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ABSOLUTE MAXIMUM RATINGS

DCIN, CSSP, CSSN, SRC, ACOK to GND.............. -0.3V to +30V DLOV O LDO ... -0.3V to +0.3V
DHIV SRC + 0.3, SRC - 6V DLOto PGND...........ccoen ...-0.3V to (DLOV + 0.3V)
DHI, PDL, PDSto GND.................... ....-0.3V to (Vsrc + 0.3) LDO Short-Circuit Current.........ccccoeeeeiiiicieeeee 50mA

BATT, CSIP, CSINto GND ........cooocooiiiiiiiei -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 ...........c.ccccceeen. -40°C to +85°C
ACIN 1O GND ..o -0.3V to (VLpo + 0.3V) Junction Temperature

DLOV, VCTL, ICTL, MODE, CLS, LDO, Storage Temperature Range ............ccccoooveene. -60°C to +150°C
PKPRES t0 GND ..ot -0.3V to +6V Lead Temperature (soldering, 10S) ........cccccevviiviiiannn. +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 = Veossp = VossN = 18V, VBATT = Vesip = Vesin = 12V, WeTl = 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 | symeoL | CONDITIONS MIN TYP MAX | UNITS
CHARGE VOLTAGE REGULATION
VCTL Range 0 3.6 \
VycTL = 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 VycTL = 3.6V (3 or 4 cells); including VCTL
- -1.0 +1.0
resistor tolerances of 1%
VvcTL = VLDO (3 or 4 cells, default .
threshold of 4.2V/cell) 0.5 0.5
VVCTL Default Threshold VVCTL rising 41 4.3 \
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
I\/IA.X1909: VicTL = 3.6V (not including ICTL 75 V75
resistor tolerances)
MAX8725: V|cTL = 3.2V (not including ICTL 5 45
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\/IAlX1909: VicTL = 0.9V (not including ICTL 75 +75
resistor tolerances)
MAX8725: VicTL = 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, 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
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
\ =3V -1 +1
ICTL Input Bias Current ICTL pA
VpcIN = 0V, VicTL = 5V -1 +1

INPUT CURRENT REGULATION

CSSP-to-CSSN Full-Scale
Current-Sense Voltage

72.75 75.00 77.25 mV

. 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 Vv
V =V =V > 8.0V 450 730
CSSP/CSSN Input Current sSSP = TCSSN = TECIN LA
VpcIN =0 0.1 1
CLS Input Range 1.6 REF Y
CLS Input Bias Current VoLs = 2.0V -1 +1 pA
IINP Transconductance Vcssp - VessN = 56mV 2.7 3.0 3.3 mA/N
Vessp - VossN = 75mV, terminated with 75 475
10kQ
IINP Accuracy Vessp - VossN = 56mV, terminated with 5 +5 %
10kQ
Vessp - Vossn = 20mV, terminated with
10KkO 10 +10
IINP Output Current Vessp - VessN = 150mVY, Viine = 0V 350 uA
[INP Output Voltage Vessp - VessN = 150mV, Viine = float 3.5 V

MAXIMN 3

Gc/8XYW/606 L XYIN



MAX1909/MAX8725

L AR TR 2,
B it AR R

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

SUPPLY AND LINEAR REGULATOR

DCIN Input Voltage Range VDCIN 8.0 28 v

DCIN Undervoltage-Lockout Trip DCIN falling 7 7.4 y

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, Vpcin = 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 V

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

:Sgi(r?tUndervoltage-Lookout Trip VDCIN = 8.0V 320 4 515 v

REFERENCE

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

Eclfiitundervoltage—Lookout Trip REF falling 31 39 vV

TRIP POINTS

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

EC;;F;?\;VER_FAIL Threshold 100 200 300 -y

ACIN Threshold ACIN rising 2.007 2.048 2.089 V

ACIN Threshold Hysteresis 10 20 30 mV

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

SWITCHING REGULATOR

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

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

DLOV Supply Current IbLOV DLO low 5 10 bA

Sense Voltage for Minimum

Discontinuous Mode Ripple 7.5 mV

Current

ggglsvz-t\))gltcaygc;e Current-Limit 97 mv

iigierv\gﬂézgeegagza;ggrrent MAX1909 only, BATT = 3.0V per cel 3 45 6 Y
\l\//léAA)gS)r(i)Sé?nznly, MODE = float (3 cell), 918 942

Battery Undervoltage Threshold \
\l\//IéAAXT1T9r(i)39mc;nly, MODE = LDO (4 cell), 12 935 12 565

DHIV Output Voltage With respect to SRC -4.5 -5.0 -55 vV

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, Vpcin = Vessp = VessN = 18V, VBaTT = Vesip = Vesin = 12V, VyeTL = 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 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 = 1T0mA 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/NV
VCTL = 3.6, VBATT = 12.6V, MODE = FLOAT 00833 0.167 0.3330

GMI Loop Transconductance gé\fj\?gzélpcr\l;ozliiv%g/lmA\;(wza VieT = 0.5 1 2 mA/NV
GMS Loop Transconductance VoLs = 2.048V, Vessp - VessN = 75mV 0.5 1 2 mA/V
CCI/CCS/CCV Clamp Voltage 8:22& : xgg\s’ z ;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 Vv
ACOK Sink Current Vacok = 0.4V, ACIN = 1.5V 1 mA
ACOK Leakage Current Vacok = 28V, ACIN = 2.5V 1 PA
:Z:gR(ES Input Voltage 0 LDO v
PKPRES Input Bias Current -1 +1 PA
?ErZZEdeattery Removal Detect MAX8725, PKPRES rising 55 |‘iA>DoOf
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
EZ(SJV?;tgg Low Voltage, PDS IPDS = OA 8 10 10 v
PDS Turn-On Current PDS = SRC 6 12 mA
PDS Turn-Off Current Vpps = Vsprc - 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

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
PDL Turn-On Resistance PDL = GND 50 100 150 kQ
PDL Turn-Off Current Vsrc - VppL = 1.5V 6 12 mA
) SRC = 19V, DCIN = oV 1
SRC Input Bias Current HA
SRC = 19, VBaTT = 16V 450 1000

Delay Time Between PDL and

PDS Transitions 29 5 75 HS

ELECTRICAL CHARACTERISTICS

(Circuit of Figure 1, Vpcin = Vessp = VessN = 18V, VBaTT = Vesip = Vesin = 12V, VyeTL = VicTL = 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 \
VvcTL = 3.6V (3 or 4 cells); not including 08 408
VCTL resistor tolerances ’ ’
VvcTL = 3.6V/20 (3 or 4 cells); not including 08 +08
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 i
threshold of 4.2V/cell) 08 08
VVCTL Default Threshold VyCTL rising 41 4.3 vV
V =3V 0 25
VCTL Input Bias Current vert pA
VpcIN = 0V, VyeTL = 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 Y
Sense Voltage ' '
MAX1909: V|cTL = 3.6V (not including ICTL 75 475
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 = VicTL = 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: V|cTL = 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 Vv

ggr'l]';/eCSIP/CSIN Input Voltage 0 19 v

CSIP/CSIN Input Current Charging enabled 650 LA

ICTL Power-Down Mode MAX1909 0.75

Threshold Voltage MAX8725 0.06 v

ICTL Power-Up Mode Threshold MAX1909 0.85 v

Voltage MAX8725 0.11

INPUT CURRENT REGULATION

Curront Sonse Voltage. 7275 772 |
VoLs = REF -3 +3

Input Current-Limit Accuracy VcLs = REF x 0.75 -3 +3 %
Vcrs = REF x 0.5 -4 +4

CSSP/CSSN Input Voltage Range 8.0 28 \

CSSP/CSSN Input Current Vessp = VessN = VpeIN > 8.0V 730 pA

CLS Input Range 1.6 REF \

[INP Transconductance Vessp - VossN = 56mV 2.7 3.3 mA/N
:/gfgszp VcssN = 75mV, terminated with 75 +75

IINP Accuracy \1/(();&3; - VcssN = 56mV, terminated with 5 +5 %
\1/gksgszp VcssN = 20mV, terminated with 10 +10

[INP Output Current Vessp - VossN = 150mV, Viine = 0V 350 pA

[INP Output Voltage Vessp - VossN = 150mV, Vinp = float 3.5 Y

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 < 10mMA 115 mV

MAXIMN 7
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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
IF_Ei(r?tUndervoltage-Lookout Trip VDCIN = 8.0V 320 515 v
REFERENCE
REF Output Voltage Ref 0 < IRer < 500pA 4.1960 4.2520 \
Eclfiztundervoltage—Lockout Trip REF falling 39 v
TRIP POINTS
BATT POWER_FAIL Threshold VDCIN - VBATT, VDCIN falling 50 150 mV
ECSTt;Zg\éVER_FAIL Threshold 100 300 mv
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?12?%?;2%882;?;;ngrrent MAX1909 only, BATT = 3.0V per cell 3 6 MV

i\//lg;#&)r(i)sgmznly, MODE = float (3 cell), 918 9.42
Battery Undervoltage Threshold V
\l\//l?ﬁﬁ(i)jnc;nly, MODE = LDO (4 cell), 12935 12 565
DHIV Output Voltage With respect to SRC -4.5 -5.5 V
DHIV Sink Current 10 mA
DHI On-Resistance Low DHI = VpHIv, IpHI = -10mA 5 Q
DHI On-Resistance High DHI = VcssN, IpH = 10mA 4 Q
DLO On-Resistance High VbLov = 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/.lg\>/(,1\?gZ:S|IDC-T\|/_c:s|iiv%évlmA\i(W%: Vietw = 0.5 2.0 mA/V
GMS Loop Transconductance VCLS = 2.048V, Vcssp - VessN = 75mV 0.5 2.0 mA/NV
CCI/CCS/CCV Clamp Voltage 8;3 ) xggg z ;:8& 0.25V.<Veer <20V, 1 yg 600 | mv
LOGIC LEVELS
MODE Input Low Voltage 0.8 V
MODE Input Middle Voltage 1.6 2.0 \

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

-40°C to +85°C, unless otherwise noted.)

SEAURE jth 7L 7%,
B st 1 F B IR

(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 =

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
MODE Input High Voltage 2.8 \
ACOK AND PKPRES
ACOK Input Voltage Range 0 28 \
ACOK Sink Current Vacok = 0.4V, ACIN = 1.5V 1 mA
PKPRES Input Voltage Range 0 LDO \
PKPRES Battery Removal Detect EE—— % 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 = VsRrc - 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.
BT (E45 14
(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
: MAXWQOQ/MAXS?QJ\DEUW - MAXWQOQ/MAXB?ZJ\UEUQ SA
1 ‘f - ‘W‘\“MM 0A|SYSTEMLOAD
1 Vearr .
6V
S5A/div
IBATT
0A
] \N
4 0A 5A/div
13V
2V
Vee, Veey
{1
UL 1ov i i
500us/div 100us/div
MAXI/V 9
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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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MALIEE0, ¥ibE ChESESFEENL . ABATTHE
ELUFYERE

31V x (%(@%;ﬁ) < VgarT < (0.88 x Vpem)

P B AAERR ISR S TF D fvom = 400kHz BEATIF e #dE . #25
S PH A 1 p IE MOSFET . I JT A 121 n 7436 MOSFET JF
Ja—AH R M FHE R K TR SOLVOR, CCMP Y
FHCF, FRAG SIS TH) . OGP I T F 5 3 p V9 1 MOSFET
&L n i EMOSFET . TAES Sl AR A g, B
HT Voo Vearr. MR N E :

MAXIMN

AR TR 5,
e F Y

1 Veossn-VBATT
VessN

HArfnom = 400kHz:

__LxRippLE
Vessn - VBATT

VBATT xOFF

HH RippLE = :

1
toN +toFF

X BB AR SRR T EE R AE K 2 B AR &0 T Y HE [ 2 A0
R TAEHRE.

TE [ 78 e PR A 5 A, #5455 (LVO) & T0.15V (IMIN
= 5 HL P HL UG 7T R R /N T2 JE 30 e O BR R (IMAX =
RELSF), #Ehl#enl DUIFGAH A 3. R T i kT
Ivax, SPIBEHER B IMAX FL A RS2 L .

e BT R Y LR 20, WZCMP = SHFE, &
FIE L MOSFET #4 [ B W7 B 237 16 JE AT 4, X s
MEARES SR, 5% JEELEEE .

M(VpeN - Vearn) Z Z b A, 35847 7E0.3ps 1 B S 5%
B TE . & Vearr = 0.88 x Vpen, M43k 2| 5 46 56 P A
TR, toprf 2 M0.3ps. XFERT, TFIesi R Hs iz 1d
T

1

VBATT
VessN = VBATT

toFF +1

FEELE S B
LLVCEH B % 2015V FE, MAX1909/MAXS87253#
AFEZEg S . RS2 = 0.015QRT, Xf R H#0.5A:
0.15V

-— 2 _05A
20xRS2

IMIN
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MAX1909/MAX8725

L AR TR 2,
B it AR R

FEESMAT, ELVCHRETHR £0.15VL EZ A LTF
SR . AR S S T AR Y T B R A L b
BFEHL, O 78 L LT 48 CCS F i PR e AL IR
ot B P b B BT G A AR AR

=
FEHLHL S« 0 L FELIAL AT A PR AT I 15 B 2 BIAECCV . CCT
HCCSTI AT M.

CCVIH g&#hMz
Pl 5 7 Ak F i Ul B TR BR B (CC V) 45 il B MAX 1909/
MAX8725 [ TAEME I . i 7 A M2 45 & B Coy AR oy 24 A
0 ZEA AT o A T PR AE R R R B AR AT B BT A TR ) s
S 2 Ae M2 ph B R AT SR A B A AR S BT TR Y . Resr
BT HL A LA (Coyn I R R B FHL(ESR), RyJET
SR m#E, HAPRL = AVgarr / Alchg. GMVIT K
i 1 3w ST Rogmy K T 10MQ.  HLE IR B& 1Y 85 7
(GMV = Iccy / Vearr) BUR T 1% & HL it 47 % MODE%i A .
4T, GMV = 0.125mA/mV; 3 e, GMV =
0.167TmA/mV . DC-DC#& 4% 1) %5 5 Lok T 78 i H 3t A )
HHPHRS2:

1

GMoyT = ————
OUT = A g x RS2

F 1. BEREEHEGHRRNER

BATT

ccv
GMV
Rev % Rogmv ¥
I Cov — REF

B5. CCV I HE ]

Her, I TAEREE T FIE2)H Acsr = 20, RS2 =0.015Q,
At GMoyt = 3.33A/V.

Resk R

L

Cout —

EREE (9 (5 i eR E5Ch -
LTE—GM XROGI\/IV x(1+SCCV XRC\/)X
out (1+SCCV XROGMV)
RL

m@wvﬁ +sCout *ResR)

NO. NAME CALCULATION DESCRIPTION
1 Lowest frequency pole created by Ccy and GMV'’s finite output
’ CCV pole fp_cv = P <C resistance. Since Rogmy is very Iarge and not well controlled, the
OGMV Ccv exact value for the pole frequency is also not well controlled

(Rogmv > 10MQ).

1

f N S
Z_CV 2nRcy xCeyv

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 2aR 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 -
£-OUT ™ 2Resr xCour

4 Output zero

Output ESR Zero. This zero can keep the loop from crossing unity
gain if fz_our 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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FHH T MARATE e 45T F i AR 5 1% i o 5010 W A R 2
T AT S BT, CovEA HRogmv RS2 RIBH T, B
SRCov S Rogmv IR, Cov K bR 2 FAL 1 35 BT A9 - 15¢ B
. BIN, RovEAHCovEBZMBEYT, FEIRERCY
5Cov BB, Ft:

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

Cour FE A7 38 45 B I BA U R IR 2 OB ST, PRI BE I %
BT E 2 A, JFH:
R 1

(1 +sCoyr x RL) sCourt

=Rcv

A RESRAE B/, 45 FHOAH G A i Hh 2 507 B3 38 g B 30T 1)
ST L2200, B A i R T LT AL -

R
LTF = GMoyuT x —2—GMV
sCout
80 ey 0
60
N TN 45 @
= -. o
a ’ \ e}
2 2 N oo =)
< ' e b <<
= 0 \'.\ 0 &
-0 |{——MAG N
----- PHASE N
40 ‘ ‘ -135
01 1 10 100 1k 10k 100k 1M

FREQUENCY (Hz)

F6. CCVEREE I LY

MAXIMN

AR TR 5,
e F Y

L LTF = 1] DS 1350 (3 1%
fco_cv = aMour x GMv (%i‘%)
RIEIRHEREE , W08 4 e F AR AR T SS9 1/10.
TE#E30kHz 1 5% fa i -6 I LR o250, sKf#Rey

1

MODE = LDO (477 Hiith)
GMV = 0.125pA/mV
Court = 22pF

Vpart = 16.8V

Ry =0.2Q

GMoyt = 3.33A/V
fco_c\/ = 30kHz
fOSC = 400kHz

2n x Cout xfco_cv
GMV x GMoyT

= 10kQ

Rev =

HRRAMET ST AR R AR R, IR, ov < fp oyt
Ccv = (RL/Rev) Cout
HHCoy = 4nF (35471 L FN4A fr R FTHLEE ) -

Bl O45 T FT o T 55 0 A P s B 119 90 3 i .
FE .

CCIIp M
P 7 ] A FEL 35 150 B Rt FEL 0 2R 8 (CCT) 4 il B MA X 1909/
MAXST250 TAETE AL . BE SR St L 25 B BEL A0 0 T FL 3 2R
BN A MR /N, TR — RS RIATAME LIRS . Acg
JE FEL A IR 28 10 P 48 25 . RS2 78 FEL LI AG T L L
RS2 = 15mQ. RogmpE GMIBUR AR &R H BT, B K
T10MQ. GMIE st L LR R AR 5, $U{E I 1pA/mV.
GMour2&DC-DCH #2319 #5 5, $(E H3.3A/V.

i 1 1 i R 2R -

Rogwmi

LTF =GM xAcg) xRS2 x GM|l————="———
OUT XACSlI 1+sRogml xCol
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MAX1909/MAX8725

L AR TR 2,
B it AR R

CSIP CSIN

100 l 0

80 = \ ----- PHASE
60 |—= \\
40
' \ -45
20 : \\
0

MAGNITUDE (dB)

[EI—<CC| GMI 20 “‘
Cel % Roami ¥ -40 \ 90
I 0.1 10 1k 100k
— — ICTL FREQUENCY (Hz)
[ 7. CCIFEEHE R [E8. CCLEREE I by
TR — TR SRS, FiL: CCSIEE#ME
GMoyT = ———— V] O iy e FRL IR 130 B A\ FEL U PR T PR (CCS) 1 Tl IREMA X 1909/
Acg) xRS2 MAX8725 () TAEE B . B SR 4 Hi FEL 25 19 BEL PO T4 A
T 0 BIR A1) B % e B2 (9 B M AR /N, AR — A s R RT R
PR iR e B Acss F LRI BEH0 PO BB HE 25 . RS AR
LTF = GMI—_10GMI A IEBE, RS1 = 10mQ. Rogus ik GMS A #% i %%
~ 7 1+sRogmi xCe S PEYT, BOE KT 10MQ. GMS R4 A HL T UK 25 1 5
S, BUE N IpA/mV. GMNEDC-DCH M AL R,
IR RS B{E N (1/D) GMoyT = (1/D) 3.3A/V.
. __GMmI
CO_CI ZRCCI A?’\/IXFE’JTER

NRIERREE R T, W FR 5 A ATRAR T IF A% 1 1/10:
Ccl = GMI/ (2 fo_c1)

TEE 30kHz [ 5% f A R I+ I LT R o280, SR15Cqy

> 5.4nF. Copf{E K T e/ ME B9 10£5 5 AT BE 2 28 B b P A1

FEL B B A 7 . RIS T A R T B R s

T 1) A1 25 0 o 0 A
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LOAD
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100 l 0

80 5\ ----- PHASE
" \\
40 :

NERTEENAN
20 “‘ N\
40 \ %0

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

MAGNITUDE (dB)

//
&
PHASE (DEGREES)

[&110. CCSFFF&IJ
R AR RO -

Roams

LTF =GM;n x A xRS1x GMS
IN Css 1+sRogms xCcs

At
1

OMIN = 2 Gos <RST
IR A% i v K] R4 g -

Roams
1+sRogms xCcs

LTF =GMS

e TS

GMS
2nCcg

fco_cs=

RIER SRS E , W E BRI TSR A T FF AR R 19 1/10:
Ccs = GMS / (2= fco_cs)

TR 30kHz % M AR - AR LT s o280, sk 15 Ces

> 5.4nF. CosMIME K T/ MER 10F5RF, 7l BE 2 ik B b &

I A A FEL YA BB e B 3 % . 1045 T B TR

BUERST, A A R I FIR o AR B 1) 400 23 i 7 35 A

MAXIMN

AR TR 5,
e F Y

MOSFET 3K 588

DHIMIDLO%i B &t b, AT ah %R oh %
MOSFET. K& H 2 M MOSFET R gl fig IR . X
L5 B Y HE R AL T 1R 8K Y 28 10 A HL I A B8 AR S B RY o
AR A — B, HE VIR R S MIDLO s, IF
AT B 1 R I FETZEDLO 58 & < Wi fi A1 4. DLOYK sh# 5
MOSFET #i il 2 8] b 25 % FGHLBE . IRHL R B2, DAAR
E E & B BE X B E R TAE. &0, MAX1909/MAX8725
PA) S0 ) G 00 L % 4 4 MOSFET MR ATS A8 HiL A F 4252 A O e

KW R RS2, R MOSFET B & #3144 25mm,

M58 2 1.25mm £ 2.5mm. 5DLO% R[], DHIf H
FA50ns [ 52 ZE B 3k B 1A% 1 FET 7 DHI 58 4 3 7 2 Rl 3 .
DHUE 5 Z & i FET (195 | 2 W i F [R) R (19 4 2 %5 &

Wk &% p Y38 JF 5% 19 U0 48 B [B) D 0 o T o WGE JF O, mil
PMOS 3 Fif ) 58 DX A5 18] 6 o HE Al 2R FH & 10 n 38 P 26 1
Al B R 2K . FEN @ BRI BRAS s fE b, LY
“FFe7 i ESEEmBEA, HIMELTESE M.
FEMAR 1) 85 1 52 1) Bk A8 0 FE A At 2 HE B R R A BB X B 3
T L R X RO SN, Bk S Ea k.

15 11 98 sl (DHD) (9 #2135 FE A SRCE SRCLATR S5V, T RAK
pYATEFETAIMR U5 1 0.9A . W A O.5A FEIF (L RIE) . PNFRRLE
DHIfY Ehr dt AR R T 48, HA2.0Q (MEME) SE .

IR 8K 5 (DLO) Y 4218 /- T DLOV 53t 2 [], 7] LA yniA)
TEFET B U5 0.5A . W A O.9A FEL L (ML HU B . P ABHLAK

DLOW FHr k& v 58, HA1.0Q (MA(E)FH .

A BT B 17 & 0T 6 S L MOSFET 1 T -4l H 25
MAH mDLO. X — S — 2 ER& TFETH £,
P B A B AR AN - U FE S BRI FET nJ DA i 6 5 6] 5.
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MAX1909/MAX8725

L AR TR 2,
B it AR R

xR2. HEETHE

REFERENCE | QTY DESCRIPTION

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

AVX TPSE226M035R0300
Kemet T495X226MO35AS

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)

Cc17 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

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

L1 1

w’iT R
F0T0 T 5 PR 2 HL R B AT 1, LR VR T
FEXLE T

HEEMOSFET
MOSFET P2F1P3 (B 1) 7E ARG iE AT TIE BL AR, MRS
Tkt . X EaT LB A ST el B, HM AT
FHRSIVEMN R KM AR . B HEEEAEETX
BB HBUE TAE W o A v TARIR .

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 100k, +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-R0O10-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! (28-pin thin
QFN-EP)

pIIE/MIATEMOSFET (P1, N1)J2 P HE 45 il #5 1) IF & o014«
T & EG20V) A i B . FF R 2K m Rk B
A BT, FRiB B ST s I R AT I o X ik g
TOMF B BERE AR . = IIMOSFET (P1) 4420 e % #E #LFE
Ve M Vpenaiax) A& 148 B BELAE 45 FE AT 5S4 4E -
MAEFRT, VDCIN(MIN)%#F—FE‘J?ﬁﬁﬁiﬁjﬁﬁ(%ﬂ:
Vpeiax)#c T EIHAE, TAFEAE =38 2 (A B A BARHE -
TERAE Voo & 1F N RIABIZIZ & T Vpewaax) A& 4F T
AIHFE, Mi%% B RPIR A . MR, A1RAE Vpemnmax)
AN IR FEIZ T & T Voo & F TR HRE, V2% &
W/NPIRSE . IR DCINA S 7ER TEyu /Bl AR, fARTh
SRAGFE BT B 6 55 T T S FE AT .

MAXIMN




B e BA Fe IR SE FL P (Rpsony) 2R T H 85 RS 343 9F
B A kA AL MOSFET . B4 DLO M IR 548 f 45 {1t
JEMS R, DA SRR AR ey A AR M- U AR =
MOSFET Sl i = A R B dE A &, K& ot gl
(] 751 .

MAX1909/MAX8725 H. A H it i A6 X i 8 FL %, m] DA 1k
= W HIE I MOSFET [6] i 5238 (W MOSFET 3K s #8505 53) -
REBAXMRY, TR ZRKMOSFET N H B A — &
fIFERE, DABT Ik —A~MOSFET % % — MOSFET 3@ s} it 25
B IR

TH R A RE LR A R T, b TR, R
P1(tporrvax)) - N1(tponaviNy) < 40ns. AT )4k 3
AIRE S BN R R AT BB . a0 R i R i &
HEMEG, N EENT MR SRR 2 8] 3% 0 2,
PUTIE 2% . S 3 st ]

MOSFETIh#E

i 22 TAR AT 095 S 0R8 L BUAE AR O 5 S FE R S5 1F T
X ¥ = IMOSFET, - H F 5 L P 5 B A i KD FE(PD) i
B o A0 R P T

2
PD(P) = ( VBATT )( lLoaD ) « Ros(oN)
Vboin /A 2

HH, IR AEINE R i3 MOSFET 2k FEAR = i AR Bsf
AFFSCHRE . BJR, i E BPRFE N R R B 25K U Rps o)
72 2R HIRE e A MOSFET i /NR . FefEgE R B
FEFF K BHE(SE ) % T B BB (IR pg on) i = 7 it A L IR
=T RAISVLIAT, 5 FF I e # A gl R . 7 e
BB A IERC AR LRI, BT IF S MFECV2 b i J5 10
= MOSFET [ - 5% 453 FE K 2 18 e D v i (9 A 7]
TSR B 1) 15 1 MOSFET 76 FL UR L FR AR Aot EL A 2 656K 119
Rpsony» {EEE('%VDCIN(MAX)ETH%/E7%3!37%'?}2\‘, ] 7 3%
FHAEEHFEMMOSFET. WA 2 ML ERE
S B WT RS ], THEPL R JF iR S 2 i #EE
FRME. XER ARG AR R . MR TR
HLE. JRARHEAIPCBAT 2505 . T T B F R
(CEE AL AR RO B A5 T, AREIUR I AR, fRIFAE
P1 b %% — NPl (R AT BGIE -

MAXIMN

AR TR 5,
e F Y

3 CELLS

4 CELLS

RIPPLE CURRENT (A)

0.5

Vpein =19V
VCTL=ICTL=LDO0

0
8 9 10 11 12 13 14 15 16 17 18
VearT (V)

B 1. 2330 HE I 5 HE 7 B 1 56 2R (MAX1909)

VbeinMAx)? % Crss x fsw xILoaD
2 IGATE

H Cres NPT R ImEHTFLEY , Toate MR BE 2 1) U8 i/

S FNGER TS [

X FARBIMOSFET (N1), 5 R 2 #6 A2 Hh B £t 5 i A P
J it :

PD(P1_Switching) =

PD(NT) = |1

) ( VBATT )

( lLoAD
VbcIN

2
5 ) xRps(oN)

e — > Tl LR R B (R Y R AR (DT, E2)ml LL
By IENT MOSFET H fA Al & FE LI 8] i . 1 — 4
IS, B B FL AE T S A AT 1/3 9 AR R AT
PR EOR . XA AR R ATIERY, AR ORI R
2T DL E s

R E

FUHL LI . U AT T AR AR (S BT s [R] ) e 8 T HL B B
FEL SRR L 1 A1) 05 M RN LI AL 20 3 /0 Syt K TR L 5 1724
LI (ATL) 2 T :

ISAT = ICHG + (1/2) AIL
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MAX1909/MAX8725

L AR TR 2,
B it AR R

P T e
AlL = VBATT tOFF / L

Hep:

toFF = 2.5ps (VDCIN - VBATT) / VDCINXT T

VBATT < 0.88 VDCIN

By

torF = 0.3psXf T VBATT > 0.88 VDCIN
B4 THBELIIOVE 2% AR K. 3AHE FTHEE,
23 I FEL L I P 3 P P AR AL R 0
BT Y L EE ] DL B AR S B R, /N A T B
RN S BARRCE . LIR = AIL / Iepg = 0.309 %
VI3l F AT PUFE HUER R ST 5 R0 2 (AR A i 1) A

WA BELE

i A L AT JE R T 5 H T T P A 1 B0 LI (Trvis) Y
BoR. BT HARSN LERFEERKER S, aikik
FHHE AP E. $H80S-CON).

e | ( VearT(Vooin - VBaTT) )
RMS-'CHGL Voo J

i N LA AL K, fe i S Sl A ST ) S0 P AL T
SR BRI A2 10°C. RS0 HL H BEAE 50% 5 =5
FEE Ve = 2 x VearTht, #%F0.5 x Icug. AR B
I AN RE 5 2 i KLY 20K, AR PR iR 22 AR SR AR 8
LIPNGER S

Bt B B FE
i L PR WA P RS , A 2B 5 7K 2 FL T A
AFCHLE I BRIA LR . L, 2 8 FIESREBE L4
FLA A DB AN PR DC-DC#E e 8385 (16 2 7% #A 2R )
MEESHC BRTREMZOR, #ifk AR ESRIZ (R
THUMAYESR+ 40 B 2. 4H sl e HL AR T AR i L o P
. BT HRA B HUE RS AR MR RE T, B
Hepi LA

28

M e
JE BN R BB I FE FERE

T8 SR DU 7 T 23 6 P B I FRL T L+ L AT FE L,
DU 2 HE S P B . MAX1909/MAX8725 A 78 B 45 iy,
M ER T3V AR TR . Rt R
FZITBR DL B 2 /i, G I 7T EE R Y R R B N 4.5 mV
(RS2 = 15mQHt Iy = 300mA). X T34 HM, KAH
300mV i El, DB L FE R E IR R B TR A B0E 2 T Bk
A5 SFFATTHM, 1% 29 8400mV .
SFFMAX8725, #HIICTL B s A] DAV B I3 78 fE s R

/G =
M= TpF Ry B4 F DCIN 55 # 2 (&1 1). D4R LATE B
FEL U A SIS BT MA X 1909/MAX8725. D4tk fifE 2 —
WA, B DCINACHLDOF I R AL b . #He B E 1
Fr R LDO. DHIV. DLOVHIEAb S| 172320 .
A HAYPCBAG J Rk FIME RS . BURIEAR DL K R 40 1A & 1
w2 PCB A 2k T A% M4 At 3% 40 19 35 I — i
T 4R A — IR 25 D 3R SR oA K L S R AR R
MAXI1909/MAXST25 -G it T — APCBA A &% .
TR R A R RE R SR, E R 2R i, HE
FHZERML, BT AHHIZE FLHERZ.
RTEE N KRR ES, JKEENEE MG SER, +
(8] ZAE S A 1] W7 1) 1 ~F- 1
THE R DL A R T
1) HEAMARRINRITC, KHEbG LT &

a) R AR BEERARTT B SIZ, FH6 HIF /R0

2 DU ARG 18 1 FL A AG I

b) R AR ATRE A 1 KL AR 1 e b 25

o) R AR AT RE & Y Ho At RS AE 5 1 2%

d) f# FTE R T 5mmig 512k,

MAXIMN




2)

3)

4)

5)

MAXIMN

e) BCIMC2EH: £ "I MOSFET (FiZ 10mm K ).
R X 80 F 25 P [ it 32 9 2 L U T T

f) HLXFT s f/NMOSFET. iyt bAtk, K IRIT
15mm ).

HAAREOUT, R DIRITTAAM B, HoH i
JUF B8 . X 28K R 3L b R LG8 A 5E Y Tt
PREEFEX A LS, TR,

TOU )2 b ~F- T80 7 i o 4 oo 7 B 2 N 2P, DA
B TC (19 B F00 b 2 7 P R A ) o BEA TR, R A7
TETR FE B I ME 75 T 400 . JHG b R R 3 3% A A 20 A
Frf g, B0 TR AT AE A 1 M 2 FE A
M52, XAER] D% 90% 1) PCB A R 2k o] 55 .
ICHUE S T Ja, A 32T 647 s (LX 17 A0 I B
AL TC A (A M5 | 6 MIREFHLE) . EEMR:
IC 5 H A4 M BEAY R B s /N F 10mm.
fkMe{524%: REF. VCTL. ICTL. CCV. CCI. CCS.
IINP. ACINFIDCIN A3 8] F — A4~ 37 114 322
(GND) & . J5 2 & v g i 20 5| 2% [ 2 HU 75F S AR e A
(L). XLEFILWHRTIER /N, BEhSARFERK.
L TR ER, BB ST EAAA R, W
/N AR AT DU i LR . B AR T T A R
F TOER R XA .
R AR 9K 5h 2% (DHIAIDLO)R A fiE 46 (L < 20mm), FF
W L B L A M2 FIREF 5| 2% . 31X 05 | £ A% {8 FH
FAXFEE TE(W > 1.25mm) Y IE 4% .
Wb G i A I ICHU S, KA BHEA RULEE
GEPUR A
4 FPGND S| IR IE T s s BB, 7
V%L B % 4 P U M (it~ TR ) S5 K MR ) 2 3 5, [T 12
7w

EUFLAE T,

.?.
B st Z B R

KELVIN-SENSE VIAS

UNDER THE SENSE
RESISTOR
(REFER TO EVALUATION KIT)

OUTPUT

o [[UIOOUU -
1 ]
— — POWER PATH
— T
1 ]
1 ]
— (o) —]
1 [T
OO0 A0
QUIET GROUND
ISLAND
o [
O
O | INDUCTOR
(@]
° T
O O ® ®
O O
o o o Cout o
|
000 (o)e) 8 Cout 8
CiN
C00  ppyr  ©O
<4 GND

[&l12. PCBAfi Jaj 5241

TRANSISTOR COUNT: 2720
PROCESS: BiCMOS

BHIEE
29

Gc/8XYW/606 L XYIN



MAX1909/MAX8725

EHFEIE B TERS,
B it E R 5B

At =
=z Z'K_{Hl%

3 Ll bE N A L
AR VORHR A0 B4 P 7T B AR BT A B, 075 Bl A9 B4 A4 £, ##51 www.maxim-ic.com.cn/packages -)
%]
s
— o — |
o 3 %
D2/2
l—p/2 - =l =
WARKING —~ ' MU ] g
N = s}
AA Ah AA E/2 =] g |
J- =] o E2/2
=] =
B E [O0ED X E/_:_I = € e
/ j\ =
[y =
< B4 NSU
NG
123 ETAL A 320 PIN # 1 LD,
PIN # A-e/z 0.
LD. =
A TOP VIEW ~— -1, X[E]
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DETALA L i
SEATING AN T — & " TeranaL e
PLANE | [77Tole EVEN TERMINAL
PACKAGE OUTLINE,
16,20,28,32,40L THIN orN 5x5x0 80mm
|APPROVAL [DOCUNENT CONTROL
—~DRAWING NOT TO SCALE— 2101 40 L /
COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG. 16l Sx5 20L  Sx5 28 S5 32L  5x5 40L  SxS PKEG. 2 E2
SYwso | Man. e | MIN. TNOM.] MAX.| NIN JNOM.[MAX. | MIN. [NOW.[aX | MIN. [NOM.TMAX CODES win. Tnoe T | van TRon. Trax |
A |a70[0.75]080]0.70]0.75|aso[a70 0.75|asn 070 0.75|080| a70| 0.75] aso] T332 | 300 | 310 | 320 |30 | 210 | 320
Al Tosefoos] o [as2[aos| o fosefaos] o Jose[aes] o Jase] [Ti655-3 | 300 | 310 | 30| 300 | 340 | 320
a2 020 REF. | 020 REF. | 020 REF. 020 REF. | 020 REF. [riesn-1 | 300 | 330 | 320] 300 | 310 | a20]
b |o2s[o30 [a3s[02s]0.30] 035[0.20 [025] 0.30 | 0.20] 0.23] 0.30| 035020 025 120553 | 300 | 310 | 3.20 | 300 | 310 | 320
D 4.90[3.00 [ 3.10] 4.90[S.00] 5.10 [ 4.90 |S.00 | 5.10 | 4.90] 5.00 | 510 4.90[S.00 | 530 120554 200 | 210 | 220] 300 | 210 | 320
€ [4.90]500[5.10[4.90]500] 50[490 [5.00 | 540 [4.90[ 500|540 [4.90[5.00[ 540
e 0.80 BSC 065 BSC. 030 BSC. 0.50 BSC. 040 BSC. T2053°S | 345 | 325| 339 349 | 329 333
K o2s| - | - foes] - [ - loes] - [ - Joes] - [ - Jaes[ -] - 72055MN-5 | 345 | 325] 33| 15 | as| 335
L [030]o.40 os0]04s]0s5]0s5]0.45 [os5]0.65]0.30 [0.40] 050 030 0.40] 0 50 12855-3 | 315 | 325) 335| 315 | 325 335
N 16 2 28 2 «0 [Te655-4 | 260 [270| 280 260 | e70 [ 280
ND 4 S 7 8 10 Te855-5 260 | 270 | 280 | 260 | 2,70 | 280
NE 4 S 7 8 10 12855-6 315 | 325|335 315 | 325 | 335
JEDEC | VHHB VHHC WHHD-L ViHD-2 —— 1e855-7 | 260 [ 270 280 | 260 [ e.70 | 280
12655- | 315 | 325|335 315 | 325|335
NOTES: T2855N-1 | 315 | 325| 335 | 31S | 325 3.35
1. DIMENSIONING & TOLERANCING CONFORM TO ASNE Y145M-1994, e z: S ETEE
2 ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. | o855-4 1 300 L 310 380 34
3 N IS THE TOTAL NUNBER OF TERMINALS, T3255M-4 | 300 | 310 | 320 300 | 310 | 3:20
A\ THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL | 13255-5 | 3.00 | 310 |320]3.00 | 340 | 320 |
CONFORN 7O JESD 95-1 SPP-012 DETAILS OF TERMINAL #1 IDENTIFIER ARE | T3235N-1 | 3.00 ] 340 f 3201 300 | 310 | BE0 |
DOPTIONAL, BUT MUST BE LOCATED WITHIN THE ZINE INDICATED THE TERMINAL H1 T4035-1 | 340 [ 350[ 360 ] 340 | 350 | 360
IDENTIFIER NAY BE EITHER A MOLD OR MARKED FEATURE. T4055-2 | 3,40 | 350 | 360 | 340 | 350 | 360
A\ DMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETVEEN TAGSSHN-1 | 3.40 | 350 | 360 | 340 | 350 | 3.60
025 mm AND 0.30 nn FROM TERMINAL TIP.
A\ ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMVETRICAL FASHION.
/B\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS VELL AS THE TERMINALS.
5. DRAWING CONFORMS TO JEDEC MD220, EXCEPT EXPOSED PAD DIMENSIIN FOR
T2833-3, T2833-6, T4035-1 AND T4033-2.
A VARPAGE SHALL NOT EXCEED 010 mm.
11. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. @ NI
NUNBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. mm K
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION ‘e’, £0.05.
14. ALL DIMENSIONS APPLY TO BOTH LEADED AND PWFREE PARTS. PACKAGE DUTLINE,
16,20,28,32,40L_THIN QFN, 5xSx0.80mm
—~DRAWING NOT TO SCALE— [APPROVAL [DOCUMENT RV (2,
21-0140 | L |5
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