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HE
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ENC—T/]3 6 [T __—1COMP
RT/CLKC—T—/4 5T _—1VSENSE
VSON #%&
8 5
e
PH E Thermal G BOOT
Pad (9)
GND[ D) 2] viN
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Mechanical
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VSENSE[5) | sizeandshape | (@] RT/CLK

5| ThaE
5
I/O %8
B W wH
BOOT 1 0 BOOT # PH 2 FEBEE —NBEXER, MEZHANBERTRAHBEHMENREDLE , I
R R AR A SR,
VIN 2 I WABREE : 4.7V E 60V
EN 3 I fERESIM , RS LN EBERIRE, FE 1.14vV LT EAES, BREAFERESES. £/ 2 N EEET
WAXREPE , BN FEHEH BT XEHEDS S
I AR AT P R AR AR, HEFAN S IZ BRI BT XMEN , AR ARFZSIHRSEIEESR
RT/CLK 4 E. MRZ5IHAFEE PLL ERREAE , WEXRET , sSIHERESEMA. AIPRASEE
A, BIMEIM R RS PLL W SERR MM A, MEMHAEILE | AERASEHELE  SSHER
MRE J BRI R R
VSENSE 5 I BS (gm) REBARHRBERE A,
COMP 6 0 REBASEHEUARBEHTXERERBOBA FMBIMEE M 51%5|HIHEE,
GND 7 - it
PH 8 (o] AEBEMIhHE MOSFET KRR M A IHEM MOSFET By IRR
BRER 9 - REBRMIEEIE , GND SIS ESRFRES PCB WA EEZHEE, NR VSON-8 Hi,
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6 BKRARHIE

6.1 #“XNFZFAFMEBEY
EEABREESENET (BRIESHHE )

B/ME BKE By
VIN -0.3 62 \%
EN -0.3 8 \%
BOOT-PH -0.3 \%
VSENSE -0.3 \Y
B R
COMP -0.3 \Y
PH -0.6 62 \%
PH , 10ns B## 2 62 \%
RT/CLK -0.3 6 \%
VIN AEZ R A
EN 100 UA
BOOT 100 mA
z=hs VSENSE 10 HA
COMP 100 HA
PH AEZ R A
RT/CLK 200 HA
B4R -40 125 °C
FHIBRE | Ty -65 150 °C

(1) BRIEBNER , FUABSMNEN LT RAFEMER TAENPIENE, XEIDFRBRENER — IR T RRBR &R

6.2 ESD #iEE
& By
Vesy  BEHS AEHEER (HBM) , 4 ANSI/ESDA/JEDEC JS-001(M) +2000 v
HHEFBER (CDM) , H4& JEDEC $3E JESD22-C101@ +500
(1) JEDEC X#4 JEP155 #I%E : 500V HBM REBTEARHE ESD B RRB T LE47,
(2) JEDEC X#4 JEP157 HIIE : 250V CDM HeB EFRA ESD #BEIRE TR £,
6.3 BUMEITERHE
EBERBREHTHNIERECER (BRFESHRHA )
B/ME BKAE By
MABE 4.7 60 \%
R 50 mA
B3 RT/CLK EBFEIREMFFRME 100 400 kHz
S5\ERet b E 5 B9 FF IR 300 400 kHz
6.4 BMEERFEER
TPS54062
AdERRO MSOP VSON By
8 5|k 8 5|f
Rosa S EIREMMA 127.1 40.2
Roscitop) LEHFE (TP ) ABE 33.4 497
Ross s Z BERRMAE 80 15.7 AW
VT BEEZMHNBMISH 1 0.6
ViB EEEZBRIRNBESHR 79 15.9
Rosc(bot) EENE (KE) AE FAA 4.1

(1) BXRESANFAERHNESES

BSNNAMRE (FSEFA IC HEAER) o
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6.5 BSEHHEO

T, =—40°C & 125°C, VIN = 4.7V & 60V ( BRIERB ST )

B8 | 4 BME HMEME BAE| 24
EBREEE (VIN BI8 )
ITHEmABE VIN 4.7 60 \Y
oK BT EB IR BB 5T EN =0V 1.7 HA
1B1T 1g — EFF MRS VSENSE = 0.9V, VIN = 12V 89 110 HA
fE8EF UVLO (EN 318 )
o EH 1.24 1.4 \%
feremE T 1 1.14 \Y
fERERE +50mV 4.7 HA
BARR fERERE -50 mV -1.2 HA
B 35 HA
fERE R B FF e at Al 450 us
VIN
VIN B BE |VIN E3 | 453 v
BEEAE
BERYE | 1mA < Iyt < B/NEBRBRME | 0784 0.8 0816 V
&l MOSFET
Frk ekl | BOOT-PH = 5.7v | 15 28] @
KM MOSFET
Frk ekl | VIN = 12v | 08 15| @
RERAER
AR VSENSE 5| Bif 20 nA
REBABES —2UA < licomp) < 2UA , V(comp) = 1V 102 us
ZEBHIRTNRERAEES —2UA < Iicomp) < 2HA. Vicomp) = 1V, VSENSE = 0.4V 26 uS
REBRARFERE VSENSE = 0.8V 1000 VIV
B/NRIEIST R 0.5 MHz
IREB AP EBERELR V(comp) = 1V, 100mV Z 5K +8 HA
BEFXEE 0.57 \Y;
COMP Z Iswitch 5% 0.65 ANV
1.7 BRE
S e RRERE VIN = 12V , BOOT-PH = 5.7V 75 134 mA
TER N BT -0.7 mA
M
PR BT 146 C
RT/CLK
XA RT B THEM=E 100 400| kHz
FF xR R(r/cLK) = 510kQ 192 240 288| kHz
B/ CLK Bk3E 40 ns
RT/CLK BB R(rT/cLK) = 510kQ 0.53 \%
RT/CLK & ERE 1.3 \%
RT/CLK K& 0.5 \%
RT/CLK TFAZE PH EFRIEER TESRE R 240kHz BB REX RT BENSE 100 200 ns
PLL 8{E&TEl TESRE R 240kHz BHNE 100 us
PLL SR EE 300 400| kHz
PH
RESERE £ -50% £ 50% VIN SEE R A oyt = 50mA B8 120 ns

(1) BRFESNER  FUNARDNEN BSFTEEER T AN AL, XENTHERNERBIZBMNTRNERFTHFTEERN , T2
SHBMHS BT REAE T R STRAF.
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BS4EHHD (continued)
T,=-40°C £ 125°C, VIN=4.7V Z 60V ( BRIEZ X8 )
E 2 e 30 BME HAE HAE| Hy
X VIN = 12V, lgyr = 50mA, BREE#R 30 ns
BOOT
BOOT-PH 2 EBE VIN = 12V 5.7 \%
BOOT-PH UVLO 2.9 \Y
HIPEIEFshatE
FE B BETE fow = 240kHz, RT = 510kQ. 10% Z 90% 41 ms

Copyright © 2011-2016, Texas Instruments Incorporated 7
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6.6 HEGM
3.0 1.6
—_— Vin=4.7V / —_— Vin=4.7V
—_— V=12V 14 | — vy=12v
25| =— vn=60v ~ — V=60V ]
// 12 /
g 7 // g 10 —_—
> 20 - —— e —
= " ~ S 08
@ 1.5 > = 2 06 1
14 / 14
- 0.4
1.0
0.2
0.5 0.0
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Temperature (°C) oot Temperature (°C) 5002
Figure 1. &MUl Rpgon) SREBKXR Figure 2. &Ml Rpgon) SREBKXR
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Viy =12V —— VSENSE Rising
0.806 87.5 | == VSENSE Falling
S 0.804 75.0
3 Z
2 0.802 L 625
£ T
% 0.800 E s00
4 | —
p— T — z
& 0798 ——— 5 375
8 R
S 0.7% 25.0 I I
0.794 12.5
Viy = 12V
0.792 0.0
-50 -25 0 25 50 75 100 125 0 100 200 300 400 500 600 700 800 900
Temperature (°C) G008 Feedback Voltage (mV) 500
Figure 3. Vger BEESBERMNKR Figure 4. i 5 VSENSE BEHEMXR
280 400
Vin = 12V Vin = 12V
270 | Ry =510kQ 350
~ ~ \
T 260 T 300 S
> oy \
2 250 2 250
g g N
o 240 g 200 N
i T
& 230 & 150
2 220 S 100 —
(@] (@]
210 50
200 0
-50 -25 0 25 50 75 100 125 300 425 550 675 800 925 1050 1175 1300
Temperature (°C) o0 Timing Resistance (kQ) G006
Figure 5. MESRERMRXR Figure 6. 515 RT/CLK EEBEIMNKR
8 Copyright © 2011-2016, Texas Instruments Incorporated
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SRR

(continued)

Input Voltage (V)
Figure 11. ERESIM) EBREM A BERMRXR
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=1
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2 .
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Figure 9. fERES| BRI Figure 10. A HE (UVLO) SRERINX R
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= 5 fm] //
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BAAEM (continued)
98 2.50
Non-Switching 205 | — T,=125°C
96 . — T;=25°C /
= 2.00 | == T,=-40°C
~ 7 ~ )y
< 9% —— < 175
2 — 2 )d
o . ] £ 150
o 92 — @ /
P , g
z % " 2 1.00 e ,//
Q. Q.
2 s ///’ S oz - ////
/ — T,=125°C 0.50 e L
86 —— T,=-40°C e
— T,-25C 0.25 : —
84 0.00
0 5 10 15 20 25 30 35 40 45 50 55 60 0 1 2 3 4 5
Input Voltage (V) 008 Input Voltage (V) son
Figure 13. BJREFR (VIN 5|H ) Em ABEBENXR Figure 14. BIREBFR (VIN 51H )
EHAHE (0V E VSTART ) BE#IXFR (EN 5IBLFEETE)
140 421
— T;=125°C Fsw = 240KHz
120 | == T;=25°C 4.20 /
— Ty=-40°C 419
g 100 ~ 418
= Ny £, d
g 80 5 417 /
3 £
S 60 / F 416 ///
> v " //
g s ® 415
@ 40 /
‘ 4.14 /,/“~4
20 413 | =
0 412
0 1 2 3 4 5 -50 -25 0 25 50 75 100 125
Input Voltage (V) ot Junction Temperature (°C) oo
Figure 15. BJREF ( VIN 518 ) Figure 16. Z18 Rzt R SR ERMNXR
E®ABE (0V E Vgrart ) HHXER (EN 5| )
170
/
T
< 160 _—
£ \ —
T 150 - "
= \ —|
¢ 140 1
e I
[ [
= |
£ 130
= ]
S 120
5 — T;=-40°C
© 110 — T,=25°C
— T,=125°C
100

0 5 10 15 20 25 30 35 40 45 50 55 60
Input Voltage (V)

Figure 17. BRERE

ERABERNXR

Go18
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7 E4H EH
7.1 #R

TPS54062 232 — 60V, 50mA BRERERS , £ 7T SMFEM N A8 MOSFET., A TRELENAKERS
MAE  ZBHSUM TEEME, BRENEE  BRETHHERHE T HAZBMBAMEIRIT,

TER B ISR A 4R , 100kHz £ 400kHz FRIMBANL T REBMR S, FRMEBE T RT/CLK 5 LAY #E
ﬁ[‘ﬁi&ﬁﬂﬁlﬂﬁo ZEEHH RT/ICLK BIMEE—ARZYMHEER (PLL) , BTRASERFXSESHIBREN T
/Ao

TPS54062 MERIABZIEBBEL R 4.5V, EN 5|HEEH—NABLNBERR , BEZBERREM 2 NHAEEE T F 6
ABEXESE (UVLO) R{E. ik, EREFRIZMH—TIERIASZH. & EN SIHMEZ=N , S NaIFE, HR#T
FRALTFEZHZG T , HIESEFRRN 89 pA. ZBHEZAE , BRERN 1.7 pA.

E£RK 1.5Q0 M MOSFET # 0.8Q &M MOSFET 3R 7 B8RRI |, e mAasiisEsmE 50mA B35,

TPS54062 BN ERBEXBRB-ME RV ASAHEE, BOOT-PH SIREZENBERNERSMN MOSFET 24
REBEE. UVLO BN BXEHREE , YHEEMRFEEUTH , &M MOSFET BEEI<K, TPS54062 &Y
B2 UVLO XS EHZEHET. AHBETRERES 0.8V EEBEEZRMNKFE,

TPS54062 NI H OV R , MRHMHEELBFHEHEEN 109% , &Ml MOSFET £/,
TPS54062 B E X FEAEHE DAC RENEIE B st EIE D ADBEHGHE,

ENERFHT , TPS54062 BEIHEMEBDKEEREBITE, HERMEERE , IEMEBRFEEZ M
%ﬁ%ig%E%EWEEﬁw%E%EO MRITRBERBRET BN RPN RBERG T ME , NtH
22 i) B8 R BB o

Copyright © 2011-2016, Texas Instruments Incorporated 11
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ab )
7.2 IhEesE
EN
5 Vi
L
Thermal
—— ¢
Shutdown UvLO
Enable
Comparator
Shutdown
&— Shutdown
Logic
Enable
Threshold
Boot
Charge
VSENSEL
Boot *
Minimum uvLO Current
Clamp Sense
ERROR 1
4
AMPLIFIER PWM
Comparator —[ :| BOOT
Deadtime L E
Control Logic
Shutdown —]
REFERENCE
DAC
z Slope
Compensation
COMP [} 1PH
Frequency
Shift
I
Maximum
Clamp
ZX
Oscillator detect
with PLL
] GND
L
RT/CLK

Copyright © 2016, Texas Instruments Incorporated

7.3 % #R

7.3.1 EBEEME PWM ZH

TPS54062 A EE MBI AT VIEEBREREHNE . s COMP 5|HIEIRZEMRAEFET VSENSE 5|H#IfY
AHBENMEBEESABEEBERTHR. ASBKZSETEEMEREF X, RERASFAESSNBRIFRE
MHITHR, HBEFEFXBEHRAZE COMP BEIREMNKEE , BREFXMEEIFTF, COMP 5|k 5 &k H B iR
EAHTERMEAR TR, %54 ESE COMP S| EEMHFHSKFEEXMER.

7.3.2 FHEAMEEHBER
TPS54062 FEF X BRESHIMA T AMERI . ZRIAME A E 2XERIRS
7.3.3 REMKES

TPS54062 RIREMASIREM T —NMNESH AR, REMASRE VSENSE BESHZEEBEEMN 0.8V AFE
HEENRNEHRTHER, RERAB[RELEEZTIERNES (gm) F 102uS. EEEHETIRFNESSET
ERETESWN—/DE2. A COMP #Eit: 5| BURINMEBIMEZAH ( BE,. BEERAMERLE)

12 Copyright © 2011-2016, Texas Instruments Incorporated
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1 #R (continued)

734 BHEE#E

BEEARGHNEGEEREMNTRERMEHTET  MMEBNEEBERNER 2V BRBEEEE

7.35 AVWRHBE

WHEBEETES AT SF VSENSE SIBIRIANER D ERETIRE. TI BRA 1% RERELDESRME, £
MEXEA 10kQ R, HBFAHZBEquation 1 it & Ryso

V -08V
= ouT
"Hs = FLs - [os—v]

@

7.3.6 fEEEHATXIENE

% VIN SIHIEEEHE 453V LLEH EN 5IHIBBE#EIY EN EFHRE (1.24V) B, TPS54062 fE8E, EN SRR
1.2pA REBERIEBEFIR 11, ZBFRIRE EN 5IHIA T RZERSHHRHERIAFRESR .

MERE-—NAERREWMAREME (UVLO) H{E , XA Figure 18 FIREBEEIMIASBEHEFETHABRE
UVLO, EN 5|MIEBEEH 1.24V 5 , M EN SIBEAREN 3.5pA BB (Ihys), EN SIHIEEERNZE 1.14V X
TJ/E,35uA lhys EFER. ZMMERETREATRARERRT. A TREAMEMARBIELSEE , BE
Equation 2 IT& Ryvio1o BE , R#EEquation 3 IT& Ryyi o2

FF ®ITA BHENRENWASLE (60 47V E 10V) B AMEE@WMABE (0 40V E 60V ) WA , EN
iygﬁgﬁ%%&%ﬂ%&ﬂ@ BEAESTRALNBE 8V). TI BUERAFTA-REGSIMBEHHTLEN&
MEBEUT,

VIN
[.:l TPS54062

i1 Lihys

RyviLol

EN

Optional | .-

Copyright © 2016, Texas Instruments Incorporated

Figure 18. AT X EBE

V. VENAFALLING -V
START V. STOP
ENARISING

Ruviot = v
Mx|1- ENAFALLING |4 |
vV HYS

ENARISING

@

RUVLO1 X VENAFALLING

Ruvio2 =
Vstor — Venarams * Ruvo® x (It * liys) @)

7.3.7 EEFRMEMERNLME ( RT/CLK 5] )

BEE RT/CLK SIENEZE—/NEPR |, TPS54062 HIFFXSME T LAE 100kHz E 400kHz TSR R TiET.
RT/CLK BIMEEEEN 053V, BIEEEMBEALLUREFRME, HTHELETFRMEWNERELE , F6EH
Equation 4. ATHRBBRARRY , EAAFERRERAFRNE  BNEEHERRE, BERMAESESERES
BeENE AN T, SESERSENEEBEERN 130ns , BEETHABERLILZR, ST RMR G Z M
BEENRE, TXREETFXMNENFANBTETRATIL,

Copyright © 2011-2016, Texas Instruments Incorporated 13
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1 #53R (continued)
Ry (k) = I 6720(.)9967
Ssw (kHZ) @)

7.3.8 EFEFFRIAE

TPS54062 (I 7T HREXNZEFNG , ETZEFHRE , A COMP 5|HEBEEXKSMN MOSFET. <8R
COMP BB EERSEANANFTHE , YEEAFXERES COMP BEHRE , mMFFxxi, MiHBEEELIRE
HTHIE , RERABRESN COMP SIMEZI NS BEFEHTMA , LEFATFFRER, RERASMHHZ A
HE , LAt A TR SIFF <8R

NTRASHABERFTHREIETIXRIME | TPS54062 KH 7 —MAB Bk, BEE VSENSE 5|MBER 0
AE 0.8V, FARMEHAT 8 DI, 4 DI, 2 DFRTD M. ZRUHERATHRFIE , IBFEEEBHNHERM4
TEARNHELS, ATRAXNTFRMERT 8 251, AUBESHALESR , ZRAELBABETERETH
BEMARRMBRY, EEBRENF IBF (AHRSHALRENRARERER )  BHORNSKESZSEREAR
ARHEEEE, EAXSBEIEY  BHTHARSERSASENARRE , SERERAZEEBRRE, EFRXU
HRES , ERXMNENHEEEEETR , SBRERELXEMENB KT FBRBAREER T SafFKMat
B, RFERED R,

Sfsw (maxskip) = (tij x (

ON

Vour +Ris x g +Rpe x |oj

Vin = lo x Rys +lg x Rig

®)

fdiVJ . (VOUTSC +Ris XlgL +Rpe x ICLJ
Vin = ler x Rys *lo X Rig

£ sw(shift) = (

tON

6

He .

IO = ?ﬁjtﬂ EE:‘;)’I‘_E

ICL = EE.%ISE{E

Viy = BABRE

VOUT = flﬁtt'u EE:H_S

VOUTSC = ﬁ%){jﬁ?&—lrﬂgﬁtﬂ %H—E
Rpc = EBRXAEE

Rus = &l MOSFET HFA

R.s = &Ml MOSFET =2

ton = RSB H

fdiv=2MAK (EF 1. 2. 45 8)

7.3.9 HAEHE RT/CLK 5|k

WLAEA RT/ICLK SIBINRESRSHAIBRENMEL. A TXRIELINEE , LBFigure 19 FIREVE—BEEM KR
FiR{ESE RT/CLK BIHEE, FRESIRENME RT/CLK SIMEEET 0.5V M1 &F 1.3V itttk , 88
B+ 8 F0 o< W BBl 398 5E 40ns, EIFMESEE N 300kHz £ 400kHz, PH B E AR E RT/CLK SIB{ESH T &R
B, HNPESBERITBFEEATER : BHE RT/CLK SIS EbRm 2 RIRINEENERBEA , ASESN
Ko W FEXMREST L TFEEVRSH=ZANFNHES | TI BiUZRFigure 19 FIRERMEFIEBBREHEY
S—HE (i 50Q ) #HITEEM, SEENMSFRMFIRENZEN CLK 0F, TI BiUFEHR—1 10pF BEE
AHELEERRBESE RT/ICLK 5|, & CLK F—XHE CLK BEL LG , Z334H RT BEREMENER
PHRZE PLL X, PLL FFRBIENSESE , 0.5V AZEERKIT , CLK SIHE SHEIIRS. ATRESEMHR—
AN PLL , AFFRFRTUAS FHETFESHZBBAREMNINR, ZSMHBEEERERN PLL BX , HEEX
HEEREFFXIME , EE PLL £ 100 ERAPIE CLK MK, HBFHH PLL HHEZHMAENG , FRMBNH CLK
SR EIERE 150kHz , RBEFHEM 05V HE , BEBENIBFXMNE, BEE VSENSE 5|HBEEHR 0 #ZF
2.&\[{ %gﬁf;ﬁ&&ﬁ 8 45, 4 DI, 2 PIMRTED M. ZeSHRMTHFEMNE , IR EEERINBERGTE
A H‘ g) Z )
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1 #53R (continued)

TPS54062 TPS54062

RT/CLK
RT/CLK

PLL PLL
RT Hi-z
Clock Clock RT
Source
Source

Copyright © 2016, Texas Instruments Incorporated

Figure 19. EX&N##ED

7.3.10 TEBRSERF

TPS54062 KASERSRE (OVTP) B  SBFHHMEMERFIRZERSEZY (HATXAREREBES
WERIRIT ) MER |, INRARENFEES d, fln  BRAHAESHE , RERABIXGHEBEESR
EHEABEH#ITHER, MR VSENSE SIMBEKNEETHIMPELBE , RERASFHEHFHSI T -ESHE
Dk TmER . R FER|EAME BT, ZREERE  RESAHEA  REMABRREERERSSZHE
Ro ARLE RNAH , BRAHBENENEE QBT IRERALS , ¥ M w65 3w Hd i+,

B LI —FF VSENSE 5|HIBBES OVIP RE ( KNETHRHEEBEN 109% ) #HITHLRMNBE , OVIP T
BEEFEAEEMAESNSEARERERHH T H, MR VSENSE B|MEEST OVIP HE , &M MOSFET #&
};Hi : %ﬁ%@ﬁ%ﬁtﬂ#%ﬂ%gﬁéﬁﬁtﬂﬁm % VSENSE HEMRZE OVTP REMNTE , &M MOSFET Al
N — B 5 B < ! o

7.3.11 THRP

ZERFSRE ARSI , H4RET 146°C RRFEF R TR, HLERBHABRTRER , RxEEHFBFMFFL
k. THEBERE 146°C LT /G , 2R BIESNBEREHBRE LEF5,

7.4 2RthEeE

7.41 EREHABEMEET

EBiY TPS54062 LA 4.7V BRI AEEZT. VIN UVLO B{ER 4.53V ( BEE ), HMWMABERZE UVLO HE
B, ZERHAUEEET. HMABREKTERR UVLO BER , ZBHTHEHRTIHR, MR EN BZHUABAER
L= 1.24v EFEME (BEME ) BLE , TPS54062 RFE V() BH UVLO BIERBUE. YIRNIESH , Z8F
Sz B3, ERFXMBRENNIBEEEIIEEA , W%BE;E DAC BETE TPS54062 WI{ERA TR ALk %
FRAEONVMAZELBE,

7.42 BEFEEEEEIZET

FEESNRELRERN 1.24v (HEE ), Y EN FEET LAHRESRE 1.24v ( BEE ) , TPS54062 &4 FEAR
AHE TR , BIE VIN B FH4H uvLO RER&FNM, XMHRASTHERESEREMEK, R EN HE
AZLABREBENL , B Vi &F UVLO BE , ZBR4H0E. tIRIIERA B8 FIIEZE, EHFFX
SEIGBHATEBEZHTEEERAN , AEFEHE DAC BETE TPS54062 HEA THBRULMAE oV fAZEE
BE, MR EN TRETRBRE 1.14v ( 881{F ) LU , TPS54062 fFE#Hi# AMEHSBRIRES.

Copyright © 2011-2016, Texas Instruments Incorporated 15



13 TEXAS
INSTRUMENTS
TPS54062

ZHCS169D —MAY 2011 —-REVISED JULY 2016 www.ti.com.cn

8 MM MXHe

NOTE
T NA BoWMEEFRET TI AH4HE , TI FERHEEBENTEY, BEFNATHEE
TIAHREBEATHENA. FRNRIEANRERITREEB I , LERRLEIEE,

8.1 MAER

TPS54062 2—% 60V, 50mA BETRERS , ER T SN FEMN MOSFET, ZBHEENEENEREEREERN
BEEREE , HERSES WX 50mA, =~ NA 81F  BIESVHREELELR. B 4mA £ 20mA BiFRE
RMEBENEARSE, TUEREE, TEURZARSEE SRS ELERESNERIER, BRBUTRITHRER
TPS54062 EFRESENAHE. ZREFMRAASTFRMERESRZIT. ERITETEST Excel HBFRIEIE
SLVC364 5EfX. ks, ATLAEA WEBENCH F#44 K TEIR1T. WEBENCH B4 RA—fERRITEE , &3
WERE THBIEEEKRIT

8.2 HE NA
8.2.1 EZSBEER (CCM) FxiRESR

C4 | @.81uF
I
ut 3 5
" 1 TPS54862DGK Y u Y VOUT
VIN Y Uigootr  pHIS 18R 2 i AN
8 to 6oV [ ]2 2 | GNDIHZ TP6
. i RS GND
oo | Ko, et 162 103 2R —3len cowpfS 7 o1 1 2
Y A 2.20F | 0.1uF T 174k| HRr1/CLK VSNSs—I :
R6
JP1 R3 ™7
EN §12 o §3@1k § R4 31.6k
GND : 27.4k | e
v T 27pF R7
Lo 10.0k
0.022uF
A\ Not Installed
v

Copyright © 2016, Texas Instruments Incorporated

Figure 20. MFA®BKFRER

8.2.1.1 WRItER
ARGIFEEANBTHEABEHHERNELSEER (CCM) FXREFRITEIRE. NIREERHEEFHIRI, &
;Z_ﬁJ;ﬂ] _stEcug/lE ;@%ﬁﬁ EFRIZRITIRE SN T B —ESHR, IESHEEERZEERE. NTZR6, BIEM

wEBE 3.3V

OmA ZE 50mA $ & B BR B 25 1 i AVout = 4%
RAHEHBER 50mA

MABE 24V ( #5#5{E ) 8V E 60V
B ESUR Vour B 0.5%

B ABE (VIN £EF) 7.88V

ZIEEABE (VIN Tk ) 6.66V

16 Copyright © 2011-2016, Texas Instruments Incorporated
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A WA (continued)
8.2.1.2 FMRITFHE

8.2.1.2.1 EFFFHKIME

F-IRWERERTRNE, APBEFERBEARRSTRME , NMIRERITHRPNBRE R, STTXRMR
RIENBFEL  BRENTRMEBFERREERBRURNEHHBR, JHERNTRARIIUTSHRS
M ERERIRIT R RS EATE, A BB A e R ARSI BR

A EFEquation 5 FMEquation 6 RILREBRNESTFRME , RBERLAXFNRNME, AXRMEST LRENFS
ko BkER S I B BT ER Z T R AR . TPS54062 MR ESERTE (t,;min) 7 130ns ( HAE ) , ZRAINEHE
ER 33V, REWABRERN 60V, HEEEquation 5 BEquation 6 PRVEBRBE, SELEM-REBEBER , X
FWFXME RS AIE 400kHz, H TEHAERITEERPEZERKEEBRINADRAZEEE , HRITEEquation 6 HE
BAFRINE, HZEMAREIRR 60V, BRHEMERN 3.7Q , EMFRELENR 2.3Q , EMFFXBER 1.1Q , EHRR
EiER 120mA |, EEEHBESET 0.1V,

MIER T RS RIMEE R 400kHz , BLLER 400kHz FFxAFE, HRIEEquation 4 TE LA EFF RIAEIS B
E’JI’EH#%I}HOEE?Eﬁ$iEﬁﬁgure 20 FI/REVEERH R3 #HITIRE. BIITESHM R3 1 298kQ. FHMEMENR
301kQ HIPRAEERRE,

8.2.1.2.2 HMHBRIERE (LO)

SN HEBRBMITE - F£HEquation 7, KIND RERREHAMHHBREXHWEREURBR, BRGUKBERITE
S BEHTIRE. Rt , RFSHRBRLORER G E HBERN%EE | KRR HBRNEELSUR BRSM
RFETHERBYEBER. —MBME , RITARAUBTREBREURE , BROEBUT AN, TI BERWNEANT
0.2 £ 0.4 Z[HEM KIND, A , ¥ FEMAMK ESR HHBER (HIMEELS ) MERHHBROIRIT , KIND MR
1, ERMABEREST , BURERA—NERERBYUEBRR. XATEREREHABERGTNEERMAT

MELUEBER. ZRITTRAIEAN KIND = 0.8, TESHNF/DBEN 195uH, ARFITIEFIELCHREE 220uH,

FNFWHEERERMS , EXEENEFEHEETE RMS ®BFREFMEMER. RMS BFEFIEEBREFARE
Equation 9 FMEquation 10 #1Tit &,

X FiZiR1it , RMS BREBEFRA 50mA |, IREBRBBERN 68mA, £ Coilcraft LPS4018-224ML B, ZEBREH
FMEMMET A 235mA , FE RMS BiHEA 200mA. MAREFTTR , SUKERBENSBRERGHEESUET
B, BEEFABEFANSER, EBRRSLUKERFRARESNHEHEESUR , EATERRESRR. REH
BHBERNEBEUEBERIAME HER, ELE, HEIBRSHBEHGT , ERERTEE L LXITESHNIE
B, ERSEFHT , ERBEREBAERMENHAXEREE ETZER , ZFARTNAZEZENE BB ELH
BiR ( MEREERER ) KFEFHGNFXERBE,

L.min > Vinmax — Vour « Vour

O T Kind x Ig Viymax x fow @
| S Vour * (Vinmax — Vour)

RIPPLE =~y max x Lo % fow @

2
e i S e ar)

2 Viymax x Lg X fow ©

I
I peak = | + RIPPLE
LP outr ¥ 5 (10)

8.2.1.23 #MHBER

BEHHBAEN , TBER=-R, HHBEFFRAEBCERRNI, HHBESORUARBESREDN AR EREET
AN, fHBERNBEL ER=TUSIRE N e AR ERTIER, F-IERBESRH N AR BREZRLE
AR, HRESRTENARARN  ALEFFRARFREHRER. HIXHERBOF4ZRESRNRITEE
FEER , FHHE  BRAABRE  WHBRLXFENENBAEHHEBEERFER —KkFzL, NIRAFS
RERZEENEBAZSZRA (PINHZERSEREFIRY )  RESUNHETRTEZRHEEBNALHER. BE

Copyright © 2011-2016, Texas Instruments Incorporated 17
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A WA (continued)

FEEEEETDOTHRNMRSIE R8BSR A RS HEeER( , #EEET A= E# TN, ®EF
AHBRENMRATIESTAAEZETHE  AHBREEFERBENARTLHTEDRRTNRRBR. @
HERLMEB A , NEF 2 NEESEARANERE , Bt HEEX AT FREARFE. Equation 14 AR
KN ZBEFAENRNEHBER, i Alout NEHEBREE | f,, NREFRITXREME , AVout N AFHHHBE

=
fg;o

NFZRG , HAKBRA 0A ( 5 ) KA E 50mA (HHK ) i, RSAHMBENIMET(LERN 4%, ZRFIPH
AlOUT =0.05-0=0.05 , Fﬁ AVOUT =0.04 x 3.3 =0.132,

FRAXERESHNKENEARN 1.89uF, ZERTFAHER ESR AAREBETLHNEZETE, XTHELS ,
H ESR 2%/, BIHESIREF ALK, BHEMBEAFEBLEEN ESR BE , FITEIBFRAAZET
B, RESNEMN FET BHIZRE  TEEALR , AL YNAHERRETRE , EREENEREERT =45
HEEDH |, FSAFigure 26, ERHHERNESMER Y AHERESIERITEEN , AHENRKEBER
EENEE, MHBERTEENIREEFRALRTEE, ERNBERELTRIEIRESFIENH HEEEXLER
AERFEEFRE, FHEquation 13 ITER/NBERE , NTTRFEHEBESFLLTFEEE, Hb Lo RBEEE, loy
REHEZHETHABER , o, NBEXEFTHHEER , VF ARKKEEREBEE , Vi ANARBRREE, XFiER
Bl , MBFHETHRELERE 50mA BEE 0A, ELRASEHRIES  WHBEELEH , RAFEHIRHF K
BERmHEEN 4%, BHH VF=1.04 x 3.3 =3.432V, Vi H¥IBEBEREE , Bl 3.3V i HEE. & LERKE
# AEquation 14 B HHHR/NBA RN 0.619uF,

Equation 12 i‘i’ﬁ%?ﬁﬁéﬁﬁ EE:E@I;&M;EE’J%’J\%IEHEE@O /E:\q: fSW ﬁﬁ*&)ﬁ$ , VR|pp|_E Wﬁ‘,ﬁﬂ'gﬁsijﬂfﬁtﬂ%
ESUR | Irippe N BRBREUKBER. BIEEquation 13 T EF/HNR/NHHBAET 0.671uF, RIEEquation 15 1T E
BAESREEBR , HEXAFEH HBESUEME. Equation 15 #EH ESR RiiZ/NTF 0.466Q,

AHBERRANTHROEEN 1.89uF , LEABRBRSET R REH HBEEL TRERS

REf, BERERMEN ™ ENMNEREANNAERTE , BLRENRMIRE LRER AR, &
~BIRA ESR 77 0.003Q £ 10uF, 10V, X5R MEBR, BF—HRUEBRRHELEERN TS HHE
:Rﬂ?nﬂ{%*élilm PHPEE P XFBREURBRNBLRE. HBoRBTBRERRIEE T RALUKBRAIHR
(RMS) {B,

BIFEEquation 11 AITEHEHBAFTEXEFN RMS QUESBER. X FZNA , BFEEquation 11 ITEBEHNLERN
10.23mA.

ICorms = o Vour x (Vinmax — Vour)
\/ﬁ VINmaX X I-O X.fSW (12)
Col > lRippLE % ( 1 J
VRipPLE 8 x fow (12)
(|0H2 - I0|_2)
Co2 2Ly x ~———2
° ° VF? _ Vi (13)
03 > ILL
AV fsw (14)
R. < VRipPLE
lrippLE (15)

82124 WMABRR

TPS54062 EEFEAENERTET 1uF 9 X5R & X7TR BBEGHEERMAEZRER K MERE VA EEFAK
REER, EREREEFMEERRESENE N, MAERRNFAEEEM TN TESHARE, I, EFHN
RMS EREEBE NI ST TPS54062 & K RMS I A B, A RMS BRI LARIEEquation 16 B 1TitE, B
ZHEREREENHNEENMNERFRENFTEMEZLL. B EFAEEREREMNNEMBEERARER
EEETILSEBNEET, BRERESHNERBEIERA X5R M X7TR MENEME , RREEERAHLREH
BEENEBEEREL. ERHHERNENZEERREEESENE N, EREHERAMBERRBELEEN LA
MR, ZRARITEREAFEEETET 100V WEELES , \TIXEFEERAEE, AARRERETRE
BRNMASUREE, A BESUE A LBEEquation 17 WEF#HTITE,

18 Copyright © 2011-2016, Texas Instruments Incorporated
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A WA (continued)

KRR REISEME |, loutmax = 50mA, Cy = 2.2uF, fsy = 400kHz THESBHNBWMABELSRHA 14.2mV , RMS
HWABUREBRA 24.6mA.

V,ymin — V,
ICNmS = Iyt X VOUT_ x (Mn : our)
Viymin ViyMin

(16)

Cy |'O X[o.zs)
Vinripple Jsw (17)

8.2.1.25 HIFHRFIXE

BOOT # PH 5|z R 4FEE— 0.01uF BESBS , LBREEET. TI BIYUER X5R RELSRENTRH
BMEBRR, BRNEEBRENTET 10V,

8.2.1.2.6 XREHEREE

KRESIE (UVLO) RAIE TPS54062 EN 5IHl EMAE 2 EES#HTIAT . UVLO EEFR/MNEHE . —MNATERAE
EASR LR B— 1M MATERAAEETRAMBERTEE, ZRARITFNERLTFABRAHERALEERE
7.88V BLE (fFRE ) BT, RESEVEABENEERIFERS  EEMABERE 6.66V LT (UVLO
Z1£) . AI4%TE UVLO FIfFsEEEB Vin f EN 5|##Ethis 2 B A EBEE 2 EES#HTIRE, RIEEquation 2 E
Equation 3 AJ It EFFEHEME, ZRFINAER Vin 5 EN 2 BIER 174kQ £ , EN S#Etthin < BE#E 31.6kQ B
FE , EE~4 7.88V H 6.66V B FELLEBEE,

8.2.1.2.7 %WHBEMKRIFEMEIREFR

N FZRFHZIT , Rs % 10kQ. RIEEquation 1 ITEBHEMN Rys FTF 31.25kQ, ZAFIEM 1% PrAEERER
31.6kQ,

8.2.1.2.8 XxHEEK

RHUSHAEEIME DC-DC RER, MANBNEERTUHE BB THRANBORBIMENR, AT BT RE
Mz KBRS REREE DT UHESEREANE. ZHERRD RN TABRNSM ESR TERZHE , ESR B
REEDHBHRRSE 10 5. £ SwitcherPro™ 43t 1T E N BEHHNR T,

Figgitan , AFBRIEEquation 18 FEquation 19 T EAHIZEM K (fpole) LAK ESR TR (fzero)s X F Cout , £
FARREEN 8.9uF. BIEEquation 20 FEquation 21 HE D ITIMEBMEIR K (fco) , NMiRITIME. ZRHIZIT
FH fpole EF 271Hz , fzero & F 5960kHz,

Equation 20 AAHIEMEM ESR FERIMJLMAFHEE , Equation 21 7RAHIESRSAFF RN JLAF TR,
Equation 20 MYITELRFA 40.29kHz , MEquation 21 MITELERRAN 7.36kHz. EA#EIEEquation 20 |/
Equation 21 =& B/MERMRMAE R TR D SRR,

ZRBIRE fco FF 7.8kHze T—HUTEAMZAMHE. FA—NMESLFRRNBEUBIMEER. ERAFFERN
BARMRAMER S,

RTHEAMZEPE R4, EFEAEquation 22, RIFIRRIES (gmps) I 0.65 AV, HHBE (Vo). BEEBE
(Vrer) MIRZERAEFES (gmea) 231 3.3V, 0.8V #1 102us.

HE/EN R4 1 27.1kQ , EEERNEIEKN 27.4 FRAEBME, RIEEquation 23 REFHISFRUNEN TR 4ME,
B¥EEquation 23 BHMIMEEBER C5 T 0.0214pF , R EREIRF A 0.022uF £H, HHEquation 24 #
Equation 25 FHRAEITEIREIMEMKH C6, BIEEquation 25 B C6 FTF 29pF , b FEARKRNEIRN
27pF FRIEE,

1

fpole(Hz) = v
0 xCox2xm
lo (18)
_ 1
fzero(Hz) = Ro x Co x 2 x 7 (19)
fcol(Hz) = (fzero x fpole)*® (20)

Copyright © 2011-2016, Texas Instruments Incorporated 19
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R R A (continued)

0.5
sw
fc02(Hz) = (f y fpolej
2 (21)
2 x T X xC V,
R4 = Jeo o o)
gmps Vker x gmea (22)
1
C5=
2 X T X R4 X fPOLE (23)
R. x C
C6=—C_——2
R4 (24)
1
c6= ——
R4 x fogw x @ (25)
8.2.1.3 MAML
100 100
g0 | Vour=33v g0 | Vour=33v
fsw = 400kHz fsw = 400kHz 1
80 80 ——
Py — ] A ]
70 70 >
o) L — o) —
€ 60 [ S 60 / B
> / / | — > // e —1 L
Q Q
S 50 S 50 /
£ 40 / / £ 40 A=
R // | — Vp =10V R T | | — vn=10v
7/ — V=24V e — V=24V
20 |7 — V=36V 20 —— V=36V
— V=48V — V=48V
10 V= 60V 10 V= 60V
0 0
0 0.01 0.02 0.03 0.04 0.05 0.001 0.01 0.1
Output Current (A) om0 Output Current (A) cont
Figure 21. MR EH HBRAINRR Figure 22. MR EH HBRAINRR
60 180 0.10
lour = 25MA
50 { 150 _. 008 out
40 q 120 L
- iy < 006
30 \\ L 90 g
20 =~ 60 S 004
& 10 N N 0 © E 002
) ™ \ [} g
T o N o 8 £ 0.00 —
8 -10 AN = -30 § g 002 -—
_ _ s
20 N 60 S o
-30 -90 5
£ -006
40 — Gain \ 120 3
=50 [ — Phase -150 ~0.08
-60 -180 -0.10
10 100 1000 10000 100000 1000000 8 12 16 20 24 28 32 36 40 44 48 52 56 60

Frequency (Hz)

Figure 23. s SRR R

G031

Input Voltage (V)

Figure 24. BB REMABERMNXR

G035

20
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R R A (continued)

Time =2 msec / div

Figure 29. A vy B3

0.20
VN = 24V
;\5 0.15
§ 0.10
.c_—B Vour =50 mV / div (ac coupled)
£ 0.05
S -
© 0.00
=)
8
S —0.05
>
2 -0.10 ar = 20mA/ div
=
O -0.15
-0.20
0 0.01 0.02 0.03 0.04 0.05
Output Current (A) 033 Time = 1 msec / div
Figure 25. i H o8 S48 ) S 756D 9 5 6 Figure 26. MEM
V,=10V/ div
Voir= 100 mV / div (ac coupled)
.
EN =2V/div
V= 10V/div
Vo =2V div
Time =20 msec / div Time = 2 msec / div
Figure 27. &ERBRS Figure 28. BL ENA B3
V.= 10 mV / div (ac coupled)
V,=10V/div
PH =20V /div
EN =2V/div
Inductor Current = 100 mA/ div
Vo =2V div
o A e A A A

Time =2 psec/ div

Figure 30. DCM Hy % A SUR

Copyright © 2011-2016, Texas Instruments Incorporated
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R R A (continued)

V= 10mV /div (ac coupled) V=10 mV / div (ac coupled)

PH =20 V/div PH =20V /div

Inductor Current =100 mA/ div Inductor Current =100 mA/ div

m A - _—
Time =2 psec / div Time = 50 psec / div
Figure 31. CCM FHI% A SUK Figure 32. ¥ A SUB BEER

Voir= 10mV / div (ac coupled)

Voir= 10mV/ div (ac coupled)

PH=20V/div

P

Inductor Current =100 mA/ div

Inductor Gurrent = 100,mA/ div

Time =2 psec / div Time =2 psec/ div

Figure 33. DCM R H9%i 80K Figure 34. CCM R#9%i H 80K

Vo= 10 mV / div (ac coupled)

PH=20V/div

Inductor Current = 100 mA/ div

b W W o

b Ll P Ly

Time = 50 psec/ div

Figure 35. fa i SUR BkEX
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A WA (continued)
8.2.2 DCM KA
CBOOT |0.01uF
Ul LO
TPS54062 10@0uH 3.3V
10V to 40V ; BooT M 3 2 o
fon) * VIN GND
3 6 — RCOMP RHS
RUVLO1 . EN COMP 5 r COUT 31 6k
. RT/CLK VSNS 32.4k == .
CIN| 768K _|cpoLe CCOMP " [22uF
R R T Toor  Tossur | s
’ I 1ok |

Copyright © 2016, Texas Instruments Incorporated

Figure 36. DCM M A REH

8.22.1 RITER

FRPIFEANAET EABEERHEANERHBER, BEFXRRBERRITTERE. EFRZRITSBALMT #F—L&
2. FESHEBEERGEEEBE. N TZRH , RITNTIEMNSBAF

WHBE 3.3V

OmA E 15mA T8 B B 25 E B AVout = 4%

BRAHHBER 10mA

BN H R 3mA

MABE 24V ( #R#E ) 10V E 40V
B ESUR Vour #9 0.5%

FFR IR 100kHz

B ABE (VIN £EF) )Y,

FIEMARE (VIN T#) 8V

8.2.2.2 EMRITFHE

SEENELRBRSRETH BEETFXFARER HERBRENEERE. FFRIPRE ERY BRI A A AT
HEBEESURRRE, X T ERBHERR , RBESELSERN (CCM) RItFEITESHNAHBRRKA, XA
CCM BRFSHBRRIBRARFNSEERLERE , BERFERBRXAMESBERNX (DCM), ZRUTR
BRUEAMHE , A —SRUMNESBENETHEE, BRL DCM ET7 £ K HERMNAEEaRE : FFRM
REE, MHERREARBRNERBERK. ERAMBMNBRRLR GRS RME,

TPS54062 i%it AT EEIHEMEREEFETAMEEESORERBHERFGTRENNA , Fit TPS54062 7£
RBFZBTAZEFoPRRER, AT ZS8ERENSESENERE , Rt ERE —EH HEREZFE TR ERK
HEEER. N T R BIRTE N AR H ERA T R EROPBEER | B EBEN KT &/ME, BIEEquation 26 Hit
BER EBREABFHETHZEEFRMABMENG/PERAN 0.9mH, AT IZARETFERRS , REERFE
Fit B REZERESENE (tonminll) 7 350ns. A THFLL DCM ZE1T , BERA/NMNEHBERNRBERK
BEU T, FAEquation 27 ITEBHENRZAERNR 1.42mH, ERAREEET (Wurth Elektronik) B9 744062102 B
B, MREFEELL CCMIETT , FRHETINRITRE,
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A WA (continued)

fEFEquation 28 , BREHRHEREANFE L SN BERFRXRNK/PERREE, TESHANEREBRA 23.9mA |
BT 134mA EFHRBR4Hl, A THEERNHHEEEN RMS 57 , EETE ST, BERESSE DCM RATH
5zt (D1) #B#EEquation 29 #1T1HE, D1 BTSN ERFXSERFXEFHRN -2 , iTELE RN 0.1153,
D2 B FEM R xS @R FF < FHMN —E9 |, itELERR 0.7253,

BI#EEquation 31 FEquation 32 It EBHMWBRMM L EA RMS BER5 510 12.8mA fl 7.6mA, EFFTEEST
RMS i-l-gﬁalgéﬂ.{q:o ﬁﬁHEquatlon 33 iEquatlon 35 -\L-I-ngﬁﬂj %‘gﬁﬁﬂy%kﬁ » VRiPPLE ﬁ%/’&%&é&i& , T
AV RBRBBEEM, TESHNKEREEARN 15uF, REN., BERERRS M E M NS SRR HA
ZE2UE , HBANRNMNELRERTEMEH. ZREIPEA ESR 1 5mQ B 22uF, 6.3V, X7R BEES
Bo NTREEHMELSURBIR , BFEH ESR REMBER. RIEEquation 36 HEBMABRNEAR ESR. BiF
Equation 37 MEquation 38 {4 E M ABAH RMS BRMEBE, ITESHN RMS B8 3.7mA , BEN 0.2pF,
ZRGIEA 1uF 100V/X7R BEBR,

—_ i 2
Lomin > Vsmax - Vo | (Vsmaxj y tonm'ln * fow
Vo 2 lomin (26)
Lomax < (Vsmln — Voj x ( VO. ] x !
2 Vgmin Saw X lo @7)
| peak = 2 x Vg x lpmax x (Vgmax — Vg) oo
0.5
D1=[2 x Vo x 1o xLo stwj
D2 = {uj % D1
Vo (30)
_ (m + D2j°'5
I .rms = | peak x
3 (1)
2\05
_ D1+ D2 D1+ D2
lcorms = | peak x 3 - 2
(32)
Cot < Lpeak (m +D2J
VRippLE 8 x fsw (33)
(& - o)
Co2 2 Ly x 5
(Vo +AV) - Vo? (34)
Co3 > Iii
AV feo (35)
< VRiPPLE
| peak (36)
2\0.5
_ D1 D1
(37)
Cy lo . (0:25J
V\\RIPPLE Jsw (38)
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A N A (continued)
8.2.2.2.1 XMRBREK

BN BN EEZTIHE |, BESGRNTHORNERIMERR, ZHERREDITMEN T AFBFREM ESR TR
B , ESR ERMELRIBAFEEMAIMN 10 5, HAHBES , FAUTLARXKARGER, HEREXNZTIEMNE
R DCM BRZ1TR , HEREBEE — ESR EXMF K , WEquation 39 FiR. A TIHEHEFRENTIER LI
% , 7 BIIRFEEquation 40 FEquation 41 %/51tE Kdem ( DCM 835 ) 5 Fm ( #I85318%% ) . Kdem F Fm 23!
A 26.3 # 1.34, BIEEquation 42 FEquation 43 ITERKF ESR TR, IREMBLD 58 67Hz M 2MHz,
HAEquation 44 ZEquation 45 —EHWR/MEEN D HMBRIRN, Equation 44 IRFF M ESR TEINJL
9% , Equation 45 R RER LI RN HW JLAIFEER, RIBEEquation 45 EE K 2 SR %E R 2.5kHzZ,

NTHEEIMZEME Reowp , BEMEquation 46, RIZIEBRES (gmps) 71 0.65A/NV, HHBE (Vo). BEBRE
(Vrer) MRZERABRES (gmea) 2817 3.3V, 0.8V # 102us. ITEBHM Reowe N 32.7kQ , EHS HEEILHN
32.4kQ ¥R, BIEEquation 47 REBEAFISFRURERNES4ME, BIEEquation 47 BHAMEBRR Cecomp F
F 139nF , HLEEARFNA 330nF BH, FAEquation 48 FEquation 49 HMRAEITERBIMER S
CroLeo 1R¥IEEquation 49 BH C6 & F 98pF , kA K HIEIEH 100pF FREE,

S
14— >
Gdem(s) * Fm x Kdem x 2xm SXfZERO
1+ —
2 x 1 % feoLe (39)
V, Ve =V,
Kdem = i X 0 * ( S O)
D1
Rdc
Ve x |2+ 2| =V
S VfO (e}
lo (40)
Fm = gmps
[VS_VO}. 0.277
Lo * fsw (42)
_ Vo
1 V.,
feoLe(Hz) = v X VS
20 4 Co x2xm 1- -0
lo Vs (42)
1
: Hz) =
Jzero(H2) Ro x Cg x 2 x 7 @)
0.5
fco1(Hz) = (fZERo X fPOLE) (44)
0.5
foo2(Hz) = (fsw x fPOLE) (45)
R - Jeo . Vo
COMP ™ Kdem x Fm x fpo g~ VREF *9Mea (46)
C = L
CcomP 2 x 1 x Reoyp x Kdem x Fm (47)
Rs x C
CpoLet = %
COMP (48)
1
CroLe2 =
Reomp X fsw x 7 (49)
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A N A (continued)
8.2.2.3 KA My
100 100
g0 | Vour=33v_| %
80 /// C 80 /..4;
70 r T 70 e
S (T £ [/
2 I / = I / V4
g s/ [ g o l{{/
g LI/ g Ll
R V4 5 /
30 30
20 — V=10V 20 — V=10V
— V=24V — V| =24V
10 — V=4OV 101 voyr=sv — Vjy=40
0 0
0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04 0.045 0.05 0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04 0.045 0.05
Output Current (A) ozt Output Current (A) oz
Figure 37. EEmHBRENXR Figure 38. EEHmHBREINXR
40 180 0.5
N Vi = 24V 04 | Yn=24v
30 lout =5ma| 135 = ) Vout = 3.3V
N i’ 0.3
20 |— B < = 90 2
T N 0.2
™N M T
~ 10 45 £
o N N Z S 01
= 0 ™N 0 @ z 0
£ N N © S
3 N = g -01
-10 -45 & S
\‘\ 2 -0.2
i\ 3
-20 \\ -90 g -0.3
-30 | = Gain N\ -135 -04
—— Phase N 05
-40 ~180 ’ 0.01 0.02 0.03 0.04 0.05
10 100 1000 10000 100000
Frequency (Hz) . Output Current (A) 02
) N i 3 FelE %
0.25 | I Teki sluppelu v m;?s - | ‘ wM_I_amnﬂlasz
. 020 ™" I
g 5 1 :
S o015 S ]
[ L ¥ouT _
N 0.10 “
= 1
€ 005
2
0.0
[e2]
8 -0.05
(=]
2> -0.10
3
g -0.15
-0.20
-0.25 EE‘L '
0 10 20 30 40 50 T T T T
Input Voliage (V) VR )
Figure 41. BB REMABERNRR Figure 42. A BRA
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A N A (continued)
Tek IStopped 3 Achs Tek  Run Sample

LI DL I A L

10 har 11 14:20:40
N R

3 Asigs 08 Mar 1117:46:34
UREUEA SRR T

chi S0 By Chz 1.0v By I 10.0ms 100kS s
Ch3 2oy B A Chl r G.4Y

Figure 47. LA Vv\y TfRE /S 3b

T T
s

i 1 E i T
] [ . y a =
] [ . ENA T ]
+ NI o o o 0 L O B e B R
] L T ovout I ]
........................... +] - T .
e b by b b T b b b -""SIEN:"‘""LAZ""“DV"";""IM"“DE‘l'I_‘E'lm'(S;S‘I'ﬂ:ﬂ"m‘l""-
1 10.0ms 125k w s b
Chi  S00MY G Bw chd  100MA © B 4 Chd ~ 2 Brod Or3 2w A Oh2 o108y
Figure 43. Z2E5 B Figure 44. L ENA 230
Tek  Run Sample 1 AGigs 09 Mar 11 17:42:47 Tek  Run Sample 3 higs 08 Mar 11 18:06:0
E I ] C VI I ]
: 1 = L I 1
e o - - + .
r T 1 [ - -
b A i T i iy A F T ]
L i i E R I ] B B LA B L Lt o e e o
¢ s " " 2 T B
3 E ; :
[ T h F ouT T ]
e T - 3 I ]
o b b b b T b b b a4 [ : : I ) ) ) ]
o em e o e miotms ookes el b e b T b b e L
chs  zov Biy & Chl o 700 50V By chz  10v By W10 Ot 100kSKE 10 Opsdat
20y Ew A Ch2 o 1.04Y
Figure 45. B v\ B3 Figure 46. L ENA RIREB B3
Tek  Run Sample 1 hoie 09 Tek ped 3163 hoys 10 Mar 11 13:55:16
F v Z [ i I ]
[ 1 1 A (T WRRARETT] N ARy A L g Lo
N T ] 1+ i iy s

Ch1
Ch3

200mY 1 B
10.0mY W B

Figure 48. DCM T % A F#i i UK

Chz 10.0% By I 4 Ops 250M 585 4. Ongt
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Copyright © 2011-2016, Texas Instruments Incorporated

27



TPS54062
ZHCS169D —MAY 2011—REVISED JULY 2016

13 TEXAS

INSTRUMENTS

www.ti.com.cn

A N A (continued)

Tek  Stopped 5452 hiis 10 Mar 11 18:56:40
[ iR I . . ]
M A st Aot Apoteneond
Lk i l

L ]
o b by b by e b b by ey
Chl  200mY % Buw Chz  10.0Y Buy M 40ps 250MSE 4.0nsipt

cha  10.0mY % Buw Ché  50.0m4 Q Buw A Chd s 15.0mé

Figure 49. CCM T~ /9% A % tH SUR
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9 EFRMXEIN

TPS54062 i%it A 4.7V E 60V B ABERMEE, ZWABENEENKRLLTEECEN,. NRMABRE
TPS54062 # a3V EEEBENJLEY |, BREEZSKBERN , L EEFHABTERS,

10 mRMmL

10.1 WRMEEE

HRABTLERNRFBFRITNERAKID. SRESHRENBANBERERCHASKUBRNTELRTHE
R, SB-ERERRREERE, N THBERERRBR , METRA X5R F X7TR M EMBHE ESR BE
EREBRME VIN 5|E#EF iR, HEE , NEARERBHSHEEREEZBR, VIN 5| GND 5|MI4H KA E
BB, HZMFigure 50 By PCB R RAl, BT PH EZERFXRTR , WHBRANKERIE PH 5|MKE , PCB
SHERENSEAERESR , BREFTERE. RT/CLK 5|MIXEEHR, Rit RT BENMKAWRKETFIE IC
WNEHBEELKERE, ABUEZMEMRANHRERMABAEN. E£AKIE PCB HRLTEHFEBIRETES
taE  AMZHRALRIERRRYE , TUENERRITSE,

FIEBRE L EL A 4 ( Hl0 VSENSE, RT/CLK #l COMP ) BB SEFXER ( #la0 PH, BOOT MHBR )
BE , BRrXERE, RIEPESNTEEENE VOUT BEANET SMAERETF VOUT BERZE.

10.2 HRRH

vout |
ggtzliztitor Output
Route Boot Capacitor P Inductor
Trace on another layer to
provide wide path for
GND topside ground

Input | G—m————— e — — — — — — — — -0
Capacitor Boot g
N Capacitor
T | O
BOOT PH T[]

Compensation

Network
VIN C T JvN GND [T ] 1 L
N comp T T—F—Lww ] reccbac
UVLO Resistors

Adjust |:| | RT/CLK | }
Resistor VSENSE
NN\

Frequency Set O Signal VIA
Resistor

Figure 50. PCB i @ R4%l
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11 2RI SRS 7 Fr

11.1 B BE Hrid n

W ENCCRY B &N, E VT www.ti.com.cn W B RGBS RS SO . S B AR IEREFE (Alert me) JES
Ja, BIATEE e R O SO R E R . AR E NI EAE S, A OB SRS s i il k.

11.2 #X#E

The following links connect to TI community resources. Linked contents are provided "AS IS" by the respective
contributors. They do not constitute Tl specifications and do not necessarily reflect Tl's views; see TlI's Terms of
Use.

TI E2E™ Online Community TI's Engineer-to-Engineer (E2E) Community. Created to foster collaboration
among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore ideas and help
solve problems with fellow engineers.

Design Support TlI's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.

11.3 FFr

SwitcherPro, E2E are trademarks of Texas Instruments.
All other trademarks are the property of their respective owners.

11.4 FFHIHEES

A XU HAEHRMANE ESD (Y. fFIEBEEEIN, PG S& R B R ERCE T3 iaMd, ik MOS [THIE Z i da it
Aiad -
115 Glossary

SLYZ022 — Tl Glossary.
This glossary lists and explains terms, acronyms, and definitions.

12 HUB. BERATAATIE B

LR 0 A B LI ﬂ%%ﬂTﬂB"JGu XEEAE SORER  E A F TR AL I S Ml . ISR AR el R HAN
ASCREREAT BT SO0 T R AR B ’%ﬁé&?&%@ﬂﬁm SERRCAS , 33 A B A A
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ©) (415)
(6)
TPS54062DGKR ACTIVE VSSOP DGK 8 2500 RoHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40to 125 54062
TPS54062DRBR ACTIVE SON DRB 8 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 062 m
TPS54062DRBT ACTIVE SON DRB 8 250 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 062

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

© Lead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents Tl'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.
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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
i |
& go W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant

(mm) |W1(mm)

TPS54062DGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.3 13 8.0 12.0 Q1
TPS54062DRBR SON DRB 8 3000 330.0 12.4 3.3 3.3 11 8.0 12.0 Q2
TPS54062DRBT SON DRB 250 180.0 12.4 3.3 3.3 11 8.0 12.0 Q2

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS
At
4
///
// S
/\g\ /)i\
. 7
~ . /
. T -
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS54062DGKR VSSOP DGK 8 2500 367.0 367.0 38.0
TPS54062DRBR SON DRB 8 3000 367.0 367.0 35.0
TPS54062DRBT SON DRB 8 250 210.0 185.0 35.0

Pack Materials-Page 2




GENERIC PACKAGE VIEW
DRB 8 VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4203482/L
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DRBO0008B

PACKAGE OUTLINE
VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PIN 1 INDEX AREA— |-

EXPOSED r+— 1.651£0.05 —=
THERMAL PAD

ANANANA

‘ ©

2.4+0.05

— 8X

0.35
0.25

PIN 11D
(OPTIONAL) 8X

0.1® |C|A|B
& 0.054) |C

ﬁ (0.2) TYP

4218876/A 12/2017

NOTES:

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

per ASME Y14.5M.
2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

INSTRUMENTS

www.ti.com




EXAMPLE BOARD LAYOUT
DRB0008B VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X (0.6) — S\ELMM
+ 1 s | N
| é C;:j 8
8X (0.3) j | |
-— - T 2.4)
‘ [ij (0.95)
6X (o 65) | | l
|
/D} - i
(R0.05) TYP |
(0. 575) |
%% g.z) VIA 2.8)

LAND PATTERN EXAMPLE
SCALE:20X

0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
P ~

\
|
|

\ /
SOLDER 'V'ASK/ METAL METAL UNDERJ \—SOLDER MASK

OPENING SOLDER MASK OPENING
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4218876/A 12/2017

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.

INSTRUMENTS
www.ti.com



EXAMPLE STENCIL DESIGN
DRB0008B VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X (0.6) SQ"M METAL
1 s % Ca N

8X (0.3)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

81% PRINTED SOLDER COVERAGE BY AREA
SCALE:25X

4218876/A 12/2017

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.

INSTRUMENTS
www.ti.com




MECHANICAL DATA

DGK (S—PDSO-G8) PLASTIC SMALL—OUTLINE PACKAGE

r ﬂﬂgz
8 5

,HHHHT OZ

0,13
310 505
2,90 4,75 i

[@N]

LiLlil:

[ ]
jM_D—i Seating Plane ¢ J_\ ) m
— 1,10 MAX 875% AT [&]o.10 AT

4073329/E 05/06

NOTES: A All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.15 per end.
b Body width does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

E.  Falls within JEDEC MO—-187 variation AA, except interlead flash.

QP TeExAs
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LAND PATTERN DATA

DGK (S—PDSO-G8) PLASTIC SMALL OUTLINE PACKAGE
Example Board Layout Example Stencil Openings
Based on a stencil thickness
of .127mm (.005inch).
(See Note D)
|—-—|—(O,65)TYP. 8X(0,45) _—| |<_ |———|—(O,65}TYP.
_4_
5|—-——— - 8X(1,45) —— [
4
PEG (4,4) PEG (4,4)
(! o
/I 7 PKG PKG
: ¢ ¢
/I Example
b Non Soldermask Defined Pad
/ /// - Example '
N ERE
! (1,45) || \
\ * \:\F(’ad Geometrgl
! See Note C
Y - (0,05)
\ | All Around ///
N /
N -
S—-- 4221236/A 11/13

All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC—7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

NOTES:
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TIREBAMATEEHE (BEEER ) . RITER (2ESERIT ) . MARAMRITERY, NETE, 22EENEMRER , FRIEX
FREATHMEEAARHEROER , @FETRTHEHE. REEARAENEAERTRLEME =7 AR RNERER,

XEFRAMEER T = RBTRITNREFRARCH, SFATREUAT2HEE : (1) HNEHNARREEEN TI =0, (2) Rit, B
NSRRI A , (3) BRENNMABEMEMREUARFAR MRS, ZRJPAMER, XLERFHELE , BFZTEHM. T BREMXT
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