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ABSOLUTE MAXIMUM RATINGS

TON 1O PGNDT ..ot -0.3V to +28V
VDD tO PGND T ... -0.3V to +6V
VectoVpp......... -0.3Vto +0.3V
OVPtO AGND ........ooviiiiiiiiiiiiiiceeee -0.3V to +6V
SHDN, STDBY, SKIPto AGND ...........ccoooviiiiii -0.3V to +6V
REFIN, FB, PGOOD1,

PGOOD2to AGND ........ccoovviiiiiiieei -0.3Vto (Vcc + 0.3V)
CSH, CSLto AGND ........cooovviiiiiiiiicee -0.3V to (Vcc + 0.3V)
DLto PGNDT ..o -0.3V to (Vpp + 0.3V)
BSTto PGNDT ..o -1V to +34V

.................. -0.3V to +6V
...-0.3V to (VBsT + 0.3V)
-0.3V to +26V

VTTIH0 PGND2 ... 0.3V to +6V
VTT to PGND2 -0.3V to (V17| + 0.3V)
VTTS to AGND -0.3V to (Vce + 0.3V)
VTTR 10 AGND ... -0.3V to (VcsL + 0.3V)

PGND1, PGND2 t0 AGND .......cooviiiiiiiiiiiiie -0.3Vto +0.3V
Continuous Power Dissipation (Ta = +70°C)

24-Pin, 4mm x 4mm TQFN-EP

(derated 27.8mW/°C above +70°C) ........ccocvveeieeenn... 2222mW
Operating Temperature Range ..............c.cccoeee -40°C to +85°C
Junction Temperature...................
Storage Temperature Range .
Lead Temperature (soldering, 10S) ......c.cccoccvvviviiiiiinnn. +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

(VIN = 12V, Vce = Vpb = VSADN = VREFIN = 5V, VesL = 1.8V, STDBY = SKIP = AGND, Ta = 0°C to +85°C, unless otherwise noted.

Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
PWM CONTROLLER
\Y 3 26
Input Voltage Range N \
Ve, Vob 4.5 5.5
v 45V 10 26V FB = AGND 1485 1500 1.515
IN = 4.5V t0 26V, _
Output Voltage Accuracy VesL SKIP = Ve FB = Vc(.; 1.782 1.800 1.818 \Y
FB = Adj 0.99 1.000 1.01
Output Voltage Range VesL 1 2.7 \
Load Regulation Error VecsH - VesL = 0 to 18mV, SKIP = Vee 0.1 %
Line Regulation Error Vpp = 4.5V 10 5.5V, VN = 4.5V to 26V 0.25 %
Soft-Start Ramp Time tssTART | Rising edge of SHDN 1.4 2.1 ms
Soft-Stop Ramp Time tsstop | Falling edge of SHDN 2.8 ms
Soft-Stop Threshold 25 mV
RTON = 96.75kQ
(600kHz), 167ns nominal 15 15
- ViN= 12V, RTON = 200k (300kHz), .
On-Time Accuracy (Note 2) toN VosL = 1.2V 333ns nominal -10 +10 %o
RTON = 303.25kQ
(200kHz), 500ns nominal 19 15
2 N AXIW
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ELECTRICAL CHARACTERISTICS (continued)

(VN = 12V, Vce = Vbp = VSHDN = VREFIN = 5V, VesL = 1.8V, STDBY = SKIP = AGND, Ta = 0°C to +85°C, unless otherwise noted.
Typical values are at Ta = +25°C.) (Note 1)

BREERE

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Minimum Off-Time toFFMIN) | (Note 2) 250 350 ns
. FB forced above 1.0V, STDBY = AGND or
Quiescent Supply Current (Vpp) IDD Vo, TA = +25°C 0.01 1.00 PA
FB forced above 1.0V (SMPS, VTT, and 5 4 mA
VTTR blocks); STDBY = Vcc
Quiescent Supply Current (Vcc) lcc (
FB forced above 1.0V (ultra-skip and VTTR
blocks); STDBY = AGND 275 475 WA
Shutdown Supply Current i
| | SHDN = AGND, Ta = +25°C 0.01 5 A
(VoD + Vo) CC + DD A=+ H
TON Pin Shutdown Current o | 11PN = AGND, Vin = 26V, Vpp = 0 or 8V, 0.01  1.00 UA
Ta = +25°C
LINEAR REGULATOR (VTT)
VTTI Input Voltage Range VT 1.0 2.8 \
VTTI Supply Current IVTTI VvTTI = 2.5V, VREFIN = 1.4V 10 50 uA
VTTI Shutdown Current SHDN = AGND, Ta = +25°C 10 uA
REFIN Input Bias Current V1Tl = 2.5V, VREFIN = 1.4V -50 +50 nA
REFIN Range VREFIN 0.5 1.5 \Y
REFIN Disable Threshold VgCS' v
High-side on-resistance
0.12 0.25
VTT Internal MOSFET (source, Iyt = 0.1A) Q
Low-side on-resistance (sink, lyTT = 0.1A) 0.18 0.36
VREFIN = 1V,
- -5 +5
VTT Output-Accuracy (VREFIN - SmV) or 1} — 1 50uA
S Load (VcsL/2 - 5BmV) to mV
ource Loa VTTS, VTT = VTTS | VREFIN = 0.5V to 1.5V, 5
IvTT = +300mMA
v sy VREFIN = 1V, 5 +5
VTT Output-Accuracy (VREFIN + SmV) Or 111\ = _50pA
Sink Load (VesL/2 + 5mV) to mV
v -oa VTTS, VTT = VTTS | VREFIN = 0.5V to 1.5V, +5
IvTT = -300mA
VTT Load Regulation -50pA to -1TA < Iyt < +50pA to +1A 13 17 mV/A
VTT Line Regulation 1.0V <V <2.8VY, Iyt = £100mA 1 mV
S 2 4
VTT Current Limit ouree A
Sink -4 -2
VTT Current-Limit Soft-Start Time With respect to internal VTT_EN signal 160 us
VTT Discharge MOSFET OVP = Ve 16 Q
VTTS Input Current Ta = +25°C 0.1 1.0 pA
M AXIW 3
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 12V, Vce = Vpp = VSADN = VREFIN = 5V, VesL = 1.8V, STDBY = SKIP = AGND, Ta = 0°C to +85°C, unless otherwise noted.
Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
REFERENCE BUFFER (VTTR)
VT = +1TmA -10 10
VTTR Output Accuracy (Adj) REFIN to VTTR vir=="m b
IvTT = £3mA -20 +20 Iy
IvTT = +1mA -10 10
VTTR Output Accuracy (Preset) VesL/2 to VTR Vit= = ki
IvTT = £3mA -20 +20
VTTR Maximum .
Recommended Current Source/sink 5 mA
FAULT DETECTION (SMPS)
SMPS OVP and PGOOD1 o
Upper Trip Threshold 12 15 18 %
SMPS OVP and PGOOD 1
Upper Trip Threshold tovp FB forced 25mV above trip threshold 10 us
Fault-Propagation Delay
SMPS Output Undervoltage
2
Fault-Propagation Delay tuvp 00 Hs
SMPS PGOODT Lower Trip Measured at FB, hysteresis = 256mV -12 -15 -18 %
Threshold
PGOOD1 Lower Trip Threshold i FB forced 50mV below PGOOD1 trip 10 S
Propagation Delay PGOOD1 threshold H
PGOOD1 Output Low Voltage ISINK = 3mA 0.4 \
FB = 1V (PGOOD1 high impedance),
PGOOD1 Leakage Current IPGOODT | pG00OD1 forced 1o 5V. Th = +25°C 1 WA
Rising edge, PWM disabled below this level;
TON POR Threshold VPOR(IN) hysteresis = 200mV 3.0 V
FAULT DETECTION (VTT)
PGOOD2 Upper Trip Threshold Hysteresis = 25mV 8 10 13 %
PGOOD2 Lower Trip Threshold Hysteresis = 26mV -13 -10 -8 %
. VTTS forced 50mV beyond PGOOD2
PGOOD2 Propagation Delay tPGOOD2 trip threshold 10 us
PGOOD2 Fault Latch Delay VTTS forced 50mV beyond PGOOD2 5 ms
trip threshold
PGOOD2 Output Low Voltage ISINK = 3mA 0.4 Vv
VTTS = VRerIN (PGOOD2 high impedance),
PGOOD2 Leakage Current IPGOOD2 | p500D2 forced to 5V, Ta = +25°C 1 WA
FAULT DETECTION
Thermal-Shutdown Threshold TSHDN Hysteresis = 15°C 160 °C
Vce Undervoltage Lockout Rising edge, IC disabled below this level
Threshold VuvLoveo) hysteresis = 200mV 3.8 41 4.4 v
CSL Discharge MOSFET OVP = Vce 16 Q

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 12V, Vce = Vpp = VSADN = VREFIN = 5V, VesL = 1.8V, STDBY = SKIP = AGND, Ta = 0°C to +85°C, unless otherwise noted.

Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS

CURRENT LIMIT

Valley Current-Limit Threshold VLIMIT VcsH - VesL 17 20 25 mV

Current-Limit Threshold ==

(Negative) VNEG VesH - Ves, SKIP = Vee -23 mV

Current-Limit Threshold

(Zero Crossing) Vzx VesH - VesL 1 mV

SMPS GATE DRIVERS

DH Gate Driver On-Resistance RbpH BST - LX forced to 5V 1.5 5.0 Q

) ) DL high 1.5 5.0

DL Gate Driver On-Resistance RpL Q
DL low 0.6 3.0

DH Gate Driver Source/ Iph | DH forced to 2.5V, BST - LX forced to 5V 1 A

Sink Current

DL Gate Driver Source/ IpLsrc) | DL forced to 2.5V 1 A

Sink Current IDL(SNK) | DL forced to 2.5V 3

) DL rising, Ta = +25°C 10 25

Dead Time tDEAD ns
DL falling, Ta = +25°C 15 35

Internal BST Switch IBST = 10mA,

On-Resistance ResT Vpp = 5V internal design target 4.5 Q
VBST = ViLx = 26V, SHDN = AGND,

LX, BST Leakage Current Tp = +25°C 0.001 20 HA

INPUTS AND OUTPUTS

) SHDN, STDBY, SKIP, OVP, rising edge

Logic Input Threshold hysteresis = 300mV/600mV (min/max) 1.30 1.65 2.00 \

Logic Input Current SKIP = AGND or Vcc, -1 +1 uA

Input Leakage Current VcsH = 0V or Ve, Ta = +25°C -1 +1 A

Input Bias Current VesL = 0V or Voo 55 100 uA

MAXIW 5
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ELECTRICAL CHARACTERISTICS

(VIN =12V, Vce = Vpp = VSHDN = VREFIN = 5V, VesL = 1.8V, STDBY = SKIP = AGND, Ta = -40°C to +85°C, unless otherwise noted.)
(Note 1)

PARAMETER | symBoL | CONDITIONS MIN MAX | UNITS
PWM CONTROLLER
\ 3 26
Input Voltage Range N \
Vce, Vob 4.5 5.5
v 45V 10 26V FB = AGND 1.485 1.520
IN = 4.5V to 26V, _
Output Voltage Accuracy VesL SKIP = Voo FB = Vc§ 1.782 1.820 \Y
FB = Adj 0.990 1.020
RTON = 96.75kQ
(600kHz), 167ns -15 +15
nominal
Vine 12V RToON = 200kQ
On-Time Accuracy (Note 2) toN IN= i (300kHz), 333ns -10 +10 %
VesL= 1.2V .
nominal
Rton = 303.25kQ
(200kHz), 500ns -15 +15
nominal
Minimum Off-Time torF(MIN) | (Note 2) 350 ns
FB forced above 1.0V (PWM, VTT, and 4 mA
VTTR blocks); STDBY = Vcc
Quiescent Supply Current (Vce) Icc
FB forced above 1.0V (ultra-skip and 475 A
VTTR blocks); STDBY = AGND H
LINEAR REGULATOR (VTT)
VTTI Input Voltage Range VVTTI 1.0 2.8 Y
VTTI Supply Current IVTTI VVTTI = 2.5V, VREFIN = 1.4V 50 pA
REFIN Range VREFIN 0.5 1.5 Vv
REFIN Disable Threshold Vg%' v
VTT Internal MOSFET High—slide on—resi‘stance (sc?urce, IvTT = 0.1A) 0.25 o
Low-side on-resistance (sink, lytT = 0.1A) 0.36
VTT Load Regulation -50pA to -1A < Iy1T < +50pA to +1A 17 mV/A

6 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = 12V, Vce = Vpp = VSADN = VREFIN = 5V, Vst = 1.8V, STDBY = SKIP = AGND, Ta = -40°C to +85°C, unless otherwise noted.)

BREERE

(Note 1)
PARAMETER | SYMBOL | CONDITIONS MIN MAX | UNITS
REFERENCE BUFFER (VTTR)
) V1T = £1TmA -10 +10

VTTR Output Accuracy (Adj) REFIN to VTTR mV
IVTT = £3mA -20 +20

VTTR Output Accuracy (Preset) Ves2toVTTR VT =*1mA 10 10 1y
IvTT = £3mA -20 +20

FAULT DETECTION (SMPS)

PGOOD1 Output Low Voltage | | ISINK = 3mA 0.4 | Vv

FAULT DETECTION (VTT)

PGOOD2 Output Low Voltage | | ISINK = 3mA 0.4 | V

FAULT DETECTION

\T/ﬁrcelsjr?éjlzrvoltage Lockout VVLONVCS) E;/ssltr;?e(esdlsggi Iz%glr:\ibled below this level, 40 44 v

CURRENT LIMIT

Valley Current-Limit Threshold VumIT VcsH - VesL 15 25 mV

SMPS GATE DRIVERS

DH Gate Driver On-Resistance RpH BST - LX forced to 5V 5 Q

. . DL high 5
DL Gate Driver On-Resistance RpL Q
DL low 3
) DL rising 10

Dead Time tDEAD DL falling s ns

INPUTS AND OUTPUTS

Logio Input Threshold ysterosis = doomvis0omy mimma | "3 2 | v

Note 1: Limits are 100% production tested at Ta = +25°C. Maximum and minimum limits over temperature are guaranteed by design

and characterization.

Note 2: On-time and off-time specifications are measured from 50% point at the DH pin with LX = GND, Vst = 5V, and a 250pF
capacitor connected from DH to LX. Actual in-circuit times might differ due to MOSFET switching speeds.

MAXIMN
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BT (EHF 14
(MAX17000 Circuit of Figure 1, ViN = 12V, Vpp = Ve = 5V, SKIP = GND, Ta = +25°C, unless otherwise noted.)
SMPS 1.8V EFFICIENCY SMPS 1.8V EFFICIENCY SMPS 1.8V EFFICIENCY
vs. LOAD CURRENT vs. LOAD CURRENT vs. LOAD CURRENT
1 STANDBY MODE i Iz 100 STANDBY MODE g 100 T T TTITTm g
o i o 20 : g [[STANDBY MODE :
B = = 7 £ \ I LN
80 L s 80 | A )i : 80 LA 2
— P4 W — V4 — AU /
S 72 3 / s "7 r £ "y /
& o6 b S 60 / S 60
2 |- mope L/ PWMMODE £ [ s0PMODE A pi oo a /. /
S 50 S 50 S 50 p- —
s e V4 e Y SKIP MODE _/ | PWM MODE
o / = o ’
7 /
/
30 y 30 30
2 A 20 20
Vin=7V Tt Vin=12VH ViN=20V
0 Z o £ o =2
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
LOAD CURRENT (A) LOAD CURRENT (A) LOAD CURRENT ()
SMPS 1.8V OUTPUT VOLTAGE SMPS SWITCHING FREQUENCY SMPS VALLEY-CURRENT LIMIT
vs. LOAD CURRENT vs. LOAD CURRENT vs. INPUT VOLTAGE
1.82 ug 350 a 10,50 — o
: 1 SENSE = 2m :
= 3w (S = g
SKIP MODE = £ T 0 -
< 181 = 50 o
w [} =
S = / =
= A S 20 =
S 1.80 * SN & / =1000
E \ \\M % 150 §
5 PWM MODE z =
i = 10
. E / 9.75
50 Viy =12V
Vin=12V / Vour=1.8V
178 L 0 ‘ 950
0.001 0.01 0.1 1 10 0 2 4 6 8 10 4 8 12 16 20 24 8
LOAD CURRENT (A) LOAD CURRENT (A) INPUT VOLTAGE (V)
NO-LOAD SUPPLY CURRENT PRESET 1.5V OUTPUT
vs. INPUT VOLTAGE VOLTAGE DISTRIBUTION
100 : : : - 50 =
3 3 3 NO LOADTE SAMPLE SIZE = 150 +85°C wzm |2
—PWM MODE, Iec + Inp £ s25°Ce |2
——t E 40 E
=z 10 — — S
E PWM MODE, Iy =—] e
= [— SKIP MODE, Igg + Ipp = 3
w =
& ] \ \ S
3 = STANDBY MODE, Ig + Ipp &
> — (s
= i — s 20
5 SKIP MODE, Iy - =
%) L R S =
01 = 4==- %3
< i. E 10
- STANDBY MODE, Iy~ T~<=t <
001 \ \ 0 . o ol
4 8 12 16 20 A4 8 1490 1495 1500 1505 1510
INPUT VOLTAGE (V) OUTPUT VOLTAGE (V)

8 MAXIMN




EE&BIDDR2FIDDR3
BEESELZE

BRI TEfFI4(4E)
(MAX17000 Circuit of Figure 1, ViN = 12V, Vpp = Ve = 5V, SKIP = GND, Ta = +25°C, unless otherwise noted.)
STARTUP WAVEFORM SHUTDOWN WAVEFORM
(HEAVY LOAD) (DISCHARGE MODE ENABLEI]) STANDBY TRANSITION WAVEFORM
MAX17000 tocO! MAXWOOO tocl MAX17000 toc11
T LARARS SRRRERARAS RAREY > T ARARESARAS
o DL [Nl STBY | ..
SHDN :
VTTR viT
VDDQ v VIT TN k.-
o T
VITR BN S oiors ovvs vt voves SpStsvest R RoRboos oL H“ ‘ |
PGOOD1 SHDN n : Lo
N s o ML L L
o b 00 e e y 'il'm' I|HH| mnm IHIthnhiml il
L 200us/div 400us/div o 2ms/div
SHDN:5V/div ~ PGOOD1 : 2V/div Rygap = 0.25Q DL : 5V/div PGOOD2 : 5V/div STBY : 5V/div DL : 5V/div
VDDQ : 500mV/div I : 5A/div SKIP = GND vDDAQ : 2V/div PGOOD1 : 5V/div vDDQ ; 1V/div LX : 10V/div
VTT: 500mV/div DL : 5V/div VT : 1V/div SHDN : 10V/div VT - 1V/div ILx : 2A/div
VTTR : 500mV/div VTTR : 1V/div ILx : 2A/div TON: 10V/div
SMPS LOAD-TRANSIENT RESPONSE SMPS LOAD-TRANSIENT RESPONSE
STANDBY TRANSITION WAVEFORM (SKIP MODE) (SKIP MODE)
MAX17000 toct IMAX17000 toc13 MAX17000 toc14
Laa- ¢ T T AL T v ! .
= . U y 3 1
STBY SO OO SO S TS i I L 1 \'\
‘ ‘ ‘ : VD00 : r vDDQ *-'L.'\-Mm *M\\mm“f
VDDQ ~ pesmmemmeiedtrmtempmmnbimtotmmnsemesmosoments i v M’”'“'".
VIT fwid 03 (I
. — i J
m m MM, R |
LX
S LN R A BN b RARULS 3 \\W\l* J|
L o s,
Ei a5 b Iix MWI ,WM Iux "U"‘"""' Vo
o ZOUMS/div 20us/div 20us/div
STBY : 5V/div LX : 10V/div VDDQ : 50mV/div ILoaD : 5A/div VDDQ 50mV/div IL0AD : 5A/d'\v
VDDQ : 2V/div ILx : 10A/div LX: 10V/div ILx : 5A/div LX: 10V/div I : 5A/div
VIT : 1V/div DL : 5V/div
TON: 10V/div

MAXIN
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BRI TEfFI4(4E)
(MAX17000 Circuit of Figure 1, ViN = 12V, Vpp = Ve = 5V, SKIP = GND, Ta = +25°C, unless otherwise noted.)
VTT VOLTAGE VTT OFFSET VOLTAGE DISTRIBUTION
OUTPUT OVERLOAD WAVEFORM vs. SOURCE/SINK LOAD CURRENT AT 300mA LOAD
- . . . . v ’ I‘V\AXWOIOOIBCW 079 . 50 .
ABREARNE VRIS : | SAMPLE SIZE = 150 +85°C zzm |8
oL g 1250w |2
078 W z
VDDQ e o ~L &
: : = N ]
VIT bowe - = AN Z %
VTTR it 1t Loonon S 0.76 &
PG O 0D2 ™ i . -H-Mteu—filﬁ—hx—‘u-o-e-.wuﬁ» g %
PGOOD1 . i : = 0.75 o
F L smiacasedasmenseseism s = b= 20
. - >
_____ - 074 AN z
A E 4 S 10
I oL 073
VT =18V
il bbbl 072 ‘ 0
400us/div 20 15 10 05 0 05 10 15 20 -150 <125 -100 -75 5.0
DL : 5V/div PGOOD2 : 2V/div LOAD CURRENT (A) OFFSET VOLTAGE (mV)
VDDA : 1V/div PGOOD1 : 2V/div
VTT : 1V/div Ix : 10A/div
VTTR : 1V/div
VTT OVERLOAD FAULT WAVEFORMS
VTT SOURCE CURRENT LIMIT VTT SINK CURRENT LIMIT (5ms TIMER)
50 o 50 o e X000 062
SAMPLE SIZE = 150 +85°C zzm |3 SAMPLE SIZE = 150 +85°C ez 3 y '
+25°C e |§ +25°C s |8 L LT 1] | —
] Z = % E i
= g I ‘ ERS RS
(&) [} : :
2 3 = 3 et
= 2 - VDDQ R -
) Y it 1 \‘~
o CEL E ! -
= = : VITR
10 10 PGOOD1
PGOOD2
: i oLl L. n
20 25 30 35 40 4.0 35 3.0 25 20 1ms/div
CURRENT LIMIT (A) CURRENT LIMIT (A) DL : 5V/div VTTR : 1V/div
ILx : 2A/div PGOODY : 2V/div
vDDQ ; 2V/div PGOOD2 : 2V/div
VT : 1V/div
10 MAXI/




EE&BIDDR2FIDDR3
BEESELZE

BT (EHFIE ()

(MAX17000 Circuit of Figure 1, ViN = 12V, Vpp = Ve = 5V, SKIP = GND, Ta = +25°C, unless otherwise noted.)

VTT LOAD-TRANSIENT RESPONSE (SOURCE)
Iv'n' BETWEEN 10mA AND 1.5A

MAXW 7000 toc21

i+

it B0 e

R

VTT_ac

20us/div
IyrT : 1A/div
VTT : 20mV/div

VTT LOAD-TRANSIENT RESPONSE
(SOURGE/SINK)

MAX17000 toc23
! !

T
1
I
I
I

e b ]

VTT_ac

VDDQ 1. 8\/

20us/div
Iyt 2 1A/div
VTT : 20mV/div

MAXIN

Tt

VTT_ac

0.79
0.78
0.77
0.76
0.75
0.74
0.73

OUTPUT VOLTAGE (V)

0.72
0.71
0.70

VTT LOAD-TRANSIENT RESPONSE
(SINK)

MAX17000 toc2:
! !

VDI_JQ =18V D g

20us/div
IyrT 2 1A/div
VIT : 20mV/div

VTTR OUTPUT VOLTAGE
vs. LOAD CURRENT
\\\
=

-6 -4 -2 0 2 4 6

LOAD CURRENT (mA)
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MAX17000

=& EIDDR2FIDDR3

BREERE

5| Bt B
E L B Ih&E
OVPHERFE . %% AT LR AE/2E 1 SMPS OVAR P I AE DL K b e i = . 24 AERT, SMPS OV
’ OVP TRIPTHRERE M fE . ZEREOVP A LUF HLE T A5 % B A9 B i -
FFEF(> 2.4V) = [fiGESMPS OV, LK SMPSHIVTTX FET i HL .
K HLT-(AGND) = 2% [ SMPS OV{#47, L& SMPSHIVTTSFETHH -
T A I 3% EEL R 28 . AR s S BT 0IR], 24 SMIPS#i i FEL R U AR R 8 5 HE 15% (ML 7R {F)) s,
2 PGOOD1 PGOOD1 A1k L.
Washr g 2 kg, AR SMPSHi B R B R E, MIPGOODIZE A m LA .
I RS & . FERFPL. SCWTRIEOE ShIIa], 24 VT 4 FFE HE AR R Ae e (1 8 10% (SR
3 PGOOD2 i, PGOOD2 M HLF-.
SMPSHUSSHFLEE W L JG , AN VT TS H R RIF8 R (E, MIPGOOD27E i FHL 745 .
FrplEEflHI A . 24 SHDN A= - H.STDBY MK i, MAX170003# AMKEFASH T, (#H7FSMPS
4 STDBY %%*ﬁ%%ﬁwm@ﬂﬂﬁﬁ, FERWTVTTHH (RFEA). %AV LA DL FE R A B T8
T .
U STDBY Ay HLER, AkZESMPS IE# TAEM, I HEAREVTTHit .
5 VTTS v B IR AN S . R ERE R VITS I, DOK R B8 77 2 Veg /2 8t REFINFLJE .
5 VITR KRR . 4REFINGE R B Ve I, VITRIEE:Veg /2. 24REFINE# 20,5V £ 1.5V B JE I,
VTTR B8 VRerine 5 A — HO.33pF 14 ) % B 2506 VI TR 548 2 AGND.
7 PGND2 VTTI &M . AN PGND2 % 5 i HR R A 4
8 VTT Lo . VITERZVTITS iR VITH R 2 VITSRE BIE.
9 VTTI Lo B EET A . VITUR VITZRAM AR R4 A B IR . 7EDDR M I H 38 7% 32 2 SMPS R FE #5104t .
HNEREUERT A . REFIN HI2 1% B MAX 17000 4 52 4558 5 B FE(VTTR = VTTS = VRgr)-
10 REFIN HEHEREFINZE Voo, i HRE Vs /2450 B4
HEREF 0.5V E LSV B AR, % EVTT. VITSFIVITR A A 8% S
» B SMPS#i B R i A . BEEE Vool , SCH+18VRE E 6t Z42 AGNDR, SEH+1.5V [ &
B . XTI (LOV R 2.7V), FEFBAN R (HE R 4 R4 . FBRREZR+1.0V.
PWM iy H HL 3006 T ) 703 i AL DA B VTTR (9 HL PR A . 3% 322 CSL 28 it A L BEL 99 o, 808 76 R
12 CsL gy B B R LU REA T LR RS, A L R R R LAY .
LOVPHERERT H B Ve UVLO, CSLIE HIAE P #616Q8 FEMOSFET (19 3l .
13 csH PWM i H FE IR0 A 00 %) 1 i A . B2 CSH 2 4y HE ARGt R BEL FF) 1 o, 383 4 R o PR L BEL e

AT IS, H ISR R IR A .
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SE&HIDDR2FIDDR3
BREELE

5| I RE (4E)
E L B Ih&E
TFEBRIE A . AP E A AR R RNZE 2 0], MRS R 245 200 B AR T 245 %
14 TON Tsw = Cron x (Rpon + 6.5kQ)
;H:-‘:F', CTON = 16.26pFo
SR, TONA TR A
15 DH MR K sha . ELX S5 BSTHL R [R5 . 5 s UVLORY DH A .
16 LX RUBGERE . ERLXZHREMIF M, WE TR,
17 BST H 2 RHLAERS . AME—AN0.1pF. 6VEA, WEI1FIR. MAX170008 & — A ERE 27 %
18 DL [F] 2 A MR 9K Bh i . ZEPGND1 AN Vpp 2 [A]#23h .
19 v DLAIRBE 3h i B PR 5 A DL B2 3.3V S e /Bl . 1 B KRG HIR(+4.5VE5.5V). R HA— H1pFa
oD B R A Pl S L 28 55 8 Vpp B T % il
20 PGND1 TR M. I3 MOSFET AL 3R 5 g A 422 1l 3
21 AGND B . SAGNDEEEEIBRIES.
Bkl A . 1% AP E IE R RE S0 T Koo A5 i R e et i AR
22 SKIP (> 2.4V) = 5@k PWM TAE#E
fIRHESF-(AGND) = Bk o =X,
23 vee PEIAR R . R ASVESSVHTR. RA— HI1pFli 8 KA & A8 Ve 2 AGND.
LW PEhls A . IEW TAERHERE R Ve, 4 SHDNRLERT, MAX17000 A9 % H L R 2208 4 5 4t FL A
24N E AR IR 25mV A, R g R EIRARDL, HEE AR (IpA)RBHRE.
24 SHDN L3#E OVP (OVP = & HL ) BE s L sy, CSLATVTT P 6 16Q 7ik F MOSFET 7 56 Wi s 2, o ol fa
250 OVP (OVP = G HLF)EE Bt is), LX. VITHIVITRIE W= b T L s
SHDN | [ b FH 1 18 B OV il B A 3P i A«
— EP BRE. S RRIEREREZAGND.
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MAX17000

=& EIDDR2FIDDR3

BREERE

s P RE

MAX1700045fE R T ER (B DL 7 VDDQ. VITRL R VTTR

HH B E, HTZICAH N A DDR. DDR2E{DDR3ftH .

. bR R BRI TR

FUEH T oo . L2 TIoorFEARE . RIGH T
TR EERE.

VouTt = 1.5V TO 1.8V AT 10A

Vourt = 1.5V TO 1.8V AT 6A

COMPONENT

VIN =7V TO 20V (300kH2)

VIN=7V TO 16V (500kH2)

Input Capacitor

(2x) 10uF, 25V
Taiyo Yuden TMK432BJ106KM

10pF, 25V
Taiyo Yuden TMK432BJ106KM

Output Capacitor

(2x) 330uF, 2.5V ,12m (C2 case)
SANYO 2R5TPE330MCC2

(2x) 220uF, 2.5V, 21m (B2 case)
SANYO 2R5TPE220MLB

Inductor

1.4uH, 12A, 3.4mQ (typ)
Sumida CDEP105(L)NP-1R4

1.4uH, 12A, 3.4m (typ)
Sumida CDEP105(L)NP-1R4

Current-Sensing Resistor

2mQ, 0.5W (2010)
Vishay WSL20102L000FEA

3mQ, 0.5W (2010)
Vishay WSL20103LO00FEA

MOSFETs

30V, 20A n-channel MOSFET (high side)
Fairchild FDMS8690;
30V, 40A n-channel MOSFET (low side)
Fairchild FDMS8660S

30V 20A n-channel MOSFET (high side)
Fairchild FDMS8690;

30V 40A n-channel MOSFET (low side)
Fairchild FDMS8660S

K2, LB

SUPPLIER

| PHONE

WEBSITE

INDUCTORS

Dale (Vishay)

402-563-6866 (USA)

www.vishay.com

NEC/TOKIN America, Inc.

510-324-4110 (USA)

www.nec-tokinamerica.com

Panasonic Corp.

65-231-3226 (Singapore), 408-749-9714 (USA)

Www.panasonic.com

Sumida Corp. 408-982-9660 (USA) www.sumida.com
TOKO America, Inc. 858-675-8013 (USA) www.tokoam.com
CAPACITORS

AVX Corp. 843-448-9411 (USA) WWW.avXxcorp.com
KEMET Corp. 408-986-0424 (USA) www.kemet.com

Panasonic Corp.

65-231-3226 (Singapore), 408-749-9714 (USA)

Www.panasonic.com

SANYO Electric Co., Ltd.

81-72-870-6310 (Japan), 619-661-6835 (USA)

www.sanyodevice.com

Taiyo Yuden 03-3667-3408 (Japan), 408-573-4150 (USA) www.t-yuden.com

TDK Corp. 847-803-6100 (USA), 81-3-5201-7241 (Japan) www.component.tdk.com
SENSING RESISTORS

Vishay 402-563-6866 (USA) | www.vishay.com
MOSFET

Fairchild Semiconductor

800-341-0392 (USA)

| www.fairchildsemi.com

DIODES

Central Semiconductor Corp.

631-435-1110

www.centralsemi.com

Nihon Inter Electronics Corp.

81-3-3343-84-3411 (Japan)

WWW.NIeC.Co.jp
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BREELE

SHDN | STDBY | SKIP OPERATION

SMPS output ramps up in skip mode with a 1.4ms (typ) ramp time. PGOOD1 is held low until the

1 lLshl LoH X SMPS output is in regulation. - ‘ ‘
VTT and VTTR ramp up to the final voltage based on V¢si/2 or VRepIN. PGOOD2 is held low until
VTT is in regulation.
SMPS output ramps up in skip mode with a 1.4ms ramp time. PGOOD1 is held low until the SMPS
output is in regulation.

5 | LoH L X Once CSL or FB is in regulation, the PWM block turns off and enters standby mode.
VTT remains off throughout since STDBY is low. PGOOD?2 stays low throughout. The VTT discharge
FET is enabled if OVP is high, but disabled if OVP is low.
VTTR ramps up to the final voltage based on VcsL/2 or VREFIN.
Ultra-skip and standby modes are exited and the full current capability of the MAX17000 is
available.

3 H L—oH X | VIT ramps up after the internal SMPS block is ready. VTT ramps to the final voltage based on
VcsL/2 or VREFIN.
PGOOD2 goes high when VTT is in regulation.
SMPS output is in forced-PWM mode.

4 H H H VTT and VTTR are enabled.
PGOOD1 is high when the SMPS output is in regulation.
PGOOD2 is high when VTT is in regulation.
SMPS output is in normal skip mode.

5 H H L VTT and VTTR are enabled.
PGOOD1 is high when the SMPS output is in regulation.
PGOOD2 is high when VTT is in regulation.
SMPS output is in ultra-skip mode.

6 H L X VTT is off and is high impedance.
PGOOD?2 is forced low.
VTTR is active and regulates to VcsL/2 or VREFIN.

7 lHoL H X Ultra-skip or skip mode is exited as the MAX17000 ramps the output down to zero.
VTTR tracks VcsL/2 or VREFIN during shutdown. After the SMPS output reaches 25mV, DL goes low.
Ultra-skip or skip mode is exited as the MAX17000 ramps the output down to zero.

8 |[H->L L X VTTR tracks VcsL/2 or VREFIN during shutdown. After the SMPS output reaches 25mV, DL goes
low. VTT is not enabled throughout soft-shutdown.

9 L X X DL low. Internal16Q discharge MOSFETs on CSL and VTT enabled if OVP is high, but disabled if
OVP is low.

MAXIMN
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MAX17000

SE#&ADDR2FIDDR3
BEEERE

R ViN
: 14 TON V10 20V
5V ovP TON p <
17 q
R3 R2 BST ] ]_C
100k = 100k on 18 |l o {l; "
| H
-« PGOOD1 CasT— PGND vODQ
s 1 60-1 uF L1 Rense +1.8VOR15V
- PGOOD2 LX
+
Voo DL u‘ q COUT
rerni 122 %%WD
O IE %PGND
Vee csL Lo
MAXIVI ;
acnp MAX17000 FBA FB OPTIONS:
ey B 1. CONNECT FB TO 5 FOR FIXED +1.8V.
AGND — 2. CONNECT FB TO GND FOR FIXED +1.5V,
R 3, USE FB RESISTOR-DIVIDER FOR ADJUSTABLE
4 FeB OUTPUT VOLTAGES
SLP_S3# m— STDBY
o1 — AGND
ON/OFF B»——1 SHON VITI 94_|0_—<+1VT0+2.5V
21 5P , Cvrmi
PGND2
10 PGND Cvrr
Voo B=——] REFIN VT i-»g VIT=VDDQr2
vits |2
VTTR 6#>VTTR:VDDQ/2
CvrTR
05
— AGND
AGND = N/ PGND
B 1. MAX17000%5 1 Fi 8 2%
JELEIERE MAXIT00060 % 2A R /M ALDORSFERY, T 7=t 77 B

MAX1700042 (1 5E# MW DDR T %, ZanfFHEm T — B
AR — B O] JR R /IR RO HR Y LDO B s e DA B — i 5
HEZZMEs . MAX170003% FMaxim % A i Quick-PWM fik 5
PaI A, XM S 1 A b LR TR B BRI R
FEAEAR T 19 i A FL R S T PR A A A X ] A 19 T A A 2R
FLE TAE #. Quick-PWMZS A4 I 1 fif R 17 [ 8 451 2 L Ji A
U PWM ZE A4 HL A 5 25 11 3 Dk 2500 o2 (19 () A, [) s o B 1
{455 [ 72 380 11 [5] 32 5 Uiy B[] PWM 25 4y o - 52 351 3R A8 b
TR A . &1 A MAX 1700047 457 RS, B2 K
MAX17000 3 GEHE K] .
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wem b . PR - AR AR B TR AR, R
WS s 5T FELIARE ST, A OE  A  A R  H G 9RR
LG . ED B ARXT VTTHi A B ZOR B IK 2 1pF,
S TR AR A ) L 7 B B R ) £ 1O 22 20pF 2 [ Y FLA
5% vh A TR RIR £ 3mA L, N A7 B AR T 2 R
A 15 i B A1 o 4 G 2 o P U
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ettt
TON ! ON-TIME tOFF(MIN) X
T 1
— COMPUTE 0 TRG '
| ! BST
! TON 1-SHOT P
! ] |
. 1-SHOT !
! 1
’ = ) | o1
0 S Q 3 !
! |
! STDBY EA R \/I/ : X
| X )
! l\l\ : DL
! '
| S [
Q
! R e PGND1
! |
R S—
' SMPSFAULT 12V !
\ DETECTION 9 SMPS . e .
, OVF " FAULT i " RO CROSSIN ,
: N ! : 0 CROSSING :
! [ 1 '
w e e =
| LATUCH ! ' VALLEY CURRENT LIMIT T
| Vi1 UVF | . 20my L o
'\ FAULT oV _ . £ !
1 1
| o a9 I B ---
1 1 I
N
T TIMER ! ; RUN <1 Sorr-smaamisop St
1 1
STttt T TT T EA
1V REF
/\E LA I 8
PGOODT - POWER-GOOD1 : I , vee
1
! do L [ VVVv_¢ .
! RGN : ¥ :
Il ! [ _ 1
: L Maxim | L INT_REF
! VIT FAULT CoMAXIZ000 Y !
""""""""""""" | X
1 1
X | AGND
fTTmmesesssesosooooooooo- : L S L
1 1 —
' POWER-GOOD2 i
PaO0D2 : 1dms VTT WINDOW ; VTS
| COMPARATOR [
! H VITI —  VITPOS VTl
| | VIT —]| CURRENT LIMIT Voo
| e o VTTSS
Pl SMPS TIMER FAULT
P AT ! CURRENT LIMIT N .
""""""""""""""" 5mv
VIT_EN
vIT VTT NEG - Vi
Vpp - 0.3V SMPS R;%; PGND2 CURRENT LIMIT >
REFIN )
VIT_EN 5V PGND2
PGND2
cSL T CSL
CsL VTTR
R * e >—| 160 ————
VLo .
= RN PGND2 —
ovp PGNDT

B2, MAX17000Z) REHE ]
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MAX17000

SE#&ADDR2FIDDR3
BEEERE

+5VIRERE R (Vpp. Vee)

B TR, MAX17000i0 7 22— FhEESV i & I . @,

A5V (i B LRI E 0 A BN RCR m iR 95% 5V F &
SR, FX M E R EEIC/MNTAE B TR &K, FF
BT N PWM HL B AR 9K 2045 3t BT 75 1 SV e tE AR
AR A . TR BB ATE, W AME — i RIMAXI6151)
SRR RS, ROV,
SV & L IE A PWM S il 2 1 ) SRR SR sh 28 b/, Fe K
Wz USCERL L M

Igias = Io + fswQoavosreT) = 2mA £ 20mA (4 I {H)
Horr, TR PWMPE G B AL, fow & TF % TAEMI,
QavosreT)E: M FBMOSFET ) Vg = SV IS ) AT L fir -

BHIE{T. BEHNEIREL
1518 fif [5] PWM 2 5 2

Quick-PWM 4 a2 O ] e AR . e Sl [ A
B P IR T & . %4 F R e L A O ESRAE
R FLBE, BT DA ) S0 F R SR L PWMAR R 5. BR T
I8 H ) Quick-PWM AR, MAX17000343# i3 DCR 8 3 R A
U FELBEL P 7 2 e R I PSRRI - LS, it FR A ESR S AR
SEMER R ARG EBAIRAEE. B R R &l
T 2R A S B B (32 752 F — A~ PRSI, 1% P B ) bk
5L S R AU SR LG, S R AR L . S — A
T2 FEL B IS E i 0 K T F (] (BB 250ns) . AR ZE LE
et oA R P ARIDIT SRR T AR B TIRR i AL
i PR S A S DG TN [R], DU/ AR A e ST

FiE i [5] B 5

PWM # il # B A% O AR S LB, B BUE T Ml PR/
LN ] = 17 N (2 ) I R el U Y S N2 R e =
8 AR Bl i AR il L P P A Rl I IR] e i T G B Rl
ISP 8] Sz H TV et F) A B, T % o PR T ARAE L
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FEH A B IR TON G| i 2 o] i e — R B, ok & R AH
MR, 20T

_ Cton % (RToN + 6.5kQ) x (Vg +0.075V)

ton
VIN

1
foy =
W Cton x (RToN +6.5kQ)

Hrp, Cron = 16.26pF, 0.075V 41K MOSFET - f Fi B
UTRME . IZFIETECA [ 58 AR I B & A 2R A 1 50 T RE %
7SR 2 B T SR AR

b R T e O O o = Y e ST A P ) 15 VA 4 7
IS EE

o = Vour +Vois
ton x (MN - Vera + Vois)

o, Vippg ot FEL I R [e] i o ) R A R T e SR, LA [
AR RERMPCBHIH ERIERE; Vepg 2 ST %
PRSI R, BRI, BRI PCB T L
ERERE: tonsEH MAX170007H 5815 2 (1 58 s 1] .

B 558k Ek 11z (SKIP = AGND)

Bk bk i L 20 (SKIP = AGND) R, 8 #i 84 A sh il &
PEMAR S . X FhFE# 238 T — AN LU AR, Z LA R 2
FEL JR R g oo SR 8 AR T SR ) e

B R B TR ZE LA AT TR A . R AL T
2 Al AR U, MAX17000 98 37 % 208 A E, Hit,
SR I iy o L Bk & T BIR e e S 2 R R Y 50% -
ek ZE 2L FaE B (SKIP = AGND H.Iout < ILoapeskip) T s
T RERAMER I, R B AR S A R E
A TBRME R H291.5% . SEBs b, PHERER 2 al AL ifE K56
iR, R HFR/N gk

STDBY = AGNDH}, Foi&SKIPH| M anfl % &, #R4 s i
MAX170003# AFEPLEE S .
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Joi& SKIPAHISTDBY A% &, TE/ashid 2, MAX17000
MR B R . R shg R 2 5, SKIPAISTDBY 44 1l
FiaER. = 0E3.

B PWME(SKIP = Vi)

M 75 58 I PWM AR X (SKTP = Vo) T #4525 1k i,
% HOB A I PR L T 6 9 S i (a], A O S 1Y
AR 3K 28 T2 -5 T T O B MR 9K S T S 28 PR D,
XK, RUBFLRERET e, DHARER 5 25 A Vour/ Vine
56 i PWMAR 209 DL G P SRR AR R [ E . SR,
SR PWMAL B AN S 3, SV ERRIIRN T
2mAZE20mA, HARBIETIFRBIE.

Al Vin-Vour
At L
=
=
oD
O
o
o
=
O
>0
o
=
N——
0 ON-TIME TIME———»

3. Bk it/ AEELE T B

SE&HIDDR2FIDDR3
BREELE

STDBY = AGNDf, J¢i& SKIPS| M #0 ff % & , 5 fhil
MAX170005F AFEALAE, .

FWridFEE, MAX17000 )4 £ 53 HI PWMHE,, 5 SKIPA
STDBY HLF-APIR S T K .

¥z (STDBY)

FEEZENE, MAX17000 A9 LR R 32 7 H B R SR
TAERASEN, 5MAX17000 6 MRS T .

L BE AL X (STDBY = AGND)H, MAX17000 M /4 #5
P PWM A B e 2 A F S AL, RAMIIAERH
Vi LB B S b 2 BARA S Bk b . B R e v AR, AU
MAX17000X TAEFEARZE LA, B KT o FEL O 4 PR AR
1/6. FEXFORZS T RE AN EA TP ARpEAE. 4
THRHURSRS, VITH A (E(RBLA), (HVTTRARR: TAE.
HREFFLBELURT, 20 SKIPAIR S .

WAk || LR (STDBY = Veo)it, MAX17000 # 5 3h
H N FPPE PWMASE L, — H P EBSMPS Bk 24, VTTHL
Bl (i fe B VTTHi AR e . VITHIS SR il TRR
FE160ps (ST ) P LR M B 38 I 2 ol E R IR, A%
BRI AVTITHRTE. 2 WWE4.

STDBY | |
SMPS_RUNOK | <50us — - [a—
SMPS QUTPUT ; ;
| |
VTTR OUTPUT ! !
I I
I I
O : VT HIGH IMPEDANCE 2
! I ! 1
VTT CURRENT LIMIT /o
_N ’<_
160us:
PGOOD1
I
PGOOD2

4. MAX170007# 91 #2001 7
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MAX17000

=
EEEIDDR2FHIDDR3
3B 2 TH F

BEESHEFE

AT REIRIF
MAX17000 3% Fi 5 Maxim Quick-PWMF il % [ 4 14 2 H i
Ry, IR E B AR, PWMESHI#RE AT E
— AN R SR . SR 04 (R FR U B L A FRL U T FR g o L JRR
SRR R . TR, RSB G PR o R I R KRR e )
EHBEMNS AR RN R . &5 RERPEBEE, XM
PRV 72 JLFAET A I 0 T #R A XL
TEBRHIPWM B R F, MAXI700038 T AR E, BT
57 15V o W HSC EEL 3 Bsf 7= A 3 K A s ) FELRRFRL U . f L
FIBR U B A EFR T TR KR 29115% . & 0LES.

INDUCTOR CURRENT ——

ILIM(VAL) = ILOAD(MAX) ( - %R)

0 TIME—>

B, 2L PRI TR

Rt 4 5 H
(PGOOD1#PGOOD?2)
MAX17000 A P BIE L4 fi it . PGOOD1 A — /M b AL
A TR T S, PSR IISMPSHir s . 7E ST L
R SR Eh AR W B8], PGOOD1 ¥ A TR HA% . %8 shk
FG, 24 SMPSHi i HL AL T A2 5 19 115% (SLHR(E) A
85% (HLHIE) 2 [A], PGOODIHAbF A . 24 SMPS4i
HL R H 115%/85 % %4 5% 11, MAX17000$ 4% PGOOD1 .
SMPS %y 4 b B0 AE o g BBE IS, K5 538 R 4z I PGOOD 1 il
PGOOD2 314, B %% SHDNH, Vo E IVEL T8
B b ELE A TEBR A A8 EIOVPRE, A& OVPIRZAS N
T (OVP i A s 2% 1k ) #p 4 57 BRIz PGOOD1

20

PGOOD2 A — /™ LU B 1Y Al JF B S ot ml e 2
VTTHid . FrAL. Sl L &B05shiE, PGOOD2# A JiHt
K. VT4 R TREMEM £10%A0, PGOOD2
RIS A S P AS . 2 VT T4 H +10%( RIS, MAX17000
FLKPGOOD2. 45 PGOOD2 {5 #51 HL P35 Sms (S I {H),
MAX 1700042 HE 4 S i st 3 P 431 «

SR T, 7EPGOOD1 AMIPGOOD2 Fl Vpp 2 ]
R — A A EE100kQ _E i FLBH

POR. UVLO

UVee EFREZ2VEL B =4 EHREAL(POR), &1k
BEMBUR SR, R mlae 0 TEMr R . M6
OVPIjfERT, POR F EFHEH I IS CSLAIVTT E ) 16Q
JELMOSFET . 242% | OVP I RERT, CSLAIVTT LAY PI3H6
16Q T - MOSFET {44 56 4] .

FEVee BT R4V (JBHE) Z AT, Ve K B8 (UVLO)H
BEAE LT R A Vec T RM ATV, 64 E 30
PWM il S W1 I (L8R 8. 24 Vec kg 21K TUVLOI]
FRCT BB, g k. DL, i B anRae 1
OVP, HEACSLFIVTTHi i £ /YA #F16Q M FE MOSFET #
Ha-

R BB FEC K BT

MAX17000 PWM 5 (14 25 J 2 Fl 4 e I 2 5 T FL R 1Y
MUK ZSHDN & & HL-Fi, R8I, ERashid i,
PWM i H 78 1.4ms Z IOV BB I T 2 5 2 1 3% 58 L .
TR AT A AR T RO S by L URUHE 4 (3 T o 9 Ak 3 b T
A A . MAX 170007 3% )5 sh 18] R FH Bk ki =X, 5 SKIP
MISTDBY AL & L. #Jash4i )5, SKIPFISTDBY AL &
MAX17000 VTT LDOFE# R ARG shhne. 2 #ine
VTTAEERE,  pA B UR H AR A F T ] PR AE 1601 A £ 1 4t
IS R AR IR . 24 VTS i Rk B 58 2 5 1601s
ZJa (P PR R A ), R R E R IR . VTTR
LU % vp R LA AT 5 shs il .

MAXIMN




SE&HIDDR2FIDDR3
BREELE

SHDN

STORY |

| i

L/

I |

INT_REF /
|

REFOK

SMPS_RUNOK

SMPS OUTPUT

VTT OUTPUT

VTTR OUTPUT

| |

| |

|

VTT CURRENT LIMIT %
|

PGOOD1 160us

PGOOD2 |

DL SKIP

FPWM

VIT 1692 FET |

CSL 1662 FET |

&6, OVPLERERT FIMAX17000 )5 5/ 5% it 7

SHDNALAK.  H L H R H e i SR 2 5, o
Jash. 24SMPS I AYHUEE(UV i e 4248 1 200ps (B HYAF))
o VTTHi b 9 s B fr 42 3 Sms (BRI, Kl % %
Wi ANIC. TERCHT R, fitE7E2.8ms N FREROV, BE
7 AT S8 b B OO Y (R R . RO I R
DL UK ) 2 K P

LFFEOVP (OVP = Vo), CSLAIVTTHi i _ERYHER16Q
B MOSFET #5 FF i3, B %13 33t SHDN (1 b T ¥ 4 T ¢ fik

MAXIMN

RIEFHHRIE. 4% FOVP (OVP = AGND)Et, CSLFIVTT
L E 0 PN BB 169 i FL MOSFET 78 36 W 3o 72 H A 47 56 A

B B E AR A

MAX17000 2 fE PWM i H4 53 i/ R S g B AR sh g . 3K 3h
OVPH] DAf#i BE/2E (1 B BEAR I ThRE, R4,
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MAX17000

52 HIDDR2FIDDR3
BEEELSE
R4, WEAPAXEIZEEER

immediately.

OVP MODE REACTION/DRIVER STATE COMMENT
DL immediately pulled low. Outouts high-
Shutdown VTTR tracks the SMPS output during soft-shutdown. CSL and VTT im ZZ;CS in
(SHDN = low) | are high impedance at the end of soft-shutdown (16 discharge sﬁlutdown
MOSFETSs disabled). '
DL immediately pulled low.
SMPS UVP VTTR tracks the SMPS output during soft-shutdown. CSL and VTT SMPS latched fault
are high impedance at the end of soft-shutdown (16 discharge condition.
. MOSFETSs disabled).
g?/sir?;aglte)?sabled SMPS OVP | Controller remains active (normal operation). Only PGOOD1 pulled
(OVP = I?ow) (disabled) Note: An OVP detection still pulls PGOOD1 low. low; fault not latched.
PGOOD2 immediately pulled low. VTT latched fault
VTT < -90% or | Soft-shutdown initiated if fault persists for more than 5ms (typ). DH condition if fault
VTT > +110% | not used in soft-shutdown. DL low after soft-shutdown completed. persists for more
VTTR tracks the SMPS output soft-shutdown. than 5ms (typ).
DL and DH immediately pulled low.
Vce UVLO PGOOD1 and PGOOD2 immediately forced low. VTT and VTTR o
falling edge | blocks immediately disabled (high impedance, no 16 discharge
on outputs).
Soft-shutdown initiated. 16Q discharge
Shutdown DL high after soft-shutdown completed. MOSFETs on CSL
(SHDN = low) | VTTR tracks the SMPS output during soft-shutdown. Internal 16Q and VTT enabled in
discharge MOSFETs on CSL and VTT enabled after soft-shutdown. shutdown.
Soft-shutdown initiated. DH not used in soft-shutdown. DL low
SMPS UVP after soft-shutdown completed. SMPS latched fault
VTTR tracks the SMPS output during soft-shutdown. Internal 16Q2 condition.
OVP Enabled discharge MOSFETs on CSL and VTT enabled after soft-shutdown.
Discharge Enabled DL immediately latched high, DH forced low.
(OVP = High) SMPS OVP | PGOOD1 and PGOOD?2 immediately forced low. SMPS latched fault
(enabled) VTT and VTTR blocks immediately shut down. Internal 16Q condition.
discharge MOSFETs on CSL and VTT enabled.
PGOOD2 |mmeld|'alte|y plulled low. ' VTT latched fault
Soft-shutdown initiated if fault persists for more than 5ms (typ). DH o
VTT < 90% or ) condition if fault
VTT > 110% not used in soft-shutdown. DL low after soft-shutdown completed. ersists for more
° | VTTR tracks the SMPS output during soft-shutdown. Internal 16Q tphan 5ms (typ)
discharge MOSFETs on CSL and VTT enabled after soft-shutdown. yp).
DL and DH immediately pulled low.
OVP Enabled Vee UVLO PGOOD1 and PGOOD2 immediately forced low.
Discharge Enabled faI(I:'(r:1 edae VTT and VTTR blocks immediately disabled. —
(OVP = High) N9 €09¢ | |nternal 16Q discharge MOSFETs on CSL and VTT enabled
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SE&HIDDR2FIDDR3
BREELE

T4, WERIPFXENIZEEERE)

OovP

MODE

REACTION/DRIVER STATE

COMMENT

General Shutdown
and Fault
Conditions

Thermal fault

DL and DH immediately pulled low.

PGOOD1 and PGOOD2 immediately forced low.

VTT and VTTR blocks immediately disabled (high impedance, no
16Q discharge on outputs).

Active-fault condition.

Vce UVLO
rising edge

Activate INT_REF once Vcc rises above UVLO, and SHDN = high.
Once REFOK is valid (high), initiate the soft-start sequence.
DL remains low until switching/soft-start begins.

Vce POR

L DL forced low.
rising edge

Vee POR
falling edge

MOSFETSs.

DL = Don't care. Vcc less than 2VT is not sufficient to turn on the

SMPS T [E{R#F(OVP)
SMPS 1% H FLE B FF 28 e th AR AR AR B 115% H.OVP I
REWEERE (OVP = Vo), Wil g i% B Had iR S i 4%,
FLAKPGOOD1 MIPGOOD2, FfafiIDL AR . VITFIVTTR
B ST BT SE T, I H.CSLATVTTH H b 1 P9 %6 16Q UL
MOSFETHEFFJi . A5 H B0 0% i s 2 B0 R RF 22 (n s i
MOSFETHE #%), WIF R B 2205 W7 . i Vec 2R T 1V
ol fih 2 SHDN, DAV Bl Fi e B 49 4 5 5 i sh s il 45 -
OVPi% 2 % AGNDI (%4), OVPH#%E IE. RIEOVPHEAE IE,
PGOODI1 FRRITBRBAFEA R, MArFRfa R EA115%, I
FLAE S W isf CSLATVTT 4 H 1 i) 4 &8 16Q B - MOSFET A
HFia-

SMPS X [ERIF(UVP)
TSR SMPS ) i H FEL R 2k 9% 28 A T RS A 1) 85 %o R £ ik
200ps (HLFUME), JIB-2 4 il 45 K 15 B RO SR Bl A
FLAKPGOOD1 FIPGOOD2, T 4%k 5 b bk v I I DL. X
7 i I ik S A0 O T T R) . DHAR SR G M . (EBOE M 8 il
J& , MAX170005% i+ (€ DLAIDH, F HFTH CSLAIVTTHi
H BRI P EE16QUHLMOSFET . # Ve b 4K T 1V 8l fil &
SHDN, DL Bk % H i B Bl A7 2 Je sh 4 il 2% -

VTTEZERFFAR ERIF
VTR He i A% 4 FEL Pl H O T {9 £ 10% 55 22 3 Sms
(LAY, AR Al re v B H SR8 &%, HI{KPGOODI1
AMPGOOD2, FHIT 4%k W7 Bk wh i I DL . s e B figh 2
BTN, DHERFFRM] . W2 )m, MAX17000

MAXIMN

s ALK DLAIDH, F+ HFTIFCSLANVTTHi H _E RN ER16Q
JEMOSFET . ¥t Ve b Z4%F 1VE fil & SHDN, LLiE
R i B At A EE O S shas il e

BRI
MAX17000 2A7 Sl i fr 4P LB . 24 S B o +160°CH
B A% R il R B A7 4%, BLIRPGOOD1A1PGOOD2,
Ff B4 ST PPt AT 6T . 450 T RE1S°CRUGR, fillk
SHDN = f# Ve U JEAK T Ve POR, AT H A % il 4% .

it B

T I I A AN L R T A i (BLB LR ) 2 AT, 1 Bk

S AR SR YO R AT R T Bk L . 4 T ORI K IR TT

FARMBE TR UFUARERIE T4/ TR

s MINHETEE: %ﬁﬁ(V[N(MAX))M‘ZﬁQFi%IﬁE%
PE R A0 A L il A2 U 0 T A B R AR — B, /ME
(VINMIND AL A5 JE 220 e Fe e . R B 22 I L b B 4 5
KM R JG I R AR R . AR AT RE, R RUIR A
N B TR R AR i R 80

s RABBEBR: TEHZEMNME: BMEARENR
(LoADMAX) R AE T BRI TC A B I FI UGS 25K, AT
Pl ) FEL 2 10 68 LB D L 30 801 5 D B R O P B
Bt BB (I oap) RE T HY JTHI KN,
Z)F AR . MOSFET MIHE 5 S hOT 1F I L
k%éﬁ%iﬂi‘%ﬂ@ﬁ@ﬁ%ﬂwm = ILOAD(MAX) x 80% .
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MAX17000

SE#&ADDR2FIDDR3
BEEERE

o FRRIAZE: TP MLLHE AT R B RT SRGR.

B FMOSFETH S #4E 5S4 R MV ABUE L, Rk fE
BRI KR EHO T KA. S EMR A A
B, B&E MOSFETHiliE 8 AR W& R, Hokikm
1 TAESR N BLSE .

o HRBTIES: XUEFIE TR 58E. BRSNS
MR 2 (B AT . R RE B, RS A A

PYERSE B, El T O R R, HIRCR AR,

G MR A L BOR . SEBR B9 R /) P JRR (L B 6 PR AR AE
e 55 e DR 285 (0 8 i RIS L JR P 9 A 1 A S0 L 2 1
%) HBMEAR T % s /AMER TC i T — BB R AT
I AR AU B 20% 3 50% H) BUK FL R -

R BRIt FE

O SR A3 4 A1 P SR A e (B0 FLIAL 11 4 s LIR) B 5 Y FEL
BT :

( VMn-Vour } (Vour)

L=
LfSWX|LOAD(MAX)XI—|R) k VN J

FET R RT EORARTER T, W e B i i PR AR A9 A 45
FERLEL. BARBMIINBONGEE, HAEFE200kHZ AR % TR 4F
W TAE, (B8RS F R R EER . BNV IZEBR,
LA 3 LR FEL AT 06 L (Tppare) T AN KA AR :

LIR
IPEAK = ILOAD(MAX) % 1+7

REAHE RS
RANRIRITR LU K, DIEBEGTRA T A& Z/EHE
10 e ML 0 S FERK TR . R 19 (5
FILoADMAX) IR 2 FBE U LI — 2, Ak

LIR
ILimiTLow) > ILoapmvax) * (1 - 7)

Horb, Tovrraow) 5 T 5 /NPR U T PR B s Bk DA i L A 3 T
PEPEL BT DCR SIS I FELFH) «

AR E € HCSHECSLE M A Z AR 1TmY (&
/IME).
R IDCRAE i ToAET, W25 4R il 3l FL L A 5 22
AR EARAL . R B SR 4G M R 2 TAE S T
B RperI KAE, FEAR P fl A1 B BT SR Rpep A8 K i 24
B R . R R R VR RVRR E R & 1°C, W
HKO0.5% AN FE, 34 i H B A A BT
%, BRAEBEVEATAEDCR M 2% H 2 48 NTC #Agr L BEL X R 3 )
PR AT I B R ME
Fer Ui 7 1% (B T) DA R i e g 1 ] SR %) O A B A ) 3R
PAFE. Ao FRPE AT AR T H e

RSENSE = VLiMIT/ILIMIT

INPUT (Vin)

DH

LX
MAXIN

MAX17000 DL

PGND1

CSH

: ; L
—— Y Y Y LAAA——¢ CeRen= —-
: h

Cout
Req b_C|Ei.1 !
VVV [

SENSE RESISTOR

RsensE

CSL

A) OUTPUT SERIES RESISTOR SENSING

B 7a. f2ii e 2 (1/2)
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SE&HIDDR2FIDDR3
BREELE

INPUT (Vin)

N
DH ——1

X
NAXI/N
MAX17000 DL

PGND1

CSH

INDUCTOR_ .
R2
Res = R
________________ + os R1+R2 DCR
@COUT
4 L[1.1
RDCR:@[H*R?]

I

CSL

B) LOSSLESS INDUCTOR SENSING

FOR THERMAL COMPENSATION:
R2 SHOULD CONSIST OF AN NTC RESISTOR IN
SERIES WITH A STANDARD THIN-FILM RESISTOR.

B 7b. f i Bl B (2/2)

oy S I B A G VNG D R T AR AP, 7 TR L 2 TR SR
F19%K5 FER R H B, AN Tafir s . %G B 7 42 I I H
JEELI, SEDURS IR AR ARG . AR, ARSI FREL A B AR H
R PRIR TR ZE, e B AE R /N AL BRI/ NS I FELBEL AN
T o AR YA L BEL T A 2 ] AR BT R R RC HAL i
Ef(ﬁ &%12%5'3 EE“@@(LESL) :

LEsL
Rsense

Ceq xReq =

538N, TECE A R R B (A, T 7
FL G |- B 1 RC LB (1 Tb) e B (3 P 3 6, RCHL B
RO LR O

R2
Roq = R
CS = Ri+p2  PCR

Roem = —E [ Lo 1
DCR ™ Ceq " |R1™ R2

Hrpr, Res WP A4 HLBELAA , Rper o FEEEAY R 1B ELIE
BT . SR w48 (Y iR 22 TAR 00 T 1Y i (B A
Rpcrfi, FFHR 3 65 1B A T 388 1 7l e 1 PR B PR IR
SRR G

MAXIMN

MOSFET###R3Kzh£5(DH. DL)

DHFIDL 3K 3¢5 &1 % 9K 20 55 RS 1Y 11 11 2 22 MOSFET Al
BRMAKZ B FMOSFET# 4T T AL, X 52810 A% H i b7
FH RS S EoR — 5, XN AP FERKM VN -
Vour# . =M IR sh a5 (DH) AT 5 AT A L2A B, 1§
IR IR 228 (DL) AT U5 4 LOAFL I . WA 2AAHLIL, MR
TIE K FEL G0 B Y R A K 2 f AT S84 . DH R il MOSFET 3K
Bl FH BS T ) N FF E 28 T S B faf ZE L HE, DLIA] B it O
Bl B SV B IR (Vpp) it HL

PWM%i i BB 1% 1

Bt DB FL A ) S AR L L (ESRORY SR AR, LA A2
0 KBRS R ZESR . L A/NESR W A6 250 R A E HE Y
2R

FT PIAZNUES 2 B9 R R 4 8 e L R L T A7 7 Ja 2
(Y9 DA I B R A, P R/ — R IR T
% KIYESRAEGSB 11 T2 AC I iy ™ AR R BRVE . 280
A7 PR B 5 R A PR s B -

VsrEP
AlLoaD(MAX)

FEAR L B P, P B R 0 T 1 X ESR ) 22
AR, DT H i 20038 L s (R R 2 T 1232 B OK P . B I g
45 ) i H 8008 P A A PR ST B FRLIAL 5 % ) P ESR
ZH.

(Resr +Recs ) =
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MAX17000

52 & HJDDR2FIDDR3
BEEERE
2 U BOR A e KESR O -

Vi x fow x L
Vin = Vour ) x Vour

x VRIPPLE

Resr S[(

Hep, fow ATFRAIE.

RLZBABAFCREY. . B r AR5 A T 21 SEhs
AEPPT W R MRESRESR M E RS, S5 HAR L
JRYEA K. MR RABRAESR, (B A EMBUE B
(R AU ) PR UETE REBEAERT, Vsag M Vsoar R &7
PR ., A (E R B R DA AR T A s A 22
K, A ETHESDEM Tt R A R . HiL, i
P Y 5 A A LA O AL A MR R (A E . SR [
HUE (E A 2 R) FSAS -

PWM# H B B8 EMZIE

X Quick-PWMFE il , R GUAEE HE IR T-5 T A AR
KAFEIAR BRSO, EEAREIHESRIE . I A E
o4

fow | 1
T 27 x REFF X COUT

Rerr = Resr + Acs x Rsense

Hrp, Cours Skt A, Rpspoadfi it 28 1Y S 5 R A
IKRHLBH , Ropnsea ARk i FRFH(ILIE7), FF H Acs 2 ME
R 2B A A A

TE A % 2R 300k Hz B A5 vFE BV F o, 28 80 %6 b 5 e i 1
95kHz, fRiFAK T 50kHz. #fE FIRSRELR, trifEdH s
MR G YA BT AR T S0kHz Ay I BSRE &5, T
A ART 200 A0 B4 S R M2 BT i R AR E B SR . AR IR Y
HLEE (B, SRR 1ISmVpp 2t TR A ESR 7 15mV/(10A x
0.3) = 5SmQ, ® H330pF. 9mQ A B4 9 i 28 - BRI i) 42
fi4.5mQ (F K)AIESRAN/(2n x 330pF x 9mQ) = 53kHz Y
ESRZE gl R .

b A BA BRI ESRE SR, (B, X THAAL®
AR # M2 AR T T 68 A /NRSE L IRESRORT = vl 58

26

PER P LA . F TR BDCRAS I, 6 A P 8 i ) HRL
A9 BT AT LU B sl s i 7 AT AN . A A
TRUDHINBAMAR A, (B4 — N5 HEDCR (A4
FLREL) A O A9 i R AL, KRR St AT SR RS A
7, EARE M OUR R T R E M AME T, R T BR
Uit 3

2k R IR R A, i I R (Vsoar) W R E T
e 5 B 09 fre /N LAY A 2 ) S OB AR IR, A X
ER B P AL 2 7 AR B R 1 i s e, R A 3R AR A PR
AR IF SR, T AE BB B Ik 4k 52 J0 1) fek P A 2 3
AR RE R iR/

AREE TAEFR I N MR AR S E B AR R AT 30 XUk o
IS B B B ARG E  DUBK o 9 5 A= 2 vl T A RO IR
ol % ESR I {6 i HH P 5 5 P B0A 95 19 R I R T
KL SR TR O, TR R/ NELE R RS
S B e — A0 R UK A B TR, B T4
T SO AN B AR R SR R . AT, ERURE R RES
B T ESRIE AR A BRI AR SE . R ATRE & 55
i A\ B SRR T BRAS A S i R AR AR . X R IR O
JediR, EAL AT fE 2 o L O H SR T AR

R TR M e ] B T R B T — PR A 2 3 5 1
BIGEAE, FFAF NG i RSO ) s, AR
PPORIIR S o [a] IS — A 520 # Sk M 00 P P 3 B AR A
By . R0LR Y BRI Y 51 Y b/ 2 S PR B S . R St —
LR

WA\BBELE

i A FL A AR T 5 FELIAL BT 5 1 A 2308 P AL (TR i) 225K
ARG AR A2 E [Rys

RS = (lLS@D) \/VOUT x (Mn = Vour)

RN RRMS L BLAE Vi = 2Vourht. teif, b
RA AR
IRMS = 0.5 X ILOAD

MAXIMN




PNE 2 VAT IR v 8w £ B 82N SR (R SN 2
OS-CON), [ efiTat TR i s it B A M 1E . JCI
JSETE B A i £ B T AU K BOE AR I R . R
Quick-PWM il & i T P 4 FL YR B 0 AR GE b (9 58 — 4, Tl
AT R A . TSR, #RARIIE
B A LA ERMS S A LAY /R R T /NT+10°C, BLER
FHER A TAEF 1.

MOSFET##;

PUTF MOSFET 3£ 854 U 4 8 M i (> 20V) A8 3t i i 4
DA AR s AR FL R BE TR B R . AR FRLA R R B[R] AN
RK.

=3I MOSFET (N ATBEFERL ViNovng T ViNevax) T BB
PUFEANF L FE. TP HFE A, HARL T,
Vinovny T HHRFER. 25 Vinax) TR RBUHESE, T
P O 2 18] A F RE AR - %VIN(MIN)TH/‘JTEﬁIZ[ZVIN(MAX)
TR Z, ATRLIFER AN R (B Rpsony, 1HK
CoaTr)- RZ, #Vinax) T EIHFE EE Vi T B 5FE =5

Rz, TR BB/NNg RS (B KRpsony, B/NCGATE) -

A VINK BT REIR K, 0 BE 400 15 T G 046 AR 45 1 2
FERAR.

KT MOSFET Y 538 FL B (Rpgony) BE R AT REAR, R 45
ROFRyEE (B, —sMA85 SO, DPAK#D?PAK),
I ARG B B AR DLAR R UK 20 25 52 11 2 % 1 F i
Feiiig Fe e, LR @ I MOSFET S5 IR A B M- U 2 25 H
A, AN, WTAESs 1 BAE YRl R] (2 W MOSFETHY
WK ) #8(DH. DL)F4%).

MOSFETIh#E
2NN & SHRAE I 5 =S FE iR RIARE . X &
MOSFET (Ny), HFLFH 5 | A9 f R DO FE H B E S A FL R i
NI

v,
PD (NH L) = ( SI ET J x(ILoap)” Ros(on)

IR, N T R AR T R,
9 RIIMOSFET. [H, HHHIIRER Rpsox) BRI 61 T

MAXIMN

SE&HIDDR2FIDDR3
BREELE

MOSFET#yf/INRF . [FRE, JFSRHE 5 15 T Rpson) L FE
FREEI Rl . W HATERM A BT 1SVE, &gt
K FF R IAFEA 2 R — A~ B 2 M)
T I e HRE 5 E A R MOSFET (Npp) RO BhFE Lb 48 M
AT KB — Lot DL ALY . 52 0a- S 38 1 5 BT A 1] 19 [
. XU R A AR . AR . TR
TR LR DL B PCBAR JR 8545t DA P e e 1T U it
HEE ALV, AR R H B AR 1 PRAL, Bl 7ENy E2ese
BT IR :

Q

PD (NHFK) = Vingwax) % ILoaD X fsw (le(SW)J
GATE
. Coss X Vin® X faw
2

Hrp, CossZNyg MOSFET i i LA . QgswyeFFE Ny
MOSFET B B FL AT+ T a2 AR 9K s P L /W A B e (.
LI (ML L (B 2 2.2A)

M4 A% it 3 A L R R KA, TR iE: C x V2 x fgw
HROF 5 A 6 &R, 7 I MOSFET Y JT 54 165 #E A BE £ 4 3k
JEE N R AR . A0SR S MOSFET (IRt & T B A
18 24 B9 Rpsony) I B 7E Vinuax) AR FHEH By, R % 58
PR T A A AR A MOSFET .

XHEAIMOSFET (NI & 5 fe K8 i H BLAE 4 A R
R RAEI :

Vour
VIN(MAX)

PD (NLFH 1) =[1 - ( ﬂ X ('LOAD)2 xRps(on)

MOSFET 9 fe K I H#E S AEAE P L EE AL, BEI fai
Fi kTl oapauaxy, A B HL BB, I o L
FEGUFE . N BIEX RSO T A2, WoR A HMER
T Sfe i i e % A A FR -
AlINDUCTOR)
2

| [ lLoaDvax) x LIRY
B e e a—

lLoaD = (|VALLEY(I\/IAX) +
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MAX17000

==
Z&KIDDR2FIDDR3

N -
BEEERE
Her, Tvarieyoaax) BRI FL I R VF MR KA FLIR , B4
1B 75 22 RN S5 H PHL 191 22 . MOSFET 451 B A JE 9% (1) )
HRE S DAL BT 2R A T I T R AL
PERE — FUIE [a) R S AR A E 4% 3 AR (DL), RABS 11K
PIMOSFETHR e B FEFEIX B[R N Sl . BbAh, k8 — 4
BE W% W 6] 46 DX Bs) (] P A 2R L 1) AR, 1% R R
PERY, ROREORANE A DL,

ZEPWMEH B [E

MEHHEE

MAX17000) Dual Mode™ # 5 7E 6456 & I He s T i M2

JGfF . FBHEAGND ]3RS 1.5VE E4itt, FBHE Ve 1.8V
e, FBHEE:S50UTHE R SLH 1OV E it .

AT B4 [E
AT SR FH LB 43 R 2 (B Q)FE 1.0V 3. 2.7V 3 ] P 3781 45 i o H
MAX17000% FB & B 7 — e 09 B R (1.0V) . AT
L

Rrea
RreB

(
VOUT = VFB Xk1+

Her, VegA1.0V.

VITIBAE B ETEFR

Ve VTTIZS B LA R, R FR I VTTI L A L0 /e s
il B o] 67 A% A S ) ) Pl P K 7 . VT T % 4% 2 buck
WA, K ECaER T RARBA. R, B0
M — DB GVTT I A ER R R A S, A
SR ATRESEUT VTSI . 12 F 0 A /UM 57 P 3 9 38 o
Mg, AR VTTISHE BRI E LK, FREAE
RIBHPTAYE , 2% e B (E L ZEAR R

REVITHHBE

VTTHi i VT ALHL . S B i REFING A K& -
REFIN #5 & MAX 17000 ) 15 8 75 LB (VTTR = VTTS =
VRERIN) - EHE— 0. IVE2OVHEH A, LLEEVTT.
VTTSPA K VTTR 7] 46 . A0SR REFIN#E £ Ve, HNEB
CSLR4rE#s IR BEVITHE; FHit, VITIRAE Ve
HE, I E R Ve /2. %8 E AMAX17000F % &
GAEfEA L, B2 ity L YR A 20 R I PR U PR

VTT4 B FitE

VTT 300mA f e i ) 7 22 A B/ NOnF R LR . 1L
ECH T8 1 4% B B 38 4 T AR BR Ml 7E K 29 1.2MHz (S Y
H), UEAEBIMEMRBIREE. AT HRIZER
TR VR Y AR STV A R B A, 1 FIRESRAIESL Y
M AR E .

- ~ .U. . Vout

LX 8. 8.
NL
PGND1
V474V ) 4V % %

T_/\/\/\/_"_| — gI Cour

MAX17000  oq

FB

RreA

M

RreB

B8, R 5 e 1 B Vour

Dual Mode#2Maxim Integrated Products, Inc.HJ##7 -

28

MAXIMN




H T3 g S0 A Mt FET B8 S U200, 85 5 B TR L I
S TG . AR AR R T 1SA, UG H LAY
A RERR ER T 20pF, (BANRER A T/NT LA, %
HHEA R PUNF20pF. fE 2%, N g e] DLk )
/NELA IR KESR I THR AR

lLoaD
1.5A

Cout_MIN = 20uF x

Cour EARH 22 T AR I 84 n 24 -

lLoaD
1.5A

REsR A2 0L 2 7 SE AR T Bl B A9, %03 e E

SR
o = =2 x lLoap
Cour V1.5A
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