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R T1ERE 7

ABSOLUTE MAXIMUM RATINGS

SUP and ENto SGND .......cocoociiiiiiiiiii -0.3V to +42V PGND t0 SGND .....cviiiiiiiiiiii -0.3V to +0.3V
LXTOPGND ..o -1V to +42V Continuous Power Dissipation (Ta = +70°C)

BST 1O LX oo -0.3V to +6V TSSOP (derate 26.1mW/°C above +70°C)....................... 2088.8mW
BIAS, FB, PGOOD, FSYNC to SGND ....-0.3V to +6V Operating Temperature Range ....-40°C to +125°C
DH O LX oo -0.3V to +6V Junction Temperature ...........coovviiiiiiiiiiiie +150°C
DLIOPGND ..o -0.3V to (VBias + 0.3V) Storage Temperature Range .............ccooeveeeenn. -65°C to +150°C
FOSCtoSGND ......ooooiiiiiiiiiiiiee -0.3V to (VBlAS + 0.3V) Lead Temperature (soldering, 10S) ........coocvevviiieiiiiinnn, +300°C
CSand OUTto SGND ......covviiiiiiiiiiiieiice, -0.3Vto +11V Soldering Temperature (reflow) ........cccccooviiiiiiiiiiii, +260°C

Stresses beyond those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other condlitions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

PACKAGE THERMAL CHARACTERISTICS (Note 1)

TSSOP
Junction-to-Ambient Thermal Resistance (64A) ......... 38.3°C/W
Junction-to-Case Thermal Resistance (8JC) .......cccovve... 3°C/W

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer
board. For detailed information on package thermal considerations, refer to china.maximintegrated.com/thermal-tutorial.

ELECTRICAL CHARACTERISTICS

(Vsup = VEN = 14V, CiN = 10uF, Cout = 94uF, Cgias = 2.2uF, CgsT = 0.1pF, RFosc = 14.3kQ, Ta = Ty = -40°C to +125°C, unless
otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

SUP Input Voltage Range Vsup (Note 3) 3.5 36 Vv
Fixed 5V output, fixed-frequency, PWM

SUP Operating Supply Current Isup mode, VFB = VBIAS, no external FETs 1 mA
connected

Skip Mode Supply Current Iskip No load, fixed 5V output 50 90 pA

SUP Shutdown Supply Current ISHDN,sUP | VEN = OV 10 20 A
\Y =3.5V,I = 45mA 3.0

BIAS Voltage Veias BIAS v
6V < Vsup < 36V 4.7 5.0 53

BIAS Undervoltage Lockout VuvBIAS | VBIAS rising 3.1 3.4 Vv

BIAS Undervoltage Lockout .

Hysteresis VBlAs falling 200 mV

BIAS Minimum Load IBIAS(MIN) | VSUP - VBIAS > 200mV 45 mA

OUTPUT VOLTAGE (OUT)

Output Voltage Adjustable 10 10 N

Range

OUT Pulldown Resistance RpuLL_ D | VEN = OV or fault condition active 30 Q

, Vsyp = 6V to 36V, VFB = VBIAS,

Output Voltage (5V Fixed Mode) Vourt fixed-frequency mode (Note 4) 4,925 5.0 5.075 Vv

FB Feedback Voltage Vsup = 6V to 36V, OV < (Vs - Vour) < 80mV,

(Adjustable Mode) VrB fixed-frequency mode 0.99 10 1.01 v

FB Current IFB VEB = 1.0V 0.02 A

FB Line Regulation VEN = Vsup, 6V < Vsyp < 36V (Note 4) 0.02 %N

2 Maxim Integrated


http://china.maximintegrated.com/thermal-tutorial

MAX16952

36V, 2.2MHzFEE=#gE,

ELECTRICAL CHARACTERISTICS (continued)

(Vsup = VEN = 14V, CiN = 10uF, Cout = 94uF, Cgias = 2.2uF, CasT = 0.1uF, RFosc = 14.3kQ, Ta = Ty = -40°C to +125°C, unless
otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

R LIERE R

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Transconductance (from FB to
COMP) gm,EA 1200 uS
Error-Amplifier Output
Impedance RoutEA 30 MQ
R = 30.1kQ 1000
Operating Frequency fsw FOSC kHz
RFosc = 14.3kQ 1800 2000 2200
Minimum On-Time tON(MIN) 80 ns
Maximum FSYNC Frequency TESYNC(MAX) 2400 kHz
o fESYNC > 110% of internal frequency (20%
Minimum FSYNC Frequency fESYNC(MIN) duty cycle), fsw = 1000kHzZ 1100 kHz
FSYNC Logic-High Threshold VFSYNC,HI 1.4 Vv
FSYNC Logic-Low Threshold VFSYNC,LO 0.4 \
FSYNC Internal Pulldown ’ MO
Resistance
CURRENT LIMIT
CS Input Current Ics Vcs = Vourt = 0V or Vgjas (Note 5) -1 +1 bA
During normal operation 22
OUT Input Current louT pA
VFB = VBIAS 32
CS Current-Limit Voltage
Threshold VLMIT Vs - Vour, VBIAS = 5V, Vout = 2.5V 68 80 92 mv
FAULT DETECTION
Output Overvoltage Trip _ . o
Threshold VFB,ov | Vourt = VFg, rising edge 108 113 118 %VFB
Output Overvoltage Trip
. 2.5 %
Hysteresis
Output Overvoltage Fault Rising edge 25
. tovp - s
Propagation Delay Falling edge 25
Output Undervoltage Trip VouT = VFB; with respect to slewed FB o
Threshold VrB.LY threshold, falling edge 83 88 93 %VFB
Output Undervoltage Trip
. 2.5 %
Hysteresis
Output Undervoltage Falling edge 25 i
Propagation Delay Rising edge (excluding startup) 25
PGOOD Output Low Voltage VpGooD,L |IsINK = 3mA 0.4 Y
PGOOD Leakage Current IPGOOD 1 pA
Thermal Shutdown Threshold TSHDN (Note 5) +175 °C
Thermal Shutdown Hysteresis (Note 5) 15 °C
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ELECTRICAL CHARACTERISTICS (continued)

(Vsup = VEN = 14V, CiN = 10uF, Cout = 94uF, Cgias = 2.2uF, CasT = 0.1uF, RFosc = 14.3kQ, Ta = Ty = -40°C to +125°C, unless
otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS

GATE DRIVE
V) - VLx) forced to 5V 10

DH Gate-Driver On-Resistance RDH (VBST - Vix) Q
(VBsT - VLX) forced to OV )

) ) DL = high state 3.5

DL Gate-Driver On-Resistance RoL Q
DL = low state 2
DL risin 30

DH/DL Dead Time (Note 5) tDEAD s ns
DH rising 30

Vix = 0V, VBsT = 5V,

BST Input Current IBST Vb - VLx = VDL - VPGND = OV 1 PA
BST On-Resistance (Note 5) 5 15 Q
ENABLE INPUT

EN Input Threshold Low VEN,LO 1.2 V
EN Input Threshold High VEN,HI 2.2 \
‘
EN Input Current IEN 0.5 pA
SOFT-START

Soft-Start Ramp Time tss | 5 ms

Note 2: Devices tested at Ta = +25°C. Limits over temperature are guaranteed by design.

Note 3: For 3.5V operation, the n-channel MOSFET's threshold voltage should be compatible to (lower than) this input voltage.
Note 4: Device not in dropout condition.

Note 5: Guaranteed by design; not production tested.
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HETERFE
(Vgup = Ven = 14V, C\ = 47uF, Coyt = 94uF, Cgias = 2.2uF, Cpst = 0.1pF, Rrosc = 13KQ, ViR = Vgias, ResT = 75Q, Ta = +25°C,
unless otherwise noted.)

STARTUP RESPONSE (SKIP MODE) STARTUP RESPONSE (SKIP MODE)
MAX16952 toc01 IMAX16952 tocD:
o " o T R——— o 0 r——
! ! v I ' ! ' ' f !
Vsup 2.2MHZ/§.3V . . d 10v/div Vsup : 4 10v/div
______ ov ST LI U IO S
s : RN 2V/div R R 2V/div
Vour i VI SO0 VOOV Y 400 R SO OOW: O O
; : S : ov
EERE RN AN N i s ] o
w | S o | A
V — B ]......._ . V e pr—
PeO0D e o 1y POO0D. Foeptrmmtmmebimesmteemmirne .. Oz -
2ms/div 2ms/div
SKIP MODE SUPPLY CURRENT vs. Vsyp PWM MODE SUPPLY CURRENT vs. Vsyp EFFICIENCY vs. LOAD CURRENT
100 | E 100 ] 2 0 I ED FREQUENCY MODE E
2.2MHz/5V |2 . g - E
% \ 2/ : %0 2.2MHz/5V - % — :
8 \ 2 80 g 80 /,/ z
70 \ 70 _— Vour=5V ] Vour =33V
= ouT = ouT = 9.
= 60 N = 60 — = 60
E N £ L — )
= 50 = 50 ~ & 50
2 N £ e S
40 = w0 BT £ 40
30 30 30
20 20 20
10 10 10
0 0 0
6 1 16 21 26 31 36 6 1 16 21 26 31 3 0 05 10 15 20 25 30 35 40
Vsup (V) Vsup (V) LOAD CURRENT (A)
EFFICIENCY vs. LOAD CURRENT SWITCHING FREQUENCY vs. Rrosc
100 < 30 5
SKIP MODE ] g
90 L = MK 28 g
LML e _ :
80 E = 26 E
/ /,1 = iEE, \
(1] At Vour =5V = 24
g /LA 2 \
= 60 [ £ 22
5 / =) \
& 50 =20
=} /1 11H o \
£ 4 2 18
y 2 \
0 Z 16 N
20 // Vour=3.3V ?} 14 N,
10 12
0 1.0
00001 0001 001 01 1 10 0 15 20 25 30 35 40
LOAD CURRENT (A) Rrosc (ke2)
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(Vsup = VeN = 14V, CN = 47uF, Coyt = 94uF, Cgias = 2.2uF, Cpst = 0.1uF, Rrosc = 13kQ, Vg = Vgias, ResT = 75Q, Ta = +25°C,
unless otherwise noted.)

LOAD TRANSIENT (PWM MODE) LOAD TRANSIENT (PWM MODE)
MAX16952 toc08 MAX16952 toc09
T BERRaRs LML et AMARS SARAS SARSE AAMAS
; 2 N5V 22MHz/33V> ;
Vour i Vout :
(AC-COUPLED) S00mV/div (AC-COUPLED) 200mV/div
.......................... 2A/d‘v
4
ILoAD 0A 2M/div
ILoAD
............................. UA
100ps/div 100ps/div
SYNCHRONIZATION WITH
EXTERNAL SIGNAL AT FSYNC COLD CRANK TEST (PWM MODE)
MAX16952 toc1 MAXWGSSZ toc11
T LM |ARRM RS T T T RN
- Vour b 22MHav-
I8 21 TEE (R O FO ovde  F 9 svrdiv
Vix : : : o : : : :
OV ..... __: ..... oV
VFSYNC V/di VOUT 5V/div
(EXTERNAL | t: 1. g 2V
SIGNAL i ov
AT FSYNC) d ov VrG00D 5V/div
sl ov
SR T A | V/div
H e T T LOAD L - o
400ns/div 10ms/div
LOAD DUMP TEST (SKIP MODE) LOAD DUMP TEST (PWM MODE)
MAXTG%Z foc, MAX16952 tocl
) ! ' S ) ! T
2. 2MHZ/5V : S 2. 2MHZ/5V
Vsup : 1 20vaiv Vsup o0
ov ov
, ’ V/div
Vour 5V/div out
o ov
VpGooD 5V/div VpgooD 5V/div
o ov oV
100ms/div 100ms/div
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(Vsup = VeN = 14V, CN = 47uF, Coyt = 94uF, Cgias = 2.2uF, Cpst = 0.1pF, Rrosc = 13KQ, ViR = Vgias, ResT = 75Q, Ta = +25°C,
unless otherwise noted.)

OUTPUT RESPONSE TO SLOW OUTPUT RESPONSE TO SLOW
RAMP AT SUP (PWM MODE) RAMP AT SUP (SKIP MODE)
MAX16952 toc1 MAXW 6952 toc15
J (BRSNS R A T A R M RARSA
2. 2MHZ/5V . M 2 ZMHZ/5V : WM
VSUP |LOAD 4A ... ..... 10V/div |LOAD 0A ol 10V/div
: P Vsup | e 3
........ ..... 0\/ IR RRRETRETERRRY RO R TR TRERERE OV
5V/div Vout 5V/div
Vour ov ov
10V/div y 10v/div
Vix o tx ov
sy e ettt
VpGooD : o VpGo0D : :[ . oL SVidiv
- SR ov e et oy
4s/div 4s/div
SHORT-CIRCUIT TEST (SKIP MODE) SHORT-CIRCUIT TEST (SKIP MODE)
M/—\XWSQEQ foc1 MAX16952 foc17.
T - LT
2 2MHZ/5V 2 2MHZ/3 3V
S S 2V/div : S S 2V/div
Vour oot RN T i Vour S S SNIH IR
e e N\ ov
i 5A/div sAdiv
1 0A |
LX oA
— 5V/div 5V/div
o VpG00D ov
100ps/div 100ps/div
LOAD REGULATION (PWM MODE) LOAD REGULATION (SKIP MODE) Vour vs. TEMPERATURE
52 —= 52 —T° 55 | g
‘ ‘ Kt 22NV (o 54 2. 2MHz/5\/ 3
51 |—-40°C 5 5.1 +125°C 5 g
B ° = 53 B
P -40°C
N . 5.2
5.0 X 5.0 SKIP MODE/OA LOAD
= T = s 51 *
5 49 o 5 49 5 50
= +H25°C o 3 125°C 2 - =
48 48 ' T
48 PWM MODE/4A LOAD
47 47 4
46
46 46 45
0 05 10 15 20 25 30 35 40 0 05 10 15 20 25 30 35 40 -40 -25 -10 5 20 35 50 65 80 95 110125
ILoAD(A) ILoAD (A) TEMPERATURE (°C)
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(Vsup = VeN = 14V, CN = 47uF, Coyt = 94uF, Cgias = 2.2uF, Cpst = 0.1uF, Rrosc = 13kQ, Vg = Vgias, ResT = 75Q, Ta = +25°C,
unless otherwise noted.)

LINE REGULATION (PWM MODE) LINE REGULATION (SKIP MODE) Vgias vs. IBias
520 ‘ - 55 o 52 ———
22MHz5V |2 54 : 22MHz/5V |
10 f—-a0°C £ g s
- / ) - IR [
— o -40°C
5.00 N 52 +25°C J_ \§\Q\\ /
- — 51 = 48
= \ = Y = N
= o T L = 2 ™~
5 490 | +25°C | 1\2500 5 50 = 2 /4\\\\ I~
= + = f = +125°C N
49 . 46 ™S
480 .8 +125°C \
47 44 N
4.70
46 2.2MHz/5V ]
460 45 | 42
6 1 16 21 26 31 36 6 1 16 21 26 31 36 0 10 20 30 40 50 60 70 80 90 100
Vsyp (V) Vsyp (V) BAIS (MA)
SWITCHING FREQUENCY
SHUTDOWN CURRENT vs. Vsyp SHUTDOWN CURRENT vs. TEMPERATURE vs. LOAD CURRENT
20 < 10.60 2 25 _
A Vsyp = 14V £ 2.2MHz/5V |2
18 / g Ven =0V g PWM MODE |£
y £ 1055 s ’4 g
g 16 7 K] :(:: / = .
= 14 = 1050 y =
= - z // S 2
3 10 ] 3 1045 A 2
= = : _/, [}
= L~ = / o
5 s A S 2 22
£ [ £ 1040 ,/ =
% 6 | 2 W ~—
4 1035 21
2
0 10.30 20
36 9 12 15 18 21 24 27 30 33 36 40 2510 5 20 35 50 65 80 95 110125 0 05 10 15 20 25 30 35 40
Vsup (V) TEMPERATURE (°C) 1L0AD (A)
DIPS AND DROP TEST (PWM MODE) DIPS AND DROP TEST (PWM MODE)
......... 'f‘.‘x.‘ﬂ%-“’c.—%-’ —_—
v NI T B M
= 22M|"Z/5V T : 2-2MH2/3-3V__..._5....
Vup lhomo=dad Y 10v/div Vsup _ ]|LOA_D=4A : . 10v/div
. .

5V/div
o Vour

5V/div

Vour o

10V/div 10V/div

Vix Vix

ov ov
5V/div

, evevrrerer N o TN Arveswrevs, !
10ms/div 10ms/div

5V/div
ov

VpGooD VpGooD
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LDO MAX16952 SWITCH UG >——1+—DH
SGND L 4 *
l LX
»
kS
BUCK ® BIAS
S CONTROLLER
REF
B — BAS | 1
I> LG DL
-0 ® PWM
EAFB
COMP EA REF —— PGND
ILIM
0SC
FOSC CLK l_
S
X
MODE
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FB %
\/ %
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BHEFRERE, KEAFOSCLBRFRENFFXIME, X
F BN EFSYNCIE S & 4 [8] 8k 4 o b7 BY 1 °] £R IE a0 H: 72 72
ESEE R, mATEFIMEAN2.4MHz,
BFSYNCE 5 ZSGNDBY, 2B # TEAEBBOTER,
FSYNCH #i ZBIASE B 5 &6 B $7 3K 5 B, MAX169527E
WEsh#iE TEEROPRSN, ERBHERELAEE
MEPWMER

Maxim Integrated



e sE I FEHR1E
B L T EVLH B L RIRMAX16952F0 & FH B B
o MR
B H IS R R
BIAS E X EHiE
far th BB IR R R SRAS
ICIE F AR

LR
MAX169527EFBE & K F0.7V (Bl & f 1) B /% #970%)
IR EARRR. WRFH BEEHTFIREGHTHRER
ERA70% AT, 1610 EERAEGHEMEAEZ, R
BEREMAKEITR, MAX16952 <iT, RAEBRXER,
BUBFHEEAHERTRE, EFEREHER, WRER
HE R HIER, SEUFEAEERBHRER,

URHEBEIKSEEE, A EESEXTIIRIIRZ
BITRMEEMBENT, XMEGT, MAX169527 M T
IBEEN20%0, MBI FFEtHTERS,

BT ER
MAX16952A & % ! i3 £ R 37 2h 88, W RVourHt = 2Lt
REESH13% (BEEEKN, 5HMOSFETXH, kL
MOSFETS#, RIAMOSFETEVouTR E 8 RETTE =
R SE, Vourdd FHRESEEZAN, RIFEFEFX
#1E.

RIEHE(UVLO)
A RE5VIR B BIRBIAS)IEF3.1V (B E{E)UVLOITR, BIAS
WA RESEUVLO) BEMIFFFF X, WRBIASEBETRE
UVLOITRIAT, &H S XIFXrsia. RIAMRIE
es, EEBIASHBE®RE,

%ﬂﬁﬁéﬁ‘&ﬁj(PGOOD)
MAX169528 #E B i bl B0 R Rt 28 b & 28, DU W p&
EERFISNHEHEERENUEREMNEERZ TR, PGOODA
Fim@md, NF BN EE LR EREN B EGABR,
ZHERNEBITEV, 10kQEBEEAF RS HEN A,
PGOODAR B LM TRA S IASMAR R,

Maxim Integrated

MAX16952

36V, 2.2MHzBEE#=#7,
R LIERETE

PGOODEM T &M ENHX.

o FEHER

o RIE, VourlR TR BEHNS8% (HEIH)
o Ik, Voure TIREEM113% (H£E{E)

MREARBKDES, EFBUERFERLEBFE, WR
MAX16952 THE#ELVE R, FBZEREEBIAS, NF AOUT
B0 BER A0 IR R 240 M 89 S 1508 B

H R
I H R R EIMAX16952A 8 B 1h #, 4B id+175°C
( BE)N, NIBERE LRSS KMEEIZGIEE, R FICLA,
ZBAHBCU R BETRET25V (HEE)INT G,
BEZRESHRITIIC,
ESEREFGSSBBUHES T/ XBE,

EIESE, BimEPWMEHZS
MAX16952 ) B& R #2161 88 R FAPWM ., BiAR = 6 H o
ABESHRE=ERIRELER, PWMIEEH ﬁ%E’JTZ/L,\

— DXL, ZERSBERSEERRESSHK
B RN ES IR RN EHTIE,; EFPWMELEK S
PR ERAMER B B2 R NIRRT M I ROE B R
BN, EEMABEHGTREE, S1MOSFETS®E, &
EPWMLEE 2% . AR B R K 4O = LA F) B B IR R
B, EtS@EEAE, BRBYEREH, EEHGTEE
gEEHFRHERERL, BREARGBRSRE T IEEBK
BHit, BEReltBRERECESHRE, ZBEBEAFTX
R ESHAREE, HEREHLCEE 2 DRSNS,

EFEENGHEE S, SILMOSFETXHET, 1KiAMOSFET

5B, BRERN, BERENETENES, AWHiRHESR
Tho M BAEBHBRBERBIFENRI BRI EFEN,
BREMNRERNEE, REAHLNEE, BIHEGT,
N g {E B R B 1T A i B R BR1E A, %‘LMOSFETjEﬂ
XMW, KIBMOSFETS®, FHERERER, EET—
B A HA,
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MAX16952

36V, 2.2MHzfEE
I LIERB T

= 7%,

58 il Bl E SR EPWMEZC
R I 75 38 ﬁ:t'J & 7 i BPWM#R = (FSYNCE 3 ZBIASE 7h
BT EP), EIEREEDAXRSBENENITE LRSS, X
e 1EEL7fﬂH7>7L—'-}lXEjJE‘§/Ei A2 550 ikIxshes 69
R, BEHby, BREHRRE, DHBE S S L4 AVout/
Vsupo
EH EEMEPWMERNNF LR FRIEFRMEIEE, R
f, BHETHMEPWMIEREEH . THEVHEBBER
S HIE45MA, BURTFINEBMOSFETHAIFF XM EK, 58 %) EH
EMEPWMERN & EF FERE STMES DURRES R
DR o

BHATEFAB R TIEEZC(BERK M)
MAX169528 F — M3 3 T /B =X = #l # A(FSYNC =
SGND), BTFFaEsZIbidTbE S, Faeid TR S,
T2 R 28 7E SBAS I B NS B BB R R A N B SR FIDLA
REBEF, X BENEEHERMRE, HRHREST
BEEHTEERET, BRHHTR,

BehxOR R T TIE B R &K, MAX16952 T {7 & ShE8 f
HEMBEOFRX I, BEMRTIKRESOUA, BEBk B E
NS ITEMEREE,

BEER iR ZC R R T TRR
fEeeBk ORI, St BEBIERIRITRN MR BIR
& B I B 1T I*H‘E_QEE,UIL _L/)rlJIjBE(VCSIDLE)HTs pEEE
FlEs N SBEARE R, BB, BHEHT, SBE
BRI A R 'HEJE%/MET%IAL&ZU‘ MIBRAX, M
PRA25mV (B2 EIAE), IX58 3% &) a‘%?’"lﬂﬁﬂﬁ:’ﬂﬂid\ﬂ’]
hWE, AERHHER, ZhHBEETERER SRR,
THES—TSEBEAH, Hﬂ?ﬁgttiﬁ_&%ﬁﬁﬂ:ﬁ%%"r%
RN B, AriAdedl s mnBkikod, B, EEREHT,
PR 288 T i SUE S B,

14

Bkik IR0 B Bh T
PR ER T, BENES s EKT KBS (PFM)
R, XMMEZETFHES, ZEESEHREREE
HALIERODAXSENE, TEHEESKENMCSEOUTH
BB, —EB(Vcs - Vour) TEEE6SMVILE &7
FRILT, tb#2838 B hifkDL, XA A% {5 Bk Bk o PFMAD
FEBBOFPWM TR R Z B TR S E S A JE & 4L B R
BRIERERAZEBHNSRI(BRHRAGERES ) — 3,
PFM/PWM AT R 89 71 3 8837 L oapiskipy it EI0 T

(Vsup —Vour ) Vout
2% VSUF’ X fSW [MHZ] xL [UH]

Loap(skip) [A] =

BRH SO THEERE, FRERPTRHIESF
8%, EXRREEHUENEE TIEEH, BIXE
BEE, TEPFMBEENEHAEX BIREEE, BEXR
W, BRERKN, AX-AHME LSRN FEXER
FHER MBRSNERELESIFSNFHRRIRE
LB EERFADNE N NRAHEEENE, FAES®H
RESEWAYER S, BEOAEBSmA(ERBGARE
NEAEE),

MOSFETH# R 3X )75 (DHFIDL)
DHFODLIX 3 28 £ X4 IX 7032 %5 B8 SFns5 & 3 BMOSFET#t
TT4, DHEHNEEMOSFETR zh 28 ABST E &Y B 7
RE, DLES B RSB HOVELHEREFBIAS)E
EMd, AENEXNE BEEMNDHFADLE E, BlES
— U BIMOSFET#E 5 — ™MOSFETE £ X W51 S8, Fr
M, ZBEEATFSHREEE ZEDLMRIR I X AN S
B, B IERB(DL)ZEDHM R IR ENEs % 1 < 5l S8,

Maxim Integrated



Vout
Vsupfsw

ton(skip) =

[ mre N IL0AD = IpK/2

INDUCTOR CURRENT

o

—
ON-TIME

TIME ———»

BT, BBk /I LT

B & & X 3 88 E X B (8] 22 57 B & FMOSFET#E T BB
T1E, ER&E/NFHFRIERER, DLFIDHIK 28 ZEMOSFET
ARSI EEMERE, KERBE, FEENIEX B
EETE, &N, BTFMRKEBEEP R, 5
MOSFETHIVgsB A AN S BEH, &£ BESEMOSFET
WMIREEIBRBAXA, ABLERITEEREK, FHEE
EMENELIIREMOSFETEEE #5281 in, f#£H50 mil
Z100 mil®E),

B4 8 mEiTF A EEMOSFETH AR & M Kb
EHREFEINRIZRE, B/NVESHRE, RDLAKETZH
AMTHEAERTE, SBEPE D20 (HBEE), Tk
IEZELXY & 8 R £ FHE B TR0 B 4 B RMOSFET
HiRHR-MBREURBESEDOLE L, XBP, WR%H
ANEBEERS, RS EEREKEAMEL, TEFTEFIH
MR R B R, MUBRERLXARE EFSEARS LR
MOSFET8I MR 1 S B B i@ i, BAMOSFETH MR —%
W B ZE(Cep = Crss). Mitk—IER B &E(Cgs = Ciss — Cap)
MR BERMMETE BRI ZOLXFODLZ BN E 4B S
THREBIT U T H&R/NTIBR

Crss
Vas(tH) > Vsup [ ]
(TH) Ciss

Maxim Integrated

MAX16952

36V, 2.2MHzBEE#=#7,
R LIERETE

S A RIXEN IR (BST)
B3 &BSTRIDH B 9 B H %, 5B = AMOSFET,
R T SBEHMOSFETH S EHMR—ERBE, &
MR N5 S-S EVsupd £, HIHAMOSFETSE F H#
M, BSTHRILX> (8 HFHE B SRR S e @
}_'TS o

S IBMOSFETR M A RLXT = T HEEME, FHEBEH
B TERE MR mBERN BT, LXPRARBFEEH,
BIASHIBSTZ BlZEZHNANSEFXEHEERREFRAR
EBIASHE, XTEEEHBAXNFTEBTNER, B
WHE ¥ BEEEET

K EBFIE X ERT B TR
TEARE TAEHIE), 0386/ \ a4 A~ & — MEBK
B, UBIHBSTH R, XRIEMAX169527E 4 5 5 % B¥ 6]
RENESTHEREERR, ELHBELESNAE
THBFLEE

PRz 1B e 18 BN (CSFIOUT)

PR T B8 BRI FA 2 43 BB AR W B A\ (CSFOOUT) BR 1 U (B B8 2%

B, WRERCNESHEEBIRTIIER, PWME

28 W X W = IBMOSFET, SEBRER K i 2k 8857k L I B BRI

MTBR/NEBRSUE BRI —F, Fit, R RKARBREEIR

JFf‘L,)”JEEBﬂ BRRE . FFRIMERA & = (VouT/Vsup) BB EL,
SN BB

Rt 5

BN BIEEE
REMAX1695212 %28 o T/E7E MBI IR E 51842VH
TCEAMEREREN, &R/NEEEBRENOUT/Vsup) T
PR THRNTESBER, A7TEHITEEBEMER
PWMHE R, BEHRIENBEIENT &4,

\\//OUT > toNIN) X fsw

SuP

X, tonmingA80Ns; fswAFFXIMEK, #4IAHzZ, W
REENBEERENHENLEG, SkEBEBOT, X
BERAREDEE, ABEXMER, BT RINEIE )
BN EE(Vsup)o
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MAX16952

36V, 2.2MHz[EEE#IzS,
I LIERB T

REHIH EE
T6FBIE B EBIASH, 42 E E FeE 12 5 88 i t BB IR (V)
B PR E3 47 (OUT)FISGND 18] ¥ 5 9 9118 P % e B 42 I
BIRE,
HIEBNIVEIOVZEME EHEE, EOUTEFB, SGNDx
8] & BB PR 43[R 88 (F12), ¥E#ERrp2 (FBESGNDZ K&
BA)/NFHETF100kQ, FIA TRt HRrg1 (OUTEFBZ[H]
K PE). -

V
Rre1 =Rra2 l:[\(/)UT]— 1}
FB

Ad, Vpg = 1V (B EE) (W Electrical CharacteristicsZ),
Voutd ATVE10V,

PEFEFF I
FF % 4 RfswHFOSCE5SGND 2 8] 5 8 BH(RFosc) 1% B,
2 1L E 3R BT TF 240 R ik B E B M Rrosc B,

#20, Rrosc = 14.3kQE, & BB FF XK A2MHz, &
SHMEAFRITHERS/ NN ERENE/NH B
Bo B, FERMERSH, EEERAOZRFERK,
{EREGEHFE. WARFE B EIRAF RIRFFEE KR,

FB R FE
HEEMAX16952IE % T 16, HMRE BB =NKE
SR, BERE(L). BERIBEMBER(sanME R EE(RDCR)o
HNIREFBERE, VAEEEERENE-EXTREREE
I ERLIR Z . R-TFIRFEZ B MR G &EIE-
BSUE BERESE B A30% (LIR = 0.3), FFRIMEK,
WABE, HERERFENLIRAEERE, XRZWT.

Vour (VSUP(I\/IIN) - VOUT)
Vauriny * fsw X loutuax) x LIR

R, VsupminAR/NEBBE, VouTHEEHE BE,
louTMA A TR KL B, FFRIMEHBRrosci% B (LR E
FFRIARER4Y) o MAX169521E B 5 P 3B 471 & ¢ 5% R R &
M2, DRSS ZLEST0%NERE T/, FAATRNEE
HERE .

L=

Vour[V]

— OUTL  _q 4259
L[uH] x fgyy [MHz]

16

5

ouT

RrB1

FB

Rrp2

MAX16952 =

S5

B2, 5% BE

3.0
2.8
2.6
2.4
2.2
2.0
18
16
1.4
12
1.0

SWITHCING FREQUENCY (MHz)

SWITCHING FREQUENCY vs. Rrosc

MAX16952 toc07

10

15 20 25 30 35 40
Rrosc (k<)

B3, FXIEERFOSCH X R

Maxim Integrated




Aifn, WRFE, TEFRSHHEERE,

AHHBRERNZRERE, TREBRAN. RA. HER
BRI N BERHTIRE, RI1FRARBEMNBRZE
E’]tti)(o

=1, BHELLE

INDUCTOR SIZE

SMALLER
Lower price

LARGER
Smaller ripple

Smaller form factor Higher efficiency

Larger fixed-frequency

Faster load response ; .
range in skip mode

THNRNBRENFERIEERRASBEBRESEKR
HE, BRERESIERBEEIR)NBRE, BERE
RFZENMNEBERTH—-FTRNRT, RETERBE
R F25% EA5% LUK Bz Bl BEEOFE R T(FSYNCH
REBE, 23, BEMEHREPFM/PWMIYIHEE 891 3
B E,

EE HREN, HRSUK BTN
HTIRRE .

& — & 1E (AlNDUCTOR)

Vour (Vsup —Vour)

Vsup X faw %L
Adh, AlinpucToRBIBEAIAMA, LB AUH, fowli#
£ AkHzo

RS AR R, DUEHRTE BRI E(lppak) B R0 .

AlNDUCTOR =

AlNDUCTOR

lPEAK =lLOADMAX) + >

P M) iz
BRALSUKERNBESHEMREBER W, LEEVsup-
VourEER /N, REREARFREBRE RBEF,
AT R HREN N LR B R BRI ERE, BHE

Maxim Integrated

MAX16952

36V, 2.2MHzBEE#=#7,
R LIERETE

EHNERTHREBERIY, — o 2BRERLFALAE
TE, Z—WMWART—HOPZ R TER:

2
L (AlLoapgvax) ) , Aloapmax) (t-A1)
2Cour ((Vsup *Dwmax )~ Vour ) Cour

N, DMAXE & K & = tbk(W Electrical Characteristics
R); LREBREEAMSAYH), CouTRAH EREEA A
uF); tEFXEH(1/fsw, BARIAUs); At BEEMEPWM
B TETVout/Vsup) x t, FEBEBOIERXTETL x 0.2
x Imax/(Vsup - VouT)o TEFE M HBF L HE, BT Bk
EfERES | EMN T P BHE(Vsoar) TH FRITE .

VsaG =

2
(AlLoappvax))” L
2CoutVout

VsoaR =

I=p ¥ gl
MNHEBESHEENBEREN, EERNEHBRZEFR
B AS M BB B (RSENSE) o $ECSEEE RspnsE I B, 3§
OUTEZEZE B EM, EHERsensEBI K, FHEKXER
(loc)FERsENSE-E = BB E AV miT (F/68mV),

WRRsensEL BME BRSO BER, FACSFIOUTZ
BHSESTENERE ENBEREH#HTHE, FEIKE
Viumir (8/h68mV),
BT AR M 77 5 (B 4) R BB R RE ol A Bl 69 BB IR PR (B A S A0 Th
15\%%0 —RIE, BEeNERENREEERSNEE,
RNERRFELE KR, AFEBRERRENEEMTRR
?F EREMAHZEEAEERTFEBE. 1%ER
B ERAS M BEE, wE4afiR,
HFRARVBEERASHURE, BoBid5 BRI
(F4b) A HEHX A E HHRCEE, MBEAENFE.

R
ResH = (m +2R2 j Rpcr
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MAX16952

36V, 2.2MHz[EEE#IzS,
I LIERB T

R FIUFPCBHRES, HRBENERRETSHMCS
FOUTLE M5 8 NES, 7 REHE 0ELEH
RDCRzL(1+1) IR B RAICORE, HBFRRRTRERIR

CEO R2 Tt EBRE .

_YEF RCSHL%ﬁﬁﬁ'ﬁm EE,IJIL _L/)nJEEBH RDCRjJ EE,E&'E/]EIJ[L
EBREKERPE, 8 BB Rk & R R At 60 S B R R FORpCRIE

INPUT (Vin)

MAX16952

NH
DH 4‘

LX

RsEnSE

DL

GND

CS
out

a) OUTPUT SERIES RESISTOR SENSING

INPUT (Vin)

MAX16952
DH .__.._.INDucToR
LX
DL Cout
RoSHL = R

GND q ; CoHL R1+R2) Der

% / ! RDCR=L[l a
CS Cea Ceqg LRT  R2
ouT

b) LOSSLESS INDUCTOR SENSING

B4, Bl E

18 Maxim Integrated



MANEE
BNTER ERREEE T ERARIEETR, B/ ERTFX
Bl ARSI EESUR,
MABRHNRMSERER(gms)EH TREX

Vour (Vsup - Vour)
Vsup

BWNBEZSTH L BEEN2655(Vsup = 2VouT)s |rmsHd
BE&X, FrllrMsiMAX) = ILoADMAX)20

Fri BB BZAERMSH A BN BT B #GEF R T +10°C, Ut
RELHKIPARE M,

8\ B FE SO B AV 85K 831 ) F00Vesr (B B8 8
ESR3IE)IA M, EHALEAEESR, BLOL BRMER
@25, fBIRESRA B &M B 3| ALK H50%, FIB T
ITTERER AN BESUK BN BAFIESREXK .

ESRy = 2VESR

Al

| +—
ouT 2

IkRms =lLoaDmAX)

R,
(Vsup = Vout ) x Vout
Vsup x fsw <L

Al =

IOUT XD(1—D)
CIN:A\/—
Q X fsw
A
D= Your
Vsup
WHERE
BHEE BERNESR— RN 9K, WUHEEH UK M
ERHBEAEKR, F—AHEHOAEXE, UWHEEEREHE
Ko BIHBEBRELMEBKR, HEXENBRIZHNET
NN YEFRIEBERERE, MAsMETEHERP, £

Maxim Integrated

MAX16952

36V, 2.2MHzBEE=#)EE,
R IT1ERER

BREE. (RESRINBE RN, BEEFNESRY THL®
ELURRREER, FIbE L 8RN K/NBURT#EH o
B SUK (VRippLE(P-P) B 3K T % B9 5 KESR:
VRiPPLE(P-P) = ESRXILoADVAX) X LIR
BRBOPRR AT, BEEIRAES:, HigEBmBURF Bk
T B BRI TR(Vskp = 32mV, #E{E), Bk
HERT, SHAHSUENTEARUT.
VSKlP x ESR

Rsense
LBRFFEHBRES HRMRESREREMNIER TH X,
FTEBEEBNITHER, Ait, EBREIRNBEE L%
BEESRMMEHE, REHERERE,

HEASERNREERN, fluEERs, ERT®
B R RIETE 51 3B T HAEVsacFIVsoaR R BAR A, 1B
BXit, AERFZERIEUBEIHTER, LHARHE
BEIEN T A= BB B2 19 A7 38 43 B B9V sacHD
VsoarAR), AT, REBRKEEFNESRESBEERS,
TJRES I BT E M

VRIPPLE(P-P) =

Rt
MAX16952:% A EB 5 FIRE M A, ERBBWARER
T A P TN SRR A MR, i H R FOANMR P 8 0R E
TBREM. SFEFEMaE. RIFMARIER BR_RAH
MR, e, AMEM SRR 5 AR E M,
EHBXAERRNEHAE, B RS IND B
B E L BE, MAX16952F) 3 & 2§ B it B A 5 &
AR BE M BERNE 8RB R, BRRXEFE
BT RGEFEPHERANBEERI~ENIRS, HBE
v, SRERRIES FRELE, WIREBKARBHEREMR,
AEEHENHERI)MER(Co)BE, MTEEBEES
BEAHHIRE NN AP XARBENS HELEED), X
TFTHEEXRHENBE, HTEFEMESRRK, BAFESR

FEARSMERTHEAN AR ZIBINE, AREEEE
BHBEAERE, ZCOMPESGNDZ 8 5 FME I — P&
EE‘?(CF)J LX%#1%1§ESR§/§\O
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MAX16952

36V, 2.2MHzfEE
I LIERB T

EXNBERBITUSERANXBFE. GAHREIES
FREB AR, NEIFHBIHERE R HIme X RLoaDE
&, hANES3THRLoad. BHERCoun REESREE,
T =R E Th FRIA H 28 69 (U 3 E(GAINMOD(de), TR
RAMERIE M, B L RS TF50%8S, BRFFTRIEAME,
TEMAX16952AEF B sh 5 AL :

= 7%,

RLoaD xfaw xL

RLoap +(fsw xL)

AP, RLoap = Vout/loutivax BB AL AQ, fow A FF K50
E(MHz), LAt B (uH), gme = 1/(Av_cs x Rpc) (S)o
Av_ CSAHBERB MM KBHUEERHE T, HBEDIIVN,
Rpc /7 BB =% WY BT EB PE B BB A ) BB PR, BB A0,

EREAEAGEEREHRS T, HHERREESRAAFEMA
FERRRSEDT

GAINMOD(dc) = Ime X

1

RLoap xfsw L -on
RLoap +(fsw <L)

fomoD =
2T X COUT X

WHEBEIREESREFEUTMENT S,
S B
2nxESRx Coyt

L CoutEENMERKFHELEEN, Cout = n X COUT(EACH) s
MESR = ESReach/n. EE =, HEMNBERITEE, B
EFR5BRNMNEE -,

R 1R 5 28 B9 12 2% AGAINER = VFe/VouTs
(HEUE),

ESIRERMARBNE G AGAINEAWd = Om.EA X ROUT.EAS
HPgneahRERKRBHUES, RouTEAN RER K28
B H B FE, R FAgm,EAR2500uS (B K1E) R RouT EAA
30MQ (HEVE)MAMBIRITTE, BB ER K,

famop =

H VA1V

20

F A (fgpea) HAME B F(Co). #Mz BFR(RC)FI MR %
BHBE(RouT EAVRE ; B A(fea) B ME BRA(RO)FIAME B A
(CoORE, ETH—PHCFRIRCRE B T IE R A (foea), &
HUBEITHMEK (e, WRIFEEFZET1 (0dB), N
aTHGE R H B BFESRE S,
ESi

1

21X CC X (ROUT,EA +RC)

fdpEA =

1

Y —
ZEA ZEXCCXRC

y
2nxCg XR¢

TR BE 48 35 AR K (fo) m /N F XA EM1/5, HEZS
Foh E A 28 = (fomop) :

foEA =

fsw
f «<fc <
pMOD C 5

ﬁﬂ\ﬁ%i MmO S, RIFDERFERFIREBASE
BWBNFER, EfcRETF1, ATl

VEB
XGA”\IEA fC =1
Vour (f€)

3 Ff.mop X FfchItEMR :
GAINga(fc) = ImEa XRe

fomop
GAINyop(ic) = GAINMOD(de) X fc

Maxim Integrated



A

GAlNMOD(fC) X B X gm,EA X RC =1

%ﬁ ﬁ RC:
R = Vour
9meA VB X GAINyop (1)
BERCFICCT LY IR Z MUK 28 AME T S (fe4) 18 B Afomobo
ERBTNITECe:

1
- 21X fpl\/lOD X RC

0 Bf,mop/ 5 x fc, ECOMPESGNDZ 8 #1058 —
NEBECF, HRcFICHE AL B AMEIR = (foea) 1R B Hfmopo
TR ECF

I R

ZTCXfZMOD XRC
T BRI, A SRR, A, AFSEE
MAREX, RETHARRFLE,
3 Ffmop/MFfchItER :
ThERIF S B TEfCIR B 2R 0

fomoD
fmMoD

GAINvop(fc) = GAINMoD(de) *
REMABECHM G RA.

GAINgA(fc) = Imen X Re x 2192 fzm0D
FF L
GAINyoD(fC) X X gmEea XRe X fz'\f”OD 1
c
%ﬁ ﬁ RC :
R Vour xfc

ImEA X VFB X GAlNMOD(fC) xfmop
JI%RchUCc%EiE"\]i%%fiﬁ(ﬁ%%%gﬁiﬁﬁﬁfpmmj (f.En =
fomoD):

Maxim Integrated

MAX16952

36V, 2.2MHzPEEE#IzS,
RILIEEE

1
B ZTEXfZMOD XRC
R ,mop/NF5 x fc, ECOMPSSGND 2 (8308 =4

BE&Cro ®Efoea = famop, FIATZNITECE:
1

- 2T X RC X le\/IOD

MOSFETZ#E
MAX16952 194z % 28 3K zh SR P NME 0 BB E& FF 2R T ¢ 8032
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