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ABSOLUTE MAXIMUM RATINGS

Vee, Vop, LX, SHDN to GND ... -0.3V to +4V
MODE, IC, PGOOD to GND .......ccocovviiiiiiiiiie -0.3Vto +4V
COMP, FB, REF, REFIN, REFOUT to GND ....-0.3V to (Vcc + 0.3V)

FBSELO, FBSEL1, TOFF, SKIP, SS to GND ...-0.3V to (Vcc + 0.3V)

VDD IO VCC oo -0.3V to + 0.3V
INTO VDD oo -0.3Vto (Vpp + 0.3V)
PGND t0 GND ...ooooiiiiiiicce -0.3V to +0.3V
LX 10 BST o -4V to +0.3V
BST10 GND ..o -0.3V to +8.0V
LX Current (NOte 1)...vviiiiiiiiiicic e +4.7A

REF Short Circuit to GND
REFOUT Short Circuit to GND
Continuous Power Dissipation (Ta = +70°C)

24-Pin Thin QFN (derate 20.8mW/°C above +70°C;

part mounted on 1in? of 10z copper)
Operating Temperature Range
Junction Temperature
Storage Temperature Range
Lead Temperature (soldering, 10s)

Continuous
Continuous

Note 1: LX has clamp diodes to PGND and IN. If continuous current is applied through these diodes, thermal limits must be observed.

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, ViN = +3.3V, Vcc = Vpp = SHDN = MODE = +3.3V, VRefrIN = VREF, SKIP = GND, Ta = 0°C to +85°C, unless oth-

erwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNIT
PWM CONTROLLER
VIN 1.3 3.6
Input Voltage Range \
Vce, Vbb 3.0 3.6
Output Adjust Range VouT £ VIN 0.5 2.7 \
Ta=+25C | 4 0 +3
VFB - VIN = +3.3V, ILoaD = O, to +85°C "y
VReFIN | MODE = Vce Ta =0°C to 4 0 4
+85°C ) "
Ta = +25°C
FBSELO = V¢, 0 +85°C 2.463 2.5 2.537
FBSEL1 = V¢,
REFIN=REF |TA=0CI0 | » 450 25 2550
+85°C
Ta = +25°C
FBSELO = Vce, |10 +85°C 1782 1.800 1.827
Feedback Voltage Accuracy FBSEL1 = GND, c
REFIN=REF [TA=0°Cto
VIN = +3.3V, +85°C 1.773 1.800 1.836
VFB ILoAD =0, T R \
= A=+
MODE = low FBSELO=GND |10 4+85°C 1477 1500 1.523
FBSEL1=Vcc
REFIN=REF  |TA=0°CT0 | 4 470 1500 1530
+85°C
Ta = +25°C
FBSELO=GND |10 4+85°C 0.492 0500 0.508
FBSEL1=GND
REFIN=0.5v  |TA=0CI0 | 4495 0500 0510
+85°C
Feedback Load-Regulation Error !Wj +1.3V10 +3.6V, ILOAD = 0 10 3A, 0.1 %
SKIP = Vce

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1, VjN = +3.3V, Vo = Vpp = SHDN = MODE = +3.3V, VReFIN = VREF, SKIP = GND, Ta = 0°C to +85°C, unless oth-

erwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
Sink-Mode Detect Threshold V\I/;EBFI-I\I MODE = Vce, VREFIN = +0.5V to +1.5V +18 +32 mv
Source-Mode Detect Threshold V\;FEBH'N MODE = Vce, VREFIN = +0.5V to +1.5V 32 -18 mv
MOSFET On-Resistance RNmMos | Vec = Vpp = VIN = +3.3VY, ILoaD = 0.5A 0.04 0.10 Q
Switching Frequency fsw (Note 2) 1 MHz
Maximum Output Current louT(RMS) | (Note 3) 3.3 A

- imirp | VN = +3.3V, MODE = GND or Vee, 3.60 4.2 4.85
Current-Limit Threshold - positive or sourcing mode A

ILIMIT_.N | MODE = Vg, negative or sinking mode -3.0
Qi VIN = +3.3V, MODE = GND or Vcc, positive
Pulse-Skipping Current Threshold Iskip_P or sourcing mode 0.5 0.8 1.1 A
Iy p VIN = +3.3V, MODE = GND or Vcc, positive 200
Zero Cross Current Threshold - or sourcing mode mA
Izx N MODE = V¢, negative or sinking mode -350
FB Input Bias Current FB = 1.01 x VTARGET (Note 4) -50 +50 nA
RTOFF = 33.2kQ 0.270 0.34 0.405
OffTime {OFF 2’,53; %‘3 X VTARGET RToFF= 110kQ | 0.85 100  1.15 us
RTOFF = 499kQ 3.8 4.5 52
Extended OffTime torr(EXT) | VFB < 0.3 X VTARGET (Notes 2, 4) t40:F Hs
Minimum On-Time toN(MIN) | (Note 2) 180 ns
Maximum On-Time tON(MAX) 5 11 us
SS Source Current ISS(SRC) 3.50 5.25 6.75 PA
SS Sink Current ISS(SNK) 100 PA
MODE = GND,
FBSELO = GND,
FBSEL1 = GND, 450 800
No-Load Supply Current lcc +1bp | ViN = 3.'3\/. VFB = 1.01x pA
+ 1IN (not switching) (Note 4) VTARGET
MODE = vcc, 700 1200
VFB = VTARGET
ICC+J|F|N|,DD SHDN = MODE = GND, LX = 0V or 3.3V 0.2 20
Shutdown Supply Currents — PA
IIN SHDN = MODE = GND, LX = 0V 0.2 20
ILX SHDN = MODE = GND, LX = 3.3V 0.1 20
MAXI/V 3
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = +3.3V, Vcc = Vpp = SHDN = MODE = +3.3V, VRerIN = VRer, SKIP = GND, Ta = 0°C to +85°C, unless oth-
erwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNIT

REFERENCE

Ta = +25°

oo Clo 140023 1100 1.1077
Reference Voltage VREF Vce = +3.0V to +3.6V \

Ta=0°Cto 1.0907 1.100 1.1094

+85°C
Reference Load Regulation IREF = -1pA to +50pA 10 mV
REFIN Input Voltage Range VREFIN Vce = +3.0V to +3.6V 0.5 15 Vv

VREFIN = +0.5V 1o +15y | IREFOUT=-TmA | 4 +10
VREFIN - to +1mA
REFOUT Output Accuracy VREFOUT IEFOUT = -5IA mV
VREFIN = +0.5V to +1.5V 10 +5mMA -20 +20

REFIN Input Bias Current IREFIN VREFIN = 1.1V -50 +50 nA
FAULT DETECTION
Thermal Shutdown TSHDN Rising, hysteresis = 15°C +165 °C
Undervoltage-Lockout Threshold | Vcc(uvLo) | Vec rising, 2% falling-edge hysteresis 2.5 2.7 2.9 V
PGOOD Trip Threshold (Lower) No load, falling edge, hysteresis = 1% -13 -10 -7 %
PGOOD Trip Threshold (Upper) No load, rising edge, hysteresis = 1% +7 +10 +13 %
PGOOD Propagation Delay tPGOOD ;E:;;:COTS 2% beyond PGOOD trip 10 us
PGOOD Output Low Voltage ISINK = TmA 0.1 Vv
PGOOD Leakage Current High state, forced to 3.6V 1 PA
INPUTS AND OUTPUTS
Logic Input High Voltage SKIP, SHDN, MODE, FBSELO, FBSEL 1 2.0 v
Logic Input Low Voltage SKIP, SHDN, MODE, FBSELO, FBSEL1 0.8 %
Logic Input Current SKIP, SHDN, MODE, FBSELO, FBSEL1 0.5 +0.5 LA

4 MAXIMN
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ELECTRICAL CHARACTERISTICS

(Circuit of Figure 1, VN = +3.3V, Vcc = Vpp = SHDN = MODE = +3.3V, VRerIN = VRer, SKIP = GND, Ta = -40°C to +85°C, unless
otherwise noted. Note 5)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNIT
PWM CONTROLLER
VIN 1.3 3.6
Input Voltage Range \
Vce, Vbb 3.0 3.6
Output Adjust Range VouT £ VIN 0.5 Vce Vv
VFB - VIN = +3.3V, ILoaD = 0, MODE = Vcc -5 +5 mV
VREFIN
FBSELO = Vcc,
FBSEL1=Vce, | 2438 2.562
REFIN = REF
FBSELO = Vcc,
Feedback Volt A FBSEL1 = GND, 1.755 1.845
eedback Voltage Accuracy B
VIN = +3.3V, ILOAD = O, REFIN = REF
VB | MoDE = | v
= low FBSELO = GND,
FBSEL1=Vce, | 1.463 1.538
REFIN = REF
FBSELO = GND,
FBSEL1 = GND, | 0.487 0.513
REFIN = 0.5V
Sink-Mode Detect Threshold V\I/?FE?:I_I\I MODE = Vcc, VREFIN = +0.5V to +1.5V +15 +35 mv
Source-Mode Detect Threshold V\Q?Fl_,\l MODE = Vcg, VREFIN = +0.5V to +1.5V -35 -15 mV
nFET On-Resistance RNMOS Vce = Vpbp = VIN = +3.3V, ILoaDp = 0.5A 0.10 Q
Switching Frequency fsw (Note 2) 1 MHz
Current-Limit Threshold imrp | IN = +3.3V, MODE = GND or Vcc, 3.35 5.05 A
- positive or sourcing mode
Pulse-Skipping Current Threshold IskiP_P ViN - +3.3V, MO,DE = GNDorVee, 0.4 1.2 A
- positive or sourcing mode
RToFF = 33.2kQ | 0.250 0.425
Off-Time tOFF E/NF(E;; %3 X VTARGET RTOFF = 110kQ | 0.8 12 us
RTOFF = 499kQ 3.8 5.2
Maximum On-Time tON(MAX) 5 gs
SS Source Current ISS(SRC) 3 7 pA
SS Sink Current ISS(SNK) 100 PA

MAXIMN 5

SLGIXVIN



MAX1515

REE. AEHFEXE.
& EZ DDR 1375 28

ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, VN = +3.3V, Vcc = Vpp = SHDN = MODE = +3.3V, VRerIN = VRer, SKIP = GND, Ta

otherwise noted. Note 5)

= -40°C to +85°C, unless

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
MODE = GND,
FBSELO =
FBSEL1 = GND, 900
No-Load Supply Current lcc +Ibp | VIN=3.3V VFB = 1.01 x LA
+ N (Note 4) VTARGET
MODE = Vcc 1300
VFB = VTARGET
'Ci]’m"DD SHDN = MODE = GND, LX = 0V or 3.3V 20
Shutdown Supply Currents — PA
lIN SHDN = MODE = GND, LX = 0V 20
ILx SHDN = MODE = GND, LX = 3.3V 20
REFERENCE
Reference Voltage VREF Vce = +3.0V to +3.6V 1.086 1.114 Y
Reference Load Regulation IREF = -1pA to +50pA 12 mV
REFIN Input Voltage Range VREFIN Vce = +3.0V to +3.6V, Ve > VREFIN + 1.35V 0.5 1.5 V
VREFIN = +0.5V to +1.5v | REFOUT =-1mA | = g +15
VREFIN - to +1mA
REFOUT Output Accuracy VREFOUT | Y mV
_ REFOUT = -5m i
VREFIN = +0.5V to +1.5V 10 +5mMA 25 +25
FAULT DETECTION
Undervoltage-Lockout Threshold | VccuvLo) | Vec rising, 2% falling-edge hysteresis 2.40 2.95 V
PGOOD Trip Threshold (Lower) No load, falling edge, hysteresis = 1% -13 -7 %
PGOOD Trip Threshold (Upper) No load, rising edge, hysteresis = 1% +7 +13 %
INPUTS AND OUTPUTS
Logic Input High Voltage SKIP, SHDN, MODE, FBSELO, FBSEL1 2.0 \Y
Logic Input Low Voltage SKIP, SHDN, MODE, FBSELO, FBSEL1 0.8 \
Note 2: Guaranteed by design. Not production tested.
Note 3: Not tested; guaranteed by layout. Maximum output current may be limited by thermal capability to a lower value.
Note 4: VTARGET is the set output voltage determined by VRerFIN, FBSELO, and FBSEL1.
Note 5: Specifications to -40°C are guaranteed by design, not production tested.
6 N AXI/V
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HRTEFFIE

(MAX1515 Circuit of Figure 1, ViN = 2.5V, Vpp = Vcc = SHDN = MODE = 3.3V, Ta = +25°C, unless otherwise noted.)

100
90
80
70
60
50
40
30
20
10

0

EFFICIENCY (%)

MAXIMV

1.25V OUTPUT EFFICIENCY 1.25V OUTPUT EFFICIENCY 1.25V OUTPUT VOLTAGE
vs. LOAD CURRENT vs. LOAD CURRENT vs. LOAD CURRENT
- 100 s 1.258 g
SQURCE, SKIP 2 g % g g
‘a- g /l" N g E
80 fr AN g
% I/ K SOURCE, SKIP _ 1254
[ SINK, SKIP {1 . FHHI = SINK, PWM
LU A2 = | SINK, SKIP / P \ | SOURCE, PWM
T /4 =S WA = .|
- source 1/ D 50 [ S 1250 4
| P Li £ 4 |- SOURCE, /I 5 Prdd \
J F|SINK, PWM o PWM / SINK. PWM % |- SINK, SKIP ‘ N
i 30 T S s \ SOURCE, SKIP \
; Vn=25V 1 20 T Vin =25V ' Vin =25V
/ i Vour=125V || 0 A Vour=125V | L Vour = 1.25V
d i Rrorr = 110kQ RToFF = 220kQ Rrorr = 110kQ
= LU LIl O LULLL L Ll 1242 | |
0.001 0.01 01 1 10 0.001 0.01 0.1 1 10 3 2 4 0 1 92 4
LOAD CURRENT (A) LOAD CURRENT (A) LOAD CURRENT (A)
0.9V OUTPUT EFFICIENCY 0.9V OUTPUT EFFICIENCY
vs. LOAD GURRENT vs. LOAD CURRENT
100 = 100 o
SQURCE, SKIP g | g
90 " g 90 2
Dz’ NE [T e
80 7y 7 = 80 I \
o KN 7 " R SOURCE.sKP
< SINK, SKIP = AL 4
E 60 |y / E g |SINK SKiP /i
S AL V2 S LA
= ] = L
= 50 [SOURCE[flf T g 50 [
= PWM = SOURCE, i
5 40 /ﬂ R |
30 JLSINK PWM 30 1
] I sing P
20 H Vin=1.8V 20 /, ¢ Vin=1.8V
10 /| 1 Vout =0.9V 10 LA H Vour=0.9v
d ] Rrorr = 110kQ d ! RT0FF = 220kQ
0 1] LI Ll LIl O H LU L1l
0.001 0.01 01 1 10 0.001 0.01 0.1 1 10
LOAD CURRENT (A) LOAD CURRENT (A)
0.9V OUTPUT VOLTAGE SWITCHING FREQUENCY
vs. LOAD CURRENT vs. LOAD CURRENT
0.908 g 600 5
: | PWMMODE c
H . 500 H
_ 0904 S \f‘\
= SINK, PWM 5 a0 S
2] v SOURCE, PWM =
=
8 0900 |—r—— \‘ & 2 i
=) T E 300
5 | ¢ \ = J
= | SINK, SKIP A N = ]
3 ‘ N S 200 i
089 | SOURCE, SKIP % { s mooe
ViN=1.8V 100
-Vour=0.9v ViN=25V
Rrorr = 110kQ Vour =1.25V
0.892 S 0 _
3 2 4 0 1 2 3 4 3 2 4 0 1 2 3 4
LOAD CURRENT (A) LOAD CURRENT ()
7
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(MAX1515 Circuit of Figure 1, ViN = 2.5V, Vpp = Vcc = SHDN = MODE = 3.3V, Ta = +25°C, unless otherwise noted.)

BT R (%)

REF VOLTAGE REFOUT VOLTAGE REGULATION TOFF TIME
vs. REF LOAD CURRENT vs. LOAD CURRENT vs. TOFF RESISTOR
1104 . 1265 . 5 -
o S ] 5
E 1.260 < z A PAE
=1.102 = 5
s w 1.255 v
c 2 \ = 3
v S =2 /
1,100 — 21250 1 & y
= 5 \ 2 /
= 2 \ 2 7
" £51.245 < //
1.098 N
1240 > 1 7
<d /
7
1.096 1.235 0
0 20 | 60 80 100 5100 50 5 10 15 0 100 200 300 400 500
REF LOAD CURRENT (uA) REFOUT LOAD CURRENT (mA) TOFF RESISTOR (ke2)
PEAK CURRENT LIMIT STARTUP AND SHUTDOWN WAVEFORM
vs. SS VOLTAGE (HEAVY LOAD)
5 _ i - - - - VI\AAXWEWIEIIOHZ
B 3.3V ——
g 0 Lol A
4 g
= P 0 Bt B
= [~
% 3 ,/ 0 """ C
= e 1A
= L~
3 2 //
< Pz 0 D
& 125\/ ...........................
1 ViN=2.5V ] N
Voyr=1.25V | 0 —— E
RroFr = 110kQ © - - SKIP=GND,RLoap = 10Q
0 i i i i i i i i i
1.0 12 14 16 18 500us/div
SS VOLTAGE (V) A: PGOOD, 5V/div D: INDUCTOR CURRENT, 1A/div
B: S5, 2V/div E: OUTPUT VOLTAGE, 1V/div
C: SHDN, 5V/div
8 MM
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HR T EFFIE (£2)

(MAX1515 Circuit of Figure 1, ViN = 2.5V, Vpp = Vcc = SHDN = MODE = 3.3V, Ta = +25°C, unless otherwise noted.)

STARTUP AND SHUTDOWN WAVEFORM
(LIGHT LOAD)

MAX1515 toc13

A
18
C
1A t t ; :
0 D
125V ................................................
0 =i 7.. ......... E
: SKIP = GND, Rioap = 100Q
1ms/div
A: PGOOD, 5V/div D: INDUCTOR CURRENT, 1A/div
B: SS, 2V/div E: QUTPUT VOLTAGE, 1V/div
C: SHDN, 5V/div

DDR-MODE LOAD TRANSIENT

MAX1515 toc15

0 B
2A
0 C
-2A
1.25V fyrvryri - A AARRRAAARANY - D
20us/div
A: LX, 2V/div C: INDUCTOR CURRENT, 2A/div
B: LOAD CONTROL, D: OUTPUT VOLTAGE, 50mV/div
5V/div
SKIP = GND

MAXIMV

DDR-MODE LOAD TRANSIENT

MAX1515 toc14
T T

2.5V
A
0
0 B
2A
0
2A
1.25V
20us/div
A LX, 2V/div C: INDUCTOR CURRENT, 2A/div
B: LOAD CONTROL,  D: QUTPUT VOLTAGE, 50mV/div
5V/div
SKIP = GND
DDR-MODE LOAD TRANSIENT
I . IMAXWSWIBIOHG
25\/:'..:: |
[ ! il A
0 |
0 B
2A
0 ¢
-2A
1.25V W D
20us/div
A: LX, 2v/div C: INDUCTOR CURRENT, 2A/div
B: LOAD CONTROL, D: OUTPUT VOLTAGE, 50mV/div
5V/div
SKIP = GND
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HR T EFFIE (£2)

(MAX1515 Circuit of Figure 1, ViN = 2.5V, Vpp = Vcc = SHDN = MODE = 3.3V, Ta = +25°C, unless otherwise noted.)

MAX1515

DDR-MODE LOAD TRANSIENT

MAX1515 toc17
T

T T T
T T T
Iy

DDR-MODE LOAD TRANSIENT

MAX1515 toc18

25V
A A
0
0 B
2A
0 C
on |
1.25V D
20us/div 20us/div
A: LX, 2V/div C: INDUCTOR CURRENT, 2A/div A LX, 2V/div C: INDUCTOR CURRENT, 2A/div
B: LOAD CONTROL,  D: OUTPUT VOLTAGE, 50mV/div B: LOAD CONTROL, ~ D: OUTPUT VOLTAGE, 50mV/div
5V/div 5V/div
SKIP = GND SKIP = GND
REFIN TRANSITION REFOUT LOAD TRANSIENT
- . . . . IMAXWSW'S toc19 . . . . . . |MAX151.5 toc20
23y T T T T
0 A +10mA
1.5V A
B -10mA
1.0V
15V
c
1.0V
0A D 1.25V B
27 1.24V
50us/div 10us/div

A: PGOOD, 5V/div C: OUTPUT VOLTAGE, 0.5V/div
B: REFIN, 0.5V/div D: INDUCTOR CURRENT, 2A/div
SKIP = GND

A: REFOUT LOAD, 20mA/div  B: REFOUT VOLTAGE, 10mV/div

10 MAXI N




REBE. HAEHXE.
& EZ DDR 1375 28

51 #si B
Bl B Ih&E
1,2 PGND et . LEARIEPIES AR 20 B IT A R AR A . P PGND 5 IELE — ik .
3 IC WHRZEHE . %% PGND.
{51 MOSFET M 4K ) 2 REFOUT Z i Y FL RS A . 3 B R (+3.0V~ +3.6V). R 1pF
4 VDD (/MH) B35 5] PGND. Vipp 3K 314 Fl REFOUT & #5 fbFL .
5 REFOUT REFIN ZZ it . 24 MODE = Ve i, %5128 REFIN B9 22 i i . — 1> 0. 47F B B HL 2 55 1% 5
GND-. 4 MODE = GND iif, REFOUT #4% 1.
6 SS WJash. S GND A1 — HL25 AT DARR il 5 shish 1 1R T EL i -
- PGOOD R R IR F R . 4% LR = T8I T 400 (8 10% B, PGOOD % A% . 4% H FL R IE &
PGOOD 4t T EBLAS . KW T PGOOD it M1k .
8 TOFF SR ] £ A . TOFF 5 GND [ 4 — HERBE I 15 SC s [a] .
[HA .
9 - DDR #3 F (MODE = V), FBHEF25E 7FE REFIN HLJE .
JEDDR # T (MODE = GND), H #Z42 fi th al S (b e fon th i e, s i 1 3 o BHL 2 A DA SR it
A R H L
10 COMP A #AME . COMP UGS Ve Z A1 — 4> 470pF LA DL SR 40 M
HAUHLIRER A . T — > 10Q H BB B R IR (+3.0V £43.6V). I 1pF (e/ME) B &R A S
R Vee # % GND.
12 GND RRALI A . K T T M R IS A% 5 GND .

13 REF 7&1%\/%?&%&%% JH1.0pF %85 A 55 B B GND. 1T /B R {1k Sop A FRLRE . Se Wi Rt
W

HMERELMERT A . DDR T (MODE = V), REFIN %€ FB {17 H£. 3EDDR #:{ N (MODE = GND),

14 REFIN | 4% REFIN #%#%%] REF.
FelriE . A% F-T-I 3SR SSH 7 4% . SHDN AT MODE 68 MAX 1515 (1 TAE#E.
SHDN MODE  #iH]
15 0N fi% fi% K& R 85 #5 A REFOUT < 4]
1% = R R T #8554, REFOUT T
= 1% PR T #RF, dEDDR £, REFOUT X H]
= = B FE IR 25 FFi, DDR 3, REFOUT TAF

A LRSI . MODE 13 5€ 18 15 %% 9 DDR #£ {5 3E DDR #i5, H4% il REFOUT Z##F. 4 MODE =
16 MODE Vee i, MAX1515 TYEZEDDR #¢:, REFOUT 4T LAEIRZ . 2 MODE = GND I, MAX1515#1% €
JAEDDR# 3, REFOUT #i2E 1. #1507 & WL /E# 2 (MODE)#54r «

17 FBSELO MODE = GND i, 5 FBSEL1 — [F]15% % P F 8 15 25 i 4 S FBL . 2012 MODE = Ve, THHFHi%#23] GND.

MAXIMN "

SLGIXVIN



MAX1515

REBE. HEHFXE.
& EZ DDR 1375 28

SIHIsEE (4E)

S| B E4 Ihek

18 FBSEL1 MODE = GND i}, 5 FBSELO — [R50 B FE IR 1 #5 A0 Hh FEL R . ISR MODE = Ve, 1 HF %428 GND.

19 SKIP BRkap bl A - %05 Ve AHIERT, 87 TAETEMRMRS 1R dil PWM B . 5 GND ME#ERT, iR T

YEZE B shik ik =

20 BST TR AR TR A . ARIE R R TR (B 1), FEEE - IME 0. 01pF A .
51 20 LX LB 27 8. LXJE 51 NMOS T3 I 3 IR AR A0 NMOS [7] 25 5 i S il 1935 825 . 44 LX

: SIS .
23, 24 IN FURHIA . PRI AR ER A . S 413V £ 3.6V FIFHEE. B4 INGHEREE k.

R1. ENBTAER

* . + .
COMPONENT DDR I\ﬁg[?g(l\llzosl?)lgfvcc) DDR MZOADAI\ET(I(\)II(Q)\I;%U: Vcoe)
Input Voltage (VIN) 2.3Vto 2.7V 1.6V to 2.0V
Output Voltage (VouT) 1.25V 0.9v
Ci, Input Capacitor 33pF, 6.3V, ceramic 33pF, 6.3V, ceramic
TDK C3225XR0J336V TDK C3225XR0J336V
Switching Frequency (fsw) 250kHz 500kHz 250kHz 500kHz

2.5uH, 4.5A, Sumida

1.2uH, 6.8A, Sumida

2.5uH, 4.5A, Sumida

1.2uH, 6.8A, Sumida

L. Inductor CDRH8D28-2R5 CDR7D28MN-1R2 CDRH8D28-2R5 CDR7D28MN-1R2
330pF, 18mQ 220pF, 18mQ 330pF, 18mQ 220pF, 18mQ
CouT, Output Capacitor Sanyo 2R5TPE330MI Sanyo 2R5TPE220MI Sanyo 2R5TPE330MI Sanyo 2R5TPE220MI
POSCAP POSCAP POSCAP POSCAP
RTOFF 221kQ, 1% 110kQ, 1% 221kQ, 1% 110kQ, 1%
x2. TTHHENE PRI AR B
SUPPLIER WEBSITE MAX1515 FrdE R LK (K] 1) BT 7742 DDR % 08 15 45 T
Coilcraft www.coilcraft.com BUSRY — R B S R RN — B SR E S v . RSP
Coiltronics www.coiltronics.com R TCPFERE L3R 1, 3R 2 BT A % JO P A i 7
Kemet www.kemet.com R
\, é Y
Panasonic WWW.panasonic.com li'ﬂﬁﬁﬁ
Sanyo WWWw.sanyo.com MAXI1515 IEJ ﬂ} N %?ﬁ*ﬁﬁ N ‘ﬁﬁé%ﬁﬂﬂ' I‘Eﬂ PWM DC-DC -tF?
Sumida www.sumida.com BN +1.3V £ +3.6V I Hi A U B3R +0.5V 2
Taiyo Yuden wwnw Lyuden com +2.7V B LR . MAX1515 AT 08 3A 2L T4k
25 B " s %I i=n
TDK www.component.tdk.com Eﬁ‘{i"” Wnﬁﬁ%ﬁki 40},11%5/J NMQS\Ijjiﬁ?\é;TEQT%
TOKG P —— BRI T IEARROR L T 4 AR R
- - MR E R R (K 2) .

12
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REE. HEHFXE.
& EZ DDR 175 28

Cast
VBias
(3.0VT036V) 0.01uF
Vin
Voo BST (1.3VT0 3.6V)
IN . -
R2 T ow
100k Vee 33uF
C1vcg a%%ME MAXIM L
o comp MAXISIS 1.20H Vour = V1 =Vooe /2
— LX
PGOOD - ’Itgg(;ﬂF
PWNM MODE — u
- PGND
L SKIP MODE SKIP G %
ON f— GND
»—
oFF SHDN L
Vee -
(DDR MODE) Crer MODE FBSELO
Tuf FBSEL1 %
|— REF
RroFF - VRerouT = VTTR
110kQ REFOUT c
REFOUT
- TOFF o4y Rss OPTIONAL
Vona 10|0<Q = - Chs
(25V0R18v) 1%
REFIN 0.01uF
sS
— SEE TABLE 1 FOR COMPONENT SPECIFICATIONS
[ 1. FRIER JH
Vee FB  FBSEL1 FBSELO comP SKIP SS BST
REF
REF FBSEL |
GND v FBGAN =1 pecone MOE MAXIM
/
PGOOD
el SOFT- MAX1515
00D START
}‘ Losic [ [ "
1 1+ AN\ CURRENT
— . i SENSE (+/-)
Vop m ZX(5)
- [
ERR | | H-siDE
REF BUF * NV - DRIVER
REFOUT
PWM LX
- _I + LOGIC VTD —
SNK
SINK/
SNK/SRC L-SIDE
REFIN THRESHOLD ™1 SI%JGRI(C)E SRC DRIVER _‘
MODE I
CURRENT
TIMER SENSE
7400 PGND
TOFF | SHoN

B 2. ZyRERER]
MAXIMN

13
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MAX1515

REBE. HEHFXE.
& EZ DDR 1375 28

+3.3Vﬁ.§$7]ﬁ (VCC 41‘:',-7 VDD)

MAX1515 [N ERHLEE T 2 3 3V I ELHL U . 3881 0 R 1%
I E R E TEICANERE (95%) 3.3V RE L.
1% 3.3V I E IR ZME Ve (PWME RIS Hvpp
(WM SR S AL E S b g FRL R ), WO, R R A
FRAE
IBIAS = IcC + IREFOUT + fsw (QG(LOW) + QG(HIGH))

itl:'j7 ICCE‘Jﬂﬂiﬂ{E%ﬁlSOpA, fsw%ﬁﬂ‘éb@iﬁ, QG(LOW)
M Qg ricay = M # MOSFET HIMHE S L, £9°4 1nC-

AR AU — 4~ 3.0V~ 3.6V A9 & FLIE, TR B A
7/)?\ (V]N)Lﬁ 33V1ﬁﬁﬁ)\ (VCCﬂEnVDD) E%Egﬁo ilu
K33V E B TRARE LR, ShuikERI
g, WAUERMERE S (SHDN HKEI &), HEHARL
EH .

B BRI
MAX 1515 BAEE R R BT AE,  DAGE IR /ML

o 72 ol A B R B N R MOSFET. AR, X4
FELJBCERL I K T 4.2 A B 428 il 7% 9 I8 51 31 MOSFET . e KA
BRI EARX R :

Vout * toFF

ISOURCE_MAX = lLmiT_pP - o

LRI E PR (JATUE 4 2A), topp A2 [ 2 DT [A] . Xf
TR TARE ST, SRR b 3.7A.
HEW AT, MAX1515 A HBHLTE F-3 .24 DL E 2 #f
RIgshWr B . KW ARTNITEARXT:

VouTtorr - 2(Vin- Vourt) toLy
oL

ISINK _MAX = I ir N+

ERH, Tgnk max BRARBARIT, T AR
ML E IR (I (E-3.0A) oy y REFEI FLES £ 140 1
B, 2 500ms, topp [ 2 SR ], X T T 4R 4
PERITEAEERE , oM -2 S A B Bt KR A LA

14

)5 e R
A Bh B T 3 Sh AR HY G IR A 2 2 A5 B2 T 9 AR RR Ui
LB B FL L RR , FEAIS T R AR TR . BEAE S| S S A
GND Z [H] {5 B} HL 2 Cg g P42 il P 0 FRL 37T PR ) b T 33
. EHJE, SaEREEBUE AE 2.6V) B5H
SHDN# L a, SpA (HIUE ) B1E i U5 46 X %0 3
AT, SSHIMHEEREZ TS . 2 ss ERREMK TS
07V, BN E. LR 07V IFEEL 18VES, B
TPR H T = B PR TFR (7;2< W, Electrical Characteristics)-
BOA s R HEE BE R R AR B A R

_ Iss(sro) *t

Vss Cos

X H ISS(SRC)I% Electrical Characteristics B 308
i

FI) 52K i L PR A B R) e | R S
_ Cgg x 1.8V
Iss(SRO)

B shad R A A R AT R (B S 3 51 B S S b Y R P T
Ze, W

t

Vgg - 0.7V

X lumiT_p
VREF -

SSlmiT =

XH, ILIM]TipIElli Electrical Characteristics Y 1E 7] FR i
(IR . — BB s A bRy EE RS 1.8V, HI M
NG A TR (ILE 3).

B E IR
MAX 1515 P& B LB, 438k NMOS (1 55 HL 37 PR
TE42A. SCIR L PP 2 7 BT A R K L3R R 1 (828
— B, TTTE SS A GND Z i — A L L Rgg 35 51 H
F). 3 R 7 PR B O 4] 98B0 R X Cosg -

VRer X lLimiT
Rss = [l— +0.7V | / Iss(sre)
LIMIT_P

X, Ty v BT RIS BRI, 2800 pvyr p
ISS(SRC)EPE W, Electrical Characteristics -

MAXIMN




1.8V

Vss (V)

Iumrr_p

ILmir (A)

[ 3. BRI
A/ AR

MAX1515 RS2 RF S0 40 i i 2k . A T U8 HE A X
ﬁﬁﬁ‘%?ﬂﬁﬂ', %‘ VFB <03x VTARGET’ MAXI1515 ﬁﬁ
FIE K S Vo B () SR s il L - e % e BRSO Y A T
L HEG WM B, FHIECEETE R 4 x topg- TE
BRI A 25 R, il NMOS FF o6 T, SR
— BLRREL S K B 1 F B0 O T 56 09 L I AR B B K
M. millNMOS FFREIEE, #IRSHRZL U 1Y
TE WA (topg), KT NMOS R L FE. BT &
A — N NMOS FFRab Tk 2, BT DAR R B R
L. MR, RMS LR R R B K PRI TR
AR . 7R 3 SO AR HERR B Vig > 0.3 X VrarGET
Z T, MAX1515 2 — H R HEX Mt e Wris[|] (9 7 =X T
fE. AR 5 a3 S TR e T .

KA Bea5
SROMTEC B B i A = ME 5 B IE — R (Bl2):
HF AR TR R IR AR T, e AR Y i i R
EREMIEf S, KFEidlNMOS KBTS . 5
WRER S — SRS E T cOMP i i SME LA 4R
f o AR i TO T R 4 A O AT 4R i R .
FE COMP 5| V4 FOL 2 ] B S Y PR WA . (2 WL BRI
Kaiihary.

ALK
MAX 1515 P& — > Al 5 i3 i B O P s S 8 19 B85 5 T
NTR

MAXIMN

REBE. HAEFXE.
& EZ DDR 1375 28

TE COMP i3 Voo Z [B] I — LA Ccomp P ART 52
WORAR AT AME . HERIREE N, TS 470pF LA .

T {E#=t (MODE)

MODE 5| T4 & MAX1515 4 DDR £ (MODE =
Vee) BAEDDR # L (MODE = GND). &1 LYE{£ DDR
B, RI# SKIP MAKE-F (= WEkFk i (i B )
Bkt (RA B F51), MAX1515REM AR . 5
5k, DDR # A REFOUT &£l gE, 2L REFIN HL
FEWZ it . £IEDDR BT, X4 SKIP AL F-ht
MAX1515 HeeJRH B . 3E DDR # F REFOUT Z

Z# T1E (SKIP)

MAX1515 A] TAETEBRBK B2, DUBEAR AR 2 (Y F 3T
#&. K8 i SKIP 5 GND AH 2 BIVRT ¥ Ho 3 B A Bk ik v
. TESRE PWM BT, FFOCHR AR [ 2, ] 2 TR
L LR AR TR I 0 R AR AR R A — DO BB N 1Y
RGBSR . T AT HI g T4 (EMI) 915 B &
fifi Maxim PI3 . www.maxim-ic.com.cn. BkBkifi 5%
T HAEBARTF IR, @G T IRLE R R
TRA BRI .

EH PWM
H MAX1515 1 SKIP 5 V o M 2 AT 8 7 i ALK e 7S
5 Ui Bsf () 22 1) pwM S X R AE 52 BT 1D Y PWM
AR B IF A AR X E 8 (S W L O Y A A
#hary. F A HE Ryopp X AE B2 NMOS D131 1
SCITHSTE] , AT FF SC AR B =8 IMHz, AT P FERL
H R IFOCMER L o RO R R AR ] R AT T
5if 1l PWM AR 2 i K 5 i NMO'S T 96 Y 538 i [A]
AT 3G 0 A AR R 45 R B &, SR B 1
FERE 0. fE8— LW A 45 3R, =i NMOoS JF 5%
T, I — HARE RS E 2 R S T
KAHEGIEE 424 FRIAE) B R 1E. &I NMOS KK
WrBs, TEREE B B R BT A] (topp) PO B BREFRBHIRE,
[AI AR NMOS FF 56 T3l . Ik NMOS FF I 4 4 i {k
SHH toppdi K. HTEPWMBEAT, BR&F -4
NMOS Ff 538, B DL b FRL i 2 22 .
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MAX1515

REBE. HEHFXE.
& EZ DDR 1375 28

*3. LIEER
SHDN MODE SKIP REFOUT STEP-DOWN STEP-DOWN
PIN BUFFER REGULATOR MODE REGULATOR CURRENT
Low Low X Off, High-Z Off Off
Low High X On Off Off
) ) On, non-DDR mode. Source only.
High Low Low Off, High-Z FB regulates to preset voltage or 0.5V. Pulse-skipping mode.
) . . On, non-DDR mode. Source/sink.
High Low High Off, High-2 FB regulates to preset voltage or 0.5V. Forced-PWM mode.
) . On, DDR mode. Source/sink.
High High Low on FB regulates to REFIN. Pulse-skipping mode.
) . ) On, DDR mode. Source/sink.
High High High on FB regulates to REFIN. Forced-PWM mode.
X =LK
BhEx (RHER) R4 WHBEEE

742 SKIP 2| GND AI A0 iF MAX 1515 H h7E B A L (7] 4]
e, BN TEESZCRA B, BT o#s
PWM A3 . 24 2% L I s 2 Bk Bk b A T T PR FL . (e TR
8 800mA) 1) —2Eht, TR ¥4 M pwM A H sh U1 5
Bk AR L

MAX1515 TAETEBk Bkt i, S THR &R, e
oG HTRRAL. Bk T R R R L, A
! Ve < Vrepin B, SR A S B3I —A LXFFRJAHI. 4
Vig < VrRepin B> @I NMOS FFO6 08, e ik
A H B i R SR R E (B HL I G FLIR I = B 800mA 1Y IE 1]
BEBk BT TRR (Iskp p = 800mA). 2"l NMOS
FFIRKHIES, (K NMOS [R5 T T, FF AR Fr ik
SHBIFF AR S 200mA BT FHE TR .

BRAK M (RN )
24 MAX1515 £ DDR #3 (MODE = V) N i858k ki T
fEBLART (SKIP = GND), MAX1515 [T H /8% A 5 il #5
T it PR 3 S U /R A TR TRR (VRppiN £25mV)
BF 4 TAERE . FEBk ko IR H B, MAX1515 %
HE 0 R B A B AT (2 0L Bk o (1 B 2C) R
a3 M EF R BIR AR TR L B, MAX1515
HEARARR . MAX1515 TER AR B4 J5 BT 46 it
FFIEAK I NMOS - iK1 NMOS 4+ T3l R 248 B 2 335 56
WIEF ] (topp). 1K1 NMOS KW /G, =il NMOS T I

16

OUTPUT
FBSELO FBSEL1 VOLTAGE
GND GND Adjustable
VFB = VREFIN
GND Vce 1.5V
Vce GND 1.8V
Vce Vce 2.5V

R 5 RS B T 5 Y HL AT A B o AL T RR
(-350mA). H B R T RTTR, S —
HATRHEZ. BEFAET, X2 0B X4 H & 5
skt —Sefkeh . TEE M, RS IG4 TR ]
BR, 26 R SR S il A T2 L5 il PWML AR K
b o iefr EEL IR ) R ok R AR 9 ] P B B St A Bk ok oo
PFM AAEBE K o 9 PWM Z [B] DT . X AR ATL )38l Pl Jgk
SR N:DpERS IR U N (o el 1] 0Py 2 e VAR RN ()
Jikrfr LA TR A — 2

JE DDR #EzCH %1 H B [

o TAETEAE DDR #230 (MODE = GND, VggpiN = VRER)
B, HEH AT 2.5V, 1.8V, 1.5VH—F. ¥
FB 5118 5%t F R AHZE , I8 3T FBSELO Ml FBSELI Y
ANEEEREFEmHBEE, BEETLFe. &85

MAXIMN




HRTER R, A¥ FBSELO A1 FBSEL1 # £ GND, FH#%
REFIN ¥ii 5 REF Al 2 [A] ) B BHL 43 FE g AHEE (B 5). 4
Vip = Vrepn > AT 0E% BRI EIRE . Rg BL100kQ,
RpHI TG

R
Veg = VREF(ﬁJ

X, Vrpr=1.1V.

REFIN 5 REF Ui AHIERT, S8 F BB L S0 ) Ha BHL 43
W & ¥ L E R B N IEE R T, EE R ER R
T, # REFIN %5 B A2, i 6 4 L 6

2.

DDR #z{A9%) HH B &
£ DDR # 3 (MODE = Vcc), MAX1515 % FB 17 £
REFIN W EMHEE. T DDRHT, £ H IR 200K i iR
EEER IR ER —2F . F14H T MAX1515 7EM A
T DDR BT .

HEZMES (REFOUT)
MODE = Ve I, G887 BB B 34 23 AR 25 1) i oA
SEHABE (VRprn) ZME R, XAESHKHE
W AR/INT 0.47pF I M & A R BEAT M, TR
2 W/ IR AR B Y, T AE K A R R AR A B ) B
ASMRZA . B AE NER £5mA FESR T, ZZehds T
S EE MR R AL (VRern) 1 £20mV G
W. MRHMHEEBEEEEN 0.5V~1.5V. MODE =
GND i B G2 i 25 5 1A

R H (PGOOD)

PGOOD & — /™ 1% 25 Wi A0t F F 1Y) 6 1 BL A8 1) I U
H . KW AIEUE 300 PGOOD MAKHLF-. FH B4 G,
g B B R TEAUE R 210% 8B N, PGOOD BIA &
PHAS . %0 B R P el b h i & 1E H R 10% I,
o #:18 MOSFET, f pGooDH Ik (WK 2). 7
PGOOD 5 V¢ Z [0 % #% — S E - hr ra B T DL H 32 45
FLCPRFL . T, 100kQ Y FELRE BI aT i 2 R 22 508

WE.

WA NS - MR PR . LIRS T +165°CH,
Toie Vsppn BRI, B AL AR SRkl . 245
R +150°C B, SR ATIRE TE.

MAXIMN

REBE. HAEFXE.
& EZ DDR 1375 28

LOAD - - o 0
CURRENT

INDUCTOR
CURRENT

T1500) e = (= AN A VAR 7;7 VARVARY,
VOLTAGE . 1

LX
VOLTAGE

—
e

B 4. AT

REF LXH vy T
MAXIMN +

MAX1515
PGND

T
REFIN GND %

FB

MODE
FBSELO
FBSEL1

[ 5. L REFIN %t HB B I FE #8180 Vour

HPH
5B A IARE 04 TEAR K AR E B T 5 9 Al A 6 48 £
) A AR . O R AR R U T R R PR 4
H T IRBI LR BAROR , B8 BCIERE R 1C R S
I BRI A . A ¢ QFN HERER R E &, W EH

Maxim M3 www.maxim-ic.com.cn-

Th#E

MAX1515 B Ih#E £ Zk B T >N B Zh R I S 1% 2460

FE. AT A A E YR EEL R R PR R S AR T . JCER T T

(1) -3 B 7 AE I T FE (BT SR i FE ——PSL) 1Lk
PSL = C x V|N? X fsw
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MAX1515

REBE. HEHFXE.
& EZ DDR 1375 28

MAXIMUM RECOMMENDED OPERATING
FREQUENCY vs. INPUT VOLTAGE
800

/\ Vout = 1.8V/
400 _
‘/\ Vour=1.8V

}/OUT =125V Vour =09V
200 Vour =25V ]
0 / ‘ NO LOAD
15 2.0 25 3.0 35

Vin (V)

1000

351

FREQUENCY (kHz)

B 6. K LIEHIRS A AR R

XH,

C =5nF

fow AT IAH

P RIF E 2R G 1 SHFE PCL 4 :
PCL = louT? x RNMOS

X HL:

Iour = TERHI

Rnmos = NMOS 1538 FLfH

121155
W %58 (9 DDR 7= 5h i, AR A 1 TR R o
&, ArHEer-me, #EEdAncHETS LEs,
AT R R T A BRI
) BERFNPWM BRI RE. R RKIIEHES
ILE 6.
2) AR ER A AR R . S R RN SR A R SRk i e E
E KAt ] .
3) AR ST I E) SR 1% SE Ryopg-
4) WRYEH R . S BTHSE] . AR R 0 - 0 (R M R
HHLJ

REZHIFKINE
FOE BT AT E]
MAX1515 7] DL TAEFE pWM B, RS A9 I S 450 3% B ke

18

x5. HEEWTHE (IouT = 3A)

VIN Vourt frwm L Cout RTOFF
(v) V) (kHz) (uH) (uF) (k)
3.3 2.5 400 1.5 100 499
3.3 1.8 400 2.2 150 110
3.3 15 480 2.2 180 110
3.3 1.2 420 2.2 220 150
25 1.8 430 1.2 100 49.9
25 15 320 1.8 150 110
25 1.2 440 15 180 110

PWM T 5 NMOS B3R JF e 1) e Wi |] . AR =S 28,
AT T BT 45, AT i R 2T 8 S B At -
VN = VouTt

torF =
frwm X VN

X

topr = E HY ST TA]

VN = fAHRE

Vour = R

fpwm = DEITFFE, pwM B
Rropp MITHEA XA

110kQ
1.00us

RrorF = (toFr - 0.035us)

HA Veropp BH A 1.1V, RETEEY 0.351s ~ 4.5ps I
HEFZ I Ryopp 1H 4 33 .2kQ ~ 499k Q.
BHBRZUH EHIMELTH
PWM M T MAX 1515 0 TAES % 3 BT topp (H
Rropp RIEE). Vin I Vour, FHERRILTA:
Vin - Vout - VeoHa
torr(Vin - VcHa + VbiscHa)

frwm =

Hep:
Veng = M FET Ryvos FTHLE DCR 51 AR LU ST,
[] % HL I

VbiscHg = M A% FET RNMos*ﬂEEEZDCR CIPN:OLEEN R
AT FEL ] 6 L s

MAXIMN




T, Vepe M Virscng 25 FEUE H 528 3T A 3 0
(1= I 2 Y I 7 S N A
B, WABFI, Vepg M Vprscug FEE A TUEHLT M
BEA, FELRREL . ARSE T Al R p A &

lout X Rprop

Af = -
P VIN X toFF

X', Rprop M AP MOSFET (40mQ, #LHU{F) F1HL &Y
CENE

B 1
PP LT 7 B R SRS RO - ML (L) FE(E FRLR
(Ippak)- F3CH I8 I LIR J2 PR AC i 230 I8 L Uit U 0 {0
S5ERKER AEAERE. 24 LIR B K 0] B
N, B[R] B 25 SR B Y AR AE NS0 . R U B S
MBI Z LLE N 25% (LIR = 0.25) 7647 ] 345 R 1 i
B LU I 0 -, KT 7 19 R R e PR 3 s L UL R PO
1 1.125f%:

Vout x toFF
loutgvax) X LIR

HAh, BRI R/AMERRER/DN, W ATRE# PRAIE R T %
IE I L A IR T R AR T 1A /s

L=

lus

1A
R R B, O R R R E 1125 x
Iout(max)> A, VEE R AR

Lmin 2 (VIN(MAX) - VOUT) X

Vout * torF

IPEAK = louT(MAX) + > L

peir e R S ik VA virg £ i < O S S 1 s s Y A
{6, T HAEGEE B9 TARSR T SRR B A HLRR

BNB B
il OB L T L e A i ) L P UL MR R . 7 BEL RS
S IN A E] Smm A3 77 3 — 0.1pF A9 ESR A ESL H

MAXIMN

KB JE. Wﬁﬁ;‘éf.

FEEZ DDR 157788

7%, FRIEREMER . ARHE RMS $i A 20 HL I N 4 HL R
BORER AR T g AHLZY

\/VOUT(VIN - Vour)
VIN

lrms = |OUT(MAX){

B BB IR
iy H UE DR FL AR R H P R0 . i SR BRI S R B, R
MW EN . BRI TIEREENER, MAXI515
Bq%/J\%tHﬁ{ﬁEE»EEIﬁE VRIPPLE > 1% x VOUT° i‘FﬁA'JH:II
AN f/NESR TFHEINT:
L
toFF

ESR >21% x

(LA B2 8 L 9 R PP, A0 BUE AR 7
BRI 2400 SR T 4 8 A
Fat:

VREFIN X 'OFF 105, /s
Vour

#E DDR R, i U A KRR A 2
0 LA G P 5 0 4 L0 25 BB R FL L (ESR)
LU, LU A2 4 H SO0t A SRR A I R, %
B REHEEOR, ESRIEAREAME.

Sty b0 SRR A AR AN, P 0 B ok
TR ESRIGRAN, FLAHY BSR A6 AL 45 (1 S 2R
o 8 PP 2 U - 7 L P 5 g U
Bk

Cour 2

VsTEP
AlouT(MAX)

4 ORGSR KA AR RIS, i R A A0 0 B
T B2 KM ESR R AFE il BER 04 i LR SOk
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£ h=1 AR A R R /IME
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REE. AEHFEXE.
& EZ DDR 1375 28

HEEE (£)

(BB SO (I 9 23 T fiE

AT HUA , ANFE BRI A0 ERESMEE B, 1A 1 www.maxim-ic.com.cn/packages.)

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG 12L 4x4 16L 4x4 20L 4x4 24L 4x4 PKC. D2 E2 DIV
REF. [ MN. [NOm. [ MAx. [ MIN. | nom. [ Max. [ MIN [ NOM, | Max. [ MIN. | NOM. [ MAX. CODES MIN. | Nom. [ max.| MmN, | NOM, | MAX. [ALLOVED
A 0,70 | 0,75 080 [0.70 [ 0,75 | 080 | 0.70 | 0.75 | 080 | 0.70 | 0.75 | 0.80 Ti244-2 195 | 210 | 225 | 195 210 | 225 NO
AL 00 [002 | 005 00 [o002 | 005 | 00 [002 [ 005] 00 [ o002 | 00s Ti244-3 | 195 | 210 [225] 195 | 210 [ 225 [ YES
A2 020 REF 020 REF 0.20 REF 020 REF Ti244-4 195 | 210 | 225 | 195 210 | 2285 NO
b 0.25 | 0.30 035025 | 030 | 0.35| 020 | 025 | 0.30 | 0.18 | 0.23 | 0.30 T1644-2 195 | 210 | 225 | 195 210 | 225 NO
D 3,90 [ 400 | 4.0 |3.90 [ 400 | 440 [ 3.90 [ 4.00 | 410 [3.90 | 400 [ 410 T1644-3 | 195 | 210 [225) 195 | 210 | 225 [ YES
E 3,90 | 4.00 | 410 [3.90 | 400 | 410 | 3.90 | 4.00 | 410 | 3.90 | 400 | 410 T1644-4 195 [ 210 | 225) 195 | 210 [225| NO
e 0.80 BSC. 0.65 BSC. 050 BSC. 0.50 BSC. Te044-1 | 195 [ 210 [225] 195 [ 210 [ 225 o
K 025 | - - Joas| - [ - Joas] - | - [oas] - - To044-2 | 195 [ 210 [225] 195 | 210 [ 225 [ YES
L 045|055 | 065|045 | 055 | 065 | 045|055 | 065 | 0.30 | 0.40 | 0.50 T2044-3 195 | 210 | 225 | 195 210 | 225 NO
N 12 16 20 24 T2444-1 245 | 260 | 263 | 245 | 260 | 263 NO
ND 3 4 5 6 Te444-2 | 195 [ 210 [225] 195 [ 210 [ 225 YES
NE 3 4 S 6 T2444-3 245 | 260 | 263 | 245 | 2,60 | 263 YES
[Ygdee WGGB WGGC WGGD-1 WGGD-2 Te444-4 | 245 | 260 [ 263] 245 ] 260 263 NO
NOTES:
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M- 1994,
2. AL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.
/A THE TERNINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL GONFORM TO
JESD 95-1 SPP-012. DETALS 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.
A\ DIMENSION b APPLES 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.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION. EI‘@ DALLAS /VI/JXI/VI
/A COPLANARTY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS. 7 SEMICONDUGTOR
9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT FOR T2444—1, T2444—3 AND T2444-4. TG pACKAGE OUTLINE
12, 16, 20, 24L THIN QFN, 4x4x0.8mm
APPROVAL DOCUMENT CONTROL NO. REV.
21-0139 C 2/2
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