

o ff VIN fZRE 58, AR AT R BT

7.4.2 i p

7-9 JEoR TR AT )R . SofFZE AR S 5 - 7-1 th R B B EN BRI Hods AR T8 7-1 H L
o BRI TR S
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C1

C3

C12

C4

PGOOD
OUTPUT

R1

R2

R3
Cc8

Cc9
[eE!
=

Cc1

S9:
(afe]

REN

REN1

L1

c7

AGI

R5

R4

C10

Cc2

C5

C13

Cé

C14

& 7-9. T 24 /7
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B 7-10 BR TR —NMNEREUG R . ZEES— A KIIE PGND P fl—/~/N 4 ANGD [F & X 1. AGND Fl
PGND ik B 3% 42 LR MG R HLI

& 7-10. Fa 2 1 )7

B 7-11 JEoR T3 A WRNEBAT R . ZEEE K PGND i — AN F ST A~ Vi 875 XK
IR, BLE 5 — A Vour EHX

B 7-1. 2 2 iR
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Bl 7-12 JEoR TR Z MU R i EEE —AN KA PGND P A — 2% T4 5 3 LA 38 3 381 SW 4 sl
.

B 7-12. [REA R
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8.1 B Hr

8.1.1 BE=rr7 =B AFHFEH

Tl KA 558 =75 77 S BUIR S5 RIS, AN RER R 27 il BUIR 55 BRORIE & FH A SS B AT , ASRER It

277 B AR 45 B a S AT TI P~ S E R 55— Fs el ] .
8.1.2 FR %
T RGU0AIEFPEAS SR an B 8-1 s

73 TEXAS
INSTRUMENTS
-~ DRJ_Number‘PCB_Deﬁ,

Rp ™ e Eﬂ“E‘E
SR B ;
R2 5 | i@
®°n7 m; Ré

C16

D
@
=
w

-

A WR27
wm = [§ gR28
= mm [ WR29
== == [§ QR30

i iR31
s ws [IWWR32

i Wy
=
S u

& 8-1. RGWIE EV

=
0
™
@

» » [ HR38
o » [ AR39

MODE VEN

@ @
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8.1.2.1 f#F WEBENCH® T E{@ st g
A bAL | i TPS56C215 #4431t WEBENCH® Power Designer €)% & #1115 %

1. BB AFNEE (VIN). fid s (VOUT) Al Hii (1I0UT) ZR,
2. AR RE , IAZETF RS E , R, SRR A,
3. KA T SN RS (T1) HAB T AT B vk J7 R HEAT E AL

WEBENCH Power Designer #2412 #il FE K |, J-2' %] 7 SERAN R Aot & DL RS . TEZ2EUET
AT AT DL AE

o BITHAMGE , WEEERIE L B

o IBATIVEREDTEL , TR ARG RE

o B ) EUEE B RAT R 7 = BAH T CAD # AU S

* FTE) PDF #& A veit-fie & It 5 R L 5

A% WEBENCH T EMFE£E R | &7 www.ti.com/WEBENCH.

8.2 F S EHTE A

BRSO ERTEA | 15 FAE ti.com BRSSO ity Ay #EATIENT , RV ATRE A G £ B B Edi
2o FAREMMTEE L | I BRI SO RS BT I il k.

8.3 TR

TIE2E™ X Frietse TRMMEESE TR, THZEN GRS RE. LR UEMESAR Y. #%
P R ER ORI AR | 3RA5 T % B o B 2 )

BN R BN TIERE “TRERE” 24, XENFEIEAE TI FEARIE |, FHFEA—E B TI WA iESH
T B 46K

8.4 Ttx
SWIFT™, D-CAP3™, HotRod™, and TI E2E™ are trademarks of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.

BT B A S H TR E I PE .
8.5 B H M HEL

HHEOE (ESD) 2P X ANER L . B A SR (TI) EEUCE IS 24 TS 15 kb B A7 B P B o 01 5B S0 5F TE A ) b
A RIS | TS SR e B

‘m ESD MR /N2 SEUMNAOTERERE S , KBRS RS2 IR T e 5 2 2B | R NAERE MM
B ] B 2 TR AF S R A AR AN H A o
8.6 RiER
Tl RiExR AARERGIHE HARRE T ARE. 7B E o
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9 BT P ik
VE o DUHTRRCAS I DAY T B -5 24 T hCAS ) TS AN [
Changes from Revision G (August 2024) to Revision H (June 2025) Page
e B MOSFET fH2HM 13.5mQ A1 4.5mQ FEHA 7.8MQ Fl 3.2MQ oot 1
R o = ey L LY = = = N0 RO 1
o B T RCR S IR A B R B D B B B B oo 1
® 4% RDS(on)H M 13.5mQ FHH N 7.8mQ 4%‘ RDS(on)L M 4.5mQ HHiH 3.2mQ ) 3‘:13{% tuvPEN Hfﬁéiﬁl‘ﬂ)ﬂ 7 /I\
JB I I L S - . SRS 5
o OB iy BREUE N 600pA FEE 146UA | FHBHER T N BBERAE oo 5
o 35 lyinsDN FEFUEL AN ZHA FEEETIT Q.3HA oot en ettt enenas 5
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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 ©)
@ ©)
TPS56C215RNNR Active Production ~ VQFN-HR (RNN) | 18 3000 | LARGE T&R Yes Call TI'| Sn Level-2-260C-1 YEAR -40 to 125 56C215
TPS56C215RNNR.A Active Production ~ VQFN-HR (RNN) | 18 3000 | LARGE T&R Yes Call TI Level-2-260C-1 YEAR -40 to 125 56C215
TPS56C215RNNT Active Production ~ VQFN-HR (RNN) | 18 250 | SMALL T&R Yes Call Tl | Sn Level-2-260C-1 YEAR -40 to 125 56C215
TPS56C215RNNT.A Active Production ~ VQFN-HR (RNN) |18 250 | SMALL T&R Yes SN Level-2-260C-1 YEAR -40 to 125 56C215

@ 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
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI 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
4 [¢ KO [« P1L—>
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)
TPS56C215RNNR VQFN- RNN 18 3000 330.0 12.4 375 | 375 | 1.15 | 8.0 12.0 Q1
HR
TPS56C215RNNT VQFN- RNN 18 250 180.0 12.4 375 | 375 | 1.15 | 8.0 12.0 Q1
HR
TPS56C215RNNT VQFN- RNN 18 250 180.0 12.4 375 | 375 | 1.15 | 8.0 12.0 Q1
HR
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 10-Oct-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS56C215RNNR VQFN-HR RNN 18 3000 367.0 367.0 35.0
TPS56C215RNNT VQFN-HR RNN 18 250 213.0 191.0 35.0
TPS56C215RNNT VQFN-HR RNN 18 250 210.0 185.0 35.0
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RNNOO18A

PACKAGE OUTLINE
VQFN-HR - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA— |

3.6
34

_/

ALTERNATE PIN 1 ID SHAPE

SEE ALTERNATE: ﬁ ﬂ ﬂ

2
e -
<
f,_.
w
[ee)
x

PIN 11D DETAIL 18"
‘ 0.3
0.45 0.2
7X
0.35 | - w 0.1M |C|B|A
0.45 ‘ sx[05] ¢ 0.050 [C|ALL PADS
0.35 =
| 2.5
! L&

ﬁ 0.2) TYP
ﬂ \

4222688/E 03/2021

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.
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EXAMPLE BOARD LAYOUT
RNNOO18A VQFN-HR - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(2.5)

ri 2X (1.65) ——T

5% (0.5) 7‘—W SYMM |
18| | ¢ 113 ‘

f |

8X (0.6) - | - + - L

8X (0.25) 1 ‘ (RO.05) TYP
) EXPOSED METAL !
2X (0.925) - - 12
fL—J TYP — 2X (0.4)

—— (1.65)

|
= ili| | | J
2X (0.35) N | | 11
2 ‘ L
PKG¢ 0000 — - — - — - — - — - — - — - f‘ - T +-1t-—-—- T fffff —
e ) &
-ttt -—-— - -— - ——(0.65)
os—(———— [ ||| 1 (1]
+ || |
2X (1.4) J‘ f—f—f—f% ‘ ! [ ! Js
|
S S O
6l ! 7 !

2X (0.3) —=|

2X (0.3) $L— 8X (1.375) —J

LAND PATTERN EXAMPLE
SOLDER MASK DEFINED

0.05 MAX EXPOSED METAL SHOWN 0.05 MIN
ALL AROUND SCALE:25X ALL AROUND

METAL EDGE | \ METAL UNDER
; 1 SOLDER MASK
EXPOSED - SOLDER MASK EXPOSED—" o (oo
OPENING |
METAL METAL | | SOLDER!
/
NON SOLDER MASK SOLDER MASK DEFINED

DEFINED
(PREFERRED)  SOLDER MASK DETAILS
4222688/E 03/2021

NOTES: (continued)

3. 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).
4. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
RNNOO18A VQFN-HR - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(2.5) ~
Ti (1. 65)

5X (0.5) *<——‘ S\ELMM
13

et~

TYP

— |

8X (0.25) |
EXPOSED
2X (0.925) — —|— METAL, TYP \ 6X (0.3) 12
|
2X (0.36) — ~ L =N ‘ s ~
|
|
2 | 11
e - f! LT(O.ZSZS)
‘ T
PKG¢ 0000 — - — - — - — - — - — - 1 — - +‘ - —f - —-—- *T‘ —————
I
‘ 6X
2X(0.3)7’7E777777% K—L\ i /A\ [ ‘ J (01733)7
|
|
4 W R 7—7—J—7—77(0.651)
2X(O.85)7**E****77% i
! N ]
/| ‘ ~
| t
xeafT———— 1] [ [N
5 SET ‘ (1.585)
| - - - .
6X(025)— | o J | “
| EXPOSED METAL
|

1
|
EXPOSED METAL 6
TYP ‘
(R0.05) TYP 8X (1.375) ’l
L—»— (0.3) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
PADS 6 & 7: 83% - PADS 2 & 11: 90%
SCALE:30X

4222688/E 03/2021

NOTES: (continued)

5. For alternate stencil design recommendations, see IPC-7525 or board assembly site preference.
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