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MAX1909/MAX8725

BES R TALIND—ECLIITE

S/ T IUHEF =21

ABSOLUTE MAXIMUM RATINGS

DCIN, CSSP, CSSN, SRC, ACOK to GND.............. -0.3V to +30V DLOV IO LDO .. oo -0.3V to +0.3V
DHIV e SRC + 0.3, SRC -6V DLOto PGND.......c..ccovien. ...-0.3V to (DLOV + 0.3V)
DHI, PDL, PDSto GND ................... ....-0.3V to (Vsrc + 0.3) LDO Short-Circuit Current............cooooieeieiieee 50mA

BATT, CSIP, CSINto GND .......cocooiiiiiiiii, -0.3V to +20V
CSIP to CSIN or CSSP to CSSN or PGND to GND ...-0.3V to +0.3V

Continuous Power Dissipation (Ta = +70°C)
28-Pin TQFN (derate 20.8mW/°C above +70°C) ....... 1666MmW

CClI, CCS, CCV, DLO, IINP, REF, Operating Temperature Range ..............cccccooe.e -40°C to +85°C
ACINtOGND .....oooiii -0.3Vto (VLpo + 0.3V) Junction Temperature

DLOV, VCTL, ICTL, MODE, CLS, LDO, Storage Temperature Range ............ccccooeveene. -60°C to +150°C
PKPRES t0 GND ..o -0.3V to +6V Lead Temperature (soldering, 10S) ........ccccovviviiiiiiiiiieane. +300°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, VpcIN = Vessp = VessN = 18V, VBaTT = Vesip = VesiN = 12V, VweTL = VicTL = 1.8V, MODE = float, ACIN = 0, CLS =
REF, GND = PGND = 0, PKPRES = GND, LDO = DLOV, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | symeoL | CONDITIONS MIN TYP MAX | UNITS
CHARGE VOLTAGE REGULATION
VCTL Range 0 3.6 V
VveTL = 3.6V (3 or 4 cells); )
not including VCTL resistor tolerances 08 +08
VycTL = 3.6V/20 (3 or 4 cells); not including
! -0.8 +0.8
Battery Regulation Voltage VCTL resistor tolerances o
Accuracy VyeTL = 3.6V (3 or 4 cells); including VCTL
X -1.0 +1.0
resistor tolerances of 1%
VvcTL = VLDO (3 or 4 cells, default i}
threshold of 4.2V/cell) 0.5 05
VVCTL Default Threshold VVCTL rising 4.1 4.3 V
V =3V 0 2.5
VCTL Input Bias Current VETL pA
VDCIN = 0, VWCTL = 5V 0 12
CHARGE-CURRENT REGULATION
MAX1909 0 3.6
ICTL Range \
MAX8725 0 3.2
CSIP-to-CSIN Full-Scale Current- 6937 7500 8063 my
Sense Voltage
l\/IAlX1909: VicTL = 3.6V (not including ICTL 75 +75
resistor tolerances)
MAX8725: VicTL = 3.2V (not including ICTL 5 5
resistor tolerances)
MAX1909: V|cTL = 3.6V x 0.5, MAX8725:
Charge-Current Accuracy VicTL = 3.2V x 0.5 (not including ICTL -5 +5 %
resistor tolerances)
l\/IA'X1909: VicTL = 0.9V (not including ICTL 75 +75
resistor tolerances)
MAX8725: V|cTL = 0.18V (not including }
ICTL resistor tolerances) 30 +30

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, VpcIN = Vessp = VessN = 18V, VBATT = Vesip = VesiN = 12V, VwetL = VieTL = 1.8V, MODE = float, ACIN = 0, CLS =
REF, GND = PGND = 0, PKPRES = GND, LDO = DLOV, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
MAX1909: V|cTL = 3.6V x 0.5, MAX8725:
VicTL = 3.2V x 0.5 (including ICTL resistor -7.0 +7.0 o
Charge-Current Accuracy tolerances of 1%) %
VicTL = VLDO (default threshold of 45mV) -5 +5
VicTL Default Threshold V|CTL rising 4.1 4.2 4.3 V
BATT/CSIP/CSIN Input Voltage 0 19 v
Range
Charging enabled 350 650
CSIP/CSIN Input Current - - PA
Charging disabled; VpciN =0 or VicTL =0 0.1 1
ICTL Power-Down Mode MAX1909 0.75 v
Threshold Voltage MAX8725 0.06
ICTL Power-Up Mode Threshold MAX1909 0.85 v
Voltage MAX8725 0.11
V =3V -1 +1
ICTL Input Bias Current ICTL pA
VpcIN = 0V, VicTL = 5V -1 +1
INPUT CURRENT REGULATION
CSSP-to-CSSN Full-Scale 7075 75.00 77 05 my
Current-Sense Voltage
. VcLs = REF 3 +3
Input Current-Limit VoLs = REF x 0.75 3 .3 %
Accuracy
VcLs = REF x 0.5 -4 +4
CSSP/CSSN Input Voltage Range 8.0 28 Y
V =V =V > 8.0V 450 730
CSSP/CSSN Input Current CSSP = TCSSN = ThCN LA
VpcIN =0 0.1 1
CLS Input Range 1.6 REF \
CLS Input Bias Current VoLs = 2.0V -1 +1 pA
IINP Transconductance Vessp - VessN = 56mV 2.7 3.0 3.3 mA/N
Vessp - VessN = 75mV, terminated with 75 +75
10kQ
IINP Accuracy Vcssp - Vossn = 56mV, terminated with 5 +5 %
10kQ
Vessp - VessN = 20mV, terminated with
10ko 10 +10
[INP Output Current Vessp - VessN = 150mV, Viine = 0V 350 pA
[INP Output Voltage Vessp - VessN = 150mV, Viinp = float 35 V
M AKX/ 3

SCcL8XVIN/606 L XVIN



MAX1909/MAX8725

BES X TAND—ECLIIHE
S/ T IUHEF =21

ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, VpcIN = Vessp = VessN = 18V, VBATT = Vesip = VesiN = 12V, VwetL = VieTL = 1.8V, MODE = float, ACIN = 0, CLS =
REF, GND = PGND = 0, PKPRES = GND, LDO = DLOV, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS

SUPPLY AND LINEAR REGULATOR

DCIN Input Voltage Range VDCIN 8.0 28 vV

DCIN Undervoltage-Lockout Trip DCIN falling 7 7.4 v

Point DCIN rising 7.5 7.85

DCIN Quiescent Current IDCIN 8.0V < VpCIN < 28V 2.7 6 mA
VBATT = 19V, VpcIN = 0V, or ICTL = OV 0.1 1

BATT Input Current IBATT VBATT = 16.8V, VpciNn = 19V, ICTL = OV 0.1 1 bA
VBATT = 2V to 19V, VpcIN > VBATT + 0.3V 200 500

LDO Output Voltage 8.0V < VpcIN < 28V, no load 5.25 5.4 5.55 \Y,

LDO Load Regulation 0 < ILpo < 10mA 80 115 mV

IE)(E))i(r?tUndervoltage-Lookout Trip VDCIN = 8.0V 320 4 515 v

REFERENCE

REF Output Voltage Ref 0 < IREF < 500pA 42023 4.2235 4.2447 \

Eclfiitundervoltage—Lookout Trip REF falling 31 39 v

TRIP POINTS

BATT POWER_FAIL Threshold VDCIN - VBATT, VDCIN falling 50 100 150 mV

EC;;ZZZVER_FA'L Threshold 100 200 300 Y

ACIN Threshold ACIN rising 2.007 2.048 2.089 \

ACIN Threshold Hysteresis 10 20 30 mV

ACIN Input Bias Current VACIN = 2.048V -1 +1 pA

SWITCHING REGULATOR

DHI Off-Time VBATT = 16.0V, VpcIN = 19V, VMODE = 3.6V 360 400 440 ns

DHI Minimum Off-Time VBATT = 16.0V, VpcIN = 17V, VMODE = 3.6V 260 300 350 ns

DLOV Supply Current IDLOV DLO low 5 10 bA

Sense Voltage for Minimum

Discontinuous Mode Ripple 7.5 mV

Current

gé/rflsee t\)/éltcaygoée Current-Limit 97 -y

Sirgjseerv\gﬂgzgée(;ﬁgzagtérgrrent MAX1909 only, BATT = 3.0V per cell 3 45 6 mv
\l\//IE,jA)gQrCi)SE?nznly, MODE = float (3 cell), 918 942

Battery Undervoltage Threshold vV
{\//I:\A)(T1Tglf(i)s9inc;nly, MODE = LDO (4 cell), 12935 12565

DHIV Output Voltage With respect to SRC -4.5 -5.0 -5.5 \

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, VpcIN = Vessp = VessN = 18V, VBATT = Vesip = VesiN = 12V, VyeTL = VieTL = 1.8V, MODE = float, ACIN = 0, CLS =

REF, GND = PGND = 0, PKPRES = GND, LDO = DLOV, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
DHIV Sink Current 10 mA
DHI On-Resistance Low DHI = VpHIv, IDHI = -10mA 2 5 Q
DHI On-Resistance High DHI = Vcssn, IpHl = 10mA 2 4 Q
DLO On-Resistance High VpLov = 4.5V, IDLO = +100mA 3 7 Q
DLO On-Resistance Low VpLov = 4.5V, IDLO = -100mA 1 3 Q
ERROR AMPLIFIERS

VCTL = 3.6, VBATT = 16.8V, MODE = LDO 00625 0.125 0.2500
GMV Loop Transconductance mA/N
VCTL = 3.6, VBATT = 12.6V, MODE = FLOAT 00833 0.167 0.3330

GMI Loop Transconductance gééjggg;;cr\l/‘c;iiv%g/lr?\;<8725: VietL = 0.5 1 2 mA/NV
GMS Loop Transconductance VcLs = 2.048VY, Vessp - Vessn = 75mV 0.5 1 2 mA/N
CCI/CCS/CCV Clamp Voltage 8:;2& : xgg\s’ : ;8& 0.28V.<Veei<20V. | 450 300 600 mv
LOGIC LEVELS
MODE Input Low Voltage 0.8 Y
MODE Input Middle Voltage 1.6 1.8 2.0 \
MODE Input High Voltage 2.8 \
MODE Input Bias Current MODE = 0V or 3.6V -2 +2 pA
ACOK AND PKPRES
ACOK Input Voltage Range 0 28 Y
ACOK Sink Current Vacok = 0.4V, ACIN = 1.5V 1 mA
ACOK Leakage Current Vacok = 28V, ACIN = 2.5V 1 PA
:ZEQR;ES Input Voltage 0 LDO vV
PKPRES Input Bias Current -1 +1 PA
?ErF;ZEdeattery Removal Detect MAX8725, PKPRES rising 55 |‘i/oDc6f
PKPRES Hysteresis MAX8725 1 %
PDS, PDL SWITCH CONTROL
PDS Switch Turn-Off Threshold VDCIN - VBATT, VDCIN falling 50 100 150 mV
PDS Switch Threshold Hysteresis VDCIN - VBATT 100 200 300 mV
ESEV\?;tgét Low Voltage, PDS DS = OA 8 10 19 Vv
PDS Turn-On Current PDS = SRC 6 12 mA
PDS Turn-Off Current VpDps = Vspre - 2V, VpeIN = 16V 10 50 mA
PDL Switch Turn-On Threshold VDCIN - VBATT, VDCIN falling 50 100 150 mV
PDL Switch Threshold Hysteresis VDCIN - VBATT 100 200 300 mV

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, VpcIN = Vossp = VossN = 18V, VBATT = Vesip = VesIN = 12V, VeTl = VieTL = 1.8V, MODE = float, ACIN = 0, CLS =
REF, GND = PGND = 0, PKPRES = GND, LDO = DLOV, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
PDL Turn-On Resistance PDL = GND 50 100 150 kQ
PDL Turn-Off Current Vsre - VppL = 1.5V 6 12 mA
) SRC = 19V, DCIN = 0V 1
SRC Input Bias Current HA
SRC =19, VBaTT = 16V 450 1000

Delay Time Between PDL and

PDS Transitions 25 5 75 bs

ELECTRICAL CHARACTERISTICS

(Circuit of Figure 1, VpcIN = Vossp = VossN = 18V, VBATT = Vesip = Vesin = 12V, WeTL = VieTL = 1.8V, MODE = float, ACIN = 0, CLS =
REF, GND = PGND = 0, PKPRES = GND, LDO = DLOV, Ta =-40°C to +85°C, unless otherwise noted.)

PARAMETER | symBoL | CONDITIONS | mN  TYP  MmAX | UNITS
CHARGE VOLTAGE REGULATION
VCTL Range 0 3.6 \
VycTL = 3.6V (3 or 4 cells); not including )
VCTL resistor tolerances 08 +08
VvcTL = 3.6V/20 (3 or 4 cells); not including 08 +0.8
Battery Regulation Voltage VCTL resistor tolerances ’ ' o
Accuracy VveTL = 3.6V (3 or 4 cells); including VCTL 10 +10
resistor tolerances of 1% ’ ’
VveTL = VDo (3 or 4 cells, default .
threshold of 4.2V/cell) 08 08
VVCTL Default Threshold VyCTL rising 41 4.3 V
V =3V 0 25
VCTL Input Bias Current VeTL pA
VpCIN = 0V, VycTL = 5V 0 12
CHARGE-CURRENT REGULATION
MAX1909 0 3.6
ICTL Range \
MAX8725 0 3.2
CSIP-to-CSIN Full-Scale Current- 69.37 80.63 my
Sense Voltage ' '
MAX1909: V|cTL = 3.6V (not including ICTL 75 V75
resistor tolerances) ’ ’
MAX8725: V|cTL = 3.2V (not including ICTL 5 +5
resistor tolerances)
MAX1909: V|cTL = 3.6V x 0.5, MAX8725:
Charge-Current Accuracy VicTL = 3.2V x 0.5 (not including ICTL -5 +5 %
resistor tolerances)
MAX1909: VicTL = 0.9V (not including ICTL 75 475
resistor tolerances) ' '
MAX8725: VicTL = 0.18V (not including .30 +30
ICTL resistor tolerances)

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, VpcIN = Vessp = VessN = 18V, VBATT = Vesip = VesiN = 12V, VyeTL = VieTL = 1.8V, MODE = float, ACIN = 0, CLS =
REF, GND = PGND = 0, PKPRES = GND, LDO = DLOV, Ta =-40°C to +85°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
MAX1909: VicTL = 3.6V x 0.5, MAX8725:
VicTL = 3.2V x 0.5 (including ICTL resistor -7.0 +7.0
Charge-Current Accuracy tolerances of 1%) %
ViCTL = VLDO (default threshold of 45mV) -5 +5
V|CTL Default Threshold VIcTL rising 4.3 Y
ggrg/eCSIP/CSIN Input Voltage 0 19 N
CSIP/CSIN Input Current Charging enabled 650 HA
ICTL Power-Down Mode MAX1909 0.75
Threshold Voltage MAX8725 0.06 v
ICTL Power-Up Mode Threshold MAX1909 0.85 y
Voltage MAX8725 0.11
INPUT CURRENT REGULATION
Curront Sonse Voltage. 7275 2 |
VeLs = REF -3 +3
Input Current-Limit Accuracy VcLs = REF x 0.75 -3 +3 %
VcLs = REF x 0.5 -4 +4
CSSP/CSSN Input Voltage Range 8.0 28 \
CSSP/CSSN Input Current Vcssp = VessN = VpeIN > 8.0V 730 pA
CLS Input Range 1.6 REF V
[INP Transconductance Vcssp - Vossn = 56mV 2.7 3.3 mA/NV
\ -V = 75mV, terminated with
1SESP CSSN 75 +7.5
IINP Accuracy Vessp - VossN = 56mV, terminated with 5 +5 %
10kQ
\1/8ksgp VcssN = 20mV, terminated with 10 +10
[INP Output Current Vessp - VessN = 150mV, Viine = 0V 350 HA
[INP Output Voltage Vessp - VossN = 150mV, Vinp = float 3.5 Vv
SUPPLY AND LINEAR REGULATOR
DCIN Input Voltage Range VDCIN 8.0 28 Vv
DCIN Undervoltage-Lockout Trip DCIN falling 7 y
Point DCIN rising 7.85
DCIN Quiescent Current IDCIN 8.0V < VpCIN < 28V 6 mA
BATT Input Current IBATT VBATT = 2V to 19V, VpcIN > VBATT + 0.3V 500 pA
LDO Output Voltage 8.0V < VpcIN < 28V, no load 5.25 5.55 Vv
LDO Load Regulation 0 < ILpo < 10mA 115 mV

MAXIN 7
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, VpcIN = Vessp = VessN = 18V, VBATT = Vesip = VesiN = 12V, VwetL = VieTL = 1.8V, MODE = float, ACIN = 0, CLS =
REF, GND = PGND = 0, PKPRES = GND, LDO = DLOV, Ta =-40°C to +85°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
IF_)(II))i(r?tUndervoltage-Lookout Trip VDCIN = 8.0V 320 515 v
REFERENCE
REF Output Voltage Ref 0 < IRerF < 500pA 4.1960 4.2520 \
Eclfiitundervoltage—Lookout Trip REF falling 39 v
TRIP POINTS
BATT POWER_FAIL Threshold VDCIN - VBATT, VDCIN falling 50 150 mV
EC;TerZZZVER_FAIL Threshold 100 300 -y
ACIN Threshold ACIN rising 2.007 2.089 \
ACIN Threshold Hysteresis 10 30 mV
SWITCHING REGULATOR
DHI Off-Time VBATT = 16.0V, VpcIN = 19V, VMODE = 3.6V 360 440 ns
DHI Minimum Off-Time VBATT = 16.0V, VpcIN = 17V, VMODE = 3.6V 260 350 ns
DLOV Supply Current IDLOV DLO low 10 pA
8?23532‘?:;2%6&;?;;ggrrem MAX1909 only, BATT = 3.0V per cell 3 6 mv

{\//IQ);LQ{?SE?nc;nIy, MODE = float (3 cell), 918 942
Battery Undervoltage Threshold V
\l\//lQ)gE)r(i)jnc;Jnly, MODE = LDO (4 cell), 12 035 12 565
DHIV Output Voltage With respect to SRC -4.5 -5.5 \
DHIV Sink Current 10 mA
DHI On-Resistance Low DHI = VpHlv, IDHI = -10mA 5 Q
DHI On-Resistance High DHI = VcssN, IpH = 10mA 4 Q
DLO On-Resistance High VpLov = 4.5V, IpLo = +100mA 7 Q
DLO On-Resistance Low VpLov = 4.5V, IDLO = -100mA 3 Q
ERROR AMPLIFIERS
VCTL = 3.6, VBATT = 16.8V, MODE = LDO 0.0625 0.2500
GMV Loop Transconductance mA/NV
VCTL = 3.6, VBATT = 12.6V, MODE = FLOAT 0.0833 0.3330
GMI Loop Transconductance g'g&@gi;?ﬂ';;giiv%g/lr?\i@m& Vierw = 0.5 2.0 mA/N
GMS Loop Transconductance VCLS = 2.048VY, Vcssp - VessN = 75mV 0.5 2.0 mA/N
CCI/CCS/CCV Clamp Voltage 8:22& z xggg ) ;8& 0.28V.<Veci <20V, | 454 600 mv
LOGIC LEVELS
MODE Input Low Voltage 0.8 \
MODE Input Middle Voltage 1.6 2.0 vV

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, VpcIN = Vessp = VessN = 18V, VBATT = Vesip = VesiN = 12V, VwetL = VieTL = 1.8V, MODE = float, ACIN = 0, CLS =

REF, GND = PGND = 0, PKPRES = GND, LDO = DLOV, Ta =-40°C to +85°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
MODE Input High Voltage 2.8 \
ACOK AND PKPRES
ACOK Input Voltage Range 0 28 Vv
ACOK Sink Current Vacok = 0.4V, ACIN = 1.5V 1 mA
PKPRES Input Voltage Range 0 LDO Vv
PKPRES Battery Removal Detect —— % of
Threshold MAX8725, PKPRES rising 55 LDO
PDS, PDL SWITCH CONTROL
PDS Switch Turn-Off Threshold VDCIN - VBATT, VDCIN falling 50 150 mV
PDS Switch Threshold Hysteresis VDCIN - VBATT 100 300 mV
PDS Output Low Voltage, PDS _
Below SRC IPDs = 0A 8 12 v
PDS Turn-On Current PDS = SRC 6 mA
PDS Turn-Off Current Vpps = VsRre - 2V, VpeIN = 16V 10 mA
PDL Switch Turn-On Threshold VDCIN - VBATT, VDCIN falling 50 150 mV
PDL Switch Threshold Hysteresis VDCIN - VBATT 100 300 mV
PDL Turn-On Resistance PDL = GND 50 150 kQ
PDL Turn-Off Current Vsrc - VppL = 1.5V 6 mA
SRC Input Bias Current SRC = 19, VBaTT = 16V 1000 pA
Note 1: Guaranteed by design. Not production tested.
ZEE R
(Circuit of Figure 2, VpcIN = 20V, charge current = 3A, 4 Li+ series cells, Ta = +25°C, unless otherwise noted.)
BATTERY INSERTION
AND REMOVAL RESPONSE SYSTEM LOAD-TRANSIENT RESPONSE
: . . ‘ . M/?XWQOQ/‘VV\MXWZ:MUEUT‘ - - i i i MA:XTQOQ/!\AAXNZ:MUEU? 5A
|17y ‘f Do 7 imm 0A|SYSTEMLOAD
1 Vearr : oo
v_ B S P
SA/div
IBATT
0A
|
" 0A 5A/div
3V
12v
Veel, Veey
v
: | L Vees
: ov : : ov
500us/div 100us/div
MAXIMV o
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REEEREGEE)

(Circuit of Figure 2, VpcIN = 20V, charge current = 3A, 4 Li+ series cells, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 2, VpcIN = 20V, charge current = 3A, 4 Li+ series cells, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 2, VpcIN = 20V, charge current = 3A, 4 Li+ series cells, Ta = +25°C, unless otherwise noted.)
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PDLEPDSRA Y FEEEIRT DALYy 3l R,
DCINEBATTIm FREIDEEEICEDNWTCHRESINE T,
CDEEZEHT100MVIATDIFTE. PDSIEF TICHY.
PDLAA /IZE) F9, TNODIRRETIE. MAX1909/
MAX87253ZEICERMELDODTINET, FTEERN
ICTLZ 7= I3PKPRESICE D CERRI & DD, F/old
ACFTIToh N En=&EE, PDLR A Y FI3100kQD
TIVI OB TH LT,

PDLEKUPDSHD FZA/NIZTNTHEENTVE T,
B RS A/NHDIE/NA 7 XA ANIISRCImF IS .
BNA P ZAANESRCZEY 77 LR ETDEDLF 1
L—FICEHRENE T, TOBHRTIE. FRZA4/NF
SRCH'BSRCOELZIOVFETHOEZZELTDHIEN
TZ=E9,

MAXIN

AVFa4a—vdE—KR
MAX1909/MAX872513. /N yT ) D¥%ET — 2 %#EIE
IBEOOAVTA2aA_ I A I ERTITDEDIC
HETDIENTELZT, COTAIIE. NYFTUD
EBRNODYUBEL ENY T UDB IR T LEEAD
METHERINE T, /N\YTUARS100%DEIE
5L FDE. BRESNF T, MODEIHFZO—(C
EXEN g B MAXT1909/MAX8726 37«30
E—RIZRY., RESENMNRAVFI%=EFEILEL. PDSX
A YF=aE=ATICL. PDLZAYF&EAFNLET,
A7 2320 0F— RBEEER T 27/=5H12I13. PDS
214V FDEBHRZE2DDY — X &3 LIZFETICEE L T,
MOSFETDRF 4 514 A —R&EBLTCACT I THH
ATLICBRERIEITDZEEZBLELLZITNITEY X
Tho R2ESRBL TS\ SRCimFII. BHREHE
[CIEBH L2 DDFETOHREBDY — 2/ — RIZEH LT,
2DMDMOSFETZIE L < BREN LR IFHUEE Y 8 A
-1, DRAFTLAN AT a2 IdYA4OILT
FMELTNWDZEEHMSEDRZEIFWMETY, 1—FH
ZFDHAONDORTEZREL LI ELEBE. Y ATLD
ACT7H 751 L CHHYERIBESELTIV=ELTE.
INYTUISHET D ENTEEYS, AT a2y
RICACT Y THHEBICERUN SIS E. MAX1909/
MAX8725(IPDLR A v FZ=#ADFFICL T, TERS
ISBEDEEDIDICATDFFICKEIFET,
MAX8725T\3. J>Fa4 a2 Jml/N\yT ) h%
and&. PKPRESHIEIN O T3> JF— RIC
BHELET, MODEN TS RENTPKPRESHY \1 I
TdE. PDSRA Y FII7.5usbARNICH =Rl >
2T LISACT I T I BRESINE T,
MAX19097TIlZ. /Ny T UD@MEZIZ/NY T D
BUALBICOY T3 vIdF—ReaTa4t—"JL
ICLTLEES 0,

DC-DCaOv/N—%
MAX1909/MAX8725lF. PMOS/\NA A RZXAvFD
BELF1L—5&E0—4 RONMOSEHIEE R %= ¥
BLTWh&Ed, MAXT1909/MAX872513. HHINEE BKEL
BROVAMONTEDERE— REARERFRELET,
ZF7BFEIE. Vpeine VBATT. BRUOBFEERICKEL .
=N Dtoppld300nsT 9, MAX1909/MAX872513.
BEGMERENEY DI-OICIBERSETHEEN ATEE
T9d, DC-DCO hO—ZDEIEIL. HAIIRT KD,
RDADDAVINL—FICEDTRFVET,
o CCMP: ZREEAR(CSHICX L THIEARA > MNRED
BEIZVTVO) &L EY, /\ 11 RMOSFET
D7 VBEFBIE. CCMPHAANATHNISIE T LE T,
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MAX1909/MAX8725

BES R TALIND—ECLIITE

S/ T IUHEF =21

AC ADAPTER

MAXIN
MAX1909
MAX8725

1.94v

e

B DLO

;g cev

&

[+

+
IMIN
0.15v -
TOFF !
+
2CMP
01V -
LVe oLS
+ p—
GMS
IcTL
csip
LVC GMI [ ]
. _ csl
20X CSIN
r
| ver L
GMY
BATT
_ . >
cov col ces .
1 1 out _
L L =
%Rccv %
——col  ==ccs

X4. DC-DCOAVN=5DT7 70 a2VK

20

MAXIMN




BB FANT—ELOSHE

BENYTYHEF =1

o IMIN: &K1 > MLVC)&O0.15V (typ) & &L
F9, IMINEAA NS TS, LW A 2ILISHE
FUFEh, cOIAVNL—FIE. LF2L—FH
REHE— FTEMEIT DN EDNZRELE T,

« IMAX: BBERCSNERIEEDT A ZILTEDE
REIRMEE LR L 9, EREHEEHIFRMEIZI7TmV
TY, RS2 = 0.015QICF5&. TNIIBAICHEY
LET. IMAXEBAA/NATIMAXAO—IZKDET
HLWTA O ERDDZENTERIMES. /N
4 KMOSFETDOZ# VBRIEHKR T LE T, IMAXIZ.
RIRDIBRERBENSHFELF T,

e ZCMP: FEEER(CSHZ333mA (RS2 = 0.0150)
CHEBLUE T, EREHEEEAL Y23/l ME5mV
T9Y, ZCMPEAW/NA THNIE. mADMOSFET
WA TICKEY)Fd, ZCMPOOV/NL—Fd. RiEfR
E—RICBITIDRAYFOF UBRBBZERTIEET,

CCV. CCI. CCS. &J&ULVCHEATOY Y

MAX1909/MAX87251d. ENMEFRHGHICIREDODTHRE
(CCV%' 'IL—"7). FESBR(CCIHIEIL— ). &7"‘_‘1

HER(CCSHIEIL—NAEHIEL F9, CCV. CCl.
EDJ:UCCSU)SD@%JTEU)]/ T3, REDOLVCTF > TT
BRLEY, LVCFTmHEAIE. DC-DCOY hO—Z
D7 1— R/ OHIEESTY, CCV. CCl. &/=lF
CCSOBR/NEBEIFLVCT > TOHEAIZIRN. HD2DD
FIEIL—TEHERA > hEWU EDO.IVERIZOZ >
L9, D2D0HEIL— TZ=REDHEHIL—TDik
IZOZ20TdB2ET BREOEFIEIL—TETHY
Bbhofcls, B/\DA—/N1— NCEEREBRNTRE
IC7Y) F 9 ([FEIDIEZSR),

EREET—F
TNV T DEREENHDHBEIL. MAX1909/

MAXB725M A >V F U ZBRAMEOICKD Z EIFHKL.
INHEHREBE—RELTE

3.1V x (BILDE) < VearT < (0.88 x VDCIN)

DEETHNIT. L¥1L—2IIROYTT7ONIBDZE
2<. fnom = 400kHZTRA Yy FJL &9, IV b
O—23. NA1H A ROpF+*IVMOSFETZ 7 >/ (2.
O—4Ya FOnF ¥ XIUMOSFETZ A 7ICL THF L LY
YA ONERBLET, REBEARNMHERA > F(LCV)
KUEREES. CCMPIINA 272> TA 7N I8 &
WET 754 LG NATFA RpF)LOMOSFET
7. nFrRIVOMOSFETZA ICLE T, EIfE
BREIS 7 TRBICSZE . VponE VeaTTIicKEZL
F9, T7EFBIIROXTHRESINT T,

MAXIN

FESh&E 9, BATTEEAN

1 Veossn-VBaTT

toFF =
f\om  Vecssn
ZZT. fnomld400kHZ T,
tn = X IRIPPLE

VessN - VBATT

VBATT xtOFF
L

< T\ RiPPLE =

1
toN +toFF

nonid. FEAEDEIMERGIFLCOY MO—Z
OBRUEERRMOMEERLF T,
ElE 7 7B D H U TIE, BIERA > ~MLVC)A0.15V
(IMIN = N1 KWKEL, E=ORBERNT 10
ZEDFIBRE (IMAX = O—=)XWUEHNMS0EEIE. OV
FO—ZIIFHL WA I EBBIT DI ENTEZT,
BEAM luaxEB A D E. FUBBIZIMAXT /N
L—ZICED2TRTLET,

FOBBOBICA I oyERAEOICKESDE, ZCMP
lINAIZEY . N EO—T A4 ROMOSFETO®EA A
BIDYAVILHBRBETDETIEIATICEIET, 2D
RENFREREBTT, [FMEGEBIDEZSRLT
<rfe&Eb,

(Vpein - VBATT) DEDNS LK BT EDE 8/00.3ps
DA T HY F9, Vearr = 0.88 x VponTh .
RN TRBICHTDAL Y 3N RITEL. topeh'
O0.3usiCBIEENE T, COE—RTODRAYFVIH
EEULRDIICHEODTEILLE T,

1

VBATT
VessN = VBATT

toFF +1

TEHEE

LVCHIERA > bDEDHAOIBVUTICHED &
MAX1909/MAX87 25| 3R EHEBE— NCEI LT,
RS2 = 0.015QIC9 2 &, TNIF0.BAICHEELE T,

0.15V

=0.5A
20xRS2

IMin =
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MAX1 909/MAX8 725

BES R TALIND—ECLIITE

/N T YT =1

REHRE—RTIE FILWTATILIE LVCéél_fj“
0. 15VIAEICER T2 THRIBLEEA, REEARD

CCSHIEIL—TICK > THAITRAD LIBsh . F/zldF
BEANNYTUNYIDTIVREBISGENWEEEE— RIZ

HDBEEIE. NEHRT— REEIL. BHEBEL=/NY T
INYODAVTFAaAZIRERICEIVIFET,

ffE

FEEEE. TEEAR.
=", CCV. CCI.
cHEINEY,

CCVIL—THif8

H5DEI LI NzRIF. EEIL—F(CCV)HHIHT N
TIWBDEZEDOMAXT909/MAX87 25D EN{EAERBEY 5
DICTNTT, BEETDHMEBEIE. Ccy&Rey T
RENSBEODNRTTY, ZOmII. ENERHT
BEEN—TOIREEOA—ILFTITDEHDICBETT,
O, BNV T U EaETERSNOBE/ET
BDEHICWETY, Resrid. BESROEHADI T
(Coun) DEMBEIIEIM(ESR)T T, RUIT. EMFTERS
HADERT. R = AVeatT / AlcHg T 9o GMVFZ
DEMEN A > E—S > ZRogmvld. TOMQ KU KEL
BYUET, BEIL—TrZRAVF05 2 Z(GMV =
lccy / VeatDd. BILDEZRE T DHMODEANIZAKTE
LEFE9d, 4ILDIBEIICGMV = 0.125mA/mVT. 3L
DIZEIICGMV = 0.167TmA/mVTd, DC-DCO/N\—%
DrSZVRAVEIOE T, REERELIENRS2(Z
TELEI,

PIOADSERLF21L—23 >
HXOCCSImFTHI# ICHMIIL

®1. EEL—-TmERZOEEED

BATT

Resk R

Cour —

GMV

1

Roamv

REF

Cov
L

B5. CCVDIV—TEA T I Is

;
GMoyT = —————
OUT = Acg x RS2

ZZT. [MEESHERRE] (1 ER2)ICHNT, Acg = 20
TRS2 = 0.015QTYDT. GMgyT = 3.33A/NTT,

W—T DEEBBISIRARDEIDICHY T,

Roamy x(1+SCC\/ XRCV) y

LTF = GMoyT x
(1 + SCC\/ X ROGMV)

R
G:gggﬁ;;;{jGMvU+SCOUTxRE&ﬂ

NO. NAME CALCULATION

DESCRIPTION

1
2nRoamv xCev

1 CCV pole _cv=

Lowest frequency pole created by Ccy and GMV’s finite output
resistance. Since RoGgmv is very large and not well controlled, the
exact value for the pole frequency is also not well controlled
(Rogmy > 10MQ).

1

f -
z_CV 2nRcy xCey

2 CCV zero

Voltage-loop compensation zero. If this zero is at the same
frequency or lower than the output pole fp_ouT, then the loop
transfer function approximates a single pole response near the
crossover frequency. Choose Cgy to place this zero at least one
decade below crossover to ensure adequate phase margin.

1

£ S
P_OUT 2nR xCoyrt

3 Output pole

Output pole formed with the effective load resistance R and the
output capacitance Cout. RL influences the DC gain but does not
affect the stability of the system or the crossover frequency.

1

f -
=0T " 2nResr x Cour

4 Output zero

Output ESR Zero. This zero can keep the loop from crossing unity
gain if fz_ouT is less than the desired crossover frequency;
therefore, choose a capacitor with an ESR zero greater than the
crossover frequency.

22
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BE X TAND—ECLIIHE

B/ T UHEF =21

EFXlL—7@EEBHOEEEOE. REBRHEN,S
BREERHMEITRIIREINTNET,
JORA—=/\DEL T, CevldRoemvEWHT &N
SN E—F R EFDOTNET, CevldRogmveE
WINTH D=, Coyh VAR F—/NDEL TAFA >
E-—FZOEBBRIZKEIET. =5IS. RevidCevy
FIETOERENAVE—F 2 R%EFE. Rey&ECevy
DEIDHEEEDEERNTT, LN DT,

Rogmy x (1 +sCqy x RCV)
(1+SCCV XROGMV)

=Rcv

Coutld. Z7OXF—/NDELTRIEWET DENT N
AVE—F U REFBELZIDT, WA E—F X
FITEAEBTEMT, MDEDITHEIET,

R 1

(1 + SCOUT X RL) SCOUT

ResrAtT RIS TS, ZNICHRTDHAEDO,
VOXA=NNDEL THOREZEBRITDIENTE,
W—TDEERBISRDELDICEHEICT DI ENTE
9,

LTF = GMoyT X ECV GMV

sLourt

N 0

60

N N 45 &
~ . w
() . oC
o ° \ 2
2 2 N y =
?.) % \<' * oL &
= A S R b <

Ceandet T
= 9 \'.\ 0 =

20 H=—wa \\
----- PHASE

40 [ | 135
01 1 10 100 1k 10k 100k 1M

FREQUENCY (Hz)

B6. CCVIL—T DI

MAXIN

LTF = 1ICBRETDE. AT 1471 VDEKRBZEL
ZENTEFY,

fco_cv = GMgyr x GMV v
21 x Coyt

ZEAADOICIE. VORF—/INBREEIAVF T
FREDI0DDIUTISEATLZS Y\ Z7OXF—/N
R Z30kHzEBE L. ISR LU cBBmDEZ A
ITD5E. ReylSDWTHERINT,

MODE = LDO (4 cells)

GMV = 0.125pA/mV

Cout = 22uF

VBATT = 16.8V

RL =0.2Q

GMouT = 3.33A/V

fco_cv = 30kHz

fosc = 400kHz

2n x Cout xfco_cv
GMV x GMoyT

= 10kQ

Rev =

BMELONENDBRE+RICHEHK T DI EEZRIET D
eI, 7 cv = fp ouTEEEL T

Ccv = (RL/Rev) Cout
ZZT. Cey =z 4nF QI TLADBRARREERDBZES)
T,
M6l3. ERDEZRBWNEEIL—TORBREISED
R—RFENERLE T,

CCV—T#iE

M70ER{eE R /Ny TFUERIL—T(CCHA
FE TN TS EEDMAXT1909/MAX8 725D EN1E %
TAICHEBLTNWE Y, AT DA E—

FUZF BRIV—TDISEICIFEAEFELLE D,

ZDIL—TDHEIZIZTEDBDANMBET T, Acgld
BARBRHT > TOWNHRIETT, RS2ISFTEEREH
AT, RS21315mQTT o RogwildGMIT > T D&
HAOAME—F AT 1IOMQK WU KXELMETY . GMI
IRBEART7 IO RAVET I ZT, TuA/mV
T4, GMourldDC-DCAVN—=FD SR AT
Y2 RT. 3.3ANTT,

W—TDEEBMIIRA TEAONET,

Roawmi

LTF=GM A RS2 x GMI——OGMI____
OUT X ACsI e 1+sRoami xCol
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MAX1909/MAX8725

BES R TALIND—ECLIITE

S/ T IUHEF =21

CSIN

—

ICTL

100 l 0

80 | \ ----- PHASE
60— \\
0 [—i

MAGNITUDE (dB)

-20 \\
40 90
01 10 1K 100k

FREQUENCY (Hz)

B7. CClDIL—TH

CNIFE—DBO T LEZFHBLTIVET,
_r
Acg xRS2

TYIDT, =T DEEBBISRDESICHRILEN
9,

GMour =

Roawmi

LTF = GM|l————2*"——
1+sRoami xCc

JOZAF—/NEIREIIRDATEZ5NE T,

GMI

fco_ci= 27Co

BZEADEOICIT. JORF—N\BRBZR AV F T
BUEEDI10DDILATISEATL S0\,
Ccl = GMI/ (2x fo_cI)

JORF—/INEREZ30kHzIEE L. BTISRLUE
mDEZEARTDE. Co > bAnFERLU T, Cod
BELTRMESWUEI0ERELTDE, BRIL-T
RENBEICZAO—-F O andd, M8l3. £LTHE
LIcfEZRWT. BRIL—TDRRMISEDR— RiEE
ZRLTHNEY,

24

H8. CCIDIL—T &

CCSIL—THifE

MODER LI NRIE. AABARFIRIL—F(CCS)
HHIEHINTIVDEZEDMAXT1909/MAX87 25D ENE
ZTRICERBBLTWE Y, EAAVTF YDA E—
F2E. ANBARFIRI—TDRBEICITEAETE
L7 zd, ZDIL—TD@EICITTNEDOBDAHNE
T, AcssldBRZEET7 > TOREREBTT, RS
ANERELEIEN T, EEEEREETIFRST = 10mQ
T RogmsldGMS 7 > D&Mt 1 > E—5 R T,
TOMQEWEKREMETTY . GMSIZANERT7 > T D
NZ2ROAVHFOEZ AT, TWA/mMVTY, GM|NIEDC-
DCAVN=FIDANBRENSZ 2 RAVITI VAT,
(1/D) GMoyt = (1/D) 3.3A/NTHY,

ADAPTER
INPUT

SYSTEM
LOAD

B9. CCSDIL—TH

MAXIMN




BE X TAND—ECLIIHE

B/ T UHEF =21

100 l 0

80 r\ ----- PHASE

40 L
3 \ -45
20 % \\

B ; \\\
-40 -90

0.1 10 1k 100k 10M
FREQUENCY (Hz)

D
o
//

MAGNITUDE (dB)
PHASE (DEGREES)

£110. CCSDIL— T
=T DEEBRIIRRNTEAONE T,

Rogwms

LTF =GM;y x A xRS1x GMS
IN XCSS 1+sRogms xCcs

1

OMIN = 2 cas R8T

TIDT. =T DEEBHIIRDELSICHEICKY
=R

Roams

LTF =GMS
1+sRogms xCcs

AT —=NERBIIROATEZOSNE T,

GMS
2nCcg

fco_cs=

ZEADEDHICIE. JORF—NEREEEZA Y F T
BIRE D10 DIATISEATLIZE 0,
Ccs = GMS/ (2r fco_cs)

OOXAF—/N\ER#EZ30kHzIZEBEL. B1ICRLE
HEDEZFERIDE. Ces > 5.4nFERYET, Ces
DEELTCRMELUBIOBARELTDE, AHNER
IW—TREMBEICZO-F I vEnEd, K103, k
TEE L EERWTADERSIRIL— TORBREICE
DR— RERERLTNET,

MAXIN

MOSFET K3 A/

DHIEDLOHE AL, HIBED/NT —MOSFETDERE)(C
BEEEINTILVET, MOSFETOERENIREDIZ. O—1
ARENATAROEEDZAAYFIFLTELTY,
Zhig. NyTFUBENLNEETEHLD / — XY
AVTELDT1—T A4 770 DEFHITTFIEL T
F9, BHETY Ry LEKRIIDLOEAEERL.
DLONTERICA T ITDFET/N\M1H 4 RFETHA IZK
5T EEIELE T, BICET Y RY A LRBREHIERIC
ET DI=OICIZ. DLO KR Z A /XA 5MOSFETD S — k
FTORKIT. BEBEMTERA VI OFATRITNIT
BUFEHEA, SERITNIE. 77— MIIIRARE L TESR
HESTIVTE. MAX1909/MAX8725M1& H B B
I EMOSFETDS — "D ATV THDEBRRLET,
MOSFETA'F/NA ZAh'n25mmBENTL\DIBEEF.
1.25mm~2.5mmODIEFIZE L TEHVERIR/NY— %
BFALTLLEEL\, DLOHAEERY ., DHIAERIC
FIIKBDETCO—A RFETA A VICKDZ EAMG
<=, DHIEAIRBEEDS0nsMDEEAFERL 9,
DHIEEMD/\1H 1 RFETADEHIZ. BLL A7k
DEENNETT,

PFVRILZAA Y FOEBREIEINT ¥ 1 ILDERZEE
FUETOERLKBDH. N1 A EPMOSHFH IC
BDRIDTY RIA LIS NAYA InF v RIVAA YT
ZERY2MOBBMRART Y TIOLFa1L—5IC
HITDBBEBLIVERSLBUET., N1Hrod—
NDEBBEFIC, A VFIIDIZAyFESnNdImFD
BEEG. O—TA RXAVFHAUIIBDETIS VR
MUFICBYET . BEETY RYALDIINA TS
REDOO—=DSNANDEBRICHEZW T, &BfF
BROASSICHKRELITH. BE. INODR/IX(1D
ISHMRICKSVREZEZ T A

INAHA R REZA4/NDHDIE. SRCESRCHABEV TR DT
RCENL. BF. pFrRIFETOT— b150.9A%
V=AU, 0.5AZ 2 DU LEY, DHIZ/N\TICEFENS
REDTIVT Y TSV IRZISRET, 2.0Q (typ)
D7 R EBATNE T,

O—% 4 K RZ4/XDLO)IE. DLOVA'ST S RDET
ZiL. B nFrRIVFETOT — bH50.5A% ) —X
L. 09AZ> 2O L&9d, DLOZO—ICEEEN I ©AED
DIWNT IV RS VOZZIFEET, 1.0Q (typ) DA~
EmaHATWW&Ed. Jhnd. NATA4 R4y FH
AUNCHK Dl O—9 4 RMOSFETOY — h~ KL
A VEDBEEMESICE DT DLONTILT7 vy TEand
ZEEMETET, INld. ERABELFETICA L DOHIHY
5239, UM SWNVT— b~ RLAVBEDBEEZH
AfO—T41 RFETZERTDE. INSOBEZRE
9,
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MAX1909/MAX8725

BES R TALIND—ECLIITE

S/ T IUHEF =21

]R2. #iRabm

REFERENCE | QTY DESCRIPTION

22uF £20%, 35V E-size low-ESR
tantalum capacitors

AVX TPSE226M035R0300
Kemet T495X226M0O35AS

C1,C4 2

1uF £10%, 25V, X7R ceramic capacitors
(1206)

Murata GRM31MR71E105K

Taiyo Yuden TMK316BJ105KL

TDK C3216X7R1E105K

C5,C15 2

0.01pF £10%, 25V, X7R ceramic
capacitors (0402)

Murata GRP155R71E103K

TDK C1005X7R1E103K

C9, C10 2

0.1uF £10%, 25V, X7R ceramic
C11, C14, capacitors (0603)

C17 Murata GRM188R71E104K
TDK C1608X7R1E104K

1uF £10%, 6.3V, X5R ceramic
capacitors (0603)

3 | Murata GRM188R60J105K
Taiyo Yuden JMK107BJ105KA
TDK C1608X5R1A105K

C12, C13,
C16

Schottky diode, 0.5A, 30V SOD-123
Diodes Inc. BO530W

General Semiconductor MBR0530
ON Semiconductor MBR0530

D4 1

25V +1% zener diode

DS ! CMDZ5253B

10pH, 4.4A inductor
Sumida CDRH104R-100NC
TOKO 919AS-100M

L1 1

BETF IR
KAIHEITHHRAO R MT. R2OEBESRBLT
WET. UTFOEIEZNSDOBRDBRSEEHBL
TWhEY,

MOSFET®Di#E#R

MOSFETMP2&P3 (R1)iE. ACTY I AS iz
BICU 2T LBFICBREMIELET. IN5DT/N
A 21E. BEDA v F L TEETRIDTI AL RSIT
BETORAANBREMET DI ENTSRINI
BUEEhe WDEZESTIH, 7/ ROBABE
EHEEBRABIEBREE BB ESICT DR
BETT,

pF ¥ 2 I/nF+ #)LMOSFET (P1. NT)id. BEDV
FO—SEAORA VF I IFINAZTT . TREDFIN

26

REFERENCE | QTY DESCRIPTION
Dual n- and p-channel MOSFETSs, 7A,
30V and -5A, -30V, 8-pin SO, MOSFET
Fairchild FDS8958A or
N1/P1 1 | Single n-channel MOSFETs, +13.5A,
+30V FDS6670S and
Single p-channel MOSFETS, -13.5A,
-30V FDS66709Z
Single, p-channel, -11A, -30V, 8-pin SO
P2, P3, P4 MOSFETs
Fairchild FDS6675
R4 1 100kQ, +5% resistor (0603)
R5, R9, R21 2 | 10kQ +1% resistors (0603)
R6 1 | 590kQ 1% resistor (0603)
R7 1 196kQ 1% resistor (0603)
R8 1 1MQ +5% resistor (0603)
R11 1 1kQ +5% resistor (0603)
R16 1 | 33Q 5% resistor (0603)
R19, R20 2 | 10kQ +5% resistors (0603)
0.01Q +1%, 0.5W sense resistor (2010)
RS 1 | Vishay Dale WSL2010 0.010 1.0%
IRC LRC-LR2010-01-R010-F
0.015Q £1%, 0.5W sense resistor (2010
RS2 1 | Vishay Dale WSL2010 0.015 1.0%
IRC LRC-LR2010-01-R015-F
UA ’ MAX1909ETI/MAX8725ET]I (28-pin thin
QFN-EP)
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ZEZBEXI(IMOSFET RS A /N DIEZSR), 2D
REZITOTH. ARIOMOSFETAF I DEEICIE.

BIDOMOSFETA 7 712768 2 & ZESMOSFETHERD
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PD(P1)=(— (_ x RDS(ON
VbeIN 2 (ON)

—BIC. REWADBEDBEDAA Y F U IHEL%E
BAOSEDICIE. NED/NA A RMOSFETAEE N
F9, Ll Ny T—2DBIBERANICNE D7
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4 EMOSFETAY Vpeinvax) PIRICEBICSEICE D
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Vpein =19V
VCTL=ICTL=LDO
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8 9 10 11 12 13 14 15 16 17 18
VearT (V)

B11. Uy 7IVER/ VY7 ) EBRE(MAX1909)

WREBE V—RAVFIF VR BXOT) Y MER
DLAT7D MEFERBEN BN I T MTFICRTZA Y
FUOBKDHABIIRLDIMET. HFEROFTMICIH
Hh2ELDTEHIEBA, TEDLEIPTICEUMIT
AENICLDFMZITOIENRETT,

VDeINMAX)? % CRrss * fsw x ILoaD

PD(P1_Switching) = >
GATE

Z ZCCRrssldP1DFETEBET. IgaTeldE—20 o — b
ERE) — R/ UBRTY,

O—44 RMOSFET (NDIZX L TId. REBDIFED
BEHEIL. BICRADODANBEDHESICEEZWUET,

) ( VBATT )
VbcIN

2
PD(N1) = |1 ('LOAD

5 ) xRps(oN)

Y RTALDOBIINTIOMOSFETORTF 4 A4 74 —R
DA NBBDOEHIET DHIC. +RICNSKIES
AEXEF IV M—RIAF— R E20DD1)%=
BIRLTL S —MWIIC. BFERD3IDD1DODC
BREBRDIAF—RTRERATT, CDFAF—RIZ
ZAT732ThHY . WENBBEELOSBITNIIERT
5ZENTEFET,
AT 05DER

BER. Vv T, BXOEBERRE(T 75R)(1C
KOTA VI OIDEFEENRESNE T, 1505
L1ig. 2L EEBRDREESHRIC) v TIVER(AIL)

D¥NZME LTEDREMERERZFEITNILE
WEth.

ISAT = IcHG + (1/2) AlL
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MAX1909/MAX8725
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Th'Y.
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HMETT, EHIE LT, MAXT909/MAX87 25D T
FUMDTIURERLATONESRBLTI LS,
REMEZEDLOHICIE. T2 FEBOERITWA
TY, EWTLWDOF7 T Tr—23>Tld. BRITZE
MDPCBICEE=N. 4B LDIRBEZFEARICERT D
:(‘:%}Eﬁbi?o %i}%t;ﬁ%um@?&fm KT%L;
JAZXWDENER, PEBIENTZDT S Mg s
LTL7ES Y

TSRS Ty TIEBDHA BIZREDTLIZE 0,
1) XRENBROEGZEDICEBEL. ZDEIZV Re
BUahtEEd,

a) BREHENDRR/ Y- a8E L. TILEY
BHneaeFE O CERAEREEHELDLDICLTKL

RIETDDICEBR/NT A—FICHEYFT((HEID FEEN,

BAESMR), REMOEHTIIHL . BBEDH TR T b iz 7 r _
TH, 2<OBE. ATV TV HOESRAY ST UD )f;@gf\% 77y FERY mreREllL
ESREUETDENESLK KB FT, BAKKIEY VI -

&ttit?: Ja:]\/?—\/"j'ﬁ'fﬁﬁﬁ__[ ta—o @EH—:E‘E C) ﬁsaum%x%W@ﬂE@EEﬁ/\Q /E&E—%_L'ﬂflbt
e H— SEBAMUENBRTINBHIc. 53 vy NEEIAE

AVFUHOERRENE T, d) BmmId EDENES /S5 —>ELET,

28 N AXI




BE X TAND—ECLIIHE
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e) C1&C2% /N1 4 RMOSFETIC##H: L X9 (BRE
10mm), ZNS@IVFTUHIE BRI S M|
BICRLE T,

f) LX/— R(ZFMOSFET. BR&gEDHY — . 1~
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ZRRRLET,

2) ICLESMmEREL . ERAIYFT/—R
(LX/ — M) ZzgRE 77078 @ (BARE LR
NG —=2EREFAVTU)NGES TS Y. BEE
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KEWNTSURBEEICTDELA 7D MNEEICK
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MAXIN

bbbt

]

(o)
(OO

QUIET GROUND
ISLAND

PGND
POWER PATH

OUOO00D ®
Adnnino

KELVIN-SENSE VIAS
1 | UNDER THE SENSE
RESISTOR
(REFER TO EVALUATION KIT)

INDUCTOR

00000

[o]e)e)
(eJe)e)

Cout
T

00 0O
OO0 OO

00O (o)) Cout

On QUTPUT

000 (0)¢)

INPUT

< GND

B12. 7U2 RERDOL AT MM

Fv 7B
TRANSISTOR COUNT: 2720
PROCESS: BICMOS
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—DRAWING NOT TO SCALE—

e iy —
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G M A2 IDRALLAS VI /AXKI/VI

@

|— e A L

3 [EDRNECRE %

e —| pes2 e
uoomooo Z
|~ g

[ Alnnnonnn

—| € |- TERMINAL TP

PACKAGE OUTLINE,
16,20,28,32,40L THIN QFN, SxSx0.80mm
[DOCUNENT REV.

CONTROL NO-
21-0140 L

025 rm AND 0.30 nn FROM TERMINAL TIP.

7. DEPOPULATIIN IS POSSIBLE IN A SYMVETRICAL FASHION,
T2855-3, T2B55-6, T4055-1 AND T4055-2.

AD VARPAGE SHALL NOT EXCEED 010 mm.

11, MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
NUNBER OF LEADS SHIWN ARE FOR REFERENCE ONLY.

14, ALL DIMENSIONS APPLY TO BOTH LEADED AND PbFREE PARTS.

—DRAWING NOT TO SCALE—

COMMON  DIMENSIONS EXPOSED PAD VARIATIONS

PKG. 1L Sx5 20L  Sx5 280 S5 3L 5x5 40L  S5xS PKEG. 72 E2
[SYWBIL :'E':mu VAX.| WIN. [NGW.] MAX.| NIN [NGW.|NAX. | FIN. | NOV.| MAX | NIN. [NOW. MAX. foDes T v | v Tran Trac ]
A |a70[0.75]0.80]0.70]0.75| ag0|a70 [0.75 | a 80070 | 0.75| 0.80]| 070 0.75] a 80] 552 | 300 | 310 | 320 | 300 | 310 | 320
s o Jooefoos] o Joc2Joos] o Joseaos] o [oseaos] o Joseaos] T1655-3 | 300 | 310 | 3.20] 300 | 340 | 320
2 020 REF. | 020 REF. | 020 REF. 020 REF. | 020 REF. TiesSN-1 | 300 | 310 | 320] 300 | 310 | 220
b [aes[o30]03s[0.es[0.30] 035|0.0 Jo25[0.30 | 0.e00.25[0.30] 035 0.25| 720553 | 300 | a0 | 320 300 | 310 | 320
D [4.90]500 [5.10]4.90]500] 5.10[490 [5.00 | 5.0 [4.905.00 | 510|450 5.00| 510 o554 200 [ om0 [220] 200 [ a0 [ 220

e [490[500]510]490[500]5:10[450[500] 540 [4.90[S00[520]450[500] 520

Py 080 BSC. 065 BSC. 030 BSC. 030 BSC 040 BSC. T8053-3 | 315 | 325 335| 345 | 365/ 333
v« lozs] - | - loas] - | - loes] = | - loes] - | - lees] - T2055N-5| 315 | 325| a.35| 915 | 325 335
L 030040 050]045[055] 05[0.45 [0.55[0.650.30 ] 0.40] 050] 0:30] 0.40[ 250! 72855-3 | 35 | 325] 335 1S | 325335
N 16 20 28 32 40 | 18655-4 | 2.60 | 270|280 260 | 2,70 | 280 |
ND 4 S 7 8 10 12855-5 260 | 270 | 280 | 260 | 2,70 | 280
NE 4 S 7 [ 0 T2855-6 | 215 | 325| 335] 15 | 325 335
JEDEC | VHHB VHHC WHHD-L ViHD-2 —— Te855-7 | 260 | 270 | 280 | 260 | £.70 | 280
T£855-8 315 | 325| 335 215 | 385 £
NITES: Tes3an-1 | 315 | 25| 335] 315 | 325 335
1. DIMENSIONING & TOLERANCING CONFORM TO ASNE Y145H-1994, Tomo |30 an smjanlan s

2 ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. 108554 | 310 1 320 310
3 N IS THE TOTAL NUNBER OF TERMINALS. To235M-4 | 300 | 310 | 320 300 | 340 | 320
THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL 73255-5 | 300 | 310 | 320 ) 300 | 340 | 320 |
CONFORN 7O JESD 95-1 SPP-012 DETAILS OF TERMINAL #1 IDENTIFIER ARE T3255N-1 | 3,00 } 310 } 320 { 300 | 310 | 3,20
DOPTIONAL, BUT MUST BE LOCATED WITHIN THE ZINE INDICATED THE TERMINAL H1 T4055-1 | 340 [ 350[ 30| 340 | 350 | 360
IDENTIFIER NAY BE EITHER A MOLD OR MARKED FEATURE. T4uS5-2_| 340 | 350 | 960 | 340 | 350 [ 360
A\ DMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETVEEN TAOSSHN-1 | 3.40 | 350 | 3,60 | 540 | 3:50 | 3,60

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

/B\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT EXPOSED PAD DIMENSION FOR

LEAD CENTERLINES 70 BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION ‘e”, £0.05.

DRALLAS /W1 /XI1./VI

PACKAGE OUTLINE,
16,20,28,32,40L THIN QFN, SxSx0.80mm
[DOCUMENT

<FIN-IPIRREH

7169 -0051 RRMHMBEXFHERTEHE3-30-16 (KU V L1E)
TEL. (03)3232-6141 FAX. (03)3232-6149

VHEIVLARR2ICVFLEGIHEAFZFNCEEMADREBOFERICDOWC—IEEZANNIRET, BEFF>I 2 AEBEESNTHEEA,

VEILSHERTELSEBRRUMLEZEEY SEMNZERLI T,
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