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ABSOLUTE MAXIMUM RATINGS

V4, SHDNt0 GND ..o -0.3V to +25V
BST_ to GND ...-0.3V to +30V
Xt BST e -6V to +0.3V
CS_to GND (MAX8732A/MAX8733A only) .........c....... -2V to +6V
Vce, LDOS5, LDOS, OUT3, OUT5, ON3, ON5, REF,

FB3, FB5, SKIP, PRO, PGOODto GND ............... -0.3V to +6V
DH3t0 LX3 .o -0.3V to (VBsT3 + 0.3V)
DHStOLXE o ....-0.3V to (VBsT5 + 0.3V)
ILIM3, ILIM51t0 GND.....oooooooiiice -0.3Vto (Vce + 0.3V)
DL3, DL5t0 GND....oovvviiiiieeecc -0.3V to (VLpos + 0.3V)
TON to GND (MAX8734A 0NlY) ...coovviiiiiiiiiii -0.3V to +6V

LDOS3, LDO5, REF Short Circuit to GND
LDOS Current (internal regulator) Continuous
L.DO3 Current (switched over to OUT3) Continuous
LLDO5 Current (internal regulator) Continuous
LDO5 Current (switched over to OUT5) Continuous
Continuous Power Dissipation (Ta = +70°C)
28-Pin QSOP (derate 10.8mW/°C above +70°C)
Operating Temperature Range
Junction Temperature
Storage Temperature Range
Lead Temperature (soldering, 10s)

860mwW
-40°C to +85°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 conditions 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.

ELECTRICAL CHARACTERISTICS

(Circuit of Figure 1 and Figure 2, no load on LDO5, LDO3, OUT3, OUT5, and REF, V+ = 12V, ON3 = ON5 = Vcc, VSADN = 5Y,
Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | CONDITIONS MIN TYP MAX UNITS

MAIN SMPS CONTROLLERS
LDO5 in regulation 6 24

V+ Input Voltage Range vV
V+ = LDO5, Vourts < 4.43V 4.5 55

3.3V Output Voltage in B _ 3

Fixed Mode V+ =6V to 24V, FB3 = GND, VSKip = 5V 3.285 3.330 3.375 V
V+ =6V to 24V, FB5 = GND, VSKip = 5V,
MAX8732A/MAX8734A (TON = Vce)

5V Output Voltage in Fixed Mode 4975 5050 5.125 \
V+ =7V to 24V, FB5 = GND, VsKip = 5V,
MAX8733A/MAX8734A (TON = GND)

Output Voltage in _ )

Adjustable Mode V+ =6V to 24V, either SMPS 1.975 2.00 2.025 \

Output Voltage Adjust Range Either SMPS 2.0 55 \

FB3, FB5 Adjustable-Mode

Threshold Voltage Dual-Mode comparator 0.1 0.2 \
Either SMPS, VSKip = 5V, 0 to 5A -0.1

DC Load Regulation Either SMPS, SKIP = GND, 0 to 5A -1.5 %
Either SMPS, V3kip = 2V, 0 to 5A -1.7

Line Regulation Either SMPS, 6V < V+ < 24V 0.005 %IV

Currgpt—lelt Threshold ILIM_ = Vce, GND - CS_ (MAX8732A/MAX8733A), 93 100 107 mv

(Positive, Default) GND - LX_ (MAX8734A)

o GND-CS_ ViLim_ = 0.5V 40 50 60
%‘g;m;’r{;;rg;ebﬁz;"d (MAX8732AMAXB733A), | ViLm_ = 1V 93 100 107 | mv
’ GND - LX_ (MAX8734A) ViU = 2V 185 200 215

SKIP = GND, ILIM_ = Vce, GND - CS_
Zero-Current Threshold (MAX8732A/MAX8733A), GND - LX_ (MAX8734A) 3 mv
Current-Limit Threshold SKIP = ILIM_ = V¢, GND - CS_ 120 my
(Negative, Default) (MAX8732A/MAX8733A), GND - LX_ (MAX8734A)
Soft-Start Ramp Time Zero to full limit 1.7 ms
2 M AXIMW




ELECTRICAL CHARACTERISTICS (continued)
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(Circuit of Figure 1 and Figure 2, no load on LDO5, LDO3, OUT3, OUT5, and REF, V+ = 12V, ON3 = ON5 = Vcc, VSHDN = 5V,
Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
MAX8732A or MAX8734A | 5V SMPS 200
(VTon = 8V), SKIP =Vce | 3.3V SMPS 300
Operating Frequency MAX8733A or MAX8734A 5V SMPS 400 kHz
(VTon = 0), SKIP = Vce 3.3V SMPS 500
SKIP = REF 25 36
MAX8732A or MAX8734A | Vouts = 5.05V 1.895 2106 2315
VTON = 5V V = 3.33V 0.833 0925 1.017
On-Time Pulse Width ( ) ouTs us
MAX8733A or MAX8734A | Vourts = 5.05V 0.895 1.052 1.209
(VTon = 0) VouTs = 3.33V 0475 0555 0.635
Minimum Off-Time 250 300 350 ns
MAX8732A or MAX8734A | Vouts = 5.05V 94
VTON = 5V V =3.33V 91
Maximum Duty Cycle ( ) SUIE %
MAX8733A or MAX8734A | Vouts = 5.05V 88
(VToN = 0) VouTs = 3.33V 85
INTERNAL REGULATOR AND REFERENCE
LDO5 Output Voltage ON3 = ON5 = GND, 6V < V+ <24V, 0 < ILpos < 100mA 4.90 5.00 5.10 \
LDO5 Short-Circuit Current LDO5 = GND 190 mA
LDOS Undervoltage-Lockout . N
Fault Threshold Falling edge of LDOS, hysteresis = 1% 3.7 4.0 4.3 \Y
LDOS5 Bootstrap Switch Threshold Ei'i'r':;g edge of OUTS, rising edge at OUTS regulation 443 456 469 v
LDOS5 Bootstrap B
Switch Resistance LDO5 to OUTS5, Vouts = 5V 1.4 3.2 Q
LDO3 Output Voltage ON3 = ON5 = GND, 6V < V+ < 24V, 0 < IL.po3 < 100mA 3.28 3.35 3.42 V
LDO3 Short-Circuit Current LDO3 = GND 180 mA
LDO3 Bootstrap Switch Threshold Eili::t]g edge of OUTS, rising edge at OUTS regulation 2.80 2.91 3.02 \
LDO3 Bootstrap Switch B
Resistance LDO3 to OUT3, VouTts = 3.2V 1.5 3.5 Q
REF Output Voltage No external load 1.980 2.000 2.020 \%
REF Load Regulation 0 < ILoAD < 50pA 10 mV
REF Sink Current REF in regulation 10 uA
V+ Operating Supply Current LDO5 switched over to OUT5, 5V SMPS 25 50 pA
V+ Standby Supply Current V+ = 6V to 24V, both SMPSs off, includes ISHDN 150 250 uA
V+ Shutdown Supply Current V+ = 4.5V to 24V 6 15 pA
. ) Both SMPSs on, FB3 = FB5 = SKIP = GND, VouTs =
Quiescent Power Consumption 3.5V, VouTs = 5.3V 3 4.5 mwW
FAULT DETECTION
Overvoltage Trip Threshold FB3 or FB5 with respect to nominal regulation point +8 +11 +14 %
INAXIM 3
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1 and Figure 2, no load on LDO5, LDO3, OUT3, OUT5, and REF, V+ = 12V, ON3 = ON5 = Vcc, VSHDN = 5V,

Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Srvci;;g?g? Eae‘f;y FB3 or FB5 delay with 50mV overdrive 10 us
PGOOD Threshold E/i?cc;rl Esstgg:i;ejai/ft to nominal output, falling edge, 12 95 7 %
PGOOD Propagation Delay Falling edge, 50mV overdrive 10 us
PGOOD Output Low Voltage ISINK = 4mA 0.3 Vv
PGOOD Leakage Current High state, forced to 5.5V 1 pA
Thermal-Shutdown Threshold +160 °C
gﬁ&?;éﬁ:iﬁ%iﬁi?j FB3 or FB5 with respect to nominal output voltage 65 70 75 %
I 0 = m |
INPUTS AND OUTPUTS
Feedback Input Leakage Current | VFe3 = Vs = 2.2V -200 +40 +200 nA
PRO Input Voltage L(,DW level 06 %

High level 1.5
Low level 0.8
SKIP Input Voltage Float level 1.7 2.3 %
High level 2.4
Low level 0.8
TON Input Voltage - \
High level 2.4
Clear fault level/SMPS off level 0.8
ON3, ON5 Input Voltage Delay start level 1.7 2.3 \
SMPS on level 2.4
VPRO or VToN = 0 or 5V -1 +1
VoN_=0or5V -2 +2
Input Leakage Current Vipz 0orSv i + PA
VSHDN = O or 24V -1 +1
Vcs =0orbV -2 +2
ViLIM3, ViLims = 0 or 2V 0.2 +0.2
N . Rising edge 1.2 1.6 2.0
SHDN Input Trip Level - V
Falling edge 0.96 1.00 1.04
gi':E/SSJ?CSrgjrrrent DH3, DH forced to 2V 2 A
DL_ Gate-Driver Source Current | DL3 (source), DL5 (source), forced to 2V 1.7 A
DL_ Gate-Driver Sink Current DL3 (sink), DL5 (sink), forced to 2V 3.3 A
DH_ Gate-Driver On-Resistance | BST - LX_ forced to 5V 1.5 4.0 Q
. ) DL_, high state (pullup) 2.2 5.0
DL_ Gate-Driver On-Resistance Q
DL_, low state (pulldown) 0.6 15

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1 and Figure 2, no load on LDO5, LDO3, OUT3, OUT5, and REF, V+ = 12V, ON3 = ON5 = Vcc, VSHDN = 5V,
Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS

OUTS, OUT5 Discharge-Mode
On-Resistance

OUTS, OUT5 Discharge-Mode
Synchronous Rectifier 0.2 0.3 0.4 \
Turn-On Level

12 40 Q

ELECTRICAL CHARACTERISTICS

(Circuit of Figure 1 and Figure 2, no load on LDO5, LDO3, OUT3, OUT5, and REF, V+ = 12V, ON3 = ON5 = Vcc, VSADN = 5V,
Ta =-40°C to +85°C, unless otherwise noted.) (Note 1)

PARAMETER ‘ CONDITIONS MIN TYP MAX UNITS
MAIN SMPS CONTROLLERS

LDOS5 in regulation 6 24
V+ Input Voltage Range \
V+ = LDO5, VouTs < 4.41V 4.5 55

3.3V Output Voltage in

Fixed Mode V+ =6V to 24V, FB3 = GND, VgKp = 5V 3.07 3.39 v

V+ = 6V to 24V, FB5 = GND, VSKP = 5V,

MAX8732A/MAX8734A (TON = Vce)
5V Output Voltage in Fixed Mode 4.95 5.15 Y
V+ =7V to 24V, FB5 = GND, VSKIp = 5V,

MAX8733A/MAX8734A (TON = GND)

Output Voltage in
Adjustable Mode

Output Voltage Adjust Range Either SMPS 2.0 55 \
FB3, FB5 Adjustable-Mode

V+ =6V to 24V, either SMPS 1.97 2.03 V

Threshold Voltage Dual-Mode comparator 0.1 0.2 Y
Current-Limit Threshold ILIM_ = Vce, GND - CS_ (MAX8732A/MAX8733A), 92 110 my
(Positive, Default) GND - LX_ (MAX8734A)

o GND-CS_ Vium_ = 0.5V 40 60
(C;ngis:'/&“ét.tjsht;ii;"d (MAX8732AMAX8733A), | ViLm_ = 1V 90 110 mv
A GND - LX_ (MAX8734A) VLM =2V 180 290

MAX8732A or MAX8734A | Vourts = 5.05V 1.895 2.315
, , (VTON = 5V) VouTs = 3.33V 0.833 1.017
On-Time Pulse Width ps
MAX8733A or MAX8734A | Vouts = 5.05V 0.895 1.209
(VTon = 0) VouTs = 3.33V 0.475 0.635
Minimum Off-Time 200 400 ns
INTERNAL REGULATOR AND REFERENCE
LDO5 Output Voltage ON3 = ON5 =GND, 6V < V+ < 24V, 0 < ILpos < 100mA 4.90 5.10 V
LDO5 Undervoltage-Lockout . e
Fault Threshold Falling edge of LDO5, hysteresis = 1% 3.7 4.3 \%

MAXIMN 5
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1 and Figure 2, no load on LDO5, LDO3, OUT3, OUT5, and REF, V+ = 12.0.V, ON3 = ON5 = Vcc, VSHDN = 5V,
Ta =-40°C to +85°C, unless otherwise noted.) (Note 1)

MAX8732A/MAX8733A/MAX8E734A

PARAMETER CONDITIONS MIN TYP MAX UNITS
LDO5 Bootstrap Switch Threshold Ezlilr:?g edge of OUTS, rising edge at OUTS regulation 4.43 4.69 \
LDOS5 Bootstrap Switch _
Resistance LDO5 to OUT5, Vourts = 5V 3.2 Q
LDOS Output Voltage ON3 =0ON5 =GND, 6V < V+ < 24V, 0 < ILpo3 < 100mA 3.27 3.43 \Y
LDOS Bootstrap Switch Threshold Ezlilr:?g edge of OUTS, rising edge at OUT3 regulation 2.80 3.02 \
LDO3 Bootstrap _
Switch Resistance LDO3 to OUT3, VouTs = 3.2V 3.5 Q
REF Output Voltage No external load 1.975 2.025 V
REF Load Regulation 0 < ILoAD < 50pA 10 mV
REF Sink Current REF in regulation 10 pA
V+ Operating Supply Current LDO5 switched over to OUT5, 5V SMPS 50 pA
V+ Standby Supply Current V+ = 6V to 24V, both SMPSs off, includes ISHDN 300 PA
V+ Shutdown Supply Current V+ = 4.5V to 24V 15 PA
. . Both SMPSs on, FB3 = FB5 = SKIP = GND, VouTs =
Quiescent Power Consumption 3.5V, VouTs = 5.3V 4.5 mwW
FAULT DETECTION
Overvoltage Trip Threshold FB3 or FB5 with respect to nominal regulation point +8 +14 %
PGOOD Threshold FBS or FB5 Wlth. respect to nominal output, falling edge, A2 7 %
typical hysteresis = 1%
PGOOD Output Low Voltage ISINK = 4mA 0.3 Vv
PGOOD Leakage Current High state, forced to 5.5V 1 uA
Output Undervoltage Shutdown FB3 or FB5 with respect to nominal output voltage 65 75 %
Threshold
Outpgt Undervoltage Shutdown From ON_signal 10 40 ms
Blanking Time
INPUTS AND OUTPUTS
Feedback Input Leakage Current | VF3 = VFBs = 2.2V -200 +200 nA
_ Low level 0.6
PRO Input Voltage - \
High level 1.5
Low level 0.8
KIP Input Voltage Float level 1.7 2.3 \
High level 2.4
Low level 0.8
TON Input Voltage - \
High level 2.4
6 AKXV
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1 and Figure 2, no load on LDO5, LDO3, OUT3, OUT5, and REF, V+ = 12.0.V, ON3 = ON5 = Vcc, VSHDN = 5V,
Ta =-40°C to +85°C, unless otherwise noted.) (Note 1)

PU%i i £ B IR = 1 7%

PARAMETER CONDITIONS MIN TYP MAX UNITS
Clear fault level/SMPS off level 0.8
ONB3, ON5 Input Voltage Delay start level 1.7 2.3 \
SMPS on level 2.4
VPRO or VToN = 0 or 5V q 1
Von_=0or 5V -1 +1
VSKip = 0 or 5V -2 +2
Input Leakage Current pA
VSHDN = 0 or 24V -1 +1
Vcs =0orbV -2 +2
ViLima, ViLims = 0 or 2V -0.2 +0.2
_ ) Rising edge 1.2 2.0
SHDN Input Trip Level - V
Falling edge 0.96 1.04
DH_ Gate-Driver On-Resistance | BST - LX_ forced to 5V 4.0 Q
. ) DL_, high state (pullup) 5.0
DL_ Gate-Driver On-Resistance Q
DL_, low state (pulldown) 1.5
OUTS, OUTS5 Discharge-Mode
. 40 Q
On-Resistance
OUTS, OUT5 Discharge-Mode
Synchronous Rectifier 0.2 0.4 \
Turn-On Level
Note 1: Specifications to -40°C are guaranteed by design, not production tested.
INAXIM 7

VVELEXYW/NEELEXYIN/YVCELEXYIN



MAX8732A/MAX8733A/MAX8734A

EFFICIENCY (%)

BT EIC BRI E 3 E .
P9 i £ BB R 15 27

B TER 1

(Circuit of Figure 1 and Figure 2, no load on LDO5, LDO3, OUT3, OUT5, and REF, V+

Rcs = 7mQ, Vium_ = 0.5V, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 1 and Figure 2, no load on LDO5, LDO3, OUT3, OUT5, and REF, V+ = 12V, ON3 = ON5 = V¢, SHDN = V+,
Rcs = 7mQ, Viiv_ = 0.5V, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 1 and Figure 2, no load on LDO5, LDOS, OUT3, OUT5, and REF, V+ = 12V, ON3

Rcs = 7mQ, Vium_ = 0.5V, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 1 and Figure 2, no load on LDO5, LDO3, OUT3, OUT5, and REF, V+ = 12V, ON3 = ON5 = Vg, SHDN = V+,
Rcs = 7mQ, Viv_ = 0.5V, Ta = +25°C, unless otherwise noted.)
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X 2[R Ay B 2 (] A5 5 i o 799 o 1) R B 16 K, R R L 3 A
TR R TR

S B AL E T — A KRB IF LM% . Electrical
Characteristics Z & Hp T AR UE A9 538 I [A] 38 A2 0 i 1 2
ZRMOSFET ¥ 3 ZE RS (1 52 MA . [RIAS, S DX [A] 50 b 384 i 1
ARCFHEESE, BT ISR, HAEPWMER T
(SKIP = Vo), FEfiit UESASHEAR IR, 4 R e
B TR T R A R, A4 & ARSI [
RO . R S T A, R R (14 8 AR L B B (EMF) fif LX
FLIE SO0 0 R, e e K T —4DH
PARCE AT

XtHFIGFAE S AL B 3R, SEPRIT A N

__ Vour + Vbropt
ton(V + + Vbror2)

HAR Vpropi A2 HUE L 3% B 37 A B R 2 fT, B EE R
ARG BRI EN AR ) FRBE s Vpropo JUIE FE HLE
SR EERE, BAEmBITE. BRI EIEIAR
HLBEL s ton & MAX8732A/MAXS733A/MAXST34A T4 iy
SER(E] .

BrEK B BT =)

1235 R B3N (SKIP = GND), 80K B 3h P14 2 PFM
B X T — A B, X R AR
Ui I 28 Ak AR O S B B I 1] . X R 5 3 B ik i
% PEM A1 4E B ik i ) PWM T A A5 22 18] 9 40 St s IE 4

SMPS

SWITCHING FREQUENCY
(kHz)

APPROXIMATE K-

K-FACTOR (ps) FACTOR ERROR (%)

MAX8732A/MAX8734A (ton = Vo), 5V

5.0 +10

MAX8732A/MAX8734A (toN = Vcg), 3.3V 300 3.3 =10
MAX8733A/MAX8734A (ton = GND), 5V 400 2.5 +10
MAX8733A/MAX8734A (toN = GND), 3.3V 500 2.0 +10
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5 7 SR A % S R PRI A X 2 ) B9 2 B (R AR
I F e SRR E A

KxVout_ (V+ - Vour
ILoAD(SKIP) = oL ‘[ Ve ‘]
oA KO Sl i (8] o 8 7 (S WL -2 B ] B RS (ton)) -
PEM/PWM Y1465 i ) S FL I I oA D(skip) 55 T - W 8018 FEL
T —2F, ERHREENREES). filn, EMAXR732A
HF R R F, Vour = SV, V+ = 12V, L = 7.6pH,
K = Spshf, mgkikid TAERE 0 & ETET oap = 0.96A
o AN IR A9 1/5 . A0SR R A A LB, b
e SR EAEEARHE L.

MR AR T A Bk TAEBCS, JFR TR &
BRBEFEMARLSAS, BX2EENTERS, BN
EAERETEARSGE. @SB A, 7TEPFM g
PSR Z M AR . R, ICHRBE T
RO B 2 AR AL LU IR 5 T e R SRR DU AT AR A
0 A T R R (MR S P L PR R [ ), DA BRI
IEC A o A = NN R AWl R 7 B D N 4
75 72 1) A 2 g 2 e B (6 HL S TR A A LRI -

B e SR E A ML P A R, M
JEAE T35 S AL SR, B E 7 L O R A L i %
B 5 M S0% A S0 FL I - T 7E AR i 45 4% S 5 R (SKIP
= GND, 8#), \ THAEMENME, ik EENERR
FEAR LU fil & FLF 5 K 24 1.5% -

Al V+-Vour
At L

\

----------------------- ILoaD = IPeak / 2

INDUCTOR CURRENT ——

—
0 ON-TIME

5. BERR AR F et

TIME—»

MAXIMN

FTFZEIC B AT 3 E |
9% i £ B R 12 2%

EHIPWM =L

fIKMEFE . SR HIPWM (SKIP = Vool , # MKl
3 ) Y o 2 A A A AL K A 0 AR B B
5w MR K Bh 3 BAh . PWMBRES LR A 25
Vour/V+, Xt £ 5 2r 2R i R O S e . Rl
PWM A 2 {9 O s 2 O 7 T AR AR X E E , (B EAT
— R 2 B AL LT 22 3k 10mA 2 50mA, 5
FLARH I A4 K SMEBMOSFET A %«

56 il PWMOBE S 5A M T8 B e L 03 R 2
Mg 17 LA R 2 A3k R WA L 3 1) RE 0 (LA i i v T 1) 3 25 9
W), FEEET RO IR SR A R Z R, B
o T AU TR RE

R EE
(25kHz (& /)\) Bk ki)

¥ SKIP &= 5 4% SKIP#REF, B EIEE K. R/NFL
R O 25K Hz Bk e B 2, . 3 b e ik o B TR B T
TR, W R G s B R R Rk R B sh S Bk bk
R B R S . AR AR, YRR S
TE B ik A =R I B9 1 A% 5 U (LLoapskrpy) B, %45
ST B shEE A A [ e SR PWM TAE# .

ANSRAERFER 28 s BRI PN, 4 thil 2 0% 7 R I 21 FF 2 s 1
SrEglmEke. — Bk, @EEH &SP SDL, S
fRiIMOSFET, 72 Az & ] FL I FRL IR . 224 PR JRRFL 038 31 S 1)
BRI TRRAY, $5 e WK MOSFET (DL#EHL1IK),
- fih 5 AL T 0 I [ A & 25 (DH BB 7). Sl I (E] 45 o )i
P 25 BT AT IR I MOSFET, B 3145 il 28 46 Y 2] i 8 e,
TEkYE B BRI IR T . Jei DLk 5 %6 i3 5h DH
kAR B, 25 KR B AR At P R 80 38 A e (i . R 78 ik o
FF i Bt ) i M FE R D S8 T B 1 R R LI A T RR AT
HRAE R HIA R BT

Msonic = I Ron = (VRer - Vrg) x 0.58

HAVeg > Vyer, RonsE R B4 09 T8 FL L (MAXS734A)
ol FEL Y0 0 FEL BEL ) PEL (L (MA X8 732A/MAXR733A) .
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MAX8732A/MAX8733A/MAX8E734A

BT EIC BRI E 3 E .
P9 i £ BB R 15 27

EEL T8 ERS
(REF. LDO5FILDO3)

AR IS, 2V E R EREF) A 5 +1%,
P REFAEH 8 & E RGO E R EEE. -1
0.22pF (/MR L2 ¥ REF 5% # £ GND.  REFA] y #hEB i
A RIR 100pA YT . SR, A0SR 34 H B FE ATRER
TR E AR, SR EREF gk, TR
IR 2, A REFINE S SELDOS. LDO3.
OUTS FIOUT3 i 4 HoL B2 T B

PN N R % 7= A SV (LDOS)AI13.3V (LDO3)#i 4 . LDOS
g HbEBMOSFET (9t A% 9% 2 25 1k L, [ s S PWM 42 ]
. WHREIT. BRI DL B N R e A i
LDOS & H #% 1] Sy P HB A 450 7128 32 Ak 100mA 11 S FLIRE
HA @ MOSFET MR SRS ELE, 18 % /T 10mA 2 50mA
Z 18], 5FF AR BT N MOSFET A % . Y i
(REF)AEI R4 5, LDO3 EHL, A] g 4h ik i 428 40t i ik
100mA FFL I . LDOSFILDO3 44 i 5t — H /N4 TpF I
HLA S, PRI MR R L B M SmA , Z AW
AN IpF.

245V T di LR B T LDOS 26 U1 TR, PR 1L.4QIY
p i MOSFET JF 4 OUTS # 4% £ LDOS,  [A] i 587 LDOS
MR ERE. [FRE, 2433V E&HHEE TLDO3H %)
e TRRAS, PIFERL.SQM p & iE MOSFET ¥ e ¥ #E OUT3 i
FLDO3, [N W LDO3 Lt fa JE 2 . X RERH(f g8
H 2 TAE, i SMPSHi i A e s FohER i dk (b, 1

Ous (MAX) ——B»{ ___

I
\
\
N

', INDUCTOR
7 CURRENT

ZERO-CROSSING ™.
DETECTION .

N

€— ON-TIME (ton) -+~

B6. # A i

20

R PR 0 1o e PR A T A R T A k. TR
A — AN RCR D 90% H TSI 75 A SR AL FEL IR, i ANl
BOR 2 M EERER AR, Fik, B2 TETRAR
A, P AT R S A R A S ) T

FRiAERE B (ILIM_)

BRI FELG SR 487 BLRA IS . MAXST34A fif i [F] 45 23
5 SE AR M LA I IC AR, T MAX8732A/MAXS733A
) 3R -5 ] A R 3T s AW B BB 19 4 7 FiLBEL B Sy FELIAE A6 0 e
. AR CS_ (MAX8732A/MAX8733A)/LX_ (MAX8734A)
U B R A5 S IR E R TR U IR, I PWM AR 3 3hif i Al
WA 7). S 1 e () PR 8 HE PR 0 1D PR 1 M — > R
WM. R, SEPRi R iR KR aE s
BRI IRR PR DA R S A RN Bt LR AT %

X T MAX8732A/MAX8733A, CS_ 422 5| [F] 4 45 i 42 Ui
IV EEL ST R 0 L A 3 4 A, T FRLBH A9 5B — S B2 GND.
FRICTIBR A 100mV BT, WL R 7% . F ke PR
i, AEREM AR . F RS I F B R A (R A O S
THFETR .

h T i B TIAE, MAXST34A F R 5 i 5 ) S
FLBELAE S LA T ST . Rpgony M HUMOSFET £ Bk
IR 2 E IR IR RAE, % B3 Rpgon) 2 Wik B T T
WK, PEEE-ENAR, BFNAKRERESTS
1°C, FLPHAE R B h00.5% . BRI A £ BE R A5 4 3 s (10 5
WAL . X FPO7 A AN R W 5. AR AR
2 5 R AR B R B G A N, IR T LT A
WP ERARL.

INDUCTOR CURRENT ——»

0 TIME—>

B7. 87 BRI IR

MAXIMN




2 Vour W AR, 71 BR U Zh RE w] B 1k 5 1) FL R EL
IR A PR TR 29 K 1E 1 PR Y 120% , M 7E I8 4
TLIM_ 5 A BRER IE 1 PR T TRR

PR 1 TR aE 3k TLIML 3 7422 1Y) 43 HE 2 SR 0 45 . PRI TR 37
FYEE A 50mV £300mV. FER[ BT, FRETTRAEE
R % T ILIM_ 3 HE R 9 1/10. ILIM_$ Ve, FRETIR
LR N BRAE 100mV . 403 100mV ZRIAE K2 8T TR 2
Ve - 1V.

A
MAX8732A Ve
MAX8733A J

DH_

I

LX_
ouT_

DL_

1

CS_

8. 2R T 1 L I 5 R 3 (MA X8 732A/MA X8733A)

MAXIWN

MAX8732A Ve
MAX8733A

DH_

L

LX_
ouT_

DL_

L

CS_

P9, JRTEE [ A 2 0 B Y 2 22 Dy 2 AT S R 0 R i

MAXIMN

FTFZEIC B AT 3 E |
PU%i i £ B IR = 1 7%

ARG PCB BT 16 M AT A 5y, B (R MR AT MIDC % 22
AN X CS_uin WAL fE 57 L T . &R R AT BEFEIL [R]
A B A R AL PR BEL (BB T R MR A O 07 SO &, I
R H E A AT R, A FLPE R A Kelvin G il i
BT s AR A0 4 0 A 5 U IR] R 2R ARE Sl
V1 8 v ) FEL AL DK 8K AR - o T O BT A LI A O A
MR BEL, =4 ] 25 B AT 85 RO ARG 00 P BEL T84 s ) oK 1
e TRE R IE LRI, O H AR TARE RS R R
wFBC(E9). R AR T, [ 860 il
FLBELSEN, P 2 AR A IE 1A FL S R B

MOSFET###% 3K 575 (DH_. DL_)

DH_ A DL_#% 3 2% 0] 43 510 A 2.0AFI3.3A YRR, iX
E T B A AE R H N AR (SR S I AR B Bl . R Bh Y
DH_ &I MOSFET UK sh 45 i BST_ b 422 i AR & - L 2
far FEAE R . 1T [ A5 A B sl DL_ U B 42 Fh LDOS Bt HA

P K 3h DL _ A fi HLF- (19 T B i A8 B A 0.6 QY i Y 5
MR BE . R T AR R b T, S IR S B AT
By 1k DL_5 A ph 0 32 () 42 8 3t % MOSFET A s % 2 A e
R A VER TR . B, ERAFM I, Al
3 MOSFET #9244 7T AE 2= 51 i A4 - U 1 1) o B 1
M BEAR BRI 7 A R BEMI ) 57 & FLIR . 7EBST_ L
I — A FELBHL 2 JE 4K 72 3 MOSFET F 5 388 i [ ([ A 4, 2 fi
BORFEAR), (HA 2200 S W7 8] (1] 10) -

5V Vin

BST

DH |

LX

NAXIV
MAX8732A
MAX8733A
MAX8734A

B 10. 48 m TR Ty LI JE
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MAX8732A/MAX8733A/MAX8E734A

BT EIC BRI E 3 E .
P9 i £ BB R 15 27

3 [ B X I ) 4% 1l FL g M AR DL_ AN DH_383ha, LAB Ik
HAFETHE 3 — A FET 58 & K 2 i . XA 77 54

AEMSIE LY AR Z MOSFET, {HER BRI, H IR E R/,

FARFE m AR . A 33 Y8 DX A ] 2 1 HL S 1E F TAE,
AR 9% 50 25 i ATMOSFET AR 2 8] 57 2% A FELPH . FR
SRR A, i L 2 HE MOSFET AR SE B EAT A7 7
LT PR 0 R AN el RAS . R R B TR
EL(MOSFET S5 #3148 2 A f BE B N 1 9T IsE, 2k %8 I
9 50mil £ 100mil).

POR. UVLOFIAIEB# F 5 B3

Y V+ ERARL24VEL R, JE3 ERE A (POR), BALR
FE. 3 DL RS W B A . 24 LDOS Y HLFEAIR T4V
(BFUE)R, LDOS K ESIE (UVLO)H B 28 1F H R BhfE .
ISR PROWZE 11, MIDL_AMKHSF; A1 PROW: fHAE, W
DL_NaEmf. —H Ve i HUVLOITFRE3.25V (415
H)H HREFA TR E, HH B EIFG EF. JBshiin,
PR 580 B B e I R A AR AR R PR D 4 1 B
1.7ms {9 LTS AE S IS GBI 20%. 40%. 60%. 80% Fil
100%.

LDOS R T HUVLOI TRR(# AL 4V)i, DH_FIDL_
SERRRERLAR, I H S . %4 VoK T 3.25V (Al
fE)BF, REFEWT. X4 Ve KT HPORIIFR (B AUE 1V,
DL_# i s -

BIREL %% H (PGOOD)

PGOOD H A5 42 WAt LS B IR . FE G I, FF
HURBKE Bh31R], PGOOD B AR . 24 193 i i Hh R P A
FIR 22 LRSI T TBR A, PGOOD B H A F 4k e sh & k.
TSRAT AR — it S B ol U TE RSB IR 10% I, PGOOD
A8 AR, PGOOD Ny EHwthkfitl. W& : PGOODY
PROMIIRZE T K -

AL BRI

MAX8732A/MAX87T33A/MAXST34A $ {3t Fe/ )X s g Bt A
FIIRE . YKBHPRO K FLF AT T SR AR 4P Zh Ak . AKX Bh
PRO Jy & L m] 28 (kSR R 9P DD RE . — BB AR 3 D E
Yeh, 1% RSN AT R A A RS

22

T ERIF
2Ly P R A S LT 119 B, ot S B A 4P 4 T
[F 258 A L 100% 1) 5 25 L Sl , 9F B & i MOSFET %
W7 . S P AP, AT BRI L .
HLFE T RERE R - DAR . IR SRR BB A2 T, AT AE
0 U R — T R R SR AT R AL FESE
BB A HR, R YR (R Tt ) RO AN RS R i T 56 2 R A R R 22 .
IR R R R BT AT TSR, R
B 100% 38 K5 8 L 4 3% B OND, R B 22 @by, H bt
Wi, — Hid Eisgedie, HAgad fil/k SHDN. ON_ g
HHTHE N V+ (POR)I 7 Sk i & 5 167

RERIFA
244 R R B HLE R RR30%, HLHFEEN ) K F 22ms
(REEFRWHHBREEDEY,  RESEEA TS . P4 SMPS
51k TAE . T E&H T LR RS Wi B R C R ) . M i
WHEEE R03VE, FSERGTHE, Hhbine
GND. w3 PI#SHDN. ON_a & # i i V+ (POR)K iE
R R B R A2

AR
MAX8732A/MAX8733A/MAXST34A ELAG H I W {37 L i
AL SRE G0 2 F B T o IR . 2445 IR T +160°CHY, 3
BB PO T U B) T A P R EL B S SR P . iR
LDO_ARZMOUT_ B &4ty , 12 78 V+ ity it /i =5 % A FR
JE, M LDO_ WUl e K FL L (46 JE %), MIMAX8732A/
MAX8733A/MAXST34A 2 JE s e Wi g 4. B LDO_ 2
MOUT_EB %, LDO_i#th &S E X H LW IFEL K,
X AT RES R Wi 3. fill & SHDN. ON3. ONSE
V+ (POR) AT £ 1 #SC KRR A .

FEE 30 (3 K )
Y PROMNKHL T, HanfFiet N rLBE g e b=, o
L8 H R P R A A LIS, TR A R R 12Q 0T
T HUB, B R N 0.3V, FEE R R TAE
RZS, DASRBOR 000 T PR AT AR 4. 24 9 % SMPS i i
R R 0.3VEY, DL_[F] 8 U shas g s il b = . [R5
w2 SMPS i HH 457 2 GND. 24 PRO K = HFAF, SMPS
X R, DL [R] 25 B Ui 2 UK sh 2 AR R (K T

MAXIMN




*®3. TEEXEER

FTFZEIC B AT 3 E |
PU%i i £ B IR = 1 7%

MODE CONDITION COMMENT
Transitions to discharge mode after a V+ POR and after REF becomes valid.
Power-Up LDOS < WVLO threshold LDO5, LDO3, and REF remain active. DL_ is active if PRO is low.
Run SHDN = high, ON3 or ONS Normal operation.
enabled
Overvoltage Either output > 111% of DL_is forced high. LDO3, LDO5 active. Exited by a V+ POR or by toggling
Protection nominal level, PRO = low SHDN, ONS, or ON5.
Either output < 70% of
Undervoltage nominal after 22ms time- If PRO is low, DL_ is forced high after discharge mode terminates. LDO3,
Protection out expires and output is LDOS5 active. Exited by a V+ POR or by toggling SHDN, ON3, or ON5.
enabled, PRO = low
;,\R/”ODS'S lOEN inid etlitlrlqﬁir hin Discharge switch (12Q) connects OUT_ to PGND. One output may still run
Discharge cither sot:rllodub Srr?ode gr while the other is in discharge mode. Activates when LDO_ is in UVLO, or
y transition to UVLO, standby, or shutdown has begun. LDOS, LDO5 active.
shutdown mode
ON5, ONS3 < startup R p— .
Standby threshold, SHDN = high DL_ stays high if PRO is low. LDO3, LDO5 active.
Shutdown SHDN = low All circuitry off.
Thermal Shutdown Ty > +160°C All circuitry off. Exited by V+ POR or cycling SHDN, ON3, or ON5.

K=

¥ SHDN LA 2 K5 57 1 SHDN | B f & HAF-DLR, mf
MAX8732A/MAX8733A/MAXST34A i AME T #E LWk 7.
7E W B T MAX8732A/MAX8733A/MAXS734A LI #&
OpA I FRASHL . JeWTB I HEJRBE G, [RIIiR 1ok
WA X ) T PR A AR . M TR IE % 530, MoK SHDN
R EKTF2V (SHDN# A LT il & L F). AAEA

4. LRBIF

KW AEZ), K SHDNEHEE V+. WA PRO NIKH
-, AEFEAEL KK Z AT, P2 SMPS i 4 — >3 FL B
HR2QIFF R R 0.3V, mAE R 1V SHDN F B
IR T e G 0 25 A Y B AU R T R G T e . — B
WO, 1.6V ETHETTRRBOMIS , WA R ZHY
FHEE LR 0 RO [ . 25 7 39 e, w] LA REF2{LDO_
B )BT TR, KW sl R REFAILDO_AE A0V .

S'("\?)N Vg;“f V&“)‘f’ LDO5 LDO3 5V SMPS 3V SMPS

Low X X Off Off Off Off
“>2.4" => High Low Low On On (after REF powers up) Off Off
"> 2.4” => High High High On On (after REF powers up) On On
“>2.4" => High High Low On On (after REF powers up) Off On
“> 24" => High Low High On On (after REF powers up) On Off
“>2.4" => High High REF On On (after REF powers up) | On (after 3V SMPS is up) On
“>2.4" => High REF High On On (after REF powers up) On On (after 5V SMPS is up)

MAXIMN
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MAX8732A/MAX8733A/MAX8E734A

BT EIC BRI E 3 E .
P9 i £ BB R 15 27

LT FFIF/FFEFI(ON3. ONS)

ON3HIONS A] i T4 I SMPS Y b Fa i /75 . ON3 & ONS F,
JEFERTF 24V, ol DI EEXT R A5 . ON35ONSH
JEREZE 1.6VLURI, BT RLZE X R A6 H

ON3 & ONS#EREFHT, A s il Xf 57 (149 % 4 7 55 4 — 36 i
R LARIALF Rk Es, Bob— i e 5 B TIE.
B— 1 SMPS . #8MFr. & AR LDOS k4
REHELIRT, % - ASMPS—EAT TIERAE. M5 —
AR WT, PRALE R ST AT A B R . K B)
ON_{&F0.8V Al iRt Hi R B 3Rl s 77 2% -

AT 77 B9%0 H & 15 (W #E FB)

¥ FB_ 3 # £ GND W] & £ il 1% i) SMPS [ 5 % ) fL /&
(3.3VHISV). # ¥ FB_iE#:EOUT_FIGND 2 [8] {4 HL B 43
JE#% b, MR 7E2V 2 5.5V B PR 5 6 B A9 4
(E11). R2BEHI0kQ AR, RIFTHEA AT :

v,
R1=R2x|2YT= _4
VFB

HA Vg = 2V (BFR1E) -

DH_

MAXILM
MAX8732A
MAX733A
MAX8734A -

GND

Vour_

ouT_
FB_

B 11 FJHEB M 3 e i & Voyr Bk

24

K R RT R AT S RS, Bk 3.3V SMPS #i 1% B A EL
5V SMPSHi ik —46. HAMOUTSH LK TLDOSH H
ZTF T TRR(4.56 V)R, A BE i 1 Y R IF 5 ¥ LDOS i #2 &
OUTS. [A#E, HAXOUT3H LR T LDO3M H 267 1]
FR(2.91V)iF, A R 9 #FIF K LDO3 # 3 £ OUT3.
SR PRI 52 i R R R B 3 L oA B R, — HLLDO_H
OUT_H %, IWHRL MR EA R LM . X R n] 7E i AR
B B AR N TR INRE, R ERUK.

Wit R

T 45 PR B L 0B LI U (LIR) Z BT, B S5 22 2 g A

FL PR 0 BB R K S i . DU PO A [ 3R 45 3 ) 4

ATt :

D) SNEBIEERE: i AR AE (V+opax)) A0 205E B
ACTE L # R MR R . e/ IME (V) A% B4
I FEERE . R 22 DL R R T 5% B TR Y R AR
LN NGNS i & S

2) BRRMEEIR. WMEARBIRLoapax)FE T IT
A (R IR RSE I R it R, R T s M A ) R A R
FEL JR 114 0 P 8 b TR 0 P B 0 T . FE SR TR L
(ILoaD) R E TN J1, il H AHZ . MOSFET L
FHT B R TT 0.

3) FRRBREE. FF IR (LR N AU 2 R R T RN
R REMRAERKEE LT & KA R A
MOSFET FF 23146 . MAX8732A 5V SMPS (44 52 IF
FeAFF J200kHz, 3.3V SMPS F A AE FF 3451 4 300kHz .
MAX8733A 95V SMPS % 78 JF 5 4 % 4y 400kHz,
3.3V SMPS [ & T I 451 %6 24 500kHz. MAX8734A 1)
T oA A 5 | .

4) BRRESUEEREL(LIR). LIR & U W2 i i 5 7 1
FLBCHL I 2 bE . 0 R F R U LI LU s, A R
SRR 2 B . RIEERARE, SofEmEK,
RPN, ERREAR, FRAR R gSE. 5
F ) 5 /)N FELJ(EL B fof FEL B T A FE I A% S o (2t
BRI FL L 7 B R A 9 %) . R A
Il BB I 1) FL K TE 2 T R I — 25 sl
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MAX8732A/MAX8733A/MAX8734A Ky Bk ik w44 41 v, 1%
(SKIP = GND)FE I F 15 F S0t jE shBk kb X, R,
FELJE T A A5t ok 58 7 PWMY/PEM B4 it ) gk FL (8 . 5
T A A8 T 20% 3 S0% 230357 FL T -

R
PSSO IR AR T A5 (SO L SR LIR) e
THBHEK KN, RRZMTF:
Vour_(V+- Vour_)
V+ x fx LIR x ||_OAD(|\/|AX)

L =

U ILOAD(MAX) =5A, V+ =12V, Vours =5V, f =
200kHz, 35% MILCH AT LIR = 0.350F, £

5v(1 oV - 5v)

= =8.3uH
12V x 200kHz x 0.35 x 5A

FEW R R T EOR M ATR R, B EHDC H LR AT RE AR 1911
PREHL R . SR 0N F B R B R, WO R %R
B, DABR AR AR VA H R FE L (Ippa) B AN SN :
IPEAK = ILOAD(MAX) + [(LIR / 2) X ILOAD(MAX)]
P, S S B FEL T 10 2 o W 285 M 17 AR A 72 A BT, R IR A
Vi - Vour ZEAEEUINF . AR 09 F R £0 1 F JRR L B PR
HEE N, RME R B FRL AR b ER T O AR 5% B B A E Y
HLAT . RS L (Ve ao) R IEE IR 1 5 R R S = R
5, AT DARR HH 5308 A 8] AR5 /S 5 W i) S -4«

2 Vout
(AILOAD(MAX)) X L{K Ve TIOFFMIN)

V+- Vout
ZXCQHXWMLF['__EWNN

VsaG =
V+
Hr /N E] = 0350ps (R M), KAl K2 # 1.
Rk &

IRAR PR T BR AU K, DL AR 24 BRE (N 2 2248
Bl A9 B /MELIRE , BRE T] B T3 A 2 i R R R O 5K

MAXIMN

FTFZEIC B AT 3 E |
9% i £ B R 12 2%

HUBRFLIT Y “8 7 189 ILoapax) B LU B LI —2F
(At :

ILIMIT(LOW) > ILOAD(MAX) - [(LIR / 2) X ILOAD(MAX)]
H T virrown 5 T8/ N IAL T TRR A B PAN2/N4 [ Rpg oy
(MAX8734A). XTMAX8732A/MAXS733A/MAXST34A, 1%
NPT TBR B FE 2 93mV (ILIM_ = Vo). ¥ 3% F MOSFET
N2/NAF R P IR Z T RDS(QN)EEijUE , ZEF|
Rps(on) 22 FlR B BT Mg ok, B B A — & & .
— BN R AN 1°C, EBHAE R N0.5% .
PUSARY FHHLER R, @& T B9 K Rpson) = 12mQ, M4

ILiMIT(LOW) = 98mV / 12mQ > 5A - (0.35/ 2) 5A
7.75A > 4.125A
TISAKRT4N25A A EGE, IR A E E /9 100mV R it
T PR 33l BE i HE SA Tp 2k LA -
W [6) 25 #5019 U5 AR G — A H S R I R BE 32 GND
(MAXS732A/MAX8733A), FH¥CS_#EE %% 4, W LA%
B FRIPRTE . MAX8732A/MAX8733A/MAX8734A % ke
T PR BELBRAE , A 2 e FIN2/NA P Rpgony - K6 0 L BEL F)
wRMERH N ATHE:
ILiIM_ = 93mV / RSENSE

B B FILE

i L DB LA ) S R R BB FELBEL(ESR) AL TR 51K, DL 2
it SR ORI Y K, [ ESR tRBER AR,
PR EMER R, WA AENM LB R, DIERE
g IR WS FEL TR 6 A0 DR 25 T 48 ) 5 800K A5 I R T A FELRE
TS 2 filh A 3 s 5 B P B30 7 i 77 7 ) 20 B B A 1Y
R i A RO R T BT R ESR B R/, BR 17
AR I ESR A B g 7 A R v . AR 2 A FR
AESER R ERE, WA

Resh < __Vor
lLoADMAX)

Horp Vipyppa BT SO VR i K I A5 HL R Bk 9% 6. 78 CPU RAAH
(R A HF, i LA RSl B T 7 2 KV ESR,,
DA i H P PR S0 PR AR 7E AT 42 32 Y 7K
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BT EIC BRI E 3 E .
P9 i £ BB R 15 27

Vp_p
LIR x I .oaDmmAx)

Hor Vp_p 2 By H L PR 2000 -V . SERR TR L AE S
W EMRESRER TR R ~HE 56, B 5 AR
KGR, Wk, @EHELFHARE, HEEENE
HESRAFUEHIE, WA B AE K /ANGZE N E HTFH
L2, OS-CON K H e 2RI 1 HL i FRLZY) -

LR A A BN UE B A IR A AR, HR ik
BN AREEB AT, R A Ve M Vsoar
2 it R HE A s e s P 4

i A - R Z BN (VN / Vout < 2), /R BEAANE N
i L FEL A ST 3 7 AT RS R S v S

H LA BE P 5 2 1 i e T 4 T A

Resr =

lPEAK? L
2Cout VouT_

Horh, Tppag ok FEL I Y WA L FELIAE -

VSOAR =

BEMEER

ESR % s (fesg) M S5 (6) B AR X A B D E T R AR
FEME. AR TRAH:

f
fesr=—
JT

¥

1
2n ResrCout

FETF AT 2% 4 300k Hz F SR R i H, ESR 28 s A1 %6 o 20 G
X T95kHz, HIFK T 50kHz. HETCERZ M K
ESR HL 28 (45 312 T & 1A 54 L 25938 # B A K T 30kHz Y
ESRZ Ml . FEHLBGEREER 45 B Ha fl, e
5 E BU R R TR I ESR -

fesr
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VRIPPLE(P-P)
LIR x I.0AD

HAPLIR B H SR R, [oap & F 3 H i Ak i .
BULIR = 0.35, “FIHERHEG N SARE, 2 50mVp pZli
FT5E B ESR 4 28mQ.

ARG A PR S 45t A i (OUT_ 2 GND N X
B, FB_ 2> He s N A0 S B5t) B He i A R 2% 88 1 P R LA
AR IRFSE M. AR B R A B B ESRE 1
WA, SR T ARE TERES. #in—HoEX
FLBH,  BOR LA i B 7R FUER A OUT_ 1y s Rl JL 3~ Ak,
R A KA Tk

REaE TAEA PRI E B R AR M EI T DUk b
FIVPRE S SR ER I AR E . i MR st /MY ESR # 4 S 3
MUK IS . 1 /N ESR R RE 78S b P A e FE % KR
BHHELE . X4 R 22 HRC AR FE 350ns Y e 48 5% W7 et ]
J 7. RIS R b ik e — ST TR O e S B S S
WK, WHURELKWESRGE THENATRE. KAEH
B MBI, AREN B SER L ARG
PREs, FFMh & i AR I BT A ol S B0 H T R 5 B
FRELTF .

e 2 el M B AT B Y O i R Lk U RGE R AR R R (S
DUMAX8734 A VEAl AR B4 BORE) ,  [A] B A7 20 W 5% i L R
W%, FROHIE MR . H— 1 ACHRE
SCIE L R AR BB . B ERmA N SR 1) B/ Rz
Jei WO T AN B 3 — A A 3

ESR =

WABBELE
b N\ PR AL JE P T O FELIAL 5 DS 1 i A S0 PO (TR i)
FOR, MAX8732A/MAX8733A/MAX8734A Bl i - FFa &
for LARTE AR A SR . A AT 8 9 A T 56 9 W% i FEL 37 ok
TPAHELASHE, 48T e A H A Y I [A] (2 2 iU s R S A
. SMAFEMSMPSAHEL, it ARMS B Z /NG 2.
i A RMS FELIL B 57 80R 4 A L AR AL T A2 AL

MAXIMN




XFF A SMPS et i A LA 19 B K LT RMS 1T i T 38
R

JVOU1XV+—VOUL)
V+

IrRMS = ILoAD

MV+ =2 x Vour (D = 50%)it, rms A BRKIEL oaD / 2-

AR ESREJUE A AR S B & . TR FE
(Irms? x ESR)BEFLA S fh, FFREARALAR . AR4H BT 25 (g
%5 OS-CON) R A BARMESR, HFREW 7K 2 L FLI AR IR
R, BT I . O 715 8 R R RRE TR
FEA, V24 R RETE R A HL RMS Y B R TH N T +10°CHY
LA . mIT R iR O B AR, DA Al o 36 0 % A
55 LA

TIEMOSFETIZ#E

PAUR MOSFET e 45 /B 18 76 R il R (> 20V) ACIE
P B A 7 SR LI (> SA) I BT B B A BRAK . Gl H /LA
[z FAAR R ZER AR — L8

NARAG B RO, e A T FL P T R Rl R FE S
5 B FEAH 25 1) 5 I MOSFET (N1/N3). i i f5c /N A ERL
FRBst, S 30 50 6 AN o 1o e 25 )RR A PR 8 L 5 AR A
PR W PR R KR AR, Sl AR AR S I SR Z M
N 2R AV E Ok B A AR

[F] 5 % 3 2 (N2/N4) I Rpgony b R AT REAIG - ff 3 v 300 F 6
FTHFIS, Ao p T i -A 2 A A TR A s, A
17 51 AR A YT ] . [ A R U5 ) T S AR FE T DA 22
B M fE buck i, BRI IT AR

MOSFETI}

2 B BRI, fZ SRR K. AT &I MOSFET
SR, HLHL B /M MOSFET Rpgony 51 9 B #6(PD)
K

V, 2
PD(NHFEFL) = ( OUT‘}(&OAD) RDs(ON)
VIN(MIN)

MAXIMN

FTFZEIC B AT 3 E |
9% i £ B R 12 2%

— BB, R A/ 5 3 MOSFET A B ALK =1 4 A L B
BFFCHFE. SR, T E R AEHAE AYPR I, Rpson)
ARREKK, X R T MOSFETARRE K/, 4T (AC)HH
FESF T 15 T Rpson) B N AR .
R LR A R, HR T AR o K A O T
CV2 x f, BIMOSFET ¥ 55 15 RE 25 A o LB ] 5 ) s
B AN S MOSFET 7EAIK FE it FE R B HoA 2 85 (K1Y
Rpsony, (ATEMEINV+aax R 28 FFAEH R, U 2% 4
=i MOSFET.

TFE Ny (NN FF A FE AR MXER, oW & E—
SOIRMER AL R . R @M OCWT R A R . XA R
ELFE AR AR . AR R Ay . TIPR . JRAR H R DA
L PCBAG Jake 45 . T A FF S AETHIE g — MR H
WA, RAER R SR =, RIFFENy (NUN3) B2
e (8 AT IR -

PD(Ny 7 3¢) =

Coss(VlN(MAx>)2fsvv .
2
ViN(MAX)ILOADQG(sSW)fsw
laATE
Hrh Coss &Ny (NN LA, Qgsw)i& Ni ik
R, Toare e MR SR /W A FEL A 1 e
X Rl 4 e ol FL FE R d KIS D FE R K

Vout
PD(NL)=|1- — | lLoap® Ros(on)
VIN(MAX)

K MOSFET h#6 H BL7E ™ i #RAF LT, A Ak F it
KT TLoapmiaxy, E AR PRI, SR DA & il e
. BT R e TETXFRESMET, AKX
TN EA RS RE.

ILOAD = ILIMIT(HIGH) + (LIR / 2 ) X ILOAD(MAX)
HrP I vrr o) A PRI RS SO TR B R A L, P 5 B
71T PR 2 25 R L BEL e 25
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ERELE
A FF S SCWTE, R I A M I 2 A MOSFET A1 L Jg ) i
P M, FFRAT SR A X R . A D)
WAL, PIANTT e 3 Wi (BB IX) 1% HL 29 4-0.7V (AR
M HERE). AR SaE % BRI x Rpgony -
I A5 B L i 7O i ) BE L R A ALVE A, AT HE =i W MOSFET
5 T I [R] 25 5 it 2 538 2 8] (9 B X Ast () i o) P JE FL 1
i Esh. WRFE AR E19, MOSFET /&P Y & f
TR EM AT DGRBS AR E W K- ESRES
e 8 5 1 A e, AT DA/ IE [/ R B& B 1k N2/N4
MOSFET 9 f& Z A% & e SEIX s 0] PR S5l . R, AME R
ERERCRIEE 1% £2%. AT DLRABUE B ERET i
W AM E R RE . Plin, IR K LSAR,
16 I MBRO530 (452 8 500mA), 172k B i £ K SA B 1% i
INS819, 4% HL I i 10A B A INS822. & i & 4 72 I
)i F FL R AN 2 DS Tl KA, i 20% 1 &
BIR .

B¥_HRE
IMES AR B AN INAIAFE K 250N h TAER . i
A ERKEOVILT, RANEQOmA) H #r 3 R
AR E R R A E . AEF AR RRE,
AAINS8178, IN4001, FH M EMIHRKIILHEASMHLDOS K
CEN ORI

Yodzzh=F=t

RIEZE 1t

HES Gl TAEBET, ot F e iR Y B A2 PR T fe /o
b IS ) PR S R, LG WIS TR OR AT R Y, K AE N
350ns. AIPASCEEEINR, O T ARG iR AR A I Ik R RE
J¥7 2R JH P2 5 AR 19 SV SMPS S B I 4H Fi Y o F PR Y
—#H . TAETAREARER, W &2 AUR I 508
A7 0 B 308 SF [0 R S B ] SR AT 5 o 2 2 S
BRI IEIR 2245 tony K F5IAIRE . R, 240448
buck & 7 4% 11T e /N 22 s TARRY, BRI R R AR 22,
WHLZFTHEINR RSt L (2 WA ] FE A R ) Vsag 24
).

24 B/ NS BBT IS [R] A FEL A FEL I 19 Ik 8 (AT powy ) A8 i )
N LR R b T B (ALyp) RPN, BRIV B £ % s 22
FUfEh = Alyp/Alpown 27 F2 il i = i JE L I AR Y 970

28

BIRWRE S, ZEMZHAKRT 1. hEIL 15, tHZ
AR IR 22 AL, AR TF O J 0 A FL U RO B2 T Y RE A
%, AR FSE ZROR A, Va2 KRG
AHAhR/NMEN LS, ERTRETREE, UEE Vs
byt P AR B/ N A RS RO S 47 (9 P48 . hEZR
R LU 2 20k T R /N LA K :

(VOUT_ + VDHOP1)
V+ (MIN) = + VDROP2 — VDROP1

torF(MINy X D
K

HA Vprop) F Vprop & B TS L 38 B% 5 19 27 A2 T F
(& W S0 A F2 (ton)) tOFF(MIN)EEC%%qJéﬁHj, K
ME%E2. h = 1B ERELE 0 &N A B E.

AN B Vo K T BT B9 /N L, a2
FEAR TAEMRR ,  mll ol 32 v h R S F 25 (B R 1532 ] DA 42
Z W Vsag. WRTEE TAEFEMEZEZMET, WA
Vsag, BRGES BA B 1 b A Y .

EZERit5EH)
MAX8733A: #EVours = 5V, fgw = 400kHz, K = 2.25ps,
tOFF(MIN) = 350ns, VDROPI = VDROP2 = 100mV, h = 1.5,
TUNESE

MAX1658/
Vi MAX1659 12V
POSITIVE
SECONDARY
DH_ —i I OUTPUT
MAXILV =
MAX8732A 5y
MAX8733A 0 MAIN
MAX8734A OUTPUT

10uH
oL _‘ E 12.2 I

T1=TRANSPOWER TECHNOLOGIES TTI-5870

B 12, A8 [ A ) i1

MAXIMN




(5V+ o.1v)
V+ (MIN) = +0.1V=0.1V= 6.65V
1_[9:3%ms x1.5
2.25us
h = 1H}:
(5v + o.1v)
V+ MIN) = +0.1V - 0.1V = 6.04V
_| 0-35us x 1
2.25us

BB, VbR T 6.65V. SEBRRY b3 FOA A A i
LA ERE AL R /IME Y A 7.5V

TR & B~ W B i

FESVE(3.3V SMPSH, H] il ] — N £ FL IR A T 2 AURF
FEL R 7 2R — B B (1 12). MAX8732A/MAXS8733A/
MAXS8734A JCHIE A Tk PR A, R g JH s P Xk
PWM AR 3 7E T i AR AR RE 5 PRIE R 47 ) T IR 2
UE Ak, B AY J5 RS M F B Rl T R TR, BR e
H LI -

FEREAT A BV, Y 22 A B R R A D R K
B ise v ) 28 s 0 B A & 1O [ R U AT FL R, g
5oy T E AR AT AR . R 25 B3 MOSFET HY #
FE D) AMAXET32A/MAXST33A/MAXST734A I R i {1 i7
AR R YRR .y AR e 25 AR S (N IR FL 2 L il 48
21 FELBEL AT R ) R M AR AER P A - T 22 e Pk
(9 B R 2 S A m B e 2 e vt it — 2B B Rt . SR
AR, IF AT 2 R 3 A LA
R FHX A S LU R f i PR (L (2 WL IR i ) -

ltotaL = ProtaL/ Vout

HA Iroral B ERE F4 B W, ProTaL 2. Bl
R TR

MAXIMN

FTFZEIC B AT 3 E |
9% i £ B R 12 2%

VouTt (Mingwax) = VouT

LPRIMARY =
ViNnmax) x f xIToTaL xLIR

N < VSEC *+ VFWD
VoUTMMIN) + VRECT

H A Lprivaryse EHEEE, NEAERMEL, VepetR
BRI B SR RGN HEE, Vewp & Bl G2 i 22 11
EmERE, Vouranye 35 B ER R/ME, Vrger 2 S
AR ST 1R A5 3 5 MOSFET Wi v 1) FE P . A% FE 4% |l S8 21
R AR TR, MAREERM, X
FERT W /NIT R I LA EE . EE ST, A BT B4R 4
M EC LA, ZEEIZEA W E A % Vour (Vsee -
Vour)-

FE A L T AR 1 R AR BT RE K 2 60V DA 1 R
L, X — MM R 25 R i bR FEAh . il
FUE (WNINA001 ) B K8, RIS G X PP . XA —
Sfe B o R R (IMMURS120) 8 B 7 ME — i 4% . &
W RIS ES Vi - Vour 2 728 s #%  5 kb
S

VFLYBACK = VSEC + (VIN - VouT) X N
HANRAS s M 5L (RIS 4/ £ 48 4), Vepe e Rl Sed] i
KEMBHERE, VourZ2¥Wg(F) M aE. WRalga
BREEZE Voyr, MARZEZZM, ERAXPR
VeLyBACK M 25 Vour. A 1Y I 1) 5 27 H R A8 (H I8
FUR N TIRESIEMRY . —IREFEERE DN N
Il % 2 i+ L 2 R O ) A
Al DA — N5 S LR RS R A R NS R AR B i 1Y .
T A A . AR RSN EEILEE
FMTFTAE, DLBIhFERE 2 HAL, - EA R G0 R
BE . AR LA B IR L R R . R E A
Wk A e B LR . IS A 2R ) AR R AR PP RAR £,
B2 1 DL 2 R R 2 I B e Bk
4 LR R AR Y R AR A s R R R R . AR AR Y
BIge s 3, i E SR S AR ERAS, B TR R
KFR, MGHBEBEATTRSW S THE, HEEETR
TRIHE. XL T, BIZ4 % im ] e 2 — 1
Be/NAERET R R, DR EEE Iz A
.

29

VVELEXYIN/VEELEXYIN/VCELEXYIN



MAX8732A/MAX8733A/MAX8E734A
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P9 i £ BB R 15 27

USE AGND PLANE TO: USE PGND PLANE TO:
- BYPASS Vi AND REF -BYPASS LDO_
- TERMINATE EXTERNAL FB - CONNECT PGND TO THE TOPSIDE STAR GROUND VIATO PGND
DIVIDER (|F USED) VIA BETWEEN POWER ouTH GROUND 0uT3
- LEFRG/ISEQS)TE RiLim AND ANALOG GROUND 15 1
AGND
- PIN-STRAP CONTROL VIATOQUTS | c3 c4
INPUTS |0 E
= = L VIATO OUT3
ANALOG GROUND E Ez # N
— — =] NS
PLANE ON INNER LAYER | ™= = = U 2 Clic2 5= L B
VIAS TO GROUND Nt
\
VIATO (X5 Vi VIATO LX3
CONNECT PGND TO AGND

BENEATH THE CONTROLLER AT NOTE: EXAMPLE SHOWN IS FOR DUAL I.C. n-CHANNEL MOSFET.

ONE POINT ONLY AS SHOWN.

[&]13. PCBAi Ja £ 4

PCB# /&M

KO PCB AT Ja @ Rk IR TF S ke . e, FaE TIERS

R, U Y AN g T [F] — He PCB _E I 58 B2/,

7 D) EL 2 [B) 2 AR LRI . T R ) R A A SR R AR

FEEE13). 2 WMAX1999 VAl M Bl For R 45 g R R

(1497 Jei S

WA AT RE, N T A T 2R T B AR B AR TR Z

Hofs Hoe R SR — . B IFAPCBA J5 576 DL T

HL -

o N F B RZE A T2 1 D % e 4 5 R 2 U I BT
R BT . OUT3FIOUTS F If % F B i PGND *F [
(Fk N PGND3FIPGNDS). k4 AC HL I it A PGND3 FlI
PGNDS5Hu -1 . SRl e TG, (WAETUZ (LK DI R
HLIL -

o HMRZRMEEM, & AFEERKKOUTIFIOUTS
Z AT

o R HEL I PR Y R AT AE b AT, IR 4 g
g, TEsh TIER .

o HLJRAM MR N R REE . X ELHE SR~
. SR FEBEHIPCB (2025 loz) A {H i 2 808 #2755 1%

XS
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B L. EMPCBALEREEBREAIL 2 —E
KW, ImQI 5 2Pt 2 18 B B I RR k.
CS_ (MAX8732A/MAX8733A)/LX_ (MAX8734A)HIGND
5[] A B e P 1 IR P Kelvin BV 345 07 2, X AE
AR R T RS . SR 851 SO MOSFETHY, fzif
I8 3 T JZ A 2k DA K T % i ik 8 MOSFET, 1 78
MOSFET PN il #B)47 % CS_/LX_iE £k .

WA TE S E T T i 2 BT, 1 B A L R ST F,
TP A RE, T AN SERE A Y L B . B, T
A B4 AR ) R MOSFET (B B, R Rk
L, JRR ) ] 25 R UL B P e S DR P R B B
W OUT_5Cour WIELMEHE. AT, fEFLERL
N, ARV E R IMOUT_ £ UM i Uk A 2 2 [ Y
A (S WAEHEH B ERY).

B I 36T S (BST_. LX_. DH_FIDL_ )V It &5 i & (1
KX (REF. ILIM_MIFB_). & fIPGND3HIPGND5
VEHEMI R, o 4 559 5 5C M 7 0 19 1C 19 B A5 0 J6 4
FIREALLE B L2

MAXIMN




1)

2)

3)

4)

KT IS ISKIP. ILIM_ %5)7% 4 5 254 1 GND
Ve

HRL B

B E RN, IR (N2/NA PR . CN
Cour MDIFEMR) EHAE—&. WHATEE, KrfAiX
LU E AR AETRZ , R A KRR S AT+ .
P02 IC B 0T [F] 26 B A MOSFET i &, R I Tl HE
MLER AR 5T, DAEIEDH . GNDAIDL_ AR UK 5 2%
ST 9. DL_MHHR AR e i m 58, S MOSFET 5
PRI ICHIIE RS N 138 ~F, 298 28 S0mil £ 100mil .
BT IR SR 3h 70 R (BST_ AR FIFL A . V+32 iR 2
FITE R ETR R .
DC-DCH# Ml g7 M4 sCAN T+ ZE SRR I A 15 — B
INTET FR A BRSO AT o R I — /N RO St T T
GND (K 13), FHEEM NREFM Ve s2 ik A . FB4r
JE 2% DA S ILIM L BH (R SR8 e )2 . A i 1 — B/

5)

6)

FTFZEIC B AT 3 E |
PU%i i £ B IR = 1 7%

THFR ) FE 3 55 VE S PGND, 4B V32 B LAY
P2, T IE N KA ICE . ARSI GND 5
JIED BT 50T AGND AT PGND i #22 7F — i .

FERLBEARTUZ Ch R 2 A — B2, DU /NA
JBZ AR B . THUZ R R i A R AR 20 O e
A Ht el O TARTSRE R BT IR, TR URIE 2
R e DR 2 [R] F) FELBELRY R /) . R T HL B Y 1 2
i 152 B TP (T MOSFET. i A R4 H FL 25 1) 2
Moy 2 /N B I (e e Rl — Pt fLEE )

AR M2 2L, MVAETUZ T # L PGNDEEZ W
MAX1999 Pt S 451 1 2 EMI 5 e (58 ZUHERE ) . KX
O3 o3 ) 7 4 2 B IEHStE L, 2 LR TR
JEMPGND 2. FEdefF Tl noh— sz, M
YENBRE, Scb 2k 2 RE ot fL.

i LR R (V corp MR e F 1) Bl i 2 d AL B
R EM N IRBEA I, k.

#:5. MAX8732A/MAX8733A/MAX8734AFIMAX1777/MAX1977/MAX1999 B X 5]

MAX8732A/MAX8733A/MAX8734A

MAX1777/MAX1977/MAX1999

Line Transient Behavior

Improved line transient behavior requires only
a 0.1pF filter capacitor on V+. Allows fast
rising-edge line transients of 10V/us and
falling-edge line transients of 5V/us.

A 4Q/4.7F filter capacitor is required on V+ to
limit the dV/dt on the V+ pin.

Ultrasonic Mode

conduction mode.

Simplified Z pattern offers better efficiency
and smoother transition into continuous-

Original “W” pattern conducts through the high-
side MOSFET’s body diode, reducing efficiency.
Transition between ultrasonic mode and
continuous-conduction mode is not as smooth.

LDO3 and LDO5 Sequencing

high.

LDO3 starts only after LDO5 is in regulation,
reducing the inrush current when SHDN goes

LDOS and LDO5 start up together at the current
limit of each LDO, causing large inrush currents
through the 4Q series resistor at V+.

Soft-Shutdown Enable Delay

Soft-shutdown (10Q discharge feature) is
enabled immediately when an output is
enabled, and is not dependent on the 22ms
(typ) startup undervoltage blanking timer.

Soft-shutdown (10Q discharge feature) is
enabled only after the 22ms (typ) startup
undervoltage blanking time. This causes DL_ to
be driven high if the part is commanded to turn
off before the 22ms timer.

High-Output Impedance in UVLO

the load.

When LDOS5 falls below its 4V (typ) UVLO
threshold, DH_ and DL_ are immediately
pulled low, and the outputs are high
impedance. The outputs are discharged by

When LDOS5 falls below its 4V (typ) UVLO
threshold, DH_ is immediately pulled low and
DL_ forced high to clamp the output rails. This
causes the outputs to swing below ground.

MAXIMN
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= =
ElfEE (%)
5V/3V
PIN- SWITCHING
PART  TEMPRANGE o,\cKAGE FREQUENCY
(kHz)
] . 200/300 or
MAX8734AEEl+ -40°C to +85°C 28 QSOP 400/500
MAX8734AEEl  -40°C to +85°C 28 QSOP  400kHz/500
+ HR TS,
32

5B & (%)
TOP VIEW
cs3 [1] ® 28] BsT3
PGOOD [2 | 27] 1x3
o3 [3] [26] 03
ons [4] 25] L3

i3 [5 | /MAAXIM [o4] 5

Fon[s] Mo [2low
Fe3 [7] [22] 0uTs
ReF [8 ] [21] outs
785 [9 | 20] v+
FRO [10] 19] L5

1Lins [11] 18] LDOS
Sk 12} [17] vec
css [13] 16] DHs

BST5 [14] 15] x5

QSoP

BhR1ES

TRANSISTOR COUNT: 8335
PROCESS: BiCMOS

MAXIMN




FTFEIC B AT 3 E
9% i £ B R 12 2%

g At f=
&+ 2"4_{;1%

(B BORHR SRR SR AT REA R R IE AL, Tt A9 B 4MILAE ., 15 & 1) www.maxim-ic.com.cn/packages. )

wn
o
o
le—— S INCHES MILLIMETERS %
_’I DIM[ MIN [ MaX | MIN | Max
_ A o6t | 068 [155 173
H H H H H H AL].004 |.0098 [0102 [ 0249
\ N A2] 055 [061 [ 140 155
B |.008 |.012 |0.20 0.30
L C [.0075 | 0098 [0491 | 0.249
H £ D SEE VARIATIONS
E [1s0 [as7 [381 [ 399
e 025 BSC 0.635 BSC
H |.230 | 244 |584 | 6.20
A X h | .o10 016 025 | 041
I_I I_I I_I I_I I_I I_I I_I L |06 | 035 |04l 0.89
I S— N SEE VARIATIONS
N « [ oo [ 8 Jo e
—] |j=— B |-—
h X 45° VARIATIONS:
‘H _ [ A A2 _,I " INCHES MILLIMETERS
) ) I Al MIN. | Max. | MIN. [ Max.[N
r f c plags [496 [ 480 [ 498 |16]aB
(iilililile il 3&. [
V( ; L s|.0020 | 0070 | 005 | o048
f T E f D[.337 [.344 |856 | 874 |20[aD)
D (04 S[.0500 |.0550 | 1.270 | 1.397
L L D[.337 |.344 |856 | 874 |24[aE]
s|.02s50 |.0300 | 0635] 0762
D[.386 |.393 |980 |998 |eslaF]
s|.0250 |.0300 |0635] 0.762
NOTES:
1>, D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. @DALLAS <
2>, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER SIDE.
3), CONTROLLING DIMENSIONS: INCHES. posimisnsb AKXV
4>, MEETS JEDEC MO137. TILE
PACKAGE OUTLINE, QSOP .150", .025" LEAD PITCH
APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0055 E |4
-
MAXIM 4t 32 4t
b= 83281548 HBEI4mEE 100083
% FHEE: 8008100310
BiE: 010-62115199
f£E: 010-6211 5299
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