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ABSOLUTE MAXIMUM RATINGS

TONto PGNDT ... -0.3V to +28V
VDD tO PGND T ... -0.3V to +6V
VCC 1o VDD ... 0.3V t0 +0.3V
OVP1O AGND ..o -0.3V to +6V
SHDN, STDBY, SKIPto AGND ..........cccooviieiiii -0.3V to +6V
REFIN, FB, PGOOD1,

PGOOD2to AGND ........ccccooeviiiia -0.3Vto (Vcc + 0.3V)
CSH, CSLto AGND .......coovviiiiiiiiiiice -0.3Vto (Vcc + 0.3V)
DL t0 PGNDT oo -0.3V to (Vpp + 0.3V)
BST1o PGNDT ..o -1V to +34V

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

VTTIO PGND2 ..o -0.3V to +6V
VTT to PGND2 ..-0.3V to (V171 + 0.3V)
VTTS to AGND -0.3Vto (Vce + 0.3V)
VTITRIOAGND .....ooooiiiiiiiiic -0.3Vto (VcsL + 0.3V)

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

24-Pin, 4mm x 4mm Thin QFN

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

(VN = 12V, Ve = 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)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
PWM CONTROLLER
VIN 3 26
Input Voltage Range \
Vce, Vob 4.5 55
FB = AGND 1.485 1.500 1.515
Output Voltage Accuracy VesL \s/%u:j\?gcto 26V, FB = Vce 1.782 1.800 1.818 Y
FB = Adj 0.99 1.000 1.01
Output Voltage Range VesL 1 2.7 Vv
Load Regulation Error VcsH - VesL = 0mV to 18mV, SKIP = Voo 0.1 %
Line Regulation Error VpD = 4.5V 10 5.5V, V|N = 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
(R6TO%’\11HZ?,61257|:12 nominal | 71° +15
On-Time Accuracy (Note 2) toN xlcl;\‘si=121V2V gggrlw\lszns?n?:g (300KHz2), -10 +10 %
ZTO%EHziosb%iﬁominal 15 +15
2 AKX/
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ELECTRICAL CHARACTERISTICS (continued)

(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
Minimum Off-Time toFF(MIN) | (Note 2) 250 350 ns
. FB forced above 1.0V, STDBY = AGND or
Quiescent Supply Current (Vpp) IDD VG, T = +25°C 0.01 1.00 uA
FB forced above 1.0V (SMPS, VTT, and > 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 PR
I I SHDN = AGND, Ta = +25°C 0.01 5 A
(Voo + Vo) CC + DD A=+ H
TON Pin Shutdown Current ron | SHPN = AGND, Vin = 26V, Vpp = 0 or 5V, 0.01  1.00 UA
Ta = +25°C
LINEAR REGULATOR (VTT)
VTTI Input Voltage Range VT 1.0 2.8 \
VTTI Supply Current T VTl = 2.5V, REFIN = 1.4V 10 50 pA
VTTI Shutdown Current SHDN = AGND, Ta = +25°C 10 A
REFIN Input Bias Current VTTI = 2.5V, VREFIN = 1.4V -50 +50 nA
REFIN Range VREFIN 0.5 1.5 V
REFIN Disable Threshold Vg%' v
High-side on-resistance
0.12 0.25
VTT Internal MOSFET (source, Iy1T = 0.1A) Q
Low-side on-resistance (sink, ly7T = 0.1A) 0.18 0.36
VREFIN = 1V,
- -5 +5
VTT Output-Accuracy (VREFIN - SmV) Or | jy/77 = 4 50pA
s Load (VesL/2 - 5BmV) to mV
ource Loa VTTS, VIT = VTTS | VREFIN = 0.5V to 1.5V, 5
Iyt = +300mMA
v sy VREFIN = 1V, 5 +5
VTT Output-Accuracy (VREFIN + 5mMV) OF | 1\ = _50pA
Sink Load (VcsL/2 + 5mV) to mV
ik -oa VTTS, VTT = VTTS | VREFIN = 0.5V to 1.5V, +5
IvTT = -300mMA
VTT Load Regulation -50pA to -1TA < Iy1T < +50pA to +1A 13 17 mV/A
VTT Line Regulation 1.0V <V <28V, 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 = Vce 16 Q
VTTS Input Current Ta = +25°C 0.1 1.0 PA
W AXIW 3
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ELECTRICAL CHARACTERISTICS (continued)

(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)

MAX17000

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
REFERENCE BUFFER (VTTR)
IvTT = £1mA -10 10
VTTR Output Accuracy (Adj) REFIN to VTTR vir=='m i
IvTT = £3mA -20 +20 Y
IvTT = £1mA -10 10
VTTR Output Accuracy (Preset) VesL/2 to VTTR VIT= =+ h
IvTT = £3mA -20 +20
VTTR Maximum .
Recommended Current Source/sink 5 mA
FAULT DETECTION (SMPS)
SMPS OVP and PGOOD 1 °
Upper Trip Threshold 12 15 18 %
SMPS OVP and PGOOD1
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 PGOOD1 Lower Trip Measured at FB, hysteresis = 25mV -12 -15 -18 %
Threshold
PGOOD1 Lower Trip Threshold ¢ FB forced 50mV below PGOOD1 trip 10 S
Propagation Delay PGOOD1 threshold H
PGOOD1 Output Low Voltage ISINK = 3mA 0.4 Vv
FB = 1V (PGOOD1 high impedance),
PGOOD1 Leakage Current IPGOOD1 PGOODA forced to 5V, Ta = +25°C 1 pA
Rising edge, PWM disabled below this level;
TON POR Threshold VPOR(IN) hysteresis = 200mV 3.0 \Y
FAULT DETECTION (VTT)
PGOOD2 Upper Trip Threshold Hysteresis = 26mV 8 10 13 %
PGOOD2 Lower Trip Threshold Hysteresis = 25mV -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 \Y
VTTS = VRerIN (PGOOD2 high impedance),
PGOOD2 Leakage Current PGOOD2 | pGOOD2 forced 1o 5V, Ta = +25°C 1 HA
FAULT DETECTION
Thermal-Shutdown Threshold TSHDN Hysteresis = 15°C 160 °C
Vce Undervoltage Lockout Rising edge, IC disabled below this level
Threshold VuwLovee) hysteresis = 200mV 3.8 41 4.4 v
CSL Discharge MOSFET OVP = Vce 16 Q

MAXI N




552DDR235L UDDR3XEUD
ND—PH—FA Y Y1—23>

ELECTRICAL CHARACTERISTICS (continued)

(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
CURRENT LIMIT
Valley Current-Limit Threshold VumIT VcsH - VesL 17 20 25 mV
Current-Limit Threshold =
(Negative) VNEG VesH - Vest, SKIP = Voo -23 mV
Current-Limit Threshold
(Zero Crossing) Vzx VesH - VesL 1 mv
SMPS GATE DRIVERS
DH Gate Driver On-Resistance RpH BST - LX forced to 5V 15 5.0 Q
) ) DL high 1.5 5.0
DL Gate Driver On-Resistance RpL DL o 00 3.0 Q
W . .

DH Gate Driver Source/ IbH | DH forced to 2.5V, BST - LX forced to 5V 1 A
Sink Current
DL Gate Driver Source/ IDL(SrRc) | 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 = 10mMA,
On-Resistance ResT VbD = 5V internal design target 4.5 Q
LX, BST Leakage Current \T/ES_T fz\giéz 26V, SHDN = AGND, 0001 20 WA
INPUTS AND OUTPUTS
. SHDN, STDBY, SKIP, OVP, rising edge

Logic Input Threshold hysteresis = 300mV/600mY (min/max) 1.30 1.65 2.00 \
Logic Input Current ?AH[_)I\LZ%ISBY, SKIP = 0 or Ve, gy o A
Input Leakage Current CSH =0or Vcg, Ta = +25°C -1 +1 PA
Input Bias Current CSL =0orVce 55 100 PA
MAXI/WV 5
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ELECTRICAL CHARACTERISTICS

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

PARAMETER | SYMBOL | CONDITIONS MIN MAX | UNITS
PWM CONTROLLER
VIN 3 26
Input Voltage Range \
Ve, Vbb 4.5 55
FB = AGND 1.485 1.520
Output Voltage Accuracy VesL V%P:_Al\?gcto 26v, FB = Vce 1.782 1.820 Y
FB = Adj 0.990 1.020
RTON = 96.75kQ
(600kHz), 167ns -15 +15
nominal
Vin= 12V RTON = 200kQ
On-Time Accuracy (Note 2) toN IN= ' (300kHz), 333ns -10 +10 %
VesL= 1.2V .
nominal
RTON = 303.25kQ
(200kHz), 500ns -15 +15
nominal
Minimum Off-Time toFFMINY | (Note 2) 350 ns
FB forced above 1.0V (PWM, VTT, and 4 mA
VTTR blocks); STDBY = Vce
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 Vv
VTTI Supply Current IVTTI V1Tl = 2.5V, VREFIN = 1.4V 50 pA
REFIN Range VREFIN 0.5 15 V
REFIN Disable Threshold Vg% ; v
High-side on-resistance (source, Iv1T = 0.1A) 0.25
VTT Internal MOSFET - - - Q
Low-side on-resistance (sink, ly1T = 0.1A) 0.36
VTT Load Regulation -50pA to -1A < IyTT < +50pA to +1A 17 mV/A

6 MAXI N




5$2DDR2%;UDDR3IXEYD
ND=TF—FXA I Y1—23>

ELECTRICAL CHARACTERISTICS (continued)

(ViN =12V, Vce = Vop = VSHDN = VREFIN = 5V, Vst = 1.8V, STDBY = SKIP = AGND, Ta = -40°C to +85°C, unless otherwise noted.)
(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
VT = £1mA 10 10

VTTR Output Accuracy (Preset) VesL/2 to VTTR VIT= = i mv
IVTT = £3mMA -20 +20

FAULT DETECTION (SMPS)

PGOOD1 Output Low Voltage | | IsINK = 3mA | 0.4 | \

FAULT DETECTION (VTT)

PGOOD2 Output Low Voltage | [1sink = 3mA | 04 | v

FAULT DETECTION

¥E;ghno(:icejrvoltage Lockout VVLOKCO) rF]{)l/ss|tr.;cFueeScinge=, ;%g;;\jlbled below this level; 40 44 v
CURRENT LIMIT

Valley Current-Limit Threshold VLIMIT VcsH - VesL 15 25 mV
SMPS GATE DRIVERS

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

DL low 3
) DL rising 10

Pead Time DEAD falling 15 ns
INPUTS AND OUTPUTS

Logio Input Threshol nysteresis - oomvieo0m (mmas) | 12 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.

MAXIN 7
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IREEDEIIE

(MAX17000 Circuit of Figure 1, ViN = 12V, Vpp = Ve = 5V, SKIP = GND, Ta = +25°C, unless otherwise noted.)
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SMPS 1.8V EFFICIENCY
vs. LOAD CURRENT

SMPS 1.8V EFFICIENCY
vs. LOAD CURRENT

SMPS 1.8V EFFICIENCY
vs. LOAD CURRENT

T T 5 100 T B 100 ISRILL 3
| STANDBY MODE g | STANDBY MODE g - STANDBY MODE g
\ ™S \ 3 8
S g 90 LH = = g 90 { =~
2 = 38 z LT z
L~ > B 80 A1 o /,/ s 80 > g ] IS =
4 "4 Y /
— / — /] /
V2. / S P = "y /
y > / >
S 60 S 60
[ skip nope 1| /|| "M MODE 2 O o/ 2 7 /
S 5 / | PWM MODE S 5 7 ]
= r Y SKIP MODE /| PWM MODE
* a0 “ 7
/ v y
/
y 30 30
/ 2 20
Z ST 2 =121 o 2 =20/
0.01 01 1 10 0.01 0.1 1 10 0.01 0.1 1 10
LOAD CURRENT (A) LOAD CURRENT (A) LOAD CURRENT (A)
SMPS 1.8V OUTPUT VOLTAGE SMPS SWITCHING FREQUENCY SMPS VALLEY-CURRENT LIMIT
vs. LOAD CURRENT vs. LOAD CURRENT vs. INPUT VOLTAGE
= 350 " 10.50 ; «
E __,_Ig RsensE =2meQ £
I ) e e -
= E = =
SKIP MODE = 0 / 10.25
> =
= / =
1] = 200 / =
% Sq & =10.00
X i I 5
PWM MODE = 3
£ 100
= / 9.75
50 Vi =12V
Vin =12V Vour=1.8V
=140 0 ‘ 950
0.001 0.01 0.1 1 10 0 2 4 6 8 10 4 8 12 16 20 24 28
LOAD CURRENT (A) LOAD CURRENT (A) INPUT VOLTAGE (V)
NO-LOAD SUPPLY GURRENT PRESET 1.5V OUTPUT
vs. INPUT VOLTAGE VOLTAGE DISTRIBUTION
100 T T T 35 50 8
j j j NO LOADHZ SAMPLE SIZE = 150 +85°C e |2
[—PWM MODE, Igc + Iop g +25°C e £
— E 40 z
= 10 = — 2
E PWM MODE, Iy =—H W
= [— SKIP MODE, Igc + Ipp = 3
w =
£ 1] 5
3 = STANDBY MODE, I + Ipp &
> — e — o
o i i § 20
5 SKIP MODE, Iy =
%2} -l bam=tr = =4
01 ko=t == 2l
~ i. 10
- STANDBY MODE, Iy T~~~} =
0.01 | | 0 A Hona L
4 8 12 16 20 24 28 1490 1495 1500 1505 1510
INPUT VOLTAGE (V) OUTPUT VOLTAGE (V)
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REEEREMEE)

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

STARTUP WAVEFORM SHUTDOWN WAVEFORM
(HEAVY LOAD) (DISGHARGE MODE ENABLED) STANDBY TRANSITION WAVEFORM
MAX17000 tocO! MAX\ 7000 toc1 MAXW 7000 toc11
| [e————— D N sy F [ 4
SHDN VDDQ :
vVDDQ
\/TTR VTT .........................................
vDDQ VIT TN E--
o L
VITR hssessommet® - £ 0o | 2| et DL HW J H ‘
PGOOD1 SHDN h
o B e BRI - e X . ‘ H '. ” H
__________ LX ] Y
oL = o |1H| i mm mnmmlhl\mhlmhl it
o 200us/div 400us/div o 2ms/div
SHDN : 5V/div PGOOD1 : 2V/div RLpap = 0.25€ DL : 5V/div PGOOD2 : 5V/div STBY : 5V/div DL : 5V/div
VDDQ : 500mV/div I x : 5A/div SKIP = GND VDDQ : 2V/div PGOOD1 : 5V/div VDDA : 1V/div LX: 10V/div
VTT:500mV/div -~ DL : 5V/div VTT : 1V/div SHDN : 10V/div VTT : 1V/div ILx : 2A/div
VTTR : 500mV/div VTTR : 1V/div ILx : 2A/div TON: 10V/div

STANDBY TRANSITION WAVEFORM

SMPS LOAD-TRANSIENT RESPONSE
(SKIP MODE)

SMPS LOAD-TRANSIENT RESPONSE
(SKIP MODE)

MAX17000 tocl MAX 17000 toc1: MAX17000 toc14
LA FA T g T
STBY o RN R ST 9 - M‘WNMM vDDQ M«WWMWWW}A\
vDDQ poons ' K
vt -—--j ______________________ (it |
Z : : : 5 [
ToN B ( o) \ , ..... LX Ak L = vae [ BBt sy it sy vasaaed® NSRS
: T : ) : d
is “‘I‘l-l-l-\-EIHHII TR oo s
X L1 '.'.’.'_I.'.'!,'II'!' LJUR IO BN BLL UL BULE i
L
Ix bondes mumm IRt TEY I
- 200us/div 20us/div 20ps/div
STBY : 5V/div LX : 10V/div VDDA : 50mV/div ILoap : 5A/div VDDA : 50mV/div ILoAD : SA/div
VDDA : 2V/div Iux : 10A/div LX: 10V/div Iux : 5A/div LX: 10V/div Iux : 5A/div
VIT - 1V/div DL : 5V/div
TON: 10V/div

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

OUTPUT OVERLOAD WAVEFORM

MAX 17000 toc1
]

v T T T

DL

vbDQ

VIT
VTTR

PGOOD2

PGOOD1

400us/div
DL : 5V/div
VDDA : 1V/div
VTT : 1V/div
VTTR : 1V/div

PGOOD2 : 2V/div
PGOOD1 : 2V/div
ILx : 10A/div

VTT SOURCE CURRENT LIMIT

50
SAMPLE SIZE = 150 +85°C mzm
+25°( ]
— 40
=
o
2
= 30
=
Ll
o
w20
o
=
S
10
2.0 25 3.0 35 4.0
CURRENT LIMIT (A)
10

MAX17000 toc18

VTT VOLTAGE (V)

SAMPLE PERCENTAGE (%)

o
~
=]
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0.73

0.72

50

40

30

20

10

VTT VOLTAGE
vs. SOURCE/SINK LOAD CURRENT
N
N
N
\‘
N
V7= 18V
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LOAD CURRENT (A)
VTT SINK CURRENT LIMIT
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+25°C =S
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SAMPLE PERCENTAGE (%)

VDDQ
VIT

VTTR

PGOOD1
PGOOD2

VTT OFFSET VOLTAGE DISTRIBUTION
AT 300mA LOAD

SAMPLE SIZE =150

+85°C wzm
+25°C e |

25 00 75
OFFSET VOLTAGE (mV)

-15.0 -5.0

VTT OVERLOAD FAULT WAVEFORMS
(5ms TIMER)

MAX17000 toc20

1ms/div
DL : 5V/div VTTR : 1V/div
ILx : 2A/div PGOOD1 : 2V/div
VDDA : 2V/div PGOOD2 : 2V/div
VTT : 1V/div

MAX17000 toc1
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(MAX17000 Circuit of Figure 1, ViN = 12V, Vpp = Ve = 5V, SKIP = GND, Ta = +25°C, unless otherwise noted.)
VTT LOAD-TRANSIENT RESPONSE (SOURCE) VTT LOAD-TRANSIENT RESPONSE
Iyt BETWEEN 10mA AND 1.5A (SINK)
- . - . . ; . MAXWO?OIDCZ - ! ! ! ! ’\!MXWM

T

T

VTT_ac
VTT_ac
vDDQ=18V Do § voDa=18V i
20us/div 20us/div
Iyt 2 1A/div Iy7 2 1A/div
VT : 20mV/div VTT : 20mV/div
VTT LOAD-TRANSIENT RESPONSE VTTR OUTPUT VOLTAGE
(SOURCE/SINK) vs. LOAD CURRENT
MAX17000 toc?:
A S R N
oot o 1
o DU S SRR 077 Ay :
=07 N
............................. p
= 075 \\\
e RN
= 074 \
=
L. ... &
VTT_ac 307
0.72
VDDQ = 1.8V 07t

0.70

20us/div

Iy7T 2 1A/div LLOAD CURRENT (A
VTT : 20mV/div W
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MAX17000

FLDDR2#H L UDDR3IXEYD

IND=PR—=IX>

Y UYa—>3>

i 55 AR

U

=L

HaE

OVP

OVPE— R#lfHle, ZDANT. SMPSDIBEE(OV)REHEEEENDMEE— REA2—TILTD
NTAE—TNT oD ERBUET., 1r—JIlehdL. Sl\/lPS@@%E&E%#EQ%W@%E%ELZEU
FJ o ROFTEDHEEICIT LTI, OVPZTFEDEELNIVICEHRL TS0,

INA (> 2.4V) = SMPSDBEBERES S USMPSEVTTOMEBFETZ A +— )b,

H—(AGND) = SMPSDBEERES L USMPSEVTTOMEFETA T 1 2—T)l,

PGOOD1

AT RLAVDINT—5 KA, VT bRF—hE by b I DBBICSMPSOLHEE
MEEGLFIL—23rm%15% (typ) M EBA/-15&. PGOODTIZO—IZE &Y, VT b
25— NEAHRT LT ESMPSHANLF 1L~ >3 Y ENTI\BE, PGOODT I3/ 1 >
E-S U RTBYET,

PGOOD2

F—=TURLADDINT—=D0 Yy RN RZVINA L vy MO BLOY T MR Y— MOEBRBICVTT
DHEABENEBRLF2L—2308%510% (typ) U EBX /=185, PGOOD2ISO—(Z8) £,
SMPSDY 7 b X —FEIBBHAMR T LIz EVITHAN L Fa1L—2 3 rEnTVSdE. PGOOD21E
INAAE=FT U RITKEIET,

STDBY

25 NI A S, SHDNAY \/ TSTDBYA'O—MIEE. MAX170003EE S HEERE— RIC
AW, SMPSEBIF Y TE#EICLTVITRAZ A JUNA A VE—F 2 )ICLET, ZOTE— R
OE1—5DRY VINAEMERDO OV /IN—F DEBICERIBEFE T,

STDBYHY/\1 DIBE I3 BEDSMPSEMENEBRE L. VITHANA X—TILEnFET,

VTTS

BIHREREDBORER T, BEIIVITIHFICER L. Ves /2F/=IZREFINEEAERICL 1
l/ oa3rvEnadLoIcLEd,

VTTR

#iH 77 L2V 7 7, REFINAV LB and &, VITRIEVes /218U £, 0.5V~
1. 5VDEBEAREFINIZREENDE . VITRIGVRepNICEY £9, 0.33pFDES 3 w2 AV F T
VITREZAGNDIZF A T F LTL &,

PGND2

VITROERI S R, SHBFCPGND2% T ZR— R/ ROERICHERL T2 0,

VTT

RIGEBRE D, VITEZVITSICER T D&, VITEEAVITSOLF1L—2 3 VDR EEICLF 1
L—i3rvangd,

VTTI

%ilﬁﬁEE./J?]\jjo VTTILJVTT'J_J l/:\’—_‘Ll/ SYDANERTY, BF. DDR7TUr— 3

10

REFIN

BB 77 LA AN, REFINIZ, MAX17000007 4 — RNy oL Fa21L—23 VBENTIR =
VTTS = VRepiN) ZEREL &£ T,

REBDV s /2D X ZERATDICIE. REFINZVccllE R L TS0,

VTT. VITS, BXUVTTREZAZEHNIIHZE T DHEEIE. 0.5V~ 1.5VOEEANZ#ZEHE L T /ZE 0,

11

FB

SMPSEHAED T 4 — R/NY I AN, BED+1.8VHEAICTDICIEVcllE Rl BED+1.5VD
HAIZTDICIFAGNDICHER L T L&, AIZEHEAN(1.0V~2.7V)DIBEEIE. FBEHHBEIC
BHEUCERSESRICERL T ES 0. FBIZ+1.0VICLFaL—2 3> LFET,

12

CSL

PWMHENERREDEEEANSIOVITREBDERAS, CSLEZHNERELIEROGMR., L/cl3bh
A 2505 DDCENZERBHICRIA Y 258IE. TV TUHOEMIIEGRL TS0,
OVPH A 2 — T JVIRRETVcDUVLOAHEE L 1=15E . CSLISHBID 16 QDIEMOSFETR DRI
HEEUET,

13

CSH

HAOERBREBOPWMDIERMEAT, CSHERDERBREIBNOER. IldHha125o50
DCHENZBARABRERICHNR I DHBEIEITAIY AT UHOEMICERL TS0,
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5$2DDR2%;UDDR3IXEYD
ND=TF—FXA I Y1—23>

iimFEREA (R =)
F 2 aE
21 YF VU IRRBDEBEAT. ANERE ZDHFREDOASIERICE DT, RKICH D THMEHZY
DRAVF U IRARBERELET,
14 TON Tsw = Cron x (Rron + 6.5kQ)
ZZT. Cyon = 16.26pFT9,
TONIE. v Y NI UBRINAA 2V E—F 2 RTT,
15 DH NTFARDT— N RSA/\HH, IXEBSTRITHIWEDLY T, vy MU EIZULONES. DHIZO—TT,
16 LX AT 07 RIIRTEDIC, WIXeA VT IOIDIA Y F U IENCERL TS0,
T—2NTSATAVTUoHES. RIICRTEDIC. S S0, 1pF/6VD I T Y &3k
7 BST LTLES L MAXT7000dT—2 R 2 A v FERELTHET,
18 DL BEEIERE DT — RS A /\HEH, DLIIVpphHPGND1E£TZEILL£T,
DL — K RSANEDOEBREEANS LBV D7 LR/ 7FO78 R, AT LEREE
19 VDD (+4.5V~+5 5V)ICEHEL TS\ 1WWFAEDES I v IOV F oY TVppaERI S RIC
INAINZLTLZE 0,
20 PGND1 BRI R, O—4 RMOSFETDZ — b RS A /NBDT = R,
21 AGND FFrOTIZ R, TORR=X RNy ROBEAIZAGNDICEHRL TS &0,
ISIVZAZ Y THEIEIAD. TOANIE. BEOEBREE YA+ I v ORBKBAHEEDEBBHOEE
ET-RERELZEY,
22 SKIP NA (> 2.4V) = HIPWMENE
O—(AGND) = /SR 2y TE—R
IV hO—ZDEREE, 4.5V~5.5VOERICERL TS WM EDEZ I v oaVF o4
23 Vee TVeeEAGNDIZ/NA /X2 LT EE L,
Dy NI VEIBA N, BEOEERICIIVecllE R LT £ E L\, SHDNAO—(CBREIEnD &,
MAX17000l3HNEBEZEE NI T RICETFSIEE T, REDOBEZEEA2EMVIET D E.
IV hO—313DLEO—C38EIL T, BER(UAD Y NI I REICAY £,
24 SHDN OVPICE D THEBE— RAAR—TILENBEOVP = /\1), Ly hF I TCSLBEUVTTIC
ABD16QDEMOSFETH A % —JILanFEzd, MEET— RHAOVPICE>TFrE—TIEah?
EOVP = 0O-). vy hFDIUTLX VIT. BEOVITRIZNA A Y E—F U RUTHEY FT,
SHDNDII EAW Ty DK DT. 7HIMNBEEOV)RES VFH T T7ENnET,
— EP IOZAR=ZRINY Ry TOZRR—=ZX RNy FOEREZEAGNDIZIERE L TS S0,

MAXIMV
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MAX17000

TEDDR2B L UDDR3IXEYD

NWNID=VR= AN/ Ya—23 >

EgrP7)5—23 2 EKEK
MAX 1700007 1) r—= 3 VERR(R I, /— k
/%2> TDDR, DDR2. Z7-|3DDR3EMVDDAQ.

®1. BEEPTVT—

3 A0 mER

R

VIT. BXOVTTRL AN ZERL T, BmERICIE
SRLTLES W, R2IBRA—H—D') X b
TY, R3IEFE— FDEIEEXRTY,

COMPONENT

Vout = 1.5V TO 1.8V AT 10A

Vout = 1.5V TO 1.8V AT 6A

VIN = 7V TO 20V (300kHz)

VIN = 7V TO 16V (500kHz)

Input Capacitor

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

10pF, 25V
Taiyo Yuden TMK432BJ106KM

Output Capacitor

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

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

Inductor

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

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

Current-Sensing Resistor

2mQ, 0.5W (2010)
Vishay WSL20102L000FEA

3mQ, 0.5W (2010)
Vishay WSL20103LO000FEA

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

R2. BhaA—H—

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)

WWww.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.avxcorp.com
KEMET Corp. 408-986-0424 (USA) www.kemet.com

Panasonic Corp.

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

WWWw.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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ND=TF—FXA I Y1—23>

R3. BFE— FOERER

SHDN | STDBY | SKIP OPERATION

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

tlisul Lon X SMPS output is in regulation. . . .
VTT and VTTR ramp up to the final voltage based on Vcsi/2 or VReFIN. 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.

o | 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. PGOOD2 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 LoH X | VTT ramps up after the internal SMPS block is ready. VTT ramps to the final voltage based on
VcsU/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 N VTT is off and is high impedance.
PGOOD2 is forced low.
VTTR is active and regulates to VcsL/2 or VREFIN.

7 lHo L 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.

MAXIN
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MAX17000

5$2DDR2354 UDDR3XEY D
ND—TR—FA I Y1—23>

Vin

PGND1

1 mon 7VT0 20V
+5V ovp on
17 0—_|
- - BST ] c
100k < 100k ) on |2 | NH {l; '
< ® PGOOD1 CrsT—— ! PGND vDDQ
; 0.1uF L1 RsENSE +1.8V 0R 1.5V
< PGOOD2 LX

16
19 18 NL
+5V Voo DL
20

+

Cout
g PGND

oo S

YEPGND

Cvee

12
1uF
1

24| —
ON/OFF »»—— SHDN VT 9

22| 5K

6

AGND = 7 PGND

Vee CcSL
MAXIM
2 ) onp MAX17000 Reea FB OPTIONS:
s 1. CONNECT FB TO 5V FOR FIXED +1.8.
AGND = 2. CONNECT FB TO GND FOR FIXED +1.5V.
. 3. USE FB RESISTOR-DIVIDER FOR ADJUSTABLE

4 FBB OUTPUT VOLTAGES.

SLP_s3# »——] STOBY

paND2 |
10 PGND Cvrr
Veg W= REFIN VIT i—»a VTT = VDDQ/2
vits |2

VTTR fVTTR =VDDQ/2
CviTr

— AGND
+1VT0+2.5V

Cyrmi

0.33uF
— AGND

B1. MAX17000D1E#£ 7 71 r—2 3 VBl

i
MAX1700005£%#DDRV U a—23avid, 27y
goraArbOd—3, V—R/22oLDOLF a1l —%
BLOUT7 LRIy T 7 TRERENE T, MAX17000
DY F 2 LHBEDQuUick-PWM/ )L ZIgE> 2 L—F 3.
[LWANBEEETIZIZ—EDEBERRBME IO S
05 DEERZAERF LGNS, ESROBRFRT Y &
BOLDITHICHETSNTIVE T, Quick-PWMEAT IS
BEERFRHEBRE— FPWMODEMEDE R EE S 1
IVUBBEERBIDEELIC. RDEA VT A L
BIUOEATIALPWMERICENTRELZEFHT D
AAYF U IERBICER T SBELHELF T, K1
IIMAX17000D1EET7 T r—2 3 VEIET. K213
MAX17000D7 7023 VETY,

16

MAX17000l3. AEURIGL 1IVEBIC£2AD) —2Z/
olLDOLFa1L—5EF O>TNET, TDV/—R/
oL FIL—HIE. V=HBWNIT 0T BER
BEzH>THY. AEURIKZ TV —23 0T
FHEIOIEERAET DEBPEDOER/N—A MIFRETI,
BEEEICETITTI0uF~20uFD XY RELERSBAH
EBEVEELFTIH. ZOHEEEIL. /=, FREDVTT
HHBEEIUFE TR S EZEY,
2722/ T 7I3+3mAZY —XHDINI D
L. XEUIMNO—ZEXEUTFNAZXBOY 77
LALLM EERRLET,
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/ND—
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hVUa—=>
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1
TON ! ON-TIME T0FF |
, MN) |
' SL—{__ COMPUTE } Q TRIG  —— !
! TON 1-SHOT p— BST
! ] 1
, 1-SHOT !
| : DH
= =D oo
! 1
! STOBY EA R LI/ : X
| X VDD
! T
: N DL
| S [
Q
X R I/I/ ' PGND1
' |
R S— T T
I SMPS FAULT 1.2V !
. DETECTION SMPS ! ) :
| FAULT | | !
; wiF | | 76RO GROSSING |
: SMPS E : SMPS RUN ! o
1
| LFQTUCLL ! " VALLEY CURRENT LIMIT j’ T
| vIT UVF X 7 20mV " CoH
« FAULT oV _ | + !
1 1
| s a? R ity .-
! 1 R
: RUN TIMER ! ; RUN <=1 orr-smamstop SHON
' |
ittt EA
1V REF
Po oo INT_FB FB B
DE
| POWER-GOODT Y DECO
PGOOD1 | : | | Vee
X R -
: O ! 1 1
! 118V | : * :
| ' | _ 1
! Lmaam | | INT_REF
= VIT FAULT L MAxizoo ! !
_______________________ | |
1 1
| : AGND
e : L M 1
| ! —
I POWER-GOOD2 |
PoooD2 1 4ms VIT WINDOW \ VITS
| COMPARATOR [
! H VITI —  VITPOS VTTI
| | VTT — CURRENT LIMIT Voo
! 5ms Vit
== swps |_TMER [ | VIT 58 !
= AU - [cuRrenT L N .
"""""""""""""" 5mV
SMPS RUNOK VT VIT NEG TR
Vop - 0.3V HUNOK PGND2 —] CURRENT LIMIT N
REFIN STDBY '
VIT_EN sV PGND2
PGND2
csL st
R * Vee N VTTR

uvLo

VTT
CSL
>—| 16Q
|—{ 16Q
PGND2
PGND1

X2. MAX17000D7 7~
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MAX17000

5$2DDR2354 UDDR3XEY D
ND—TR—FA I Y1—23>

+5V/ 1 7 ZEiE(Vpp. Vo)

MAX17000(3. /Ny T ASMIABRDEV/NA 7 X &R
ZREELLZT, BE. ZOBVDO/NA 7 XEIRICIE.
/ —FPCDIS%IMEDEVD S X T L BB % E A AE
TYo CONATRABRZICHILICLTHL ZETHEE
WEL. PWMEIREST— N RZA/NITHEIETDIEHIC
WBEBVO) Z 7L F 1L —2ICBHh2OX MEIES
nNE9d, Y R7OVEENRERIBESIF. ZD5V
DERIT. MAX1615EDHL) 7L F1L—%
TERTDZENTEFT,

SVDO/INA 7 ZE&EJEIE. PWMOY O—2 B KO REBD
T—NRSATERICKET D/, BRIEBERIT.
RDEDICIKEY FT,

IBias = lq + fswQamosFeT) = 2mA~20mA (typ)
ZZT. lldPWMHIHERABDERT. fswld 21 v F>J
ER¥. 2L T, Qemvosrenld. MEBDMOSFETMDVgs
= bVICBITDR T — hEREHREE T,

ANT71—=F7x0—FZfzil:
BEEA VYA LOPWMOY FO—-5
Quick-PWM#HIH X3, BOBER K. 4>
AL, BIOBETA—RI7FT—REBALLER
E-—RLF2L—5TY, ZOBERIE. BREHIERD
BEEIDHEHNTAINY AT Y DESRZFNAT D
e, BAY v TIVEREIF. PWMS U TESELT

RHETDIENTETET . BEDQuUick-PWMICIA T,

MAX17000IIDCRARH D L MIEHIRICK D TA >
FOIEBERODBELITNET, LA >T. ZEMIS
WL TIFHEAI T DESRICIFEAERZLZ A
FE7ZILT) ZLISEMET, NAHARIAYTFD
FoFA LG BIZ/NIVABDANEEISELEFIL D
BEICERFITDZO 3y MIEDTRESNE T,
£E51207> 23y MIE2T. BNDOFAT5A L
(250ns typ)hE&ESNZE T, T>—J/\L—FH0O—.
A—%a4 RRA Y FERMVBERBIBIAL Y IILR
AFICBY . hDORNFTEIALDT 3y M
SALTIONUEBEIC. AFALDT 3y b
BhUAHSINE,

FoALTaY

PWMO7OREZEIZIE. NAHA RAAYFDF
A LBERETDT 3 Y MNTT, COER. BOVH.
PEIUOHZED 3y bE. Ny T UEHABEIC
BLTHA VYA LTS EDEBESATINET,
INATARZAYVFDA T A LIVNADTRAESND
INY TV BEISELFIL. A DHEABEICHEFILET,

18

ANERETONIGFREDAEIETIC L DT Uiz
DRAYF U ITEREHARAIHE D TRESNE T,

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

ton

]
Cron x (RToN +6.5kQ)

fow =

ZZT. Cion = 16.26pFT. 0.075VI3. O—H1 K
MOSFETR v FEinfE I F RS NDEBERETICHIS
ITHDAEMETT, 2O7ILOAYXLTIE. BEBRE
DUVAY IR L—INBEELLBNNIEIN DT,
ZZ—FEDRAYF U IRBEIIIR)E T,

T RGTALMENEITPERLEN, BRREERLY
ARENBFICWLTIE. EBDORA Y F U IEREIS
RRDEDIZIEIFT,

_ Vour +Vbis
ton x (VN = VeHa + Vois)

fsw

ZZT. Vpsld. BERRRER. 12505, HXIUPCBD
EBRRRBEDA 2 F 05 DNEBREOEFLEBERT D
BEtTY. Vepglds NATARIAYF A 2505,
HIUPCBOEMAN G EDFHEBRBDFTELEEERTD
Bit. oo tonldEMAXT7000MEIE T 24 V5 A L
Tg_o

BB/ ZEY TE— K

(SKIP = AGND)

24y JE—R(SKIP = AGND)Tl3. PFMADEBD
BEtWUEBANBERCREIVET, ZOTUEZIS.
AFUSEBROEOVAOATOO—YA R YFD
T L EZBFTBE)B2A/NNL—FICHESINET,
DCHEAMBEDHKIF. T>—JI/X\L—FDA LY
DANWREREICLET, 107N ERL TERE
LTWLBIEE. MAX1700013HEAY v TILoaELF 1
L—23>935kH, EBRODCEAEBEIIZ. BAHU Y
TIWEBEDSO%EEFZD N )y TLNLKUEELEY
£, NEFHEESKIP = AGNDBEUout < ILoADSKIP))
Tl HABEIZ. RO—THEICEYBLZEIDS%E
JIZ—a L —5Z2Lvia)llR&EUsSNDCLFa
L—o3 Nl &9, LAaL. REDES SN
FDORER=FHIET DD, T<bhIhEaRFLF1L—
avicLhgEt A

STDBY = AGNDI3SKIPI#FDE&E B L. MAX17000
HRRFIRICZ Y AL E T,
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ST2DDR2H X UDDR3IXEY D

/ND—

CL i

SXP/Ya—=23>

MAX17000I3SKIP&STDBY D& E IC B8RS < . FEEID
BEICZF Y TE—REFERLZT, SKIPESTDBYIC
S5HEIE. VI MR- RARRT LIchEICTDN
F9, H3ZZRLTLES N,

EHPWME— F(SKIP = V)

&/ A ZDs&HEPWME— R(SKIP = Vo) TldtEOo0Ox
AVNL—5ETA4—T)UILT, O—9A4 RR1YF
D7 UEBEFIELE T, TOE—RFTIE. O—F1 K
T—=KRSATOREDBIINATA RT—KNRSA4T
BEOHEBSREELDEIDISEHENDIH. 12505
EBRANBAaF CRIETDEHIC. DHAVoUT/VINDT 12—
TAT7 5% FLE T, BHPWME— FDORIRI.
FE—EDAA v F U IEREZRDIETT, LHL.
EEIPWMENEIS. R A1y F U TREREICHE D TRERERS
DEVINA T ZBRNM2MA~20mAICIEDTLESEND
BRNHUET,

SKIPESTDBYD LN VARRE(IS

—_—

Al Vin-Vour
At L

INDUCTOR CURRENT

0 ON-TIME IME——>

B3. /R ZF ) T/REGED I OARF—/NIRA 2 b

STDBY = AGNDIISKIPimFDREICET L. MAX17000

ZREHIRICR Y N ICLE T,

B3R <. MAX1700013.
Ty YO UOEIEBEPWME— RICEUEDY
95

A5 2 INAE— F(STDBY)
MAX17000DR & VN4 E—REAVEI—5 2T L
DAY INABEICIIELTHY I\/IAX1 700047y b

FOURKEDIETRBVWRICERETDRENHY
95
2ZUINAE— DA =T IbEnd E(STDBY =

AGND). MAX17000i3. EEHDOAHI/NL—5H
HFFALNIWRAZEZHEET DI EEZFBL T, REBD
SERPWM7OY UM EEDEEERE— RCIUEX
9, MAX17000h" RERE— ROAKTEMET DLDIC
tOoO0xavNL=n A4 x—=TJIbEhn. KD
MAFEEEHENERZ1/OBITHEO LE T, DR T AL,
ZFDEOBRETIIEDLSBESREFEEFHL D
BN ZEZFHRICLTNWNE T, AT /IAL DB, VITIS
TAE—TILNAAVE=F 2 )EaNnETH. VITR
ITENERREDZ FICKRUE T, YN E—RHA
*—=TILEhd &, SKIPITEREINFE T,
25N ET— D F A 2—TILENDETDBY = Vo).
MAX17000I3BESRONEPWM 7O Y U %& A *—
TILLEFE T, REDOSMPST Oy D BFENATBEIC KD E
VIT7Ov o34 x—=7J)Ilen, VITHAD 790
BEnEd, VITOV T X5 —FERFIRIZ. 160us
(typ)TEONDZDORKRERFREZ TEHRIIICIEML.
ANVITIORAEBARZINA T, H4E2S5RBLTLLE
=AY

STDBY |

SMPS_RUNOK |

SMPS QUTPUT

VTTR OUTPUT

VTT OUTPUT

VTT HIGH IMPEDANCE %
|

VTT CURRENT LIMIT

160us,

PGOOD1

PGOOD2

X4, MAX17000DZ 5 2V INA E—RDYA I 2T

MAXIN
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MAX17000

FLDDR2# £ UDDR3IXEYD

IND=VPR=A N/ Va—23 >
SEAHIEEE PGOOD2IE. EHMITVITHAEERT 55 1 K

MAX17000l3. 9 XNTOHOVFH LADQuick-PWMIO
O—>CHEAIN OEFLABRFIBREZFBL
TWET, BRANVBERBIBRAL YL REBZDE.
PWMI> rO—=ZI3F LWV A IV DORBEZESFRI SN
Ftho EBODE—UDERIT. A1 F05D) Y TIL
BRICELWELEITRBRFIEL v 3L k&UE
RELEWET, LEENDT. EELSBARHIRSTMN
BIURKEFRENIT. 1 VF05BEE/NYTERE
@E@%ﬂ(tdeiTo REXREREEHAGHED L.

DERFBESEILIIFZIEAETNTORETTEMIC
7LcLU 9,

#HPWME— RTIZ. MAX1700013. Vouth'ER%Z
DU LTNWBDEZTDBRELEA VT UOIDEER%E
BT o8B ARFIRELEIRLEZT, BDERFBEIL Y
A RiE. EDOERBIBEDSIZI15%ICHES
nEd, HszEZRLTIIZE Y,

INDUCTOR CURRENT ——>

0 TIME —>

X5 &BEBARFIBOIL Y IV ER

ND—=5y KA

(PGOOD1&PGOOD2)

MAX17000(32 DM/ —2y RENZEBZTINET,
PGOOD1 3. EHEMICSMPSHAAEERT DAV R
OAVNL—FBDA—T RLA VHATT, PGOOD1
3. DY RITIUEE, VT RRY— h%W\B£U
VIR NIOUBICTOT 4 TO-ICREBE N
9, VI MRI—HRT LIEHE. SMPSHAEE
HLFE1L—2 3 BEDI15% (typ)~85% (typ)l<
HBMY. PGOODINA A VE—F U RTRIFT,
SMPSHAEBEN115%/85%DLF1L—a>D
A2 RSB E. MAXT17000(3PGOOD1 & O—
IC388IL X9, SHODNZEAV/FH 79 5h . FzldVece
EBREIVWMUTICHA2ILLTTIAILNSYFHOUT
ENBET. SMPSHAEDTRTD T 7L hREIS.
PGOOD1&PGOOD2AEO—(CBHILTS v FATL
F9, OVPODIREE(OVPH A 22— T ILEldT 1 &— T
SNTVD)EIFEBFEIC. OVPEZ DB ISENE(C
PGOOD1% M — (=38 L £ 7,

20

DAVINL—ZICHTDA—T U RLAVHNTT,
PGOOD2IE. RZVINA vy hNFDT 2 BKUY
TR — DB, SEHNICO—ICRIFESINE T, VIT
DEAEBEEHILF21L—23BED10%URNICHD
RV . PGOOD2II/NA A E—=F VRICHKYFET, VIT
HAN+10%DZ Ly 3L REBXxDE. MAXT17000
IFPGOOD2%&O—(23&HI L &9, PGOOD2A%Bms (typ)
OB, O—DFFETHNII. MAXT17000(3V T by
NI~V 2T YFATLET,

Oy LNIVHABEDHEEIE. PGOOD1IE LD
PGOOD2 &EVppBIZHMTFIFMD100kQ D FIL Ty TR
EEHEL T 2S00,

POR&EUVLO

Ve BEZF2VEBATERT D E/XD—F Y b
(PORDEEL. AN NS YFEYT MRY— MEIK
ZYEY LT, NT—=FyTOEHIZO NO—-50
#FaELEd, OVPH A R—TILahTi\dE, PORD
B EAY T Y OACSLEVITEDT16QDEEMOSFET
EANILET, OVPHATrE—TILEhTIDE,
CSLEVITEDORED 16 QEMOSFETE A 7D F &
?g_o

Veeh'4.1V (typ)ISZET D F T, VecDIREEFED Y
79 MUVLO)EIBISZ A v F I =2 IELET, Vech
ANV EIZERT2E. O bO—ZFPWMO Y -
O—>#7205747JICLT. VI MRY—MEHHEBE
LFT, VecHPUVLOZ LY 3L RGEIFAW T YY)
MTRICETT D&, I hO—Si3EELTDLIZO—IC
wHElSN. OVPH 1 x—TJIban&, CSLEVITHEA L
DHED16 QREMOSFETH A 2 —TILENE T,

VYILRI—bEVT vy IOV
MAX17000MPWMT Oy ZRDY 7 b5 —hEXKV
VIR vy bIOUE BEEN—RELTWE T,

SHDNZ/N\AIZTDEV T M RY— A EIAShE T,

Y M2 — NDOERE. PWMHEAIZT1.4msTOVA'S
BRBEEEZCEOMNCERELF T, 2D &I
FURABRZFEOS LT, PHTCZSMHB LREREZ
BEOD—7 > JRICEMLE I, SKIPESTDBY
DHRFEICEFELZL. MAXT70003EFHOBICEEIC
2F Vv TE—RZEFEBLE T, SKIPESTDBYDHIEIS.
VIRRG—=ERTLIEHEICBMICKEYET,

MAX17000DVTT LDOL-F 1L —% 3. ERFHIRS -
VI MY —MREEFERLET, VIT7OVIH
A x—=TILEhdE WEDY —RED 2 OEBRFIRIS.
160usTEONS TILRT—)LDFHIREZ CEFENIC
BMLEY, VITHAALFa1L—3randhFiil
160psED NI NHBNRRT. RRIBOERFIRA
MATEDLDICBYEY, VITRUTZ L2V R/NY T 7
[ZIE. EDELDBV T RAY—hHEIEEHY ZEA,

MAXI N




5$2DDR2%;UDDR3IXEYD
ND=TF—FXA I Y1—23>

SHDN

STDBY A

I i

4

INT_REF | i
I

REFOK

SMPS_RUNOK

VTT OUTPUT

I
I
I
|
SMPS QUTPUT |
I
I
I
I
I
I

VTTR OUTPUT

r

! |

VTT CURRENT LIMIT %
|

PGOOD1 160us

PGOOD2 |

DL SKIP

FPWM

VTT 1602 FET |

CSL 169 FET |

B6. OVPH A #—TILDBEDMAX17000DR Y — TP /2wy IO V510D

Sy KU UESHDNA O —IC B edh &, HARERE
THIDRET DN, HDNNIBT A MAFEL
IEEICEAENET, SMPSO T 4L MEBEUV) 7 #
)L b H200ps (typ)&#B% 2). Fizldbms (typ) A L1545
FTBEVITEDEATAIL ML ICERBED Y NI UE
gHLEd, VI PY NOUORB., £7132.8ms
TOVETHRL. HAOICBEEA3ISRIIIENDD
BOA VI IIBRERSLET, VI My NIy
71, DLIZO—(Z@%lcsnEd,

OVPHA r—T )L &N B EOVP = Vo). #2EIASHDND
SEAUI VST R HENBET, CSLEVITLEONE

MAXIN

D16 QMEMOSFETH A 2—Tbeh&d., OVPAH
T4 E—TILEdN5E(OVP = AGND). CSLEVTTD
AED16QMEMOSFETII> vy MF D UHICA 12—
JilehEth,

HH7 AV MRE

MAX17000l3. PWMEAISBEE/EEET 7L b
REZMATINE T, RATHRI LDIC. OVPZEHIL T
THINREZAX—TILLTLEE L,
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MAX17000

5$2DDR2454 UDDR3XE VD
ND—TR—FA I Y1—23>

®4. ANV MRESSIUO Y bV VBREDEEER

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 Zdancg in
(SHDN = low) | are high impedance at the end of soft-shutdown (16 discharge sﬁ)wtdown
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.
. MOSFETs disabled).
g?/spcr?;a:lg(ijsabled 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 .
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 16Q 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|'altely 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 fal?(ri edae VTT and VTTR blocks immediately disabled. —
(OVP = High) 'Ng edg Internal 16Q discharge MOSFETs on CSL and VTT enabled

22
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5$2DDR2%;UDDR3IXEYD
ND=TF—FXA I Y1—23>

KA. 7A NV P RES IO Y MO UVBREODERER(IEE)

OovP MODE

REACTION/DRIVER STATE

COMMENT

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.

General Shutdown
and Fault
Conditions

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.

Voo POR

" 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

SMPSDBEE{R:E(OVP)

OVPHA =TI ENTHYUOVP = Vo). SMPSOHA
BENEFOAMLF1L -3 VBELII15%EBR
TEEIZE A bO—SI3BEXET7AI NSV F A&
ZEL. PGOOD1&EPGOOD2ZO—(C5@HI L TDLAE
NAITEFILE T, VITEVITRZOYZIEESIC Y b
oL, CSLEVITEORBD 16 QREMOSFETA
FULET, BEEZSISERI LIEREN SR DI85
(B ZE/\A1 1 RMOSFETODRAR). /NwTDE1—X
HSBRILE 9 VecZE I VATICH A2l Dh. F/E
SHDN%Z )L g5 &, BBETFILENZYFHOUT
InadrhO—Sh'8BEHLx9,

OVPZAGNDIZ#E#Hi I D&, OVPIETrE—Tibeh
FI(FR4L). OVPHA T A E—TILENTI\DIBETH.
PGOODTDERMZ Ly 3L BERHLFaL—23 >
BEDINS%TTPZIT4TDEET, CSLEVTITED
16QMEBMOSFETIZ> vy hF DV TA =T bEn
FtA.

SMPSDIKEERE(UVP)
SMPSODHEAEEH200ps (typ) ALOBLF 1L —
I VEBEDES%AETEDE, OV NO—ZIIEREE
7AW EZYFEEREL. PGOOD1EPGOOD2%H—I|C
BHE L. DLOV I~y NI DNV D% RRtA
LFEd, BEE A MMIELOTEBID/ TRy b
o —4 2D, DHIgA7DFETd, YT b
vy NITOUNRT LIzhE. MAXT1700013DLE
DHEO—(C3H LT, CSLEVTITEDORE16QKE
MOSFETAE A *—TI)IVL &, VecZEIVIATRICTHA 2L
DN E/ISHDNZ hJ)ILVdDE REETAIL NS YT
AoUT7EN, O hO—ShERELET,

VITOBEES KB EERE

VITLF 1L —5DHEHEENSms (typ) U EDBEZD
LEIL—2aVBRED+10%MAEICHEBES. OV N
O—3SE 740 bS5y FAEBEL. PGOOD1EPGOOD2
HZO—IZ8EIL. DLOV I by RO

MAXIN

ZRIBLE T, DHIGZ. BEBET 4L MIXO>THIEI D
VIR Y MO —T  ADBIEATDEETT,
VI br Yy RIDUHRRT LicdhE. MAXT70001d
DLEDHZO—(C58%I L C. CSLEVITEDRER16Q
MEMOSFETZ A 2 —TILL&E T, VecE IVIATIC
FAOINTDN. £IISHDNZ M JILT DL, BEE
THIWNSYFAIU TSN, AV MO-SZ2BHEY
L&,

BOxI RE

MAX1700013247 7 )L MRERIFE ZHA TNET, v
O3 VBEN+160CEBATCERISHE, Btz
o7 #IL NS VFEEESE. PGOOD1EPGOOD2%
O—IC#H LT, vy IO V=T RZFERL
Tiovy IO LEY, SHDNE MJILTDH. F72ld
VecBIEZVee PORUTFICHAOILTDEL. vy
DIVBREMBCHHEINEHE, O NO—T%
Bt E£Y,

EEtFIE

2ZAYVFUIERBEA VIO IDEER() Y T

BRI ERAETDAEIIC. ANBEHEEHEEAEBEHER

HEHEELTLZS . RADRETD L — KA TS,

BEBEIAAVFUIBBEEEA T 05 DEMERDERE

ThW. RIIRTA4DDEBEENRSAEZRELF T,

o ANBREEHHE : FKRME(ViNmax)IE. /— FPCDAC
T TIEEIHFBEINDT—ANT—ZADANER
BEICHICT D2REN DY T, IMENVINMIN I
dAx0%5, BE1—X, BLONYTUDEIRIA Y F
ICEBDETHZEZLSINWVCREBOANDEEZEET
DWENLNHY FT, BIROFMAHNIE. BANASD
BREIZFEMERANRLSLBYFET,

s RAABFHER : 2DODEZEZBRITDIVLENDHIFTT,
E—oamER(Loapvax)ld. BEBILEERGRZ bR
ETAINWIBERERET DO, AT HD
BIR, A F U5 DRAEER. BIOERGIREEED
REHBBERYE T, ERaTER(Loap)IdERZ b
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MAX17000

5$2DDR2354 UDDR3XEY D
ND—TR—FA I Y1—23>

LZEREL. LI >TAAO TS MOSFET.
BROZDMDEICRSE T DERDERNEEICZY
F9 . KIED ./ — bPCIE. —MRIICILoaD = ILoAD(MAX)
x 80%& KW ET,

o A YFUIREEE  COBRICEODOTREIEME
DEXME N —RATHARFY F9, MOSFETD
2AYF U IBEN. BRBEVNAIZIFE AL A
950, RBERRBMIIEAANEBEOBIHELY
F9, FUSWERMZETEICLDDHDMOSFET
PBMD2RBESICEDT. REARMIIBERIE
[CERBDO>TNET,

o AUHUIDEER  TORRIIKEITWMER, XU
BEICENEHAD /A ZDBO ML — RATEBZUFET,
A FOITHNENEBEICEN BT TYEMLT 1 X
HNESLIBIFITH. Uy TIVERIEIMT DI
MEIMBETL. HAH/ A ZXHBKRELBUET, B/ID
EAMGBA IO EIL. BRIV EREEEKRAR
DIBBICETAVINTA VI OTERN B LD EEO
ICEITD)DIHCEMETDMETT, KU NE
AVFOIEELTEH, TAXBNELTDHFHEIT
AEH)EthA. RELEERIE. BE. 20%~50%
Dy TINEREHEICHIFT,

12505 DER

AAVFUIRRBEBER(%) Y TIVEBRI I
LIR)E. RADEDICA VI I TEZRELF T,

Lo Vin = Vour X[VOUT]
fsw XILoapmmax) XLIR VN
g HEToNTARICIRE Y. TJeEEEW/NEEDC
BIMDEEERA VIO FTEBIRL TS0 MRS

ZMT200kHzTIIRFICEMEL XTI A 2L DIFE.
J7IZ2AMATHEBRDERTYT, I7F. E—7

12050 5ER(pea) TRMLULANWE DI, RIS

RELBITNERY T A,

IR
lPEAK =ILOAD(MAX) X 1+7

AERFIRMEDORE

BNERFIRMEORL vra)l R, EBRGEMEA
BRNDHBEDISEICRADAGTERZYR—KTD
1202, BAICKELLBITNERBYF A, 120505
BARDEE. ILoapmaxymD ') TIEREZLSIE
BTREZY., AXTREINET,

LIR
LimiTow) > lLoapax) | 1= =5~

22T lumiTowtd. BEHBRERF(A 2T I5D
DCRZF/zIIEEIEM) THRE L RN DERFIBR AL
)V RBEICELIMETTY,

ABEARGIRIE. CSHECSLOZEEAATmIHT17mV (min)
ICEESNTNET,

DCRIEHDIBEIE. #UVIBNOHFBEEELREICLD
ZEICH L TR IEEZREELEZY, 1505
DTF—5— M BDRpeRrIST—A M T—ZADERKXIE
EFERL. RpcRDBEICKDIEBXRICTL T 5HD
YU UEEMLET, —MBICIF. TCORELRH
20.5%%&EMLEIH. BRABRAL V3L RE
B ICHETD-HICDCRAIKICNTCH—I 245 %
FERITDOTRITINIE. ChZEERSTY—VDRICE
HEITNISEY £ A
EREEAEET)EFZDRESICEI DT, ERAREL
BEAFBROIBEEENEBRIAZIET, BHERIS
R TEHEITBDZENTEZET,
RSENSE = VLMIT/ILIMIT

INPUT (Vin)

o SENSE RESISTOR
¢ Lest RSENSE ]
: ! st
X — Y Y Y AN CeaRen= —oon-
MNAXIN Cour RSENSE
MAX17000 DL Rea CElo g
PGND1 ’_| !
CSH
CSL

A) OUTPUT SERIES RESISTOR SENSING

®7a. BRRHOBEN/25—)
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5 2DDR2#5 & UDDR3XE YD

/ND—

VAR—=IAX

INPUT (Vi)

N
DH—Hi

LX
NAXI
MAX17000 DL

PGND1

CSH

INDUCTOR

R2
Res= ——R
s R1+R2 DeR

I+

%COUT
' Focn- o [ 7172
>—| l—o

CSL

B) LOSSLESS INDUCTOR SENSING

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

B7b. BRBHDHE(2/2}—)

REDEAREHBE CIBERFREDLOHICIE. K7all
RIKDIC, AP0 EHIBICHEETI %DEREH
BinzERLTTZS 0, Q.U)’fﬁﬁiiti.%ﬂzf’f/??Q
EREEGT DD, ERLEERFIRFE BETY,
LhL. 4%4'50)4\3(,\4/979353:0%%7@&#%?%
%‘:ﬁﬁﬁ?%ﬁ% 3. BRGEEBENOETEAN VI IF R

NERFIBBEBOAEESDRERELIET, COFE
A0 Z(LesDIE. ROEMBFE L= FDORCEES
ZRBIENO@ERBICENTDEERTDIENTE
F9,

LEsL
Rsense

Cea *xReq =

ZDORLUIC. SREDERFIBRFREZMLEE LIEN
BIZXMDT7 TV —23 2Tl RICRT SMEF
EMERFDOBEIIRCEEZ 1 505 OmimE(R7b)IC
BHRELTC. 2RDOEBENAHIRT DI ENTEZT,

o R2
CS = RI+R2

xRpcr

ESENG)

RocR = —— x [+ -

DCR = Ceq [R1 RQ}

ZZT. ResldEBE T HEBREHIEINT. Rperld 1>~
S 05DBYIDCENTT, T—ANT—XDA 5D
FIREA VI DIA=N—ICEDTHEZSNDRpCR
ZFEALT. BESIUVEFEICELDA VI ITAD
BT D=2 MATLIZE 0,

MAXIN

MOSFET%*— k K54 /5(DH. DL)

DHBEXUDL FZA /N3, A< DDA A K, BXRU
RENWA—TA RMOSFETZEREN T DL DICmEIEEN
TWET, Zhid. VN - VouTDENKEL/ — KPCT
T)—2a IlBONDETF1—T 477 OFICEL
TWET, NMHARDT— b RZA/NDH)IF1.2A%
V=2Z2BKX0 oL, O—A RT— K RZ4/3DL) I

1.0AZ/—2AL. 24A%2 20L& T, DI EICEDT,

RER7 T )T —2 3V TORERYT — MNFENAYREE
EnE9d. DHOZO—FT 4 > J/\15 14 RMOSFET
RZA/NF. BSTORE T —Z M ZA Y FICLDTF v —
URTICE o THRBE N, tADLOBEEERE K S
AN BVINA 7 ZAER(Vpp) o BEZFEEBESNE T,

PWMEAD YT Di&ER

wﬂ74w9:>?>#m EAY Y TILEEaEEEE
ERBIT DIl DN BRMBIIEI(ESR) ZHx T
ma%%h%Ui?ﬁ REMBEHZBILIIZDICIE.
RRICKEVESRZA CWDREBLHIE T,
A7EFYTEY MNEBOOAVUN—9BLUOHEHICKE
WBREENNMNDZEDMD T ) r—3 0TI,
EADVTFUHOXRESIE. BE. BFREICEDOT
HAMNMETLIEDZ LA SLOHIC. EMOKHESR
ERELTDIRENHDMNIEIOTREVET, BEME
NERTHDIEICEIDYIZE/RTDHE, RADLD
(i S

VsTEP
AlLoAD(MAX)

REHTUT—23>TlE. 2LDIBE. HAHaV
FUOHOKRESE, HAVY TIVBEEZHFBIEER
LANINCHEIF I BDICWBERESRORES ICIRELE I,
2TFY oAy NO=ZOHEAY Y TILEES.

(Resr +Reos) <

Wy SIEBRICHEHADI T UHDESRERE L ZEE
FLLEJET,
25

rYyUa—>3>

OO0OO0Z IXVIN



MAX17000

STEDDR2FB L UDDR3IXEYD

o Y > ) > -

IND=VR=X P/ a—=27>

oy FIVBGEE T RADESRIIRX TEZ5NET, FIIBACHER EEERLTHET DI ENTEZT,
ZDODCHREBIIX I D BWASMEI T T LIRE
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