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Vpg-Hvs PGOOD iR #f BIAS 5k FB % ( W= et ) 1.3 1.8 23| %
Voo yaLD EHEE%“ PGOOD TjHe it/ N\ L 0.72 1 ol v
Rpc-ENspo Rps(ony PGOOD i i} Ven =5V, 1mA LR 20 40 70| @
Rpg-ENO Rps(on) PGOOD i th Ven =0V, TmA b B 10 18 31 @
treseT FiLTER  |PGOOD R F&#HioRIE ik SEIR 15 25 40| s
trcoop_acT PGOOD = H-FAE 5 1 iR B[] 1.7 1956 2.16| ms
a3

o i w~ %
tss \)jko UT/EFB E?me SW kit 5 90% 195 258 32| ms
R4 (MODE/SYNC)
Vsync-H SYNC iy NI i H 1 i 1.8 \Y
VsyneL SYNC it NI P BRI H 08| V
VsyNC-HYS SYNC fi NI 230 300 380 mv
tpuLse_H e BRI A ke P v RSP R 2 (] 100 ns
tpuLse L T BRI A K I ST R 2 (] 100 ns
WAL S A 25 R A B H S
teyne iz){cgzggﬁg% 55 B P 6 9 12| us
T TT/I\FE%J:TEE? FPWM 5t H 2 18 us
B %5 R 1]
wHE (RT)
fosc_2p2mHz PR B R % A AR RT = GND 2.1 22 2.3| MHz
fosc_1pomhz P ERIR S, B RT=VCC 0.93 1 1.05| MHz
faDJ_a00kHz RT =39.2kQ ( Y[R RT 5 ) 0.34 04  0.46| MHz
FFRATR (SW)
ton-mIN BRI K@ [A] ViN=24V, loyr =06 A 40 57 86| ns
torF-mIN T SRR T[] 40 58 77| ns
ton-max BRRIF R FE  [7) s e v B e U T 7.6 9 9.8| wus
MOSFET
Rpson-Hs i MOSFET ‘@ HifH 13 = 0.3 A 560 920 mo
Rbson-Ls i3 MOSFET ‘53 Hi fH ®=03A 280 480 moQ
VBOOT-UVLO BOOT - SW UVLO #{H® 2.14 23 242 V
8 TR 15 Copyright © 2023 Texas Instruments Incorporated
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8.5 HAHFE (42)

TR/ RAIE F THEFE ) -40°C %2 +125°C TARGSIRIGE (Ty) (BRAESSMIHT ) o S/ MERERKEREZZTR, Btk
G RYE TR E 1. RUEROR T, = 25°C 56 AF N ieA T REIA BN S EbnitE , WS BRAESA UM, UT R HE
o VN =24V, ™

BH \ WSS | BME BME BOKE| BA
B PR
VouT Fixedsps | 3-3V HIBIEE Vour HLIREE 3.3V Vour ; VN = 3.6V & 65V ; FPWM iz 3.25 33 334 V
Vout_Fixedspo |5V IHIIR Vour HUEHRSE 5V Vour ; Vin = 5.5V & 65V ; FPWM #3{ 4.93 5 507 V
Vrs PSR F R Viy = 3.6V & 65V ; FPWM #3{ 0.985 1 101 V
Irs FB i N\ B AR, FB =1V 85 115 nA

(1) BMEMBCREIREAE 25°C T4 e B AL IR, g B 6] (SQC) Tk i AR S PEIAE T TAFIR LRGPy AOBRAE . X2l
BT HSFEWT FREKT (AOQL).

(2) RXAFMAITHENRRR , FHFARREN RZR BN BT

(3) i Cgoor WA LR HEREEMTZEEN |, LM MOSFET #4545 S AR T H

£
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8.6 RG4S

PUR BURS SUE HI T BA AR AR T8 A S 2R 52 P FL R . ML RUAE A7) rh RO RIS D& T Ty = 25°C BTG Bt s/ME AR KB 51 v

RIEH] T I TIRAE Ty = - 40°C & 125°C i EEVEH A AT L. EIR IR AN B AL 7= I RAIE -

B \ RS | BAME R BOKME| B
HIR B (VIN)
" § § VN = 13.5V. V, =3.3VV N =0A,
IsuppLY RV EININE PG ERTAGE N PllglM Bt ( %BI’%SLU T ) our fout 6.5 pA
y § § VN =24V, V, =3.3VV N = 0A.
IsuppLY TR BN 70 N FRLBE LA FPWM Bt (B?ﬂﬁ s E‘jU)T out 4 WA
Dmax BORTF R A2 () 98 %
e R4 ( FB B BIAS )
VOUT =5V , VIN =55V £ 65V , 4
v 4 - 15 9
OUT_SpOVACC || ' oA % @) FPWM ## 5 1.5 5 %
VOUT =5V , VIN =55V £ 65V y sy g
V -1. 2. 9
OUT_500V.ACC || = oA %53 i@ H 3R 1.5 5| %
Vour = 3.3V, Vin= 3.6V & 65V, . ] ,
Vour_3p3v_acc lour = 0A ZiH#H @ FPWM 5 1.5 15| %
Vour = 3.3V, Vjn= 3.6V % 65V, o ] ,
Vour_3p3v_acc lour = 0A Zifi#@ H A 1.5 25| %
S
JEAIZAT AR
fsss - SR AR AT F JE AT +2 %
K A 25 9)
fpss eSS BEALAE AR C) 0.98 15| Hz
R
N ViNn=12V , V, =3.3V, | =0.6A, Fsw =
n 5(&$ 1 ,|\’/\|le ouT ouT Sw 82.7 %
N VN =24V, V, =3.3V, | =0.6A, Fsw =
n 5(\5($ 1,|\|;||HZ ouT ouT Sw 80.2 %
o VN =24V, V, =5V, | =0.6A, Fgw =
0 Mo 1l|\>Ile out ouT sw 84.7 %
N Vin=36V, V =5V, | =0.6A, Fgw =
0 e 1||\>Ile ouT ouT sw 82.3 o
ity 22 ViN=24V , Voyur =12V, loyr = 0.4A , Fsw = N
n M 2.2MHz 88.4 %
pone. V|N =48V , VOUT =12V , IOUT =0.4A y FSW = o
n Py 2 9MHz 78.5 %
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8.6 RGRHE (42)
DL B 5E P T ELAT BRPR TG AR ) S5 5 F o SR 50 b R A L& T T = 25°C O e fot/MER R A8 7 v pg
W@ P T LB TEAEE Ty = - 40°C % 125°C I8 B 6 B P IO L. R RS AS It A 22 T AT

B% \ MRS | BAME RE BOKE] A
A
Tspr Bkl E T KR 158 168 180] °C
Tsor HRU WS R 150 158 165 °C
Tsp-Hys OB 8 10 15| °C

(1) fEEBETT, i RRETT AR RGNS br G2 . SRR AT I KL fyuin = 1/ (ton-max + TorF-miN)e Duax = ton-max /
(ton-max *+ torr-min) -
(3) RW\EiIHHE. REENRH.
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8.7 MAIR:
MRAEB AW , BNLLIF4&MHER  TaA=25°C, Vy=24V

Shutdown Current 1.01
4
- T,=-40C
36 — T,;=125C 1.005
30| = Tu=25C 72 >
' Y
. o)
o
Z 2.4 — Z —
2, /. w
= "
3 A’} 0.995
1.6 >
1.2 /3
0.8 V/ 0.99
7. -50 -25 0 25 50 75 100 125
0.4 — Junction Temperature (°C)
. | / 8-2. R/t R
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
Vin (V)
&l 8-1. ST FELIR R
800 1.4
700 — 12
=
o [}
E 600 g 1
8 500 — % 0.8
3 _— S R
400 S 06
% | — =
S 300 2 04
L —— © —— Ven Rising
200l —T | & —— Vn Falling
—— High-side MOSFET 0.2 — Ven wae Rising
—— Low-side MOSFET —— VEn_wakEe Falling
100 0 -
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Junction Temperature (°C) Junction Temperature (°C)
& 8-3. Bl 51%M MOSFET Rps(on) & 8-4. fHREBIME
115
110
— 105
S
2 100
=
[}
<4
s 95
o
% 90
—— OV Tripping
85 —— OV Recovery
—— UV Recovery
—— UV Tripping
80
-50 -25 0 25 50 75 100 125
Junction Temperature (°C)
N A >
& 8-5. FIRIEH (PG) B{E
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8.8 ﬂjﬂ%‘ﬁ :Vin=12V
BrRARS AU, BUBLT & AFEH @ Ta=25°C

100 100
— VOUT =3.3V — VOUT =3.3V
90 — Vout =5V il \~: 90 [ — Vour = 5.0V —\::
80 — 80 7%/
V=
70 70 /
—_ P —_
S / / S
S 60 / S 60
z // 5 /
2 50 / g 50
0 / %
£ 40 £ 40
w Y, T /
30 / 30
/ P
20 20
/
10 ',4’/ 10 /
0 / 0 —"'---/
1E-5 0.0001 0.001 0.01 0.10.2 05 1 1E-5 0.0001 0.001 0.01 0.10.2 05 1
Load Current (A) Load Current (A)
| 8-6. HEER T HIZE &l 8-7. FPWM B T HIRk
110
o 106 \\
< ——
E 100 k\
©
[}
= 95
bS]
-g —— 1.8V 400kHz
< 90| 2’5V 400kHz
—— 3.3V 800kHz
—— 5.0V 1MHz
85
0 0.1 0.2 0.3 0.4 0.5 0.6
Output Current (A)
Kl 8-8. RATAEX (b3 EVM A /FA1 BB AR R~ )
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8.9 ﬂjﬂ%‘ﬁ 1 VN = 24V
BrRARS AU, BUBLT & AFEH @ Ta=25°C

100 100
wl— Vour = 3.3V ol Vour = 3.3V
— Vour = 5.0V P=an — Vour=5.0V P=au
so|l — Vour =12V -"1 — 80| Vout =12V o
70 /. = aiid 70
— A -
X A// $ ‘
< 60 7 = 60
z v/ 5
c 50 c 50
3 e 8
£ 40 / £ 40
i f / 0
30 30
i /
20 WA 20
/// "
10 2 10 >
!
0 % 0 il
1E-5 0.0001 0.001 0.01 0.10.2 05 1 1E-5 0.0001 0.001 0.01 0.10.2 05 1
Load Current (A) Load Current (A)
&l 8-9. HFIER T HIRBE & 8-10. FPWM BT %03
110
105
S 100 ———
< e \
[}
2 5 E———
3 %0 [ \\
5 ~J
2
€ 85
3 —— 1.8V 400kHz \
E 80— 25V 400kHz
—— 3.3V 800kHz
75| —— 5.0V 1MHz
— 12V 2.2MHz
70
0 0.1 0.2 0.3 0.4 0.5 0.6
Output Current (A)
& 8-11. Z&TAEX ( #rvtE EVM A RAT B R )
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8.10 HMAUKFIE . V|Nn=48V

BrRARS AU, BUBLT & AFEH @ Ta=25°C

100 100
— VOUT =3.3V — VOUT =3.3V
90 — vour=5.0v 90— vour=5.0v
80| — Vour=12v 80| = Vour =12V
il j7
_ 70 o _ 70 /
£ 60 S 60
g ”’/ 2 l/
S 50 / S 50 y ’
o /// o
E 40 '//r/ E 40 /
30 y '/ 30 //
/
20 J ': 20 % /
10 VAl 10 J
s »
0 é;'H/ 0
1E-5 0.0001 0.001 0.01 0.10.2 0.5 1 1E-5 0.0001 0.001 0.01 0.10.2 0.5 1
Load Current (A) Load Current (A)
B 8-12. HENER T IME & 8-13. FPWM X F 2k %
110
105
__ 100
® o5
2 9 —
T 85
[
g 80
75 —
c
S 70 4 8V 400kHzZ
E 65— 2.5V 400kHz
60 | — 3.3V 800kHz
—— 5.0V 1MHz
55| — 12v 2.2MHz
50
0 0.1 0.2 0.3 0.4 0.5 0.6
Output Current (A)
K 8-14. ZATAEX ( HrvlE EVM A B EERAR R T )
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9 {40t BH

9.1 MR

TPSM365R6 5 TPSM365R3 & — 2 #i ¥ 5 F (1 [F1 25 BLUL B B By a e | R 3V 2 65V HLJEHL & TAE. 1%
FAEH TN BV. 12V, 24V fil 48V HGEHEAT R K . TPSM365R6 5 TPSM365R3 it 45 4 il A4 Ha I 47 )
. HUEER A MOSFET |, et LA/ N R v 7 2 R4t I8 600mA 5% 300mA 1 B g L , ISRl sk
RN S I 8T T 500 |, AT LE 18 R 4% 18 H AR S R A A e L o A2 AR 75 4% 1) 3 % 4
£ AT4E R THI TR R D AN e

TPSM365Rx 1] LATE 5 A AR AN (5 25 bR IE A7 o Q1 S 5 A 2 300 B[R] B8 0 BB B TR AS SRR BT i 19 o5 2 bl T i
Ko HB G, AR RS . A &R IR M, TPSM365Rx 1 LA /b 1 7138 e 1 2 35 46 4
RGN AN, B N B TR B PGOOD it il LLIEYF 2 B g £ fr i e,

TPSM365Rx A] LAf# 3 RT 5| B A5 4415 5 S230 200kHz £ 2.2MHz (I i T S Za |, HEE T 2

FEEITNRE , T4 M s U B A ) EMI PERE

o ZfEEEEA T Flip Chip On Lead (FCOL) AR 5| BHIHEFIBETE , v SZBLEE i aQFF 571 5547 & I B A
EMI.

o EBENLES (PRSS) i i AT BEAR IR & 5t .

o IR EIE AT FPWM A3 2] 78 47 285 H L 3 ) A SEEILPE 58 [P T AR

B RIS AT BRI R AR R A DB R ER IRER, BRI T EMIEMC 22 i it ) = 2% 1k
ARSEAS o

TPSM365Rx HiJuT (48 4 Ry IhAe | T LR R TR -
o T BN BRI 5 (0 TFIR PGOOD 3477 52
- AHEWIRENR TR | TR
- AL R BUE (UVLO)
- RRIFThAE
- PRI R PR B | A B E R U
o FUAT R MG R o 0 R O M i 3 A
- A E SR AT

LD R R B T A RS B S TR G o SR B 72 LB B RAG J= , XMA R R R R4
et A RAT RS, 2T 104,
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9.2 ThEETT HEIE

—vce
————————— 1
MODE | : FIXED OUTPUT:
sve! e ons  OTE]
OSCILLATOR ONLY |
_________ |
RT SLOPE —
COMPENSATION VCC UVLO LDO
444 N
THERMAL TSD
Fsw FOLDBACK SHUTDOWN
EN [}—— EnapLe [SYSENABLE JBoOT
Z=0.4pF
[
: ADsOUTPUT | HS CURRENT SENSE JVIN
| VOLTAGE |
| | vamiaNTsONLY ERROR
e | AMPLIFIER
L —
BIAS | COMPT l
! MAX Jsw
: and
| MIN H
4
H I LIMITS I
1 —_I>
! FIXED OUTPUT: HS CURRENT 10 uH
: VOLTAGE | LimIT Jvout
| VARIANTS | SYS ENABLE SYS ENABLE —
INLY. - |
e Stk TSD SOFT- CONTROL .
GND [ START LOGIC and e
VREF and DRIVER [ini
BANDGAP
vce uvLo LS CURRENT
e . LIMIT
| | ADJ. oUTPUT Il FIXED OUTPUT |
| | VOLTAGE 1 VOLTAGE | T
| | VARIANTS ONLY | | VARIANTS | =
| [N ONLY | MIN 1 -
V| ____FBlIrBIAS  1|LSCURRENT N L [enD
LIMIT
PGOOD —
EJ—L FPWM or AUTO vout uviov
|— >
PGOOD VOUT UV/oV LS CURRENT SENSE
LOGIC

9.3 ReiEULEA

9.3.1 M\ HIETLHE
TPSM365Rx ik [l fa At N B EVEE A 3V £ 65V , & T A 12V F 48V i N HIFEH A L. K 9-1

o ) i R R L JRE A T SR T TPSMB65Rx HL e HI By A HL UL (0 e T A I 45 BT s (9 B 7o

Vin=3Vto65V

VIN

C
IN EN

vCC

RT

TPSM365Rx

SW

BOOT

VOouT

FB

D PGOOD

@
z

indicator

]

€

OVom='|Vt013V

louT(max) = 600 mA/

Rear ICOUT 300 mA

& 9-1. M N T/ERRETEERN 3V & 65V i) TPSM365Rx J5 3 &

TEREANER , B VIN 5L ) o T AE 2 B B A7 8 A S () AN 70V B2 e RBUE R . SR VIN 51
E R R IR ORI A R R BUE M , AT REZ R IC,
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9.3.2 ¥ H IR B

AR B ERS

TR RS TPSM365Rx B 1.0V £ 13V [ al i ik i EVE . % 8 5 s 752 A d e
%§ RFBT %D RFBB ( %72‘@@] 9-2 ) ° E VOUT E‘Jiﬁ%ﬁﬂ"ﬁ FB %IHHZIEEE?% RFBTO E FB ﬁlﬂiﬂ'i AGND ZI‘ETL’E
% Regg. TPSM365Rx Z 41 b A7 wI iy t i s db T ) Y 5 2R A AV N BB e FE RS AT 01T . Regr AOME AT DA
FITTRER 1 352

VourlV] 1) )

Rppr(kQ] = RppplkQ] x (T

TR AT, W REIE R E S Regr HERIIATBHE A S Crr ROULBES N . AREZER , EZH
110.2.1.2.7, XFREER MRS, A EASNG B S ST RS Crro

AGND

& 9-2. AR SR BRI HE

2+ 9-1. 5 Regr . B Fsw FIB/N Cour

Vour (V) | Rear (k@) () | X Few (kkz) | COUTM §"F’ (1| Vour (V) | Resr (k0) ) | 2 Fow (kHz2) S guF) i

1.0 K 400 300 3.3 23.2 800 40

1.2 2 500 200 5.0 40.2 1000 25

1.5 4.99 500 160 7.5 64.9 1300 20

1.8 8.06 600 120 10 90.9 1500 15

2.0 10 600 100 12 110 2000

2.5 15 750 65 13 120 2200

3.0 20 750 50

(1) Regg =10kQ

XITREZHMNHA , GBEN 10kQ ) Regge Regr FAEMCK |, Tl #6 BLR VAR |, IR FE 20 E
B, MR A . (HAE , TI AW Regt KT IMQ |, RO FE S SR TE 25 ) B e md . i
K S A B BRI, | 385 7 B A R R S AR IR AR R . 1B AT R R T RE AT, R A S AT 2R B PCB g
FEIXE. AXRMEENKEZELE , ESHTT 10.4.

] 2 e L R A S

¥ TPSM365Rx JHAEf & ik 1 ( AN ) i, R 5% FB/BIAS #2234 i (VOUT). 3.3V 5 5V [f&
TS HE RSB eSS . BRBEEmEESHEZEMER , ESH 776,
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9.3.3 WA HAR

iy N P s SR B A1) T2 e R T SR A A2 AT R IR T 5 B A N B P T o T R 00 P 8 P s SR B T B2
¥ A BRI DT = RMS LSS, 72K 2 20 i T4 A\ A48 RMS Hijit. SR A R4 RMS R
ITE D = 0.5 B, IXH) FLZRZR 1) RMS LIRSS 4000 0K T4 h B i) — .

NG,

Igutx (1—D) +T (2)

ICIN,rms = \/D X

Horp
* D= VOUT/VIN %Eﬁ;ﬁ% ﬁétto

BARTE LS, BRSO N F UL A LR S 70 B 20 ) fh i N R R N P Bt o A RS P JR B S0 L UAL )
BT, MRS E D B R HIEEA (lout — ) FUERTRE , JE7E 1 - D SARIFENBRE N N IO .
RIE A\ P 2 A U - DR LR P2 45 Tt PR URE RO T SRR . ERIIBE SIS P I PR A B = A i
o it 5 ESR MSREU  EANLS &, JrfEa 3 AT LGS e I AE S0 i TR I AL -

_IgyrxDx(1-D)

AVi Fsyw X CIN

+Ioyr X REsR ®)

JIRE 4 gy TR e SR LA BT T AN L

Dx(1-D)xIgyr

Ciy =
IN=Fgw = (aviN = Rgsg X TouT)

(4)

Hrp
© AVN REIAGUE A A

TPSM365Rx 75 E 4/ 2. 2uF M @SBy N2 o AN A R 0% o e RTE R S5 20 10 i i P s B R B . B T 42
PBESUY FLIR R T oo 75 5 HoAh FR B BRI 2 A, BB N 2 2 I8 A B AR H AR T — MBI . B BRS
FER NPT RE TR BRSNS . SN AT EER LA S TR AN B N T fME2P 7 2R 38 PR
T B EE S e KN B R PRSI A R 8. R 9-2 WA AN 2 Rk B ARYIK.

R 9-2. EFEHBNBE S

FLA AR
LiIoA: A HAT R S SRS
BEHE (V) A2 (uF)@
TDK X7R C3225X7R2A225K230AM 1210 100 22
Kemet X7R C1210C225K1RAC 1210 100 22
Kyocera / AVX X7R 12061C225KAT4A 1206 100 22
Sansung
Electro- X7R CL32B225KCJSNNE 1210 100 22
Mechanics
Taiyo Yuden X7R MSASH32MSB7225KPNAO1 1210 100 2.2

(1) AREEMFER. MRS RoHS MIEHPRE AR P ETSIESIHIE TEER | WA NBERONT. WSWZ =077 %0~

I8
(2)  WIEERAE (BRI R R EREE | A RERN ) .
9.3.4 f HAA S

R 9-1 FI T TPSM365Rx It s 1 die /Mt LA B (8 B B FEUAS I, 02005 18 EL U O B AL FE AR AL RS o X
TR A , BEARGT BRSGON A TR & S B ERUE (B 5 F A 0 SE P BB 2 [ AR 22 57
AINET Courguing FIFINRLARS , BIAEW DURHI L. K ESR AWM FH A& . A RN 730
DLkt i AR ERSIR | SR 9-3.
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# 9-3. IEFE A H BASR

AR
AERREg() - v =R S

N BERE RS SR I (V) B )2
TDK X7R CGA5L1X7R1C106K160AC 1206 16 10

Murata X7R GCM31CR71C106KA64L 1206 16 10
TDK X7R C3216X7R1E106K160AB 1206 25 10

Murata X7R GRM32ER71E226M 1210 25 22
TDK X7R C3225X7R1E226M250AB 1210 25 22

(1) ARMERAEL. MEY . RoHS FMITCHVRZS PR AE 41 A S 10 hiE TZER | WS WIS ORI . 1820 =777 2 54 7

/B
(2)  FANFHAE (FRAEHEIN A B A AR, A REECN ) .

9.3.5 G . JashfIehr

EN 5| R 4513 TPSM365RX )8 S8 fE oW, HE EN 51 E(RT Venwake = 0.4V, S fFt & (R R C
Wtk . fESCWIAE | S30F T FERI BN B LIA H 2 FRRIRE 0.5pA (Viy = 13.5V) 2 F. HE EN 5| E KT
VEN-WAKE , ## st 2 E NFEHLEES , 36 LDO FH LA VCC. Bi#E EN HUE#E— BTt @808 VenvouT

P RAIFIIE G | HlEH)E st N B S FES W R, 24 EN SN BRI EE /DT (Ven-vouT -
Ven-HysT) I, B8R #5457 IR TP SCF BB ik N 8L . il EN 51 A R i — D PRIEE Venwake BT, 880
ARG o WA 75 B AR B P, AT T & v U AR HE (Y EN SN 51 IR B BE 22 VIN SN 5] .

NG AVE EN SN 51 =S

778.5 hHIH T % EN REZ A . ¥ 9-3 RO TREMAEIT N , K 9-4 BoR 1R h A M AL FE EN S5 3)
Bot. EN NG, 23 K4 Ams BISEIR G, it BT AR B0R 3h_EJF , JFAERZ) 2.58ms (tss) Mk
FRAME. 213 KRY 1.956ms (tecoop act) MIER G , PG b3 & A& . fE)8 s | £85I %
A, ARVFEEEN FPWM . I A2 W EN B ETFHE IR &1 .

EN

A

VEN-vouTt
VEN-HYsT T

VEN—WAKE

V(‘EC

3.15V+

o
\j

Vour

B 9-3. FEMREAT N
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O O S SR R S P
EN (5 V/DIV) 4

VOUT (5 V/DIV) A

PGOOD (5 V/DIV)

IOUT (500 mA/DIV) )

2 ms/DIV

& 9-4. Vi\ = 24V, Voyr =5V, loyr = 0.5A FHHI{EEE/E 3D
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JEE EN 5] EBRSME UVLO

FEHLRFLT , {E SRR A UVLO AP AFE R T X 0] DU 9-5 v s i) HL % oK
SEHL. AR R R E Y Von , TIRWTHLEA Vorr. B 5 , Reng FHAEAE 10kQ % 100k Q (17
WL, a7 TR 5 A7 6 715 Rent 1 Vore-

EN

— AGND

& 9-5. #M¥5 UVLO R ¥ B

Von )
Rent = [7—22— — 1) xR
ENT (VEN —VOUT ENB (3)
Vore = Vo x (1 — VEN=HYST )
OFF = VON VEN — VOUT

Hrp
* Von N VN FEBE.
* Vorr N VN KiTHIE.

9.3.6 4} CLK SYNC ( i#iZ MODE/SYNC )

FE—DRGP R IET 2 REEE . TSI E S R SRR R T AUK . TPSM365Rx 1 H A MODE/
SYNC 5S> 5 Fo v R PR BETE N R &4 R0 B8 AT A b . ZEFIARBE 77 &b, 17 MODE/SYNC 51 i
SEALAG IS S BT BT i E Al o ANER I B [ D R A B3R (PLL) SRELEY , W BR TAEMTBORH T
Yoo BIAE] TPSM365Rx [FIFMARI B 1 AR E AT I B, (B SRAE TR IR R AR . 4o th i IR 4K 2245
FIRIFETT . BIRMEFERPRAR , Z3SREFE FPWM 850, JFER 7RI L CCM KBtz AT

TPSM365Rx ] MODE/SYNC % \ 5| v 78 = Fh ] Pzl — Figf7 -

o HBIE - FER ORI S B ERRE S] (PFM) IS8T, AR ELRT B Lk S ) R S

« FPWM #:0 : 78 FPWM BT | 28 A (7 1, T SR VP B AR Tl ol FRUER A o X RE RV T BT
WHE AR IEIT .

« SYNC = : A ERI b4l E 2 MODE/SYNC 31 IS 5 o W By ey J ) 78 008 N AT
I HANBZ d5 o 2 W7 N 1) B J 3 S ) (R AU BR ) I B30 ikt 2 556 i 21 MODE/SYNC 5| Jl 145 5 AT 2 A1 DT
fid. MasfFabT SYNC ) |, BEEE FPWM U Fig T —8 - 2R B E |, Wi RVFEERA R
59 N UCEC it N 3] MODE/SYNC 5| I 45 % .
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9.3.6.1 ft/# 7% MODE/SYNC 3/ Bi##)

KEZH T EZS R Z M ST H T RS R BE S S 8 7 I ] . IX L RG] LRI A e &GS, HiE
PUERZ RIES . BkobAIo% MODE/SYNC 3 iz hil st X R4 R A A . B G shikri415¢ MODE/SYNC 3] il
W, AN BRSPS S . # 9-4 VLA T Bk A e ik Rk E

£ 9-4. kPR G R E
MODE/SYNC #IA MR
> VMoDE_H HRAN FPWM %8
< VwmopEe_L R A ) R E
[ 5 I A SYNC X

9-6 S I AERK AKX MODE/SYNC % F H s A FPWM #5xQ2 7] {5 e, 88 ERTA] tyope 2 )5 %
B TR K 9-6 FIE 9-7 IR T VRANME B

:4_Transition to new mode of operation
starts, spread spectrum turns on

v

> tmope

FPWM Mode

Auto Mode !

& 9-6. AFIERA FPWM R 2 8] () 5

405 MODE/SYNC Hi B ARHF1EE (I K T tyope » a MR EN B el FPWM #83 , JFSTIFR A ( 4 R)s
H T H) %E ) , MODE/SYNC 2x4k&E LAk AH K 7 %1817 .

\ 4

< tmope

| <4—— Now Auto Mode, Spread Spectrum on

|
1 |
VMopE H b |
VMODEiL : A : I
| [ !
— >tpuse L —» >tPULSE7H_>:

| I
|
|

|

! +— <tgyne———»

&l 9-7. A SYNC B4 2] 53

! |
+—— <tgyne ——W

I
I
} <4—— Now FPWM Mode, Spread Spectrum on

|
|
| |
[ | | |
: |V ——
VMODE H |- | ‘/ }
Vmobe L - ,“ E\l W‘ I |
| | ! |
¢ >tpyse L — 1 *¢— >truise H 4’} }47 > teutse L——P }
| I
|
! l—— <tsmo——»

& 9-8. )\ SYNC B #:3] FPWM 5%

9.3.7 FFHME (RT)

f&Bh TPSM365Rx #4174 RT SIS LS | syR et A G2 nl 78 H 8 A Ao B 75 10 AR SR & T 200kHz 1
2.2MHz 2 [A]. 1521 K 9-9 LA E AT 5 JF MR Fr s i e BEAE |, s B AR 9-6 Wb AT ik #E. RT 5] JAN
MODE/SYNC 5| HZ 53 R — 5| AL B . FEIEETE N R AT DA RT 5 JIAL 5 AR S A B PRAE 1 % TAE 7
KA | ] LI MODE/SYNC U5 If 5A4MER B E S R0 . A X0 RT 5T RENER |, S R*E
9-5,

% 9-5.RT 5| & &
RT #A ik S
VCC 1MHz
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R 9-5.RT5|HERE (%)
RT A FESZE
GND 2.2 MHz
RT % GND FHRAE R 9-9
B (AR To V)4
RT 18286
"~ Fsw'! )
Hrp
* RT 2B HEHME (kQ).
* Fsw RTF R (kHz).
80
70
__ 60
S
< 50
S
@ 40
o
£ 30
20
10
0

200 400 600 800 1000 1200 1400 1600 1800 2000 2200
Switching Frequency (kHz)

& 9-9. RT [ 5K H KK R

AR AR F 0 L oL W S BRI . B 96, T Rer B | LI 754 5 P S RIS LA A
R SRR Hh T T

& 9-6. FFRE 55 BEFKR AR (loyr = 600mA)

ViN =5V ViN =12V VN = 24V ViN=36V ViN=48V
| el T vour e (v) Vour 15 (V) Vour 151 (V) Vour 15 (V) Vour 51 (V)
BME | BRKE | BRME | BRKE | BME | BOKE | BAME | BKE | BME | BKRE
200 81.6 1 1 - - - - - - - -
400 40.2 1 24 1 2 1 1.9 1.1 1.8 1.4 1.8
600 26.7 1 2.7 1 4 1.1 3 1.6 2.8 2.1 2.8
800 19.8 1 3.1 1 6 1.4 4.4 21 3.9 2.7 3.8
1000 15.8 1 3.5 1 6 1.7 5.8 2.6 5.1 34 4.9
1200 13.2 1 3.9 1.1 6 21 8 3.1 6.4 4.1 6
1400 1.3 1 4 1.2 6.4 24 12 3.6 7.9 4.8 7.3
1600 9.76 1 4 1.4 7 2.7 12 4.1 9.7 5.4 8.6
1800 8.66 1 4 1.6 7.4 3.1 12 4.6 1.9 6.1 10.1
2000 7.77 1 4 1.7 7.8 3.4 12 5.1 13 6.8 1.7
2200 7.06 1 4 1.9 8.2 3.7 12 5.6 13 7.4 13
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9.3.8 HLF IEH B BT

W RS A TR R, 4 TPSM365RxX [ PGOOD 5 I F LR IE % ThRE it vl H T 2 AL R G ab #E
o IR H A H L R AR RN FR G I 55 28R B 2% 44 T LA S OE A Bh B TR ORFFAR HB S o T3 808 28 1T By 175 4
HL LS R I A% (B B0 7 2 B RD D B AS S R) ) I S IR R AR S o RREEIN A>T treser picter HOS HE FE IS A2 A
SR IR IEF AR BT SEE 9-10 , v DL IF B YR IEH 21T . 3£ 9-7 $2ft T PGOOD 1247 /1 B 411
MEYIEK. EXH, Vpgyy e E XN Vout ( BAafa B BE ) 1 PGyy AFTRCA | VpGys € LN Vout M
PGuys HTTHRA , Hrd PGy 1 PGrys #8I7E TS 8.5 . fEWIMG FHEHARE , MR Venvout B HEIEIE R brE N
R FP 2 ) RS IR Sms (( LEUE ) o ZAEBANFESRAFE AR &2 | 7 FEUR IR 5 D) BE AT A oA 1E W8 4T B
AR 2 EN BARE , Ay e br i g o i) o . 78 EN RH-FI , REH A HIE Veep.vaLp
= AV (HAME ), IR IR R R AR

HLYR IEF 5 O RS — TR N VATE MOSFET |, TR E — MM Lh B2 A& M YR . k] DURYE 75
ELEEE M RHAE L B 2 Voo BE Vour. WHERAFEZEILIIAE , PGOOD 5l ] AR ¥ T Elideth . Kim N i%
Sl AR BN < 4mA.

Input Output
’,’ / Voltage Voltage

\
\ Input Voltage
g j¢treseT FILTER \ «—

I: —»itpcoop_acT
| "

. _l My oy ____\d__/\ ____ Y _W_____
Veeuy (falling) ———4————4—-4#———-/r—————-—————— I»— A :———:——— :

3

|
|
¢ treseT_FiLTER
| tRESET_FILTER —p4 14—
|

Vingr(rising) ————————A4- - f e ———— JE Y JRI I S 4
Vi (ling) === e = oo AR=m=aes i
/ i Ll | |

VegvalD ———————— ;+ i T ity Sty Yt ety
GND — — 1 S AN SN B §

PGOOD ,
\ P Small glitches i
PG may not | ; do not cause
be valid if Startup ! Zr:;l Itghtches d(t)in[:g: R\eset to signal PG may notbe
input is below delay PGOOD_ACT a fault valid if input is "
VeG.vaLiD below VpgvaLip
&l 9-10. BJFIEHIE/T ( AEIKE OV Hft )
#* 9-7. PGOOD HI#(#% M (HZEA-T )
[ D =] WK MLIR (FEHZ)E , DAL thcoop_act A HERI PGOOD #i )
FeRH L
V <V, Ht>t
ouT < VpPgyy RESET_FILTER VeGy, *+ VPGue < VouT < Vesg, - VPG
Vout > Ve, H t > treseT FiLTER et st L T
T,> Tspr T, < Tsp-r-Tsp-Hys HEaHHiH &
EN < Venvout - VEN-HYST EN > Venvour A A4 H AR
Vee < Vecuvio - Vec-uvio-HysT Vee > Vecuvio HoR s di i oL
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RIEE . FERWT | B E 0.5uA (B UMHE ) .

9.4.2 AR
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9.4.3.1 CCM #£=
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TE ARG AR R F AR P AR R A e gerh | D S R RUELL | S8R

D =Vout/Vin 9)
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Wt 5 0 R 1) o A T FR ) S0 L AEMEERR D MR 0L T, B f IR R MR AR R L F DURES

! V
sw _ ton out
b tow Vi
V\N
o
(o)
8
o
> | ton | torr o thierz |
(% - » - >
- —
0l— — [
- ™ >
i
- A
C
g
31
O lpeak
S
S lour
2 Z AN 2 Nt

EEHMEXT , —H SW W SRR ELE | IS mtakh. B, EEfT “RE RN, — Bl i T CCM b RUB AR 80
M, Zasftai2 bl DCM a7 .

& 9-13. PFM 1217

TPSM365Rx 7£ H a5 2\ T B A S /ME(E B SR FIR E (TEZS 0 777 8.5 T lpeakmin ) o FEIRAE B € H A\ FLE
THEEBPE , SEEEE. A5, BRI R XA TR Ry PFM BEFa k.

Copyright © 2023 Texas Instruments Incorporated TR 15 29

Product Folder Links: TPSM365R3 TPSM365R6
English Data Sheet: SNVSC83


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tpsm365r3?qgpn=tpsm365r3
https://www.ti.com.cn/product/cn/tpsm365r6?qgpn=tpsm365r6
https://www.ti.com.cn/cn/lit/pdf/ZHCSPW5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSPW5B&partnum=TPSM365R3
https://www.ti.com.cn/product/cn/tpsm365r3?qgpn=tpsm365r3
https://www.ti.com.cn/product/cn/tpsm365r6?qgpn=tpsm365r6
https://www.ti.com/lit/pdf/SNVSC83

13 TEXAS

TPSM365R3, TPSM365R6 INSTRUMENTS
ZHCSPW5B - SEPTEMBER 2022 - REVISED FEBRUARY 2023 www.ti.com.cn
9.4.3.2.2 B3

R g i R O s f o, TPSM365Rx st 2 PRk . R E N IR ZHOR S 4MEd tH COMP ( — RN iB(E 5 )
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AN R S AT IR A SR LR AR K. S8R e a3, it R L ATR LN 1% P
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TEEART | — FU ARG T4 PR 1/10 (OAUE FRIRE , e P S | L7 W P P 5 4 e et LA 1% B
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FH B AU B 38 R/ b Bl Bk I i % 12
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A
¥
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A AMHz. FRFRBINEIEN 24V, RT 5| ZEEZSE] VCC , NIfH B BT HRIR & E A 1MHz.

Vin=24V 0 ’ - VIN SW
2.2 yF l 0.1 yF l EN BOOT
1oV 100V T TPSM365R6 )
= = VOUT oYour=5V
l lout(max) = 600 MA
Reer 2X 22 4F
40.2 KQ I
vce FB L
100 kQ S Rees
10 KQ
, RT PGOOD
14F - GND PGOOD
? indicator
B 10-1. 751 2 FH FL
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V=24V O , ol JVIN sw
22 4F l . EN BOOT
TPSM365R3 Ve =5y
vout L O | rtmany = 300 MA
R
402K Iz X22yF
vee FB 1
100KQ S Rees
10 KQ
RT PGOOD
PGOOD

GND
? indicator

& 10-2. 7~ 52 E 2%

10.2.1.1 #i1-ER

XFF st R ], AR 10-1 hAl B RS BUWEAMASE , IR EA i o 77 B AR R A
£ 10-1. BitrBISH

Pl = Li=A
LIPNGENES 24V
T L 5V

it LR 0A Z 600mA
IPS kS 1MHz

R 10-2 $RMUE T sk B AR D AR G T AR DL K 2 AN R AR ISR AR DL . e B R e Y A RS S
R 10-2. SEATELER 1 DRLE R

SERRFT | HE AR HilE R (1) BERES
o 1 2.2uF , 100V , X7R , 1210 , W& TDK C3225X7R2A225K230AB
1 100nF , 100V , X7R , 0603 , M #% MuRata GRM188R72A104KA35J
Cout 2 22uF , 25V, X7R , 1210 , % TDK C3225X7R1E226M250AB
Cvce 1 1pF , 16V, X7R , 0603 , Fgi% TDK C1608X7R1C105K080AC
U4 1 TPSM365R6 65V 600mA [F] 5 [ Ak b PEINALEE (TI) TPSM365R6FRDNR
(1) WESRAE = m i A

FREG UL , TPSM365RxX HRHL B 7E T X FAME ST KRGS T IEHI1E1T. HE , BRI BAMEE X — 25 [
Hfn AT Tk .

10.2.1.2 £ # T FE

10.2.1.2.1 {fiF§ WEBENCH® T EAl& eHlitFR

T ff ] TPSM365Rx #%14 Itk Bf WEBENCH Power Designer Il & € il 5it 7 %, AT LR ERAE

1. ERBEARABE (Vin) - B (Vour ) Ml IR (lout ) ZXK.
2. (A SREIZBOT RSB, IRk 5 A R A RRAS
3. CKAERIBOT SEMAES (TI) HoAd AT 47 B R TT ST HEEL .

WEBENCH Power Designer $&ft 15 fill HLE | F527 51 1 SERHA RGP G DA 0 APk A

EZHBOL N, ATHAT LN ERAE

o IBfTHADR O WEREEEIY UK TR .

o BATIEREDTEC TR R RE

o CRg o il TR R U7 5 AR CAD T
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o FTER¥F TN PDF G 5 RIHEIL=,
< WEBENCH T EfE4NE R |, 615 www.ti.com.cn/WEBENCH.
10.2.1.2.2 ¥ B R E A

TPSM365Rx %44 A% H F i@ i — AN HL P 2 R 28 M AN T . Regg FIEEEN 10k Q o Rpgt FHAE AT BAMFE 9-1
e el A O A28 10 1HE -

VourlV] 1)

Rppr[kQ] = RppplkQ] x (T (10)

XFET#R I 5V i HE | ZAXBHNEN 40.2kQ . 4 Regr EHFHRILI 7 AR HEE 40.2kQ . 53 |, R
fif P E 1) 3.3V B 5V it FL I LR ERAR (A, 17 T LK FB/BIAS 51 B ELHGE R Bt AL A 2%

10.2.1.2.3 PR EFH

Bt P A SO AR n] 7 2% 9-1 thk B, 4T 5V i, @IF AN IMHz, BT AR B N
1MHz , i5¥ RT 51 & £:8] VCC.

10.2.1.2.4 A\ A AR LR

TPSM365Rx TR H/D 1 A~ 22uF f 1A 0.1 uF &N . FEAEH A 208 %05E i o AN B 1 = b i
PERI A . N AR I R S GO UK T B KN HLE

FF Ukl R 2.2 0 F. 100V, 1210 b5 SFAT 0.1 o F. 100V, 0603 #15% )R~} P e L 28 85

10.2.1.2.5 ¥y R AR R

XIT 5V Hit , TPSM365Rx %42/ 25 u F A MG H A A RE IR H 84T (ES WK 9-1) . RE(EHHEA L%

WUE LI AR JEE (1 e it o B R TR LA A o R AR IS B4 A P 7 DA B AR S0 F T B - B AT e 2 7 a8 R B
Ho

PEBEH RIS 7S 22 0 FL 26V, 1210 #he RSP B R &, L A ROEAAE BV N2y 42 1 F,
10.2.1.2.6 VCC

VCC 52N HS LDO [t , M T ouRa ks e gt i, 24 # 2 —> 1pF. 16V fg el a% LA VCC
EFEE) GND , DUfRIEWISAT. W% , S AR MEBAEFT AR . (H , %8 AT T8 i IR Th R s ft
LA HBE (TSP 9.3.8) o EXFENL T , 10kQ % 100k Q i P IE & — DA IERE . VCC IARFRE
HH SN 3.15V 5 ISP 8.5 1 AR

10.2.1.2.7 Cgp &%

FERLEEREOLY |, WIAE Regr LAEATATIS AR AS | DACSSE SR 25 i L Bl 5038 PR AR AL AR B - A A B Regr KT
100k Q@ fERJEH AL, BKH Regr 165 FB 51 LR A A B & 27 A — A ME SR, AT TP A
M. Cep ABN T IR FIEEIE . 77230 11 M5 Cre oo (EATE 7720 11 45 H B AR S 5 ARG
MHE R E ] Crp R AR SIS VRIS e BT AR REAT SCIRIT |, “EH A (70 7R as TL 1L P s
B E il EL i #e teas I BEas s ™ W e AEw A M .

4 C
out X tout (11)

VREF
120 x RpRT X
FBT \/VOUT

CFF<

10.2.1.2.8 HJFEIEHES

X 75 AR IR A S R AR R AR e R AL TR RSO R AT, 25 PGOOD 51 BAIAN A &4 L IS Y5 2 8] 45 ]
EA IR A

EM Y, #E PGOOD 5| JAT VCC 51 ( #B 3.15V LDO #ith ) Z AJHCE T —/> 100k Q HifH2e,
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10.2.1.2.9 HERFIEEE

ST R AR — R, TPSM365RX {EIZAT I AP AR DI A o T DIy G 1A R M0 52 A FLSURSE B 14 P9 J5SEL P T
RIS L UL b A P A R T (T ) AR . DhaR B LD R E R o ya AT PCB A5 1
PREL. TPSM365Rx [ e 45 il A6 AR 125°C. X 2% IR IR ER ) e K Dh B , AT PR ) S it . 77 25k
12 SR T EESHZ IR R. RESHE , BORKIIAERIE (Ta) AEKE) R ya H 2 AR it i
AT DA P AR 00 2 A 4 11 s 2R A S R DR AR o RAE L rp i 5 ot 2 mh RS B P R RS AT 26 AR T DA
A SERAE SRR . B, AT LA S EVM DAVLRCHT /& N A 20K, JF BT UE R RR . R g F IR {E A
flithe W “EFEFIC HELSGR T WHRE PR HERE A B ey B R E X TR s Rk, A
TSN AR RE o %3R8 TP R T OB 7E SE PR N PP AR D SRAS I — 2R E 261 T IR

T;—T
(r)-Ta) . = 1
Rgja) XT—7 X Vour (12)

lour|MAX =

=

\l:':‘
N

AR gp 2 DRESH, R THZHER , il .

IR R

PCB A

A A T A

BN A LR

AT E

TE NS, TEHAL 24V V |\ BV Vout R T , EVM AR R o ya 2929 30°C/W. LLR 5 5 AT AR HLAE 4
PCB it it At X 25 5 MRS 5 R o ya FIFRFE -

HA P FERTEEH , DMFEIGIEE T MR
“Yh i M B RSB PR A EE A S AT 26 15 I R A
“CEGLERIC FREHTEER” IR
“1E/H LM43603 71 LM43602 fijtt #ilit” MR &
“PowerPAD™ i/ #1875 7] 7 I HTTR 75
“PowerPAD™ # ik~ MR &
“EH RIS YT TR
PCB #4115 #%

10.2.1.2.10 HAhzE

« RT 51JIA LLUESZE] AGND PLSEZHL 2.2MHz fUFF 4R |, e LUERE] VCC LASZIL IMHz fIFF 4%, RT
SIEIAT GND 22 ]34 (1 B FH 28 7] 76 200kHz 1 2.2MHz 2 18] % B T 3 () TAES 2

o XfT MODE/SYNC 5| BB S | it 51 B4 2 S 30 i 4 2o i 25 4E 1E N SYNC #:4/E. il ¥ MODE/SYNC

5| ER AR HCT |, w28 R 5 345 R PL PRM #0217 . i K MODE/SYNC 5| HER A E T, ]

fEZRAFEN FPWM 888 | X FERIE A TR , A LR iz1T.

AT LATE EN 51 B in— AN B IE2S M 4%, PLSEURS & 5 N KR8 E (UVLO)

T EH RS 5% FB/BIAS 5] IR #] VOUT.

7E£ VCC 5| JiIF PGND Z [H]Ji & —/™ 1uF AR , ST 314

PGOOD 5| B AN &% i I8 2 8] ) hr e P28, A FAE IR IE (55

o |\l
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10.2.1.3 [/ 46

AR AR, B VN =24V, Vout =5V, loyt = 0.5A H. Fgy = 1MHz

—_{5 V/DIV) Y B EN (5 V/DIV) :
VOUT (5 V/DIV) jf s \\_ VOUT (5 V/DIV)
PGOOD (5 V/DIV) s PGOOD (5 V/DIV)
I0UT (500 mA/DIV) /r k I0UT (500 mA/DIV)

r 2 ms/DIV r 2 ms/DIV

V|N =24V

Vour =5V

& 10-3. BEhE

Vour =5V

Bl 10-4. KW

Cout =2 x 22uF

B 10-7. AR , £ 1A/lus T AO0AZE 0.6 A

7 N
\
[ :
Load Current (0.5 A/DIV) 300 mA Load Currentr(ZOO mA/DIV
e :
|~ —— M I 1
400 ps/DIV 400 ps/DIV
VN = 24V Vour = 3.3V Fsw = 1MHz VN = 24V Vout = 3.3V Fsw = 1MHz
Cout = 2 x 22uF Cout =2 x 22uF
& 10-5. &5 , £ 1A/us T/H0A £ 0.6 A &l 10-6. BE&HE , 7 1A/lus TH03AE0.6A
7 N
Load Current (200 mA/DIV)
Load Current (0.5 A/DIV)
| 4 |
| aem—— e ] -
400 ps/DIV 400 us/DIV
VN = 24V Vour = 5V Fsw = TMHz Vi = 24V Vout =5V Fsw = 1MHz

Cout =2 x 22uF

& 10-8. BEAS 7 E , 7£ 1A/lus TN 0.3AZ 0.6 A
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11/03/2022

& 10-9. A K , Viy=24V , Vour =12V, Fgw =
2.2MHz , oyt = 0.6A ( #7#: EVM 71 BOM )

11/03/2022

&l 10-10. #EE , Viy=24V , Vour =5V, Fsw =
1MHz , loyt = 0.6A ( f5i#f EVM 51 BOM )

CISPR 11 Class B Conducted Emmissions

CISPR 11 Class B Conducted Emmissions

130 130
120 | — - Class B QPk Limit 120 | — - Class B QPk Limit
— - Class B Average Limit — - Class B Average Limit
110 | — Qpk Amplitude 110 | — Qpk Amplitude
_. 100 | = Average Amplitude _ 100 | = Average Amplitude
|2} [2]
§ 90 § 90
. .
% 80 [ — T — i T — — % 80 [ — T — = T — —
-ac> 70 - TI~]. oLl = E 70 - L L. Al e —
2 60 3 60
g % S 50
< 40 < 40
| N
30 | 30 NIATF—-H
20 K 1N 20 |
10 10
015 03 0507 1 2 3 4567810 20 30 015 03 0507 1 2 3 4567810 20 30
Frequency (MHz) Frequency (MHz)
V|N =24V VOUT =5V fSW = 1MHz V|N =24V VOUT =5V fSW = 1MHz
1% = 500 mA f1#, = 500 mA

&l 10-11. J2%! CISPR 11 B /%5 EMI 150kHz &
30MHz , # EMI 3872 ( A5 EVM 77551 BOM )

&l 10-12. 47! CISPR 11 B 3455 EMI 150kHz &
30MHz , A7 EMI 3E3% 2% ( #a7 EVM 75 /AT BOM )

CISPR 11 Class B QPk Radiated Emissions 3-Meter

—— Class B QPk Limit
—— Horizontal Amplitude
—— Vertical Amplitude

Amplitude (dBuV/m)

30 40 506070 100

Frequency (MHz)
Vourt =5V

VlN =24V

& 10-13. 327 CISPR 11 B 24E 5} EMI 30kHz = 1000MHz ( 47 EVM £ 551 BOM , £ T M\ IEKES )

200 300 400500 700 1000

fSW = 1MHz
H# = 500 mA
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10.3 HJFASSHIN

TPSM365Rx [ I B i i1 Al #E 3V & 65V [ 58 A\ i s Vi il A AR o A A\ LU R R P A0 00 5 AN 0 2 v 10
XN RAHE N R RS 1F WAL, N IR ATRENS A 11 BoRe s o5 FL B SR A BT 7 (OB N FL . T DAASE A
FEF A3 RAG TS R

_ Vourxlour
=T 1

H

WHZ A HGE N K S5 B A KPR PCB i gkiE R B N Bl , ) 75 B i A B St IR e O B . BN
0 (1 2 A e H B T BE S XSRS AT AN R . BE BRI | A R 5K ESR FREM N A S G
FE R — AN R BELJE W4 L%, 3% AT REFE BRI N R FT TR AR OC P IN 5: BOA R e Al i IR B3R . 2 A6 L B & 7E 1 3K
i A5 11 ) 5 B0 N R R B G SRR ) AR R BRI B NN L G R AT RE SRR I UVLO e fh
ARG E AL

A ER PR A, S G R AR R N B R S R R T AR, R AR A F A A S B R A AR ORI A
Ao R A AHAE ESR A B THH M AN IR B | Rt N\ AR I ph B ph . 47uF 2 100pF i
{1 PR T AL DASR BB AR IR, IR B T R S B R A I R R FF N LR ARE . 0.1Q % 0.4Q UL ESR
R ZHU N FL BRI B S i 2 WS I BHE

10.4 fi J5

(EFTT IR PRSP T PCB A , [ T IE 2. FIL™ T ARAE R 1046 P i — /> PCB, 53
€ R B R AR RO R | IS KBRS A IR B EMI

10.4.1 i RIEH

FEA] B3R B AR ER ) PCB A X T s Bl S iH i FEAR R RE T 5 A2 R E 2, PCB Ai A A R ] A 2 B R R A [ 411
JREEE ST RIE AT R . B ERIERR AT , PCB i i R R RE AR 1) W v KA A2 7= babh | Rk gs
) EMI MEREFEAR KRR S _FELHT PCB fi[jj. TEMF R Hastibod | ok PCB It H— N2 M N A
28R L YR O EA B, WP 10-14 Fios o IR BRI AS IR |, TEAT 28 iR WA/E A R rl e =28 KBRS L% .
TX AN I AS LR S B IR R () IE s AT . R | i3RI A R b 2 v ELAE |, O ELER B AL iR ]
RE/NCABRR A AE K. 8] 10-15 7R T TPSM365RX S8 o4 @ iU A &

1. RN H 72 #R ATFESEUT VIN F1 GND % 7/ - VIN 1 GND 5| JIAHAL , fEfh 17 i\ 2 (R E
TEFENT VCC G IR, B B — 1 VCC S5 H 75 4%, 4R 2% W EEIT 84 AFI0CE. | F00 P 01T 5 P A 20 B2
#| VCC 1 GND 5| J#l.

3. WRGEN AR A GEEVT AR FB 5% B ¥ Regas Rear M Crp ( WERAHH] ) ZEMFE b SEIE 2301 CE
55 FB Ml GND %Rz 4 0006 HAE a1k ERIR L5 M. B Vour MG e E K2, (HE | AKX —
FARUK 1 A1 B2 A B AEAT A 1 BB FL 2SR 2 AR R 28 SR B AR R A YR (il dn SW 1T R ) BRI

4. R E A E(E BT ) T A B R R B AR

5. 4 VIN. VOUT #1 GND FZHLFFFE17. {3k ik 47 I m] it o R B2 v /> A B s N S5 B 42 b PO A 4T
JERE , I3 KPR E B R

6. FELLETEANT PCB R , LUSETE 2519 DAEARTERUEE R, DU R S5 5 K S H RN A 85 i
FIRRIINE R o yae PCB THRAURZ AR 2 A4, HA/NT 1 #&A]. R PCB Wil 2 M2 (&
W), IXEEEERIE L AT DA N HOR ST T

7. HEIEA KRR HEEENZ.

ARIABE SRR , SR T PCB A5 A

o PRI 75 PTIR B
*  Simple Switcher PCB 77 /775 5 W /7R i
© HZERZ AR FI O £
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o [/ LM4360x 5 LM4600x /i1t 145451 EMI 77 /e v R 77

g

Cin — SW

k GND
I

& 10-14. B PRI B BRI B

10.4.1.1 BEH RECHIEBEFI

GIRTEE TR BUE > rh 8] R AR S Lo T T 42 1 0 B 09 0 i B R A 2R BRI R DD R, R ol
TP AL ES I AE A . AT ARG E A AR I AL, ¥ GND 5l R 3T i . GND A4 LA VIN F1 SW i
24 L PR A T T — 0o et 5y — M e s B 045 2 H T U AT 2k

TI WAL GND 51 BIFHL B 7S 2 R, DL e 2 s PHe . AR BiAm)E |, 1521

10-15. ARGV [ TR M Z AR RS BoR] Tk (R DYZ BB AR, DUJZ AIHJE ( WTRZITAE ) Mk
A 1 20z/10z/10z/20z . BAT R 4 5 BERIVIE 24 477 Jay A £ 14 DU J= Fi AR Pl SR L A% BT 3 24 1K) 57 ARG
1A BH o
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PACKAGE OPTION ADDENDUM

18-Jul-2025

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 ©)
@ ©)
TPSM365R3FRDNR Active Production QFN-FCMOD 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 365R3F
(RDN) | 11
TPSM365R3FRDNR.A Active Production QFN-FCMOD 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 365R3F
(RDN) | 11
TPSM365R3FRDNR.B Active Production QFN-FCMOD 3000 | LARGE T&R - Call TI Call Tl -40 to 125
(RDN) | 11
TPSM365R3RDNR Active Production QFN-FCMOD 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 365R3
(RDN) | 11
TPSM365R3RDNR.A Active Production QFN-FCMOD 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 365R3
(RDN) | 11
TPSM365R3RDNR.B Active Production QFN-FCMOD 3000 | LARGE T&R - Call Tl Call Tl -40 to 125
(RDN) | 11
TPSM365R6FRDNR Active Production QFN-FCMOD 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 365R6F
(RDN) | 11
TPSM365R6FRDNR.A Active Production QFN-FCMOD 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 365R6F
(RDN) | 11
TPSM365R6FRDNR.B Active Production QFN-FCMOD 3000 | LARGE T&R - Call Tl Call Tl -40 to 125
(RDN) | 11
TPSM365R6RDNR Active Production QFN-FCMOD 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 365R6
(RDN) | 11
TPSM365R6RDNR.A Active Production QFN-FCMOD 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 365R6
(RDN) | 11
TPSM365R6RDNR.B Active Production QFN-FCMOD 3000 | LARGE T&R - Call TI Call Tl -40 to 125
(RDN) | 11
TPSM365R6V3RDNR Active Production QFN-FCMOD 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 365R6V3
(RDN) | 11
TPSM365R6V3RDNR.A Active Production QFN-FCMOD 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 365R6V3
(RDN) | 11
TPSM365R6V3RDNR.B Active Production QFN-FCMOD 3000 | LARGE T&R - Call TI Call Tl -40 to 125
(RDN) | 11
TPSM365R6V5RDNR Active Production QFN-FCMOD 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 365R6V5
(RDN) | 11
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) @ (©) Ball material Peak reflow (6)
4 (©)]

TPSM365R6V5RDNR.A Active Production QFN-FCMOD 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 365R6V5

(RDN) | 11
TPSM365R6V5RDNR.B Active Production QFN-FCMOD 3000 | LARGE T&R - Call Tl Call Tl -40 to 125

(RDN) | 11

@ 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.

@ 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. 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|
ole & olo & 0 o T
& © o|( o W
el |
L & 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 0O 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)
TPSM365R3FRDNR QFN- RDN 11 3000 330.0 17.6 3.8 4.8 2.3 8.0 12.0 Q1
FCMOD
TPSM365R3RDNR QFN- RDN 11 3000 330.0 17.6 3.8 4.8 2.3 8.0 12.0 Q1
FCMOD
TPSM365R6FRDNR QFN- RDN 11 3000 330.0 17.6 3.8 4.8 2.3 8.0 12.0 Q1
FCMOD
TPSM365R6RDNR QFN- RDN 11 3000 330.0 17.6 3.8 4.8 2.3 8.0 12.0 Q1
FCMOD
TPSM365R6V3RDNR QFN- RDN 11 3000 330.0 17.6 3.8 4.8 2.3 8.0 12.0 Q1
FCMOD
TPSM365R6V5RDNR QFN- RDN 11 3000 330.0 17.6 3.8 4.8 2.3 8.0 12.0 Q1
FCMOD
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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)
TPSM365R3FRDNR QFN-FCMOD RDN 11 3000 336.0 336.0 48.0
TPSM365R3RDNR QFN-FCMOD RDN 11 3000 336.0 336.0 48.0
TPSM365R6FRDNR QFN-FCMOD RDN 11 3000 336.0 336.0 48.0
TPSM365R6RDNR QFN-FCMOD RDN 11 3000 336.0 336.0 48.0
TPSM365R6V3RDNR QFN-FCMOD RDN 11 3000 336.0 336.0 48.0
TPSM365R6V5RDNR QFN-FCMOD RDN 11 3000 336.0 336.0 48.0
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GENERIC PACKAGE VIEW
RDN 11 QFN-FCMOD - 2.1 mm max height

3.5x 4.5,0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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RDNO0O11A

PACKAGE OUTLINE

QFN-FCMOD - 2.1 mm max height

PLASTIC QUAD FLAT PACK- NO LEAD

PIN 1 INDEX AREA /

B
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oL

8X (0.25)
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NOTES:

1. Alllinear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2.
3.

This drawing is subject to change without notice.
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

RDNOO11A QFN-FCMOD - 2.1 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD
F
_ 859 2X (1.125)
2 B & 205 _
T B A
Z Z Z (0‘3) Z
[ o Lpo] e \
* | ) (AL
AN T U ENY | B O VA —— (2.23)
& o OTE ST
- 2X I I [ [ | '
L ©0.37) | J I A s 2X(1.96)
(1.52) oot (L) R e = (1.69)
H L\ (1.48)
———————— —— | | —————1———— —
1 ) e = { ) (1.23)
? \ ) } CJ } L J7 2X (1.15)
—_———— — 1 ! —_— —
| L \ I R S .
| |
2X (0.65) —> [ E} E} } i i ( }6 2X(0.65)
I | | i e 202
6X (0.25) — 4X(1.1) e (0.23)
0.000 PKG —— —{—— s =y ; 1 ‘f 7777777777777 d‘
¢ | B B _
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I —==< I I ! 6X
(0.55) —— L) I I | (0.5)
©0s9) — T —f D | L S
o —" | LN T
[ 4 I |l 5 I 2x 22X
2X (1.05) }' T } i i } %(ROOS)TYP (1.75) (2.05)
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(1.41) . 4 | N ! 8X
(1:85) ———(}) //\ | | | (0.25)
arm — - LD |
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LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE: 20X 0.05 MIN

ALL AROUND

() SOLDER MASK
|
|
|

0.05 MAX

ALL AROUND ﬂ h

METAL
OPENING

EXPOSED METAL

|
: 1
|
\ SOLDER MASK
exposep 1o

METAL UNDER

OPENING
VETAL SOLDER MASK
NON- SOLDER MASK
SOLDER MASK
DEFINED DEFINED
(PREFERRED)
SOLDER MASK DETAILS
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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
RDNOO11A QFN-FCMOD - 2.1 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD

g2
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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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