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ABSOLUTE MAXIMUM RATINGS
PV, PVSU, PVSD, SDOK, AUXTOK, SCF, ON_, FB_ to

GIND .o -0.3V to +6V
PGND t0 GND ..o -0.3Vto +0.3V
INDL2, DL1, DL3t0 GND........cooveeiee -0.3V to (PVSU + 0.3V)
DL21O GND oot -0.3V to (INDL2 + 0.3V)
PVIOPVSU ..ot -0.3Vto + 0.3V
LXSU Current (NOte 1) .o 3.6A
LXSD Current (NOte 1) ..ooviiiiiiiiiiicece e 2.25A
REF, OSC, CC_to GND ......cooviiiiiiiis -0.3V to (PVSU + 0.3V)

Continuous Power Dissipation (Ta = +70°C)

32-Pin Thin QFN (derate 22mW/°C above +70°C) ....1700mW
Operating Temperature Range -40°C to +85°C
Junction Temperature..........................
Storage Temperature Range ...............
Lead Temperature (soldering, 10S) .......cccccovvviiiiiiinnnns. +300°C

Note 1: LXSU has internal clamp diodes to PVSU and PGND, and LXSD has internal clamp diodes to PVSD and PGND. Applications
that forward bias these diodes should take care not to exceed the device's power dissipation limits.

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

(Vpvsu = Vpy = Vpysp = VINDL2 = 3.6V, Ta = 0°C to +85°C, unless otherwise noted.)

PARAMETER | CONDITIONS | MIN TYP MAX | UNITS
GENERAL
Input Voltage Range (Note 2) 0.7 55 \
Step-Up Minimum Startup ILoAD < TmA, Ta = +25°C, startup voltage tempco is 09 11 v
Voltage -2300ppm/°C (typ) (Note 3)
Shutdown Supply Current into PV | PV = 3.6V 0.1 5 pA
Supply Current into PV with ONSU = 3..6V, FBSU = 1..5V 300 450 UA
Step-Up Enabled (does not include switching losses)
Supply Current into PV with ONSU = QNSD = S.QV, EBSU =1.5V,FBSD = 1.5V 450 200 UA
Step-Up and Step-Down Enabled | (does not include switching losses)
PVSU wih &ep.Up ang One AUX | ONSU = ON1 = 36V, FBSU = 15V, FB2 = 15V w00 650 | A
Enabled (does not include switching losses)
REFERENCE
Reference Output Voltage IREF = 20pA 1.23 1.25 1.27 \
Reference Load Regulation 10pA < IREF < 200pA 4.5 10 mV
Reference Line Regulation 2.7 <PVSU < 5.5V 1.3 5 mV
OSCILLATOR
OSC Discharge Trip Level Rising edge 1.225 1.25 1.275 \
OSC Discharge Resistance OSC = 1.5V, losc = 3mA 52 80 Q
OSC Discharge Pulse Width 150 ns
OSC Frequency Rosc = 47kQ, Cosc =100pF 500 kHz
STEP-UP DC-DC CONVERTER
gifg;:&;?ﬁéi;g;?orma' Rising edge or falling edge (Note 4) 230 25 265 v
gtsgr:t!?wgs t?r:truezr:glgl OHrg?;resis 80 mv
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ELECTRICAL CHARACTERISTICS (continued)

(Vpvsu = Vpv = Vpysp = VINDL2 = 3.6V, Ta = 0°C to +85°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Step-Up Voltage Adjust Range 3.0 5.5 \
Start Delay of ONSD, ON1, ON2, 1024 0OSsC
ONBS after SU in Regulation cycles
FBSU Regulation Voltage 1.231 1.25 1.269 \
FBSUto CCSU FBSU = CCSU 80 135 185 | S
Transconductance
FBSU Input Leakage Current FBSU = 1.25V -100 +1 +100 nA
ldle Mode™ Trip Level (Note 6) 150 mA
Current—Sense Amplifier 0.275 V/A
Transresistance
Step-Up Maximum Duty Cycle FBSU = 1V 80 85 90 %
PVSU Leakage Current Vix =0V, PVSU = 5.5V 0.1 5 pA
LXSU Leakage Current Vixsu = VouTt = 5.5V 0.1 5 pA
) ) N channel 95 150
Switch On-Resistance mQ
P channel 150 250
N-Channel Current Limit 2.4 2.8 3.2 A
P-Channel Turn-Off Current 20 mA
Startup Current Limit PVSU = 1.8V (Note 5) 450 mA
Startup toFr PVSU = 1.8V 700 ns
Startup Frequency PVSU = 1.8V 200 kHz
STEP-DOWN DC-DC CONVERTER
Step—Down Output Voltage PVSD must be greater than output (Note 7) 1.25 5.00 \
Adjust Range
FBSD Regulation Voltage 1.231 1.25 1.269 \
FBSD 10 CCSD FBSD = CCSD 80 135 185 | uS
Transconductance
FBSD Input Leakage Current FBSD = 1.25V -100 +0.1 +100 nA
Idle Mode Trip Level (Note 6) 100 mA
Current—Sense Amplifier 05 V/A
Transresistance
LXSD Leakage Current Vixsp = 0to 3.6V, PVSU = 3.6V 0.1 5 pA
) . N channel 95 150
Switch On-Resistance mQ
P channel 150 250
P-Channel Current Limit 0.65 0.8 0.95 A
N-Channel Turn-Off Current 20 mA
Soft-Start Interval 2048 0SC
cycles
SDOK Output Low Voltage 0.1mA into SDOK 0.01 0.1 \
SDOK Leakage Current ONSU = GND 0.01 1 pA

Idle Mode is a trademark of Maxim Integrated Products, Inc.
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ELECTRICAL CHARACTERISTICS (continued)

(Vpvsu = Vpv = Vpysp = VINDL2 = 3.6V, Ta = 0°C to +85°C, unless otherwise noted.)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
AUX1, 2, 3 DC-DC CONTROLLERS
Maximum Duty Cycle FB_=1V 80 85 90 %
FB1 and FB3 Regulation Voltage |FB_=CC_ 1.231 1.25 1.269 Y
555;3"?“584) Regulation FB_=CC_ 1231 125  1.269 v
;'225:\:{?;1 Siﬁ;(g'gve”er) FB_=CC_ 001 0 +001 | Vv
FB_ to CC_ Transconductance FB_=CC_ 80 135 185 pS
FB_ Input Leakage Current FB_=1.25V -100 +1 +100 nA
DL_ Driver Resistance Output high or low 2.5 10 Q
DL_ Drive Current Sourcing or sinking 0.5 A
Soft-Start Interval 4096 0SC
cycles
AUXTOK Output Low Voltage 0.1mA into AUXTOK 0.01 0.1 v
AUXTOK Leakage Current ONSU = GND 0.01 1 pA
OVERLOAD AND THERMAL PROTECTION
Overload-Protection Fault Delay 100,000 0SC
cycles
SCF Leakage Current ONSU = PVSU, FBSU = 1.5V 0.1 1 PA
SCF Output Low Voltage 0.1mA into SCF 0.01 0.1 \
Thermal Shutdown +160 °C
Thermal Hysteresis 20 °C
LOGIC INPUTS
1.1V < PVSU < 1.8V (ONSU only) 0.2
ON_ Input Low Level \
1.8V < PVSU< 5.5V 0.4
, 1.1V < PVSU < 1.8V (ONSU only) VPvsu -
ON_ Input High Level 0.2 v
1.8V < PVSU < 5.5V 1.6
ON_ Impedance to GND ON_=23.35V 330 kQ
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ELECTRICAL CHARACTERISTICS

(Vpvsu = Vpv = Vpysp = VINDL2 = 3.6V, Ta = -40°C to +85°C, unless otherwise noted.) (Note 8)

PARAMETER | CONDITIONS MIN MAX UNITS
GENERAL
Input Voltage Range (Note 2) 0.7 55 \
Shutdown Supply Current
sy PRy PVSU = 3.6V 5 bA
Supply Current into PV with ONSU = 3..6V, FBSU'= 1.'5\/ 450 UA
Step-Up Enabled (does not include switching losses)
Supply Current into PV with ONSU = QNSD = 3.§V, EBSU =1.6V,FBSD = 1.5V 200 UA
Step-Up and Step-Down Enabled | (does not include switching losses)
PSU with &ep.Up ang One AUX | ONSU = ON1 =36V, FBSU = 15V, FB2 = 15V 650 | A
Enabled (does not include switching losses)
REFERENCE
Reference Output Voltage IREF = 20pA 1.225 1.275 \
Reference Load Regulation 10pA < IREF < 200pA 10 mV
Reference Line Regulation 2.7V < PVSU < 5.5V 5 mV
OSCILLATOR
OSC Discharge Trip Level Rising edge 1.225 1.275 \
OSC Discharge Resistance OSC = 1.5V, losc = 3mA 80 Q
STEP-UP DC-DC CONVERTER
gﬁg;:&g?géﬁg;gorma' Rising edge or falling edge (Note 4) 230 265 v
Step-Up Voltage Adjust Range 3.0 55 \
FBSU Regulation Voltage 1.225 1.275 Y
Transconductance FBSU - CCSU o e | s
FBSU Input Leakage Current FBSU = 1.25V -100 +100 nA
Step-Up Maximum Duty Cycle FBSU = 1V 80 90 %
PVSU Leakage Current Vix =0V, PVSU = 5.5V 5 pA
LXSU Leakage Current Vixsu = Vout = 5.5V 5 HA
) ) N channel 150
Switch On-Resistance mQ
P channel 250
N-Channel Current Limit 2.4 3.2 A
STEP-DOWN DC-DC CONVERTER
gt:npg-eDown Output Voltage Adjust PVSD must be greater than output (Note 7) 1.25 5.00 \
W AXIWV 5
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ELECTRICAL CHARACTERISTICS (continued)

(Vpvsu = Vpy = VpysD = VINDL2 = 3.6V, Ta = -40°C to +85°C, unless otherwise noted.) (Note 8)

PARAMETER CONDITIONS MIN MAX UNITS
FBSD Regulation Voltage 1.225 1.275 \
Transoonductance FBSD - CCSD R
FBSD Input Leakage Current FBSD = 1.25V -100 +100 nA
LXSD Leakage Current Vixsp = 0to 3.6V, PVSU = 3.6V 5 bA
Switch On-Resistance N channel 150 mQ
P channel 250
P-Channel Current Limit 0.65 0.95 A
SDOK Output Low Voltage 0.1mA into SDOK 0.1 %
SDOK Leakage Current ONSU = GND 1 HA
AUX1, 2, 3 DC-DC CONTROLLERS
Maximum Duty Cycle FB_ =1V 80 90 %
FB1 and FB3 Regulation Voltage |[FB_=CC_ 1.225 1.275 \
525;9“2“1584) Regulation FB_=CC_ 1.005 1275 v
;Zgégﬁg: 3ii;ggverter) FB_ = CC_ -0.01 +0.01 v
FB_to CC_ Transconductance FB_=CC_ 80 185 uS
FB_ Input Leakage Current FB_=1.25V -100 +100 nA
DL_ Driver Resistance Output high or low 10 Q
AUXTOK Output Low Voltage 0.1mA into AUXTOK 0.1 %
AUX1OK Leakage Current ONSU = GND 1 HA
OVERLOAD AND THERMAL PROTECTION
SCF Leakage Current ONSU = PVSU, FBSU = 1.5V 1 pA
SCF Output Low Voltage 0.1mA into SCF 0.1 \
LOGIC INPUTS
1.1V < PVSU < 1.8V (ONSU only) 0.2
ON_ Input Low Level V
1.8V < PVSU < 5.5V 0.4
ON__ Input High Level 1.1V < PVSU < 1.8V (ONSU only) Vpysu - 0.2 v
1.8V < PVSU < 5.5V 1.6

Note 2: The MAX1584/MAX1585 are powered from the step-up output (PVSU). An internal low-voltage startup oscillator drives the
step-up starting at about 0.9V until PVSU reaches approximately 2.5V. When PVSU reaches 2.5V, the main control circuitry
takes over. Once the step-up is up and running, it can maintain operation with very low input voltages; however, output cur-
rent is limited.

Note 3: Since the device is powered from PVSU, a Schottky rectifier, connected from the input battery to PVSU, is required for low-
voltage startup, or if PVSD is connected to V|n instead of PVSU.

Note 4: The step-up regulator is in startup mode until this voltage is reached. Do not apply full load current during startup. A power-
OK output can be used with an external PFET to gate the load until the step-up is in regulation. See the Applications
Information section.

6 MAXI N




SFr AN YUALDSCE

ELECTRICAL CHARACTERISTICS (continued)

(Vpvsu = Vpv = Vpysp = VINDL2 = 3.6V, Ta = -40°C to +85°C, unless otherwise noted.) (Note 8)

Note 5: The step-up current limit in startup refers to the LXSU switch current limit, not an output current limit.

Note 6: The idle mode current threshold is the transition point between fixed-frequency PWM operation and idle mode operation
(where switching rate varies with load). The specification is given in terms of inductor current. In terms of output current, the
idle mode transition varies with input-output voltage ratio and inductor value. For the step-up, the transition output current is
approximately 1/3 the inductor current when stepping from 2V to 3.3V. For the step-down, the transition current in terms of

output current is approximately 3/4 the inductor current when stepping down from 3.3V to 1.8V.

Note 7: Operation in dropout (100% duty cycle) can only be maintained for 100,000 OSC cycles before the output is considered

faulted, triggering global shutdown.
Note 8: Specifications to -40°C are guaranteed by design, not production tested.
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(Circuit of Figure 1, Ta = +25°C, unless otherwise noted.)
STEP-UP EFFICIENCY STEP-DOWN EFFICIENCY
vs. LOAD CURRENT vs. LOAD CURRENT
100 ‘ ‘ . 100 ‘ s 100
g 0 e
8 g 8 — g )
//"
_ i O/ = 70
= 6 V=45V = 6 ,/7 Viy=3.0V =
S . VL vn-a2v 2 o [ vn=38v g &
S ViN=3.8V S Vin=4.2V S50
E 40— Vin=30v E 40 V=45V =
0 “ LI 0
PVSD CONNECTED TO BATTERY
20 20 Vour=1.5V I 30
10 10 DOES NOT INCLUDE CURRENT USED|| 20
Vour =5V BY THE STEP-UP TO POWER THE IC
0 L el 0 LLILLIL | Ll LIl | Ll 10
1 10 100 1000 1 10 100 1000
LOAD CURRENT (mA) LOAD CURRENT (mA)
EFFICIENCY vs. INPUT VOLTAGE AUX1 EFFICIENCY vs. LOAD CURRENT
100 . 100 g 90
9% ] % 20 _lm f-% 80
I 2 Pt g
% 80 7 0
= = / =
= | — = A V=45V =
=) — ] g 1 r’ Vin=42V >
D 8 i, / V=38V & 60
2 2 60 / Vin=3.0V =
80 sy =5v, 300mA 5 50
SD =1.5V, 250mA
75 |SU+AUX3 =33V, 300mA 10
AUX1 = 15V, 40mA 40 /
AUX2 =-7.5V, 40mA Vourt = 15V
70 . 30 L LIl 30
3.0 35 40 45 1 10 100 1000
INPUT VOLTAGE (V) LOAD CURRENT (mA)

MAXIMN

COMBINED BOOST-BUCK
EFFICIENCY vs. LOAD CURRENT

et
izl
Vin=4.5V
Vin=4.2V
Vin=3.8V
ViN=3.0V
Vours=3.3V
\VOUT\SUf\S\'(\)Y\
100 1000

LOAD CURRENT (mA)

MAX1585 AUX2 EFFICIENCY
vs. LOAD CURRENT

Joomrare
—_

MAX5184/85 toc06

ViN
ViN
ViN
ViN

e

100 1000
LOAD CURRENT (mA)

S8S IXVIN/P8S EXVIN



SFr AN YUALDSCE

MAX1584/MAX1585
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(Circuit of Figure 1, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 1, Ta = +25°C, unless otherwise noted.)
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BWEEN'B Y F T, NT—T U THRTITDE. T/31 UL
BEFERDERELDRENREEL LD DERE
FLHFEFT, DC-DCAVN—FF v RILDONThAH
RFYVTFIT 27TV IO @I hO—>0m
WINA)A100,00070 Y 54 2IL(500kHzT
200ms)AEICh =D CREREREICHEDE, TATD
EANSVFATEINET, SVUF A TERBRT DI,
25w F7vwIDC-DCO >/ N\—&A&#ONSUBEF IS
A1ZvSAXIBDh. ANBHEY A ILET,
BF v RIDEBEEREEEKIT. SNOERBARIC
ThndY I MRY— =208, Tat—TI)
ERD>TWVET,
BINNBEEESIHIET, ATV ITT7YTHED
(PVSU)HAUVLOZ Ly 2 3)L R2.EV)IUTFICETT S
E.100,00070 Y7 ENDBEBBNRBT DI EE
BITICBEREICAVE T, EBICRTY TV
UVLOA R ASN. IRTOF v RILD vy hFH
INFET, FDE. TV STy THEAIIERE AR A
wITET, RT VT 7Y THANERIREDEZET
Hnld. PVSUBRINIFIZTIS Y RIZELL. ZODRAN
RINT D ElTHI A

PVSUA®™ 7 b a— NREENBETTIRED S £ THIUIL
25— 7Y THL—ZIERBENF + 2 I)LMOSFET
ZAYFEPUBZFIITH, VT MRY— NEBRIC
ZELEITNIE. BE. BENVRELZFT, PVSU
BENAAUTICETITDE. REOBHEERED
RTFATAF—=RA/NY T EPVSUZDELS Ty M
FAF—RICK > TAABFRENMEELE T, B15D
EOIC. BREISIHLT., ZOBAafmERESCFE#HD
PF+ % )UMOSFETCHIW BT Z L £ TBET T,

B

MAX1584/MAX1585REBICIE. 1.250VDEAEEEA
HWFET, REFIHFHNS0.24 F(Emm)UADAET.
REFEGNDZO. 1pFDEZ I Vv I/NA /XX AT Y
TDOREE T, REFIF. ONSUAYNA TPVSUA'2.5V
MEDEEA =TIV ERRY . 200uAZ THOERE G
THIENTEET, MBI bO—FPEHENT
WARIEMAXT1801 ZL—T Y bO—Zld. ZhzEn.
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MAX1584/MAX1585

S5F+ A NRYYLDSCEH

Rosc

0SC
Cosc

iH

150ns
ONE-SHOT
— MAXIMN

MAX1584
MAX1585

MAXIM
MAX1584
MAX1585 VTO
(PARTIAL) BATT

AUX
PWM

+15V
50mA
LCD

NOTE: THIS CIRCUIT CAN OPERATE WITH AUX1 OR
AUX2 ON THE MAX1584, AND WITH AUX1 ON THE MAX1585

M4, #2L—=5DT772002aA0FAT TS

BEAR30ADREFEZRAERY— M7V TRITSHE L 9,
77) 45— 3 AITREFAS200pAA LD &
SIEHITWELNHDIESICIS. I ZFAaT71 2T Th
FARP VT TCREF&E/INY D7) T L FT,

*oL—%
MAX1584/MAX1585MDC-DCI/N—=5 F+ 1)UL,
INT. BEBRBPWMEEE L DOTINVE T, EfF
BRE S OSCimF (3 L/cRCEIEE CEREL 9
HECE2F#MAIE100kHz~TMHzTd, MAX1801
AL—=73A2  O-2ZBMUIIEE. ZOEBERREE
OSCTERELMBICE T,

A L—%F 150nsDT 3y hOAVNNL—F &
WEBNFETR AV F, ZLTIMITDY A I T -

AT U TEREINE T (R4)o RAYTFHATDES,

AVFUHOEEREMBMNICEONS T YT
TYTHENBEZFTERLE T, BEHIT. Rosc&
CoscPHETT, COAVTUHEENVRer(1.25V)IC
EYDE AUNL—=FHDANAIIBI T RIS
ZDI 3y bEMECHEMOSFETZ Ay FHIAL,
150ns@RCIV T oA MEBLET., 20T 7ILA
<WUBLAbDNE T, RY— b7y TEZIS. EBEN
FREIDICONEIRBREHAZRLET T, EEEND
ZEftEnNd & RIRARBEERELE Y,

BEERY— M7V TAIL—%

MAX1584/MAX1585ICHEENT LD HIfH - E#
BERIKIIPVSUNOEBROHIEZZITTH Y. PVSU
BEMN2O5VUEISETSETEELE A, BERE
2= KTy TEERICIT DD, PVSUDRTY T
7Y TRRICEEBERY — NPy TH L L—5HEH
SNTWET, ZOFL—HIT. VBATT—PVSUﬁEﬁL:

18

5. EAMLET— b MRODIZELD+15V LCD
INA TR

23y bFRFAF—REHNUIF0.9VT, KIFhid1.1VT

EEBLET, BBLELRY— TV TFIL—5F

PVSUA2.5VIZEL . BRE— RPWMEIEA'EEHH%

T2LDICEDF T LXSUDHENF + 1 )LMOSFET%Z

el &9,

WoleAlbFal—2a VKRREICAD E. MAX1584/
MAX1585RZEIICIFPVSUN L EBREAHIEIND
KD 0.7VEWDERWANERCTENMERIBET I,
ANBENMBENESEFRETR Ty 77y 7EIEBA
BT DDITHEEICKY T ([RESEFEIDIEIS
&2 [Minimum Startup Voltage vs. Load Current]®
T2 7BRLTLLIZS ), COBEIL. SCFTHMTITF
PFvrILBEIAAYFZREL. PVSUALF21L—
DAVKREICADITETZYUBE T ZLICKDT
BRAIBET Y (15),

ON_FIfIA
ONSUNNAICHEDE. 25Ty TPy 7DC-DCOY
IN—EDRELF T, BRIC. ONSDHA/NATRT Y S
o N—%h. ONTTAUX1. ON2TAUX2.
ON3TAUX3HEEILF T, f=fEL. ATV TIDY
OAVN—=& @B NN—513, PVSUARE(ELENE
RELIFHTA, BFRXRY— b7V TTIE. 1.6VHED
SHIELAJLAPVSUICON i FaEmL £,

EREtFIE

ALY F U IRABRBORE

BF7TVT—23 VICBUMIBRODYT A XDE
MREBLDEDIC. RAVF UV IRARBZRVE T,
ZLDT—RT. BE#H%Z400kHz~500kHzIC T D &
HRTAXEBBMEONT DV INEILLBEIET,

MAXI N




SFr AN YUALDSCE

—MIC. BRMES<TDERRT A I B,
BICESTDEBBMRNBLRBIET RAVF VT
BIRERS. SMIT DT A IV IEF(Ros) EF 1M 22T
7 H(Cosc) THRELE T, RAVYF U IHA
IS A TAVT U ORBLSHBEIE T,
BIIYA IV TEREBLTITHN., BEA VRIS
ETHETHETT ., BRERH[B. t1IIRAXTRDON
95
t1 = -Rosc x Cosc x In(1 - 1.25/ Vpysu)
RIS, AT UFEEN Y, = 150nsDIFEENTT
FPOWKETLET. CORBR. A7 L—FERMIE
RATRENE T,
fosc=1/(t1 +t2)

foscDEEE &M F100kHZ~1MHZzTY . Coscld22pF

DSATOpFDEEE LE T, bbbt BNERgclE.

R TRHE T,
(150ns - 1 /fosc) / (Cosc x In[1-1.25
VpPvsul)

Cosc€/\°5 X =5 & UTefosc ERpscPBIFRICDINT
[TREBERFE]DIEZ ZEB< 20,

thHEBEDEE

MAX1584/MAX1585M 7y 77wy T AV IN—%
A7y TFOAVN—=5 AUXTOY hO—Z1F.
HNBEZENICKIDOTCHRENETT . MAX1585D
AUX2DASME. &F v IVDFB_AN EHDEEICER

Rosc =

NEIGREBATDENDHRAECEREZRELE I, FB_

)\730)/\"( 7 X @//MMOOnAL,('F’CJ%é?L&J 0—
4 R(FB_-to-GND)#&#(R )& 100kQATF&E L E 9,
ZDEENAHA R (output-to-FB)IEIR(RY) ITRR T
KDHBZENTEZT,

RH = RL [(VouT/1.25) - 1]
MAX1585TIFAUX2H A IN—=5THD=H. FB2
2Ly a3l RA0OVERLY F9, MAX1585 AUX2
mFOBHNEFEHRETDICIE. BEAHFHLD
FB2A . REFICEmMNEssZEHRLE I, FB2D
AN A T ZEBRIFTIOONAU T TH D=6, REF
(FB2-to-REF)#EH(RRep) 2 100KQATEL T,
ZDEE MY A R(negative output-to-FB2)3#E 1
SRR TRDDZENTEET,

RTOP = RREF (-VOuT(AUX2) / 1.25)

249V AT Y DEVE

DC-DCOAV/N—=FDANATHIE /Ny TURBED
ANENY—ZADoRUETEROE—VEEZTITS
EEBIC. O MNO—ZDRAYF T ) A X&&KHR
IHIRENDVHUET, ANDAVTFTUHIE. FHITS

MAXIN

2AYFUTRARBICBTZA E—Y AN AD
V—2DAVE—F ALV EBLBEDLOITERL
Hinid. BREMRAVvF U IERN ALY — I
mAnTLEFNEd,

—A. BAaAVFUoHIE HAU Y TILEN A, B
W—THaRESTDERED
ZAYVFUIRARBMTKRA VE—-F 2 AERBET
BindeY Fth, FETEDYAM T3 I VI
RV —. Z0Z)ITIH. ESRESERHA E—
FOZQE2EEBRWDIFEZ Iy oAV F YT,
HAOOdVFoaEESIvosLizEEDEAN ) Y T
g AKX TEMITDZENTEZT,

VRIPPLE = IL(PEAK) [1/ (21 x fosc x CouT)]
OAVFUHOESRAXRENE. RRXOEA Y T
BANERELET,

VRIPPLE(ESR) = IL(PEAK) X ESR

HAA T UHICEY DT, A=Y D[ FE]
DIEBICEHFT,

257 TPy TREBRDER

2TV Ty TR BRIMIESRIS. 150 5HN1E.

ADEREDDT NS FT oY ZNICHEERRC
ElIEE T,

AVFO5IE. BE. ERBRIEL L THERNSL
BEEDICLET, RTYTT7 Y TNyt / Vi
1/ (1 - DyaY) 2B 2 215E13HI4 T, DyaxldPWM
T1—TALEDBXMEBO%)ICEO>THREINET,

RTVITTVTFvrINEEOTEANEREET—Z
I2551E. /Ny T U-PVSUBIZ 3y hFFAF—F
ZBATDE, BEFGRY— N7 Y THUPT RN
FY. MBEENMEFMIDIEICH D [Minimum Startup
Voltage vs. Load Current] DT 2 7SR L T EE 0,

2AFYTPVTALA50H
2TV Ty TERBROEZL TlE, ARICE>TEYA
12509 E(Lpea) ERDBZENTEET, 20D

BE. E=OhrvE—0DA \/ﬁ\gg%umﬁ DCA 5
79%%.@4: I F T,

LIDEAL = [2VIN(MAX) X D(1 - D)] / (louT x fosc)
2. DIIRKTRENDTF1—FT 1 tTY,
D=1-(ViIN/Vour)

LipgallcW L. E=O b E—0DA V505 E RIS
0.5 x lOUT / (1— D)tEU F9, 4?7\\79%/”1.@
E—2JEld. R TRENET,

IIND(PK) = 1.25 x louT/ (1 - D)
WBA DT OZELIRWNER. A1V 505 A%

19
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MAX1584/MAX1585

SFr AN YUALDSCE

LppaL & W BN T2HEEHIET, 1272, he<
LIEdEA I oERMNMEML. HAO J7“)I/&
MADEHICEWRBEOHAAV T VT HBEIC
EE9,

2TV TPy THE

BRI, TITEDIC. MEE. T/ X RUOXMNEEZE
LTAVIOZERNDAVTUOTERBRDE T, RIC,
B —THRETDEDICHERDEREI VT Y
BROFT, BEICELDTIE. 2ZTAI I 070HAN
AFo0EEREI CEEHUE T, MHTICKRT
BEEMCTIVVERNIEBEONDZENZNIT T,
2Ty TPy TAVN—ZICIERE— REl#E A=A
LTHY. #IEIL—TDEEHI D TILICED>TNET,
AVN—=5%8mA VIO IBERTEMESEDE(ZD
KOBELZWN). W—TT7 1 ERBICESOAEEIC
CTOMNBENET, COLOBHENTET DHICIT.
AFEOEOLY EISDNIEN BRI () THIfIL—
TA VAR FT—=INGT BT A B UTFICED)REL
HFET,

2TV T TV TDF v 2IIABEICEFROHDHEE LT,
ToIEELEITONET,

o MEIOVHFUHZ(FBSUABCCSU). gMEA(135uS)

. BRBETUTOEEEA. Res(0.3V/A)

o J4—RNvOLFa1l -3 EBE. VFB(1 .25V)

o RFYTTYTHAERE. Vgy (B : V)

o HAHEFOEMEN. Roap (BAI: Q) = Vsyout /
ILoaD

27w T 7y TREICET DRI Tl MTFDRT Y Th

BETY,

1) fcza¥mEIChD2ECORRHP) KU E+5
BELTCEZEHRLET,

2) FBI2ETRAT YIS LU TRERUET, 2D
RelCkW. W 2EBEERAT VNI DEBE
FIVIHColmFICHEELF T,

3) BIRUFRDCHEZDESIC.
1VF U (Coun DEERELET,

4) Cph'ENESH ZHRIL 9 GIEHBREN10pFLALE
TORE),

ERERBECARMOCEOGFEICENDSEORD

B (frpupp)ld. RAXTEZONET,

fRHPZ = VsuouT (1 - D)2/ (2 x L x ILOAD)
feeliD = 7a—Ta4942)L =1 - (Vin / Vour-

LA 2555 DME. | oppl dBAHNERTT . BRI

OORXFA—=/N({E)HRHPZD1/6 &£ 85 KDL& T,

fCC\_’_Z_’_Li\ fOSC = 500kHz. VIN = 2.5V, VOUT = BV,

(&L

EATAILY

20

|OUT = 0.BALERET D E. RLOAD = 10Q&REWUET,
L = 47TuHDA V5 05 ZRBITDE LTFDELDIC
EE9,

fRHPZ =5 (2.5/5)2/ (2nx 4.7 x 106 x0.5) =
fc = 14kHzE LT, CozEHLET,

Cc = (VrB/ VouT)(RLoAD / Res)(gm / 2 x fc)(1 - D)
=(1.25/5)(10/0.3) x (135ps / (6.28 x 14kHz) (2/5)
= 6.4nF

£D7T. 6.8nFELFET,

RIS, FREDBEBETIHHELDLDICRCEEUET,

FlELT. A%DBEETFNENFEINDET NS

IS5—7>7AAE0.04 x 1.25V. DFWU50mVEIL

CEILRBYFET, BETA VEMBRKTDEDHICIE.

IS5—7 > 7HAIE50mV x 135ps. %5 0MERcIC

6. 75pAERT Z EICIEUF T, BARBHDBEIR LA

0.3V/ATZE(DT. WERBEBHRATY TRAVIEHA

FBRDBIEAXTCRINET,

Rc = 0.3 lIND(PK) / 6.75pA

27w 77w 7DC-DCAV/N—=H TLppa &2 EH T2
ECHABREA VI VIDBRIIRATRENE T,

D) =1.25 x lout x VouT /

84.65kHz

IIND(PK) = 1.25 x louT / (1 -
VIN

ISEIN VIN = 2.5V, VOUT = BV TE500mADE &
2TV AILUATFDEDICHEY FT,
Rc =[1.25(0.3 x 0.5 x5)/2)]/6.75pA = 69.4kQ

ZDIFE. 2.5V/4. 7TuH, DFW5E30mA/usTER T B7=8.
AV OFIEDOTRENFIREINDZ LIEHY FH A
TR COUT RLOAD/T\Q—”/L:J:’D—CRC ch)'liuu"'—?‘_\%
FroEILTDIENTEDELDIC. HAOT 1LY
AT oTDOEEEDT T,

Cout x RLoaD = Rc x Cc
SEIOHITIE. LTFOXDITKRYET,
CouT = 68kQ x 6.8nF / 10Q = 46uF

DFEVY. ATUFAECourE LTIRBALEY, sHEEE
AELERBBDCoytLNEZX BN, EIZRY. A
TEBCouraE > CRZEELLEHLE T, CoytZ
AKELTDERCHBARELLBY, BET A UHKEL
HoT. BERMUIBEETNRANSKKEIFET,
HAT7AIZ AT U DESRAKENGE. R
TOsRPBENET,

ZESR =1/ (2rn x CouT X RESR)
ZESR > fct%hti(tii voBHAVTFTUHIE. BE
CDEDICKEYET), COFPORITEEREIDZZEN
TEFT. Zesphfc A FDIBA I, CCSUEGND%E
DRESAVT Y CpllkBDR—ILTHF oIl LET,

XD

MAXI N
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Cp = Cout xResr/Rc

BHENCph 1 OpFATDIBEI. BRI DI ENT
EEED

2TV T RERDER
ATVTIOIAFTDE

2T TIIVNRERMITRIS. 1T I HE.
ABDEBAD T4 IEZAVTFT oY, ZRICHERRC
BT,

MAX1584/1585MAF v JH¥ oA /N—=5 3.

BRI A IO IERDNANDIRETHELSRKE
BET, RRICK>TENEA T U FE(LpEa) D’
Kdonxd,

LIDEAL = [2(VIN) X D(1 - D)] / louT x fosc
ZDBE. E=U N E—0ODA T O IERNMDC
AT OIERDERICKEIE T, £/, DIIRKT
REN>71—741kTY,

D =Vout/VIN
LIDEAL":TJL/\ 5_7 N L l:°—70)/f ygagEE,/JlbLi
0.5 x |OUTC7LJU§3_0 AT OTERDODE—TE
(f&x3fE)ld. 1.25 x lgur& W Ed, NBEA VT U5 &
LEEWMES. 12505 R BZE Lpep KU ENE<TD
FELHIET, Izl NE LT EDEA VT DS
BERnEmL. LAY lel/E?fﬂz_ét(y)L'_ctUjQéE@
HAAVF DR EBICEDTLENET, FICHD
BREAELTEHEOICLppa 2 RELTDIELTE
FIN AT OIDTATERELBODTLENET,

ATYTID R

ATV TIIDF v RIIHEICEROH DML

LT, UTOEENZEITONET,

e MHMEIVH U5 Z(FBSDA'BCCSD). gMEA(135us)

. ERRET S TOEEER. Res(0.6V/A)

o JA—RN\voLFal—3 ERE. VEe(1.25V)

o 2FVTIIUHAERE. Vgp (BAIL : V)

o HHBTHmOEMEN. RLOAD(ET—L Q) =Vgp /
lLoaD

2TV TI O HBEICEEY 2REITIE. UMTORT Y ThH

5ETY,

1) Rioap CoutDR—IL&EF+ I T DL DICFHER
RCOEORZRELE I,

2) W—TOORF—=IN\DRAYFUITAKEDI/10
MUFICHEDELDICRELE T,

VlN = 3.5V, VOUT = 1.5V, IOUT = 250mA&RE

$3E. R = BQEBYET,

fosc = 500kHz, L = 22uH& LT

BU. CozstEL & T,

fo = 24kHz%

MAXIN

Cc = (VFB/ VouT)(RLOAD / Rcs)(gm / 2 x fc)
=(1.25/1.5)(6/0.6) x (135us / (6.28 x 40kHz))
=4.5nF

£DT. 4.7nFELFET,

RIS, FTEDEEETHMEELDLDICRCEEV T,
BELT. A%DBEETENHFBEINDET NS,
IS5—7>AA1E0.04 x 1.25V. DFJ50mVEIL
CEICRYET, BETAVEHRIKBTDEHICIE.
IS—72THANSE0mV x 135ps. HDLIIRcIS
6.75UA73 /}u.hé tL;&‘Ji@“o %/}IbTﬁHﬂ@L/rUDR
7'0.6V/IATH2DT. BEBRERRATY TRA 0 T%
B I DRODEITRHTERENE T,

Rc = 0.6 x lIND(PK) / 6.75pA

27w 755> DC-DCAV/N—=F TLppa &2 ER TS
ECHABREA VI VIDBRISRATRENE T,
[IND(PK) = 1.25 X louT
DFEY. Vpy = 3.5V, Vour = 1.5VT250mADES
BEXTY NIUTDOEIICKIFT,
Rc =(1.25x 0.6 x 0.25) / 6.75uA = 27.8kQ
£D7T. 27kQEL T,

ZDBE. (Vin - Vour) / 22uH. D&YW, (3.5 -
1.5) / 22uH = 90MA/UsT LRI DIcdd. 1 505
ICKURENEFHRENDZEICBYE T,

Cout RLoapR—IVICKDTRe CocDEOR%E
HATAIIVE

IRIC
FroRILTDIENTEDLDIC
AT DOEEEDHETT,

Cout x RLoAaD = Rc x Cc
SEOHITIE. UTOELEDICKYET,

Cout = 27kQ x 4.7nF / 6Q = 21uF
D&, 22uF&CourE LTERALE T,
HAOT74IWy AT UHDOESRAKXREIEE.
FOsArBENET,
ZEsR = 1/(2n x CouT x RESR)

ZgsRp > fct%hti(t%i VORAATIUHIT. BE
ZDEDICHEYFY), COCORITERTIDZEN
TEET, ZesphfcATDIHEEIE. CCSDEGND %A
DESAVT U CpllKBDR—ILTHF v EILLET,

Cp = Cout xResr/Rc
BHEINZCpM1OpFUTDBEEIZ. BETDZEN
TEZFY,

R D

AUX3 Y bO—SHERDER
5 {1FMOSFET

MAX1584/MAX1585MAUXT(Z7 v 77w )d> K
A—23. AT DFHEL NIUNF + =2)VMOSFETZ
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BELEd. AUXB(XRTv 7o) arbhO—>1d
PF+ #)JVUMOSFETZEREN L &9, AUX2IE. MAX1584
D27y TT7YTTENF ¥ XIUMOSFET %,
MAX1585MD 45 ClEPF+ #)UMOSFETZEREN L &9

MOSFETZE/SBEDRA > MI. UTFDESYTY,
o FUHEMRpson))
o RLA-Y—2BWEVpsuax)
o F—HILDT—rF¥—2(Qg)
o dﬁégﬁ(CRss)
DL1&EDL3DR A »JM&ldE. PVSUA'SBGNDE TTY,
DL2ZDOXZ A > Jt&ld. INDL2HhSGNDETTY, 7
IIA'DL_ERBEELAT EE D> TNVAMOSFETAE>T
LIS T—=bFr—2(QelE. T— bDF v —2IC
BEITDIINCOHRETELZSLEHDOT,. MOSFET®D
FoATERRKEZRITOIRICEZEL/NOA—F
T9d, MOSFETICHITDBHEENIL. A VBMICED
EOEBERKICEDEDHHIFE T, FUIEMICED
BkI3. AR TRENZE T,

PRDSON = D x 1.2 x RDS(ON)
fefell DIZT2a—7 4914 OITIUSFEHA T 05
B Rpson)lEMOSFETD A ETY, 1@IEEKIE
MR TEMTEET,
(Vout x IL x fosc x t1) /3
ST A 505 ER.
trlIEBIFBTY, Qg%

PTRANS =

TCTC L/\ VOUTL;HjijEH_:\
foscti]’r‘yg‘\/ﬁ}%ﬁﬁ%&\
h=Z LD — hF =,
typ) &L EBFBIZQs / IcRELLUE T,
KDT. MOSFETICHITDHEEENIIUTDL DI
BIE9,

PMOSFET = PRDSON + PTRANS

FA4A—K
AUXT7 TV =23 2DIFEAET, HABEDERIC
YAy hFIASTF—RAMEDNE T, 3V bFSFA
ZF— RISIEBENEL . BERBAREL V. FEAED
7TV r—23 > TRLVEEE "Ebi’té\t?o FA7H—RD
JIIHEEJ_LJT LTHAMBENE<LED. BER(10mMA
J,,{—F) BE(OVE)DHAERETIE. ESHD
) :/947r F(INA148E)VNEZDIBE
HFEI,

AUX#E

AUXO> hO—ZI3BEEE— RFICEK > THNEE%E
ZEMLET, ZNUITTL. EQOXDLBHBEREZERN
NEWE, A1 VIV FICBRVEFENICANDERETE
BOTWBDDARERICEANDERETELDTLDNIC
KDODTCERWUET,

22

I — MERENEER(0.5A.

AUXZTY TPy T—FEBRA TV TER

AT OIERNAERCHDET. BRAVF D
JAOINTA I OIEBRDEOICKDERNHDZ &
HEEERLTCWET, 1 I IMRITERMERIIC
AN31BEFIEELHYITEAN. BEFGOT7 T
T—23a2TlE. AMIVBEALEL EtMDEBEREIU L
NE e, RELGBBBICESKEN EDBINDTY,
AVFOIBREREHETDZEICIIFREHY
F9, IL—THEODZHMEINEEDEEHIC. T K
IC I 2BAT1—T A A ZILDFIRIE L7
T,

RBHRENMEE T DD, EH AU TEEHED
TEBIEFENSBA VIOV IATHDRELHY
F9, DFWJ. RKAIILAEITNIEZEY FE A,

L < [VIN2 (VouT - VIN) / VouT3] [RLoaD / (2fosc)]
REREEICKDEAR T —ABMTIE. UTFTDOLSIC
UONWIR=ILERYUET,

Fp = (2VouT - VIN) / (2r x RLoAD x CouT x YouT)
AZT7474 200 F—=/\({c)hosc / 1O T EBD
IO, BaEDF vy TERDE T, E—F—P
LEDEE. BERRENRNVDEDHEWBHDODERE
LTAUXEIBEESI8E. 2<DBAE. fe&fosc /20
UTrELTBBEICLTERLEXTT,
RADESIZCERDET
Cc =[2VouT x VIN/ ((2VouT - VIN) x VRamP)] [VouT /

(K(Vout - VINNI2 [(VFB / VouT)(gMm / (21 x fC))]
1=71=L.

NN

K= 2L xfosc / RLoOAD
Th'. Fl. VravplHEBEZ > T T1.25VTT,
Cc ReBOBICE S ThR—ILEF+ o)L T BI85
RXDEDIZIEIFT,
Rc = RLoAD x Cout x VouT / [(2VouT - VIN) x Cc]

AUXRFTY TPy T—EiRA VTV ER

AV OFICBRNANGETDELSICTDE, E—2
A VI OTBREBHDERDLEAELS Y, T—X b
MENSLLBDEENHIET, Z20OrbU. 41205
VI AEERELTDIRELNHY ., EREHELED
A IWKRELBOD>TLEFNWET, BEfA 505
BRICEDT—Z NEMETIE. BIRBUCEDAFEIC.
REXDELSBEOR. ZRth“fEhiﬁho

ZRHP = (1- D)2 RLoAD / (2m x L)

7=7=L. (1 - D) = VN / VOUT(7—7\ YA CE
HTD)TT,

Ffe. RATRESNDERR-IRTHHUET,

MAXI N
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fo = Vout / [2r x VIN (L x CouT) /2]
HAOVF U OBRESESESRICKURET SO
A, AEXEICRNDEOED1/10UTTHNIE.
DFY . RRKHHILTDHEDS

Zcout = 1/(2r x CouT x RESR) < ZRHP / 10
HARA—INBRE ()P ZcourE D& SICCEED
9, ESREORICEY . 7O0RF—=NIHITBD T —X
T—ZMIRATEREINE T,

Cc = (VIN/ VRAMP)(VFB / VouT)(gMm / (21 x ZCcouT))
1/ (@r x Rc x Cc)ﬁifotf&jtéi
R=IRTO—F&EF v oI TDIENTEDLDIS
RC&E‘E@&?O

Rc = VIN (L x CouT)"2/ (VouT x Cc)
Zeouth'Zrup/ 10 ETH Y (EZ Iy oHAOY
FUHIE BE. SOEDICEYIFT). ERERIMEN
BETHNE. L—THZrupElok URIICIOZ TS
£oICLFT,

fc < fosc/ 10. K Ufc < ZrHp / 10
ZDIHE. RRDEDITKEY)

Cc = (VIN/ VRamP)(VFB / VouT)(gMm / (21 x fC))
REDRILTDELDICTDDTHDHD

1/(2rxRcxCc)=1/(2rn x RLoaD x CouT)
HE. Rc = RLoaD x CouT/ Cc

ERIFE T, HDWNI AT I TN LT REf
BFICERETEBLE Y,

AUX3ZTFTv 75D #E
AUXBRT v TEIO 7T ) r—23>Tld. A V50%
DY A ZXEMRD/NT VAN D, BERNISERA VY
VIBRERATODEDEEZONT T, ZDIFAE.
BEZRESEDRLD. A VFUIRRBIVUE
F2DIE VBRI (o) THEIL— T4 1 VAo 02
F=INFTD(TAVHIUTICED)RELNH ) E T,
BEE—RATVTIIVHEICBHROHDHHELE
LT, UMTFOEENZEITONET,
o HEIVY 5 Z(FB3NSCC3). gyeall35ps)
b4 7_":/[/_95\/70%&\ VRAMP(1-25V)
o Jq4—RKNvOLFa1L -3 EBRE. VFB“ .25V)
o HAHEE. Vouts (B - V)
+ HPREOBMEA. Riow (il Q) = Vours/
LOAD
o WALCTAILTDFMAVE—F R,
Ro = (L/ )12
AUX3R 7Ty TH I U HEBICET D& TIE. UMTO
259 THEETT,

MAXIN

1) fe&EZA Y FUIBEEEY H+DITEL (fosc /
10)BELET

2) CouraEHLET.

3) HALCT A LFICEBERA—IARTEEHLET,

4) COEFZR—INRTEFVEILTHDEORE2D
ERR L £,
5) SRR AR—ILZ2DEML, T4 2ETIT—ZD
V=T EREELET,
VIN = 5\/\ VOUT = 33\/\ lOUT = 3OOmAc‘:ﬂ§fETZD
& RLOAD = 110&7%0 353_0 fOSC = B00kHz.
L = 10pHE LT, 27O F—/NEREHOSCRREID
17101282 E£ DD E,
fc =fosc /10 = 50kHz

3.3VHATIE. R14 = 30.1kQ. R15 = 18.2kQ &
BEd, THHBEDHREIDEZZRLTILES Y,
Ef1 2 E—Y 2R RegZzstBLE T,

REQ = RSOURCE + RL + ESR + RDS(ON)
ezl RSOURCELJ\/—X@Hjjj’r YE—F2R
(AUXB3RT YT IO VRIBDANERTY T 7Y T
S LTNDIES. JNERT YT 7y TAVN=5D
BHAVE—FVRIZHBIVET). RUEAFI5D
DCHE#. ESREITV4ILF AT DSFMER.
Rpson) 35 LFMOSFETD A AR T,
RFYVITTYTAVN=IDHENAVE—-F V2
(RSOURCE)L;‘ fO—C%"J1 Q&ERVFEY, R|_ + ESR +
RDs(ON)HﬂQL:;@’DT’J\EY(;W‘_C&)\ Req = 1Q&/RE
L&ET, RIS, Roﬁ{REQ / 2R ERDEDICCoytZ
RELE T,

CouT > L /[(REQ/ 2)2] = 10uH / 0.25 = 40uF
KDT. COUT = 47|JF(‘:_ L&Ed,

C4 = (VIN/VRamP)(1 / [2r x R14 x fC])
= (5/1.25)(1/ [2r x 30.1k x 50kHz) = 423pF

&£DT. C4 = 470pF& LT,

R4 CAEOR%EOD.75 fpllBE. BRAR—INRTD—K%
FroeILET, ERR—IRTIIRATEREIND
fglch) X9,
fo =1/ [2r(L x CouT)?]
=1/[2r(10uH x 47uF)1/2] = 7.345kHz
DFV. R4=1/(2rnxC4x0.75 x fo)

=1/(2rn x 470pF x 0.75 x 7.345kHz)
z

£DT. R4 = 61.9kQ(RET%)ELET, ZI T,
R4 > 2/ guyea = 14.8kKQEL DTS =R
LEd. COEDBBRICASHENDIIBEIF. DT
R14ER15ZBEIEL &,
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R14 C20EO/R%1.25 x fplCBE. EFRR—ILRTFD
EO2—HZEFvEILLET,

C20 =1/ (2rn x R14 x 1.25 x fo)
=1/(2n x 30.1k x 1.25 x 7.345kHz) =

£D7T. C20 = 560pF&EL &9,
R—=IWZfosc / 2ICBE. T4 0 &RA YF U IRIEE
MFRICO=ILA7L&E T,

R22 =1/ (2rn x C20 [fosc / 2])
= 1/ (2n x 560pF x 250kHz) = 1.137kQ

£DT. R22 = 1.2kQ&ELET,
HAT A AVTUHDESRAKRE NMES.
CTORMBRNE T,

ZESR = 1/(2n x CouT X RESR)
ESRICELDZDEO&IE. R4 C22/R—ILTHF v I
L&E9d,

576pF

R D

C22 = CouTt x RESr / R4

BHEN/C22h1OpFLATDIBEIS. EET DI LN
TEE9,

MAX1585MAUX2A IN—Z B —
REHA IO IER
=FER=Sh AN 3|5.%L;/J\é’L\(4OmALX—F)U)iﬁALI RiEHT
EREMEN T ENE T, BRIE. L—TREN TV
ChEdZEE. A VN=DAEALLICT T BT 1—
TATAOIVDFBRIELBDINSTY, MEREMES
ITHEHICIE. ESHATITREEMENTEDIFTE
INEBA VIOV ATHDRELNH)ET, DF .
RO BILLEITNISE Y A

L < [VIN/ (IVouT! + VIN)12 RLOAD / (2f0sC)

REHZEIAEICKLDERT—AMTIE. MFTDOLDIC
DUOWR=ILERYFET,
fp=2/(2rn x RLoaD x CouT)
AZF 45400 F—/N(fc)hgsc / 1TOAT &
BEEDII. BRBRDF VY TERDET, E—HF—P
LEDA L. WERENRINVVEDHK WAFDOERE LT
AUXEIEZFESBE. 2DIBA. fc&fosc /20T
ELTBHEICLTEALXTT,

//\ —- //\_t@J:j‘lt-Ccé-Jz&)gig_o

Cc = [VIN/ (K2 x VRAMPI[VREF / (VOUT + VREF)] [gMm /
(2n x fc)]

fzfreL. K=2L x fosc / RLOAD?%U\ YN
lENBEES T T1.25VTT,
Cc RCEORICK D TIpR—ILZEF+ LT DDT.
RADELDITHEY) FT,

Rc = (RLoaD x CouT) / (2 Cc)

VRraMP

24

MAX1585MAUX2 A > /N—% {#fE —
BiRA I OIER
BEERNAEL 7&5(5(50mAL/U:) A T IE
ERELEEFSHINWTLED, E=0A 20505
BAEENEROLEAELS BY ., T—Z MHIEHFL
HBWET, ZFObW, A1 V505 AELEARELTD
MEBEHAHY ., EREREHMNBLESHAINAKEL
HOTCLFWFET, B VI IIBRICELDT—I b
EM’E’CLI BREISEDA+XEIC. RADOLDEEO
=L Zppph'BRNE 9,

ZRHP = [(1- D)2/ D] x RLoaD / (2 x L)
ez D = Woutl /7 IVoutl + VIN) (F 2/3—=% 12
HlFB)TY,

Fre. AR TRINDEZR-IRTHHUZET,
fo=(1-D)/(2rn(L x C)1/2)
HAIVFUHOBEBRBEEESRICEWURET D EO
s, BXEICBEBNWS2EO85D1/10 T ThniL.

DFY. RRIHILTDES
ZcouT = 1/ (2nx Cout x RESR) < ZRHP/ 10
o0 Zj—_/tﬁf}ﬁiy(fc)ﬁi‘ZCOUTt BdED L:Ccéfﬁ&)
F9, ESREORICEY ., 2O0XF—NIHIFHT1—X
T—ZMIRKXTREINZET,
Cc = (VIN/ VRAMP)[VREF / (VREF + IVouTl)][gMm / (21 X
ZcouT)]
Boasntds. 1/ (2n x Re xCo)hfgL B> THER
FR=IARTD—H%F 7o) TEDELDICREEDET,
Rc = (Lx Cout)'2/[(1-D) x Cc]
ZcouthZgup / 10BMETH Y (EZ I voEAHOY
FUHIE. BEZOISICKEY FT). ERERMEN
WETHNIE. IL—ThZgpp&foL WEIICZART D
IHICLET,
fc < fo/ 10, and fc < ZRHpP / 10
ZDBE. RADEDITRKY
Cc = (VIN/ VRaMP)[VREF / (VREF + IVouTh)][gm / (2r x fC)]
REHDRILTDEDICTDDTHDHD
1/(2rxRcxCc)=1/(2rnxRLoab x CouT)
B Rc = RLoap x Cout/ Cc

ERIET, HDWE A5 05 %NS < LTRER
E}JT/FLCEQD-I-X%L/ig_O

PTVr—>a 1ERH
LED¥®LCDHEEMIFDT—R P TUHr—a>

AUXF v 2ILIE, SZSFHRTYTT7Y TP T
g—aAvVICERTBRIENTEEXT, FERID.

MAXI N




S5F+ AN YYALDSCEH

PVSU

ﬁ// PWM
>,
» FB_
MAXI
6202 MAX1585
(FOR 20mA) (PARTIAL)

= NOTE: THIS CIRCUIT CAN
OPERATE WITH AUX1 OR
AUX2 ON THE MAX1584, AND WITH
AUX1 ON THE MAX1585.

T0
Veart

MAXIM
MAX1584
MAX1585
(PARTIAL)

AUX
PWM

-7.5V
—30mA
CCD-

FB_

NOTE: THIS CIRCUIT CAN OPERATE WITH AUX1
OR AUX2 ON THE MAX1584, AND WITH AUX1 ON THE MAX1585.

6. AUX_Fv IV SRBLEDZ T 77 TER
YV —RIBH MG

TV IOF 1T -5 ZREITIOVENDTcEBEE
FEESEZWU LCONAM 7 XHADISVEEDEXEE
RESELU. NV ISA NHEBBLEDIZSMET
BETORTVITTYTERV—RETDIENER
BNET, EDLOBT TV Tr—230Df%E, B5E
HOICRLE T,

VIVFEATSA4/Ny JEER

FI)T—=23l&oTE 120 N—=FF v 1)l
o BHDEBEEEZBRINISKBSKENEELRHYET,
ZDOEOHZ EF. CCDINA TP RLCDDOER % #15
FTDETICKSEELETT ., R7TDRIL. AUX_ZEEDT
2D TZA/INY UK TT, O MO—FTHMILT
MOSFETZEREIL. NS XD—RBAIDRA Vv F 2 T%
TNET, CORBR. 2RAIEBBEND2DDHABEN
Bonfd, 74— KNV ITEDDIIEEE1DEITT
HDDT. EO —FHDEEIZ. NS ZAOTRAIBIRIC
EDOTREEINE T, Ta4— KNy IINTWHEW
FO5DTREBEREDEFEEEIF. hZAD )D&
L¥al—23ary, BHEENICEODTERUYFT,
TA4—RNNYIEINTIVENIDDTIRBEIC DRI N
BEN. T4—RNYIEINTNS2IEZSICDEANT
WBDBEFELEBRLTNHhEWNIOA, EERLEELF21
L—23unRBEINET, BFERL OHFHIR
INTWBIBEL. LFal—arvhmELEFzd,
EROT7 TSI —23TlE. NSO A—H—IC
TR TEE 0N,

MAXIN

7. bZ2AHABICKICCD/NA 77 AA+15VE
-7.5VZ&ER

FSVZALZRAL 2 N—=5IC&SCCDAYA TR
N 7 Z(MAX1585MAUX2% fEF)

MAX1585Tld. AUX2H* A FIFPF+ 1+ )LMOSFET%
RESEBR CEINIT DI ENTEZT, DL2Z2O—(C
IBDEMOSFETH A NIHEBDEDICLET, F/-. FB2IE
mEARE L THY . XLy a)l RAOVELDT
WEd, 2hid. CCOETOEBRNKREL LS 5H
EZHHATEE, CCOEDVAFTRINAT A& NS R
LATERLENWBEICENTT, M1EK8IZ.
MAX1585%&@FE D= ZF DL D EEIROAFITY,

Fr—IRITRET-ZAMCEDIERER

S XL ATNAR—SHNBREZEEDHENED1D
HFET, HODLDIC, AUXO bO—Z&EFvr—2
R TEEICESDHETT. MOSFETDQ1A A TS
RBE. kLA VEENour. o LR UBRERELET
BIICD BB TCl A BEV oy, £ CRESNET .
ZDBMOSFETAH IZHEDE. C1IED3ERBLT
MEL. C3ZVoyr. "oD3DBER TR ZZELSILVE
BEFZTREL. VourlcVour, £IEIRBILEE. 72720,
EBMEICBEOIcBEZER LT T,
FEBTRESBENDERIBFEIT. EBEEON—HD
HHze ) —7LF1L—-—5THREL. RELEXEZ
BNIENNDTT, ZOLOBERBROHANRIOTT,
ZOEKI, EBEZHANTD )7L F1L—5T
BERZERENLIDENDEL DBAICEDTNE T,
HHZBEEWHBLENT, 7524042720 FTUHI(C
MANDFEERZFIEL TNDEHTY,
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MAXIMN
MAX1585
(PARTIAL)

INDL2

T0 Vparr

DL2

AUX2
INVERTING
PWM FB2

§RREF
REF

.
L

X8. kB A N—=5ICLD-7.5V. CCDREZE
N AFZINA T Z(MAX1585MDH)

L1

10uH D2 Vouts
TO VBatT wa‘f\_‘ = 585&
m.
= W 2y
— = MQ
AUX_ FB_
PVSU 0—01_|_ 0%k
a 1uF 03 Vour-
DL _i . 45V
G3  1omA
s D1 T 1uF
MAXIMN = =
MAX1584
MAX1585
(PARTIAL)

NOTE: THIS CIRCUIT CAN OPERATE WITH AUX1
OR AUX2 ON THE MAX1584, AND WITH AUX1 ON THE MAX1585.

9. +15VEHNT DAUXBERENICLDF v — IR T
RERT — 2 S EIES

SEPICT—Z kN &

MAX1584/MAX1585T 3. RNER AV FICEDRAT YT
TYTERTYTID B AHHE. SNREERE
OVN—=5ETBDZENTRETTH. EREDI/N—5%
H£51DAUX OV MO—SZFOTHEELIENZ EH
HDTL LD,

FDEOBRTY TPV TIZRT Y TIOAVIN=5D
12h B11IZ;RISEPICTY, L1&L2IE. 2DD
AVEFOITE—DOATICE NSV IDEDK
AVFOITEBNEEA, BEIZ. 1 T 05ERES
LTEHD—EHHBEICBEITEDLDICLIEIEDAN
Hhy TV F oY (C2)EBBYT BN EL

26

+15V
TOVgary — Y Y Y 4 20mA
=
Ao M

PWNI
PUSU ¢
DL -7.5V
— —‘ 20mA
L

MAXIM
MAX1584/MAX 1585 T
(PARTIAL) =

ouT

L]

+1.25V

MNAXI
MAX1616

NOTE: THIS CIRCUIT CAN OPERATE WITH AUX1
OR AUX2 ON THE MAX1584, AND WITH AUX1 ON THE MAX1585.

B10. +15V&E-7.5VDCCDA/NA 77 2. AUXBREID
T—2AMEF v —URTHENNS VLR
ELTWhWEd, EBER 7L Fa1L—%
(I\/IA)T<1616)LCA:U\ Fr—IRTOEENE
ZEt,

INPUT +
1-CELL

Li+_;|_ ;

sy

‘
PV PVSU

DL_
PART OF
MAX1584
MAX1585
(PARTIAL) -

OUTPUT
3.3V

%RZ
NOTE: THIS CIRCUIT CAN OPERATE WITH AUX1 =

OR AUX2 ON THE MAX1584, AND WITH AUX1 ON THE MAX1585.

K11, SEPICIYN=ZIZ& B LIsEmFREEF 1)L

BofRH. MEASLBUET, BHEOEHT. C20
ESROIVMELWESHELN S BY &Y, EE Y TIL
BAE. AMDBRORENISIWUEREL BTN
B EEA. MOSFET (QD KLA -V —XE&BEL
BERHDODOEBEIL. AHABEDEESLWUEREL

MAXI N
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TO BATT

Vour *® PVSU
MAXIMN
|_ “mmam [ W15t
= MAX1585
— MAX1801 OSC &4 05C papmiay)
FB -
COMP -
REF o L REF
% e oeon | -
L = L

M12. MAX1801ZL—7 Y hO—=ZZ4MFT L.
PWMF+ )L 7Z &N

MAXI
MAX1584/MAX 1585
(PARTIAL)

AUX3 V-MODE
STEP-DOWN
PWM

3.3V
LOGIC

ON3| o /\/\/\/_TO VBATT
SDOK _‘|’ OR PVSU

- PVSD TO VpatT
- ® oRPVSU
CURRENT- _i ;
MODE LXSD
STEP-DOWN +1.5Y
PWM _i

SDOKZfED T, I7EBENREMLLIEIC
CPUNDI.IVERZA /ICLE T

X13.

BIThiZBYEEA. ATV T YT/ ZFTVTII
EIRRICIE. CDMIC. 754/ Ny oAVN=02FT v S
FYTAVN—=ZIC) 7L F1L—5EEMTDED
nEZSGNFT,

MAX1801ZL— 7 Mi&hl

MAX1801136E>SOT/Sw o —2 MR L—7DC-DC
O bhO—>7T. MAX1801ZEMY 2EHNEEZE

MAXIN

T0
VBTt

MAXIMN
MAX1584
MAX1585
(PARTIAL)

PVSU 15V

AUX1 100mA

PWM

FB1

S8S IXVIN/P8S EXVIN

AUXT0K -
LW»—»E L
GATED 45V
PV T0CCD
PUSU .I I S
R

. 10
—I VpatT

CURRENT-
MODE
STEP-UP
PWM

L2
LXSU JY“Y‘Y‘\J

PGSU

FBSU -

B14. AUXIOKIZ K WAMHIFPFETZBEEN L. +15V(DCCD
NA T 2BRNRENLLI-ZICCCDICOVEHIGL E T

YT IENTEZT, MAXTIBOTICIIEEEE®
A L—IhHYFEA, MAX1584/MAX1585M
BEBEPA UL —FZRALIT(K12),
MAX18013>bO—-SDEIEERETH A,
MAX1584/MAX15850MAUXOY hO—ZEBEEFTY,
[AUXO Y bO—ZHE@DERIDIAEICENNTIND
Z&F. IANT MAX1801ZL—T7ar hO—ZI2%
BEREINEXT, FMHIIMAX1801T7—5>—hETE
<rEEh,

SDOKICAUXTOKICKBND——4 220

SDOK I, TV TF TN ZEATDEO—-ICKUET,
REEI72FOVAoO00> bO—ZOFICIE. T7I
B AEERNMIMEE S N/-RICSEEE.3Y) I/OL—ILD
BEREBRALLBITNIIESEONEDHHY) 9, K13D
B TIE. 3.3VHEAE Ot vHDI/OERORBIZIEA
L7=PFETDY — h2EREN T D EICK DT, TNAEEIR
LE9,

M14tBLESB 7T r—3 20T, AUXTOK%E
fEl\. +1BVDCCD/NA P RERIVEZELINI=EIC
CCDICBVA#IETDEDTYT, ZDOMIZ/XT—2—
T vIERRTDAEELT. RCEKICK>TOY
IN—=FDON_ANEEHES D HENEZONTT,
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MAXI
MAX1564
MAX1585 PV
(PARTIAL) PVSU

_I
_I

CURRENT-MODE
STEP-UP
PWM

LXSU

PGSU

FBSD

SCF
0K
PWR-ON J_"
ORFAULT

X15. SCFICLDTPFETERR A Y FEHIHL. FE
BFCOVERZYUERL £ 9, COEEICE DT,
TINBERAY— N7 Y TERBEICHEYET,

SCF&ED=T7IVARRIY— 7Y

SCFEAIE. TV T 7y ThLFal— 3 dREEIC
AsEhveO—Ilch)Fth. ZDH. SCFHEAIC
K DTCPF P RILMOSFETZ 1y FZEREF I NI, BET
BFICHEDEREAJICTDIENARETT, T3
BENLZENTDET. BEZIUBIDICEFEALT,
2TV TTYTEAICTHLTZEDLOBLEETD
EIERAZR15ICRLET,

SDOUT#%#1.25VIATOEREICERTE

2TV TII T4 —R/INYTEEIF.25VTT, &
AR K DIZHEMIE T« — R/NY JEIRTIE. HAOBEE%E
1.25VEANEEDBICUNEETCEEF A ATV
SO UHABEE.2BVIUTFICT I Z0EEIE. K161
TIEDIC. 1.25VEWEFWEERTY TPV
HAO%EES EEFTT)EFBSDOBICIEABD T 4 — K
INYIOIEMZEBIMNT S EICEDT. 2NEFIRLE T,

M16ICRIEETIE. UMTFTOXTHABEARES N
£9,

0 =[(VsD - VFrBsD) / R1] + [(O - VFBSD) / R2] + [(Vsu -
VFBSD) / R3]
fe12 U, VopldHHDBE. Vepgpld1.25V. Vgyld 27w 7
7Y THABETT, H16MR3IEZDHELLKIT. EED
1.25V&UsBslTndECTENFTIVEEA, R1. R2,
RIDEICEDTEIZ(LT D=0, HDEHRICDINT
EREBLCIEIITEZ A, BREERDDEDEL
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Vsy sy MAXIM
33V
MAX184 oo
| PV MAX1585
(PARTIAL) T 10uF
1
4.7uH
CURRENT-MODE LXSD ) VD
STEP-DOWN . I *oav
u " T
PGSD -
FBSD 1
R3 VrBsD R =
100k | 12V sk
W\,

AN~
R2
100kQ

M16. PVSDHANZT.25VUFICRELET

FWHEEEF. EREZRTLY Ro—MCAAL. &
SRIEEHREICDONTEHELTHDIETY, R2ER3%Z
100kQ&ELTRY—=FT2DHNNTLED,

7YY FBROBE
MAX1584/MAX1585M4eEZ + D ICHEBS B D/
IZE. TV REROLAT7D MEETY, TV b
BROBEHBE. OEVMEES 1 LB/ A X
s LET,
REHBRAIRNDBUEPKER/ (XL, TRC,
THARUE LET, BEISUREERISY K%
BRI UTAE /A XI5 KT L~V EBRIS YK
TL—YE—mEHE L, BRI FBROEEE
MzEd. FEAEDBE. VS5V RTL—2FIC
HATHBT BON—ETT,

BE T 1 — /%y 2EBIE, ICOTEBREIHE ICHE
LET. FEETHL. FBIHFHS0.24 > F(5mm)
BIPIE LT B, dV/dhAS S/ — KRS v F 2
J—RIETEDRITNELLTDEELIC, FBLBRED
BAUE—IUR/— KPS TEBRITHLET,
MAX1584/MAX15855Hfi+ Y DT —5 2 — bICId.
2537 NEROREAEBELTLET,

Fv 715
TRANSISTOR COUNT: 8234
PROCESS: BiCMOS
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\wr—o
(COTF—=F— NIBEHINTND/ Ny Tr—IHERIE. BIRAIRMENTNDEIIRY FHA. BHD/ NI — 18RI,
http://japan.maxim-ic.com/packages= ST =0\, )

% ] [$]0-:C
—| 22 |-F

QFN THIN.EPS

- N
MO T OTOOO b o
== o 1
=) =3
- | s E2/2
(wE-1) Ge/ g E G B2
Ve =N [=
= 5|
\‘ X
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16, 20, 28, 32, 40L, THIN QFN, 5x5x0.8mm
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COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG. 16L_ 5x5 20L_ 5x5 28L_ 5x5 2L 5x5 40L_ 5x5 PKG. D2 E2 pow
[SYMBOL_[MIn. [NoM. [ax. | MIN. [NoM. [MAX. |MIN. [NOM. [MAX. |HIN. [NOM. [uAX. [HIN. [NoN. Juax- CODES [z, [wom. [max. | wan. [wom. [1Ax. | serouso
A 0.70[0.75/0.80{0.70]0.750.8¢0.7d0.75{0.800.70[0.75(0.80]0.70[0.750.8; T1655-1)3.00)3.1013.20{3.00/3.10}3.20] NO
Al 0 Jo.0z0.0 0 Jo.090.09 o Jo.070.09 o Jo.0q0.05] o | - Jo.od [£1655-2]3.00J3.10/3.2013.00J3.10J3.20] YES
a3 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. 12055-2]3.00/3.10]3.20]3.00/3.10]3.20] NO
T2055-3 | 3.00] 3.10[3.20]3.00]3.10[3.20] vES
b 0250 30] 0. 390. 250 30[0. 390.2d 0. 2 0. 3d0. 2] 0. 25[0. 300 150 2d[ 0. 24
D 4.90]5.00[5.14.90[5.00[5.1¢4.90[5.00]5.104.90]5.00[5.10]4.90]5.00]5.1 T2055-413.0013.10]3.20]3.00/ 3. 10]3.20] YO
E 4.95"5.00 5.1q4.90[5.005.1d4.905.005.104.905.00/5. 10[¢.90| 5.00 5.1 [£2855-113.1503.253.35/3.15/3.2513.35 NO
e 0.80 BSC. 0.65 BSC. 0.50 BSC. 0.50 BSC. 0.40 BSC. 12855-212.6012.7012.5012:6012.7012. 80 XO
72855-3[3.15| 3.25[3.35|3.15|3.25|3.35] vES
x 0-251 - - 10.25 - — ozi - {0-2% - — 0.2_5|0.350.45 T2855-42.60|2.70/2.80[2.60|2.70|2.80| YES
L 0.30]0. 40[0.5q0.45]0.55]0.6q0.450.590.650.30[0.40[0.5q0.40[0.50]0.6 285552 g0l 27012 80 2 ol 2 70l 2 80| o
Lt o I N - -1 -1 - Jo-3qo.sdo.5 T2855-6 | 3.15| 3.25|3.35| 3.15|3.25/3.35_No
N 16 20 32 40 12855-72.60] 2.70[2.80[2.60[2.70[2.80] vES
ND 4 5 7 8 10 T3255-23.00] 3.10]3-20]3.00] 3.10]3.20] NO
NE 4 5 7 8 10 T3255-3]3.00]|3.10[3.20[3.00[3.10[3.20] YES
JEDEC WHHB WHHC WHHD-1 WHHD-2 - T3255-4]3.00] 3.10[3.20[3.00[3.10[3.20] o
T4055-1]3.20[ 3.30[3.40[ 3.20] 3.30[3.40] vES

NOTES:

DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.

ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.

N IS THE TOTAL NUMBER OF TERMINALS.

THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 95-1
SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN THE
ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.

DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
FROM TERMINAL TIP.

ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.

DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION

. y
COPLANARITY ASPLIES 0 THE EXPOSED WEAD SINK. SLUC AS WELL AS 7B TERKINALS. DDALLAS SV /K] /
oy

D> P Perr

DRAWING CONFORMS TO JEDEC 40220, EXCEPT EXPOSED PAD DIMENSION FOR 12855-1,
T2855-3 AND T2855-6. WNB 5ACKAGE OUTLINE
10. WARPAGE SHALL NOT EXCEED 0.10 mm. 16, 20, 28, 32, 40L, THIN QFN, 5x5x0.8mm
T T,
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