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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VIN = 12V, VDD = VCC = EN1 = EN2 = 5V, VREFIN1 = 2V, SKIP = GND, TA = 0 to +85°C, unless otherwise noted. Typical values are
at TA = +25°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.

BST1, BST2 to GND ...............................................-0.3V to +34V
BST1, BST2 to VDD.................................................-0.3V to +28V
TON1, TON2 to GND..............................................-0.3V to +28V
VDD to GND..............................................................-0.3V to +6V
VDD to VCC ............................................................-0.3V to +0.3V
LX1 to BST1..............................................................-6V to +0.3V
LX2 to BST2..............................................................-6V to +0.3V
DH1 to LX1 ..............................................-0.3V to (VBST1 + 0.3V)
DH2 to LX2 ..............................................-0.3V to (VBST2 + 0.3V)
ILIM1, ILIM2, REF to GND ..........................-0.3V to (VCC + 0.3V)
CSH1, CSH2, CSL1, CSL2, FB2, REFIN1 to GND....-0.3V to +6V
EN1, EN2, SKIP, PGOOD1, PGOOD2 to GND.........-0.3V to +6V

DL1 to GND ................................................-0.3V to (VDD + 0.3V)
DL2 to PGND..............................................-0.3V to (VDD + 0.3V)
PGND to GND ......................................................-0.3V to + 0.3V
REF Short Circuit to GND...........................................Continuous
Continuous Power Dissipation (TA = +70°C)

28-Pin TQFN T2844-1
(derate 20.8mW/°C above +70°C) ............................1667mW

Extended Operating Temperature Range .........-40°C to +105°C
Junction Temperature ......................................................+150°C
Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering 10s) ..................................+300°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

PWM CONTROLLER

Input Voltage Range VIN  4.5  26 V 

Quiescent Supply Current 
(VDD, VCC)

IDD + ICC
Output forced above regulation voltage, 
EN1 = EN2 = 5V 

 1.7 2.5 mA 

Shutdown Supply Current 
(VDD, VCC)

ISHDN EN1 = EN2 = GND, TA = +25°C  0.1 5 μA 

RTON1 = RTON2 = 97.5k
(600kHz) 

142 
(-15%) 

174 
194 

(+15%) 

RTON1 = RTON2 = 200k
(300kHz)  

305 
(-10%) 

336 
368 

(+10%) 
On-Time (Note 1) tON1, tON2 

VIN = 12V, 
VCSL1 = VCSL2 
= VCCI = 1.2V, 
separate or 
combined 
mode 

RTON1 = RTON2 = 302.5k
(200kHz)  

425 
(-15%) 

500 
575 

(+15%) 

ns 

Minimum Off-Time  tOFF(MIN) (Note 1)  250 330 ns 

TON1, TON2, Shutdown Supply 
Current 

ITON1,
ITON2

EN1 = EN2 = GND, VTON1 = VTON2 = 26V,  
VDD = 0V or 5V, TA = +25°C 

 0.01 1 μA 

REFIN1 Voltage Range VREFIN1 (Note 2) 0  VREF V 

FB2 Regulation Voltage VFB2 Adjustable mode  0.7  V 

FB2 Input Voltage Range  Preset mode 1.7  2.3 V 

FB2 Combined-Mode Threshold  Combined mode 3.8 
VCC - 

1V 
VCC - 
0.4 

V

REFIN1 Dual Mode™  
Switchover Threshold 

  3.8 
VCC - 

1V 
VCC - 
0.4 

V

REFIN1, FB2 Bias Current 
IREFIN1,

IFB2 

REFIN1 = 0.5V to 2V; 
VFB2 = 0.7V, TA = +25°C 

-0.1  +0.1 μA 

SMPS1 Voltage Accuracy  VCSL1 
Measured at CSL1, REFIN1 = VCC,
VIN = 2V to 26V, SKIP = VCC (Note 2) 

1.043 1.05 1.057 V 

SMPS2 Voltage Accuracy  VCSL2 
Measured at CSL2, FB2 = REF, 
VIN = 2V to 26V, SKIP = VCC (Note 2) 

1.489 1.5 1.511 V 
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

Load Regulation Error ILOAD = 0 to 3A, SKIP = VCC (Note 3)  0.1  % 

Line Regulation Error VDD = 4.5V to 5.5V, VIN = 4.5V to 26V (Note 3)  0.25  % 

CSL1 Soft-Start/-Stop Slew Rate SRSS1 Rising/falling edge on EN1  1.25  mV/μs 

FB2 Soft-Start/-Stop Slew Rate SRSS2 Rising/falling edge on EN2  0.63  mV/μs 

Dynamic REFIN1 Slew Rate SRDYN Rising edge on REFIN1  11.4  mV/μs 

INTERNAL REFERENCE

Reference Voltage VREF VDD = 4.5V to 5.5V 1.990 2.000 2.010 V 

Reference Lockout Voltage VREF(UVLO) Rising edge, hysteresis = 230mV  1.8  V 

Reference Load Regulation  IREF = -10μA to +100μA 1.980  2.015 mV 

FAULT DETECTION

With respect to the internal target voltage 
(error comparator threshold); rising edge; 
hysteresis = 50mV 

260 300 340 mV 

Dynamic transition  
VREF + 

0.30
 V 

SMPS1 Overvoltage Trip 
Threshold and PGOOD1 Upper 
Threshold 

VOVP1,
VPG1_H

Minimum OVP threshold  0.7  V 

SMPS2 Adjustable Mode 
Overvoltage Trip Threshold and 
PGOOD2 Upper Threshold 

VOVP2,
VPG2_H

With respect to the internal target voltage 
0.7V (error comparator threshold);  
hysteresis = 50mV 

120 150 180 mV 

Output Overvoltage Fault 
Propagation Delay 

tOVP CSL1/FB2 forced 25mV above trip threshold  5  μs 

SMPS1 Undervoltage Protection 
Trip Threshold and Lower 
PGOOD1 Threshold 

VUVP1,
VPG1_L

With respect to the internal target voltage 
(error comparator threshold); falling edge; 
hysteresis = 50mV 

-240 -200 -160 mV 

SMPS2 Undervoltage Protection 
Trip Threshold and Lower 
PGOOD2 Threshold 

VUVP2,
VPG2_L

With respect to the internal target voltage 
0.7V (error comparator threshold); 
falling edge; hysteresis = 50mV 

-130 -100 -70 mV 

Output Undervoltage Fault 
Propagation Delay 

tUVP CSL1/FB2 forced 25mV below trip threshold 110 205 310 μs 

UVP falling edge, 25mV overdrive  5  

OVP rising edge, 25mV overdrive  5  PGOOD_ Propagation Delay tPGOOD 

Startup delay from regulation 100 200 300 

μs 

PGOOD_ Output Low Voltage ISINK = 3mA   0.4 V 

PGOOD_ Leakage Current IPGOOD 

CSL1 = REFIN1, FB2 = 0.7V (PGOOD_ high 
impedance), PGOOD_ forced to 5V, 
TA = +25°C 

  1 μA 

Dynamic REFIN1 Transition Fault-
Blanking Threshold 

Fault blanking initiated; REFIN1 deviation 
from the internal target voltage (error 
comparator threshold); hysteresis = 10mV 

 ±50  mV 

Thermal-Shutdown Threshold TSHDN Hysteresis = 15°C (Note 3)  160  °C 

VCC Undervoltage Lockout 
Threshold 

VUVLO(VCC) 
Rising edge, PWM disabled below this level, 
hysteresis = 100mV 

3.95 4.20 4.45 V 

ELECTRICAL CHARACTERISTICS (continued)
(VIN = 12V, VDD = VCC = EN1 = EN2 = 5V, VREFIN1 = 2V, SKIP = GND, TA = 0 to +85°C, unless otherwise noted. Typical values are
at TA = +25°C.)
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = 12V, VDD = VCC = EN1 = EN2 = 5V, VREFIN1 = 2V, SKIP = GND, TA = 0 to +85°C, unless otherwise noted. Typical values are
at TA = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

CURRENT LIMIT

CSH1, CSH2 0  2.3 
Current-Sense Input Range  

CSL1, CSL2 0  2.3 
V

Current-Sense Input (CSH_) 
Leakage Current 

CSH_ = GND or VCC, TA = +25°C -0.2  +0.2 μA 

Current-Sense Input (CSL_) 
Leakage Current 

CSL_= CSL_ = 2V, TA = +25°C   1 μA 

TA = +25°C 28 30 32 VCSH_ - VCSL_ 
ILIM1 = ILIM2 = REF  TA = 0°C to +85°C 27 30 33 

VCSH_ - VCSL_, ILIM1 = ILIM2 = VCC 56 60 64 

VCSH_ - VCSL_, ILIM1 = ILIM2 = OPEN 42 45 48 

Current-Limit Threshold (Fixed) VCSLIMT_ 

VCSH_ - VCSL_, ILIM1 = ILIM2 = GND 13 15 17 

mV

Current-Limit Threshold 
(Negative) 

VNEG VCSH_ - VCSL_, SKIP = VCC
-1.2 x 

VCSLIMIT_
 mV 

Current-Limit Threshold  
(Zero Crossing) 

VZX
VCSH_ - VCSL_, SKIP = GND or OPEN; 
ILIM1 = ILIM2 = REF 

 1  mV 

Ultrasonic Frequency  
SKIP = OPEN (3.3V); VCSL1 = VREFIN1 + 
50mV; VCSL2 = VFB2 + 50mV 

20   kHz 

VCSL1 = VREF1 + 50mV 22 33 46 Ultrasonic Current-Limit 
Threshold 

SKIP = OPEN (3.3V) 
VCSL2 = VFB2+ 50mV 18 30 46 

mV 

Current-Balance Amplifier (GMI) 
Offset 

[V(CSH1,CSL1) - V(CSH2,CSL2)] at ICCI = 0 -3  +3 mV 

Current-Balance Amplifier (GMI) 
Transconductance 

ICCI / [V(CSH1,CSL1) - V(CSH2,CSL2)]; 
VCCI = VCSL1 = VCSL2 = 0.5V to 2V, and  
V(CSH_,CSL_) = -60.0mV to +60.0mV, 
ILIM1 = GND 

 180  μS 

GATE DRIVERS

Low state (pulldown)  1.7 4.0 DH1, DH2 Gate Driver  
On-Resistance 

RON(DH) 
BST_ - LX_ forced 
to 5V High state (pullup)  1.7 4.0 

High state (pullup)  1.3 3.0 DL1, DL2 Gate Driver  
On-Resistance 

RON(DL) 
Low state (pulldown)  0.6 2.5 

DH1, DH2 Gate Driver 
Source/Sink Current 

IDH DH_ forced to 2.5V, BST_ - LX_ forced to 5V  1.2 A

DL1, DL2 Gate Driver 
Source Current 

IDL(SOURCE) DL_ forced to 2.5V  1  A 

DL1, DL2 Gate Driver  
Sink Current 

IDL(SINK) DL_ forced to 2.5V  2.4  A 

DH_ low to DL high 10 25 40 
Driver Propagation Delay  

DL_ low to DH high 15 30 45 
ns 
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = 12V, VDD = VCC = EN1 = EN2 = 5V, VREFIN1 = 2V, SKIP = GND, TA = 0 to +85°C, unless otherwise noted. Typical values are
at TA = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

DL_ falling, CDL = 3nF 10 20  
DL_ Transition Time  

DL_ rising, CDL = 3nF 10 20  
ns 

DH_ falling, CDH = 3nF 10 20  
DH_ Transition Time  

DH_ rising, CDH = 3nF 10 20  
ns 

Internal BST_ Switch 
On-Resistance 

RBST_ IBST_ = 10mA, VDD = 5V  6.5 11.0 

LX_, BST_ Leakage Current VBST_ = VLX_ = 26V, TA = +25°C   5 μA 

INPUTS AND OUTPUTS

EN1, EN2 Logic-Input Threshold  
EN1, EN2 rising edge, 
hysteresis = 300mV/600mV (min/max) 

1.20 1.70 2.20 V 

Logic-Input Current  EN1, EN2, TA = +25°C -0.5  +0.5 μA 

High (5V) 
VCC - 
0.4

Open (3.3V) 3.0  3.6 

Ref (2.0V) 1.7  2.3 

Quad-Level Input-Logic Levels  SKIP, ILIM1, ILIM2 

Low (GND)   0.4 

V

Quad-Level Logic-Input Current  
SKIP, ILIM1, ILIM2 forced to GND or VCC,
TA = +25°C 

-2  +2 μA 

ELECTRICAL CHARACTERISTICS
(VIN = 12V, VDD = VCC = EN1 = EN2 = 5V, VREFIN1 = 2V, SKIP = GND, TA = -40°C to +105°C, unless otherwise noted.) (Note 4)

PARAMETER SYMBOL CONDITIONS MIN MAX UNITS

PWM CONTROLLER

Input Voltage Range VIN  4.5  26 V 

Quiescent Supply Current 
(VDD, VCC)

IDD + ICC
Output forced above regulation voltage, 
EN1 = EN2 = 5V 

  2.5 mA 

RTON1 = RTON2 = 
97.5k  (600kHz) 

142  194 

RTON1 = RTON2 =
200k  (300kHz)  

305  368 On-Time (Note 1) 
tON1,
tON2 

VIN = 12V, 
VCSL1 = VCSL2 =
VCCI = 1.2V, 
separate or 
combined mode RTON1 = RTON2 =

302.5k  (200kHz)  
425  575 

ns 

Minimum Off-Time  tOFF(MIN) (Note 1)   330 ns 

REFIN1 Voltage Range VREFIN1  0  VREF V 

FB2 Input Voltage Range  Preset mode 1.7  2.3 V 

FB2 Combined-Mode Threshold  Combined mode 3.75  
VCC - 
0.4 

V

REFIN, FB2 Bias Current 
IREFIN1,

IFB2
 -0.1  +0.1 μA 
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = 12V, VDD = VCC = EN1 = EN2 = 5V, VREFIN1 = 2V, SKIP = GND, TA = -40°C to +105°C, unless otherwise noted.) (Note 4)

PARAMETER SYMBOL CONDITIONS MIN MAX UNITS

REFIN1 Dual-Mode 
Switchover Threshold 

  3.75  
VCC - 
0.4 

V

SMPS1 Voltage Accuracy  VCSL1 
Measured at CSL1, REFIN1 = VCC; 
VIN = 2V to 26V, SKIP = VCC (Note 2) 

1.039  1.061 V 

SMPS2 Voltage Accuracy  VCSL2 
Measured at CSL2, FB2 = REF; 
VIN = 2V to 26V, SKIP = VCC (Note 2) 

1.485  1.515 V 

INTERNAL REFERENCE 

Reference Voltage VREF VDD = 4.5V to 5.5V 1.985  2.015 V 

FAULT DETECTION

SMPS1 Overvoltage Trip 
Threshold and PGOOD1 Upper 
Threshold 

VOVP1,
VPG1_H

With respect to the internal target voltage 
(error comparator threshold); rising edge; 
hysteresis = 50mV 

260  340 mV 

SMPS2 Overvoltage Trip 
Threshold and PGOOD2 Upper 
Threshold 

VOVP2,
VPG2_H

With respect to the internal target voltage 
0.7V (error comparator threshold);  
hysteresis = 50mV 

120  180 mV 

SMPS1 Undervoltage Protection 
Trip Threshold and Lower 
PGOOD1 Threshold 

VUVP1,
VPG1_L

With respect to the internal target voltage 
(error comparator threshold) falling edge; 
hysteresis = 50mV 

-240  -160 mV 

SMPS2 Undervoltage Protection 
Trip Threshold and Lower 
PGOOD2 Threshold 

VUVP2,
VPG2_L

With respect to the internal target voltage 
0.7V (error comparator threshold) 
falling edge; hysteresis = 50mV 

-130  -70 mV 

Output Undervoltage Fault 
Propagation Delay 

tUVP 
REFIN1/FB2 forced 25mV below trip 
threshold 

80  320 μs 

PGOOD_ Propagation Delay tPGOOD Startup delay from regulation 80  320 μs 

PGOOD_ Output Low Voltage ISINK = 3mA   0.4 V 

VCC Undervoltage Lockout 
Threshold 

VUVLO(VCC) 
Rising edge, PWM disabled below this level;  
hysteresis = 100mV 

3.8  4.45 V 

CURRENT LIMIT

CSH1, CSH2 0  2.3 
Current-Sense Input Range  

CSL1, CSL2 0  2.3 
V

Current-Limit Threshold (Fixed) VCSLIMT VCSH_ - VCSL_, ILIM1 = ILIM2 = REF  27  33 mV

Ultrasonic Frequency  
SKIP = OPEN (3.3V); 
VCSL1 = VREFIN1 + 50mV; 
VCSL2 = VFB2 + 50mV 

18   kHz 

VCSL1 = VREF1 + 50mV 22  46 Ultrasonic Current-Limit 
Threshold 

SKIP = OPEN (3.3V) 
VCSL2 = VFB2 + 50mV 18  46 

mV 

Current-Balance Amplifier (GMI) 
Offset 

[V(CSH1,CSL1) - V(CSH2,CSL2)] at ICCI = 0 -3  +3 mV 
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Note 1: On-time and off-time specifications are measured from 50% point to 50% point at the DH pin with LX = GND, VBST = 5V, and
a 250pF capacitor connected from DH to LX. Actual in-circuit times might differ due to MOSFET switching speeds.

Note 2: The 0 to 0.5V range is guaranteed by design, not production tested.
Note 3: Not production tested.
Note 4: Specifications to TA = -40°C to +105°C are guaranteed by design, not production tested.

ELECTRICAL CHARACTERISTICS (continued)
(VIN = 12V, VDD = VCC = EN1 = EN2 = 5V, VREFIN1 = 2V, SKIP = GND, TA = -40°C to +105°C, unless otherwise noted.) (Note 4)

PARAMETER SYMBOL CONDITIONS MIN MAX UNITS

GATE DRIVERS

Low state (pulldown)   4.5 DH1, DH2 Gate Driver 
On-Resistance 

RON(DH) 
BST_ - LX_ forced to 
5V High state (pullup)   4.0 

High state (pullup)   3 DL1, DL2 Gate Driver 
On-Resistance 

RON(DL) 
Low state (pulldown)   2 

DH_ low to DL high 8  42 
Driver Propagation Delay  

DL_ low to DH high 12  48 
ns 

Internal BST_ Switch 
On-Resistance 

RBST_ IBST_ = 10mA, VDD = 5V   11 

INPUTS AND OUTPUTS

EN1, EN2 Logic-Input Threshold  
EN1, EN2 rising edge; 
hysteresis = 300mV/600mV (min/max) 

1.20  2.20 V 

High (5V) 
VCC - 
0.4

Open (3.3V) 3.0  3.6 

Ref (2.0V) 1.7  2.3 

Quad-Level Input Logic Levels  SKIP, ILIM1, ILIM2 

Low (GND)   0.4 

V
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(Circuit of Figure 1, VIN = 12V, VDD = 5V, SKIP = GND, TA = +25°C, unless otherwise noted.)
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SMPS2 MAXIMUM OUTPUT CURRENT
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17
00

7/
8 

to
c1

4

OFFSET VOLTAGE (mV)

SA
M

PL
E 

PE
RC

EN
TA

GE
 (%

)

3.0

60

50

70

80

20

10

30

40

90

0
-5.0 5.0-1.0 1.0-3.0

SAMPLE SIZE = 100TA = +85°C
TA = +25°C

SMPS1 PRESET 1.05V
VOLTAGE DISTRIBUTION

M
AX

17
00

7/
8 

to
c1

5

SMPS1 VOLTAGE (mV)

SA
M

PL
E 

PE
RC

EN
TA

GE
 (%

)

1.053

60

50

70

80

20

10

30

40

90

0
1.045 1.0551.049 1.0511.047

SAMPLE SIZE = 100TA = +85°C
TA = +25°C

SMPS2 PRESET 1.5V
VOLTAGE DISTRIBUTION

M
AX

17
00

7/
8 

to
c1

6

SMPS2 VOLTAGE (mV)

SA
M

PL
E 

PE
RC

EN
TA

GE
 (%

)

1.503

15

10

20

25

5

30

0
1.495 1.5051.499 1.5011.497

SAMPLE SIZE = 100TA = +85°C
TA = +25°C

COMBINED-MODE CURRENT BALANCE
vs. LOAD CURRENT

M
AX

17
00

7/
8 

to
c1

7

LOAD CURRENT (A)

V C
SH

 - 
V C

SL
 (m

V)

20155 2510

50

40

20

10

30

0
0 30

SMPS1
SMPS2

SOFT-START WAVEFORM
MAX17007/8 toc18

400μs/div

A

B

E

F

C

D

5V

A. EN1, EN2, 5V/div
B. REF, 2V/div
C. VOUT1, 1V/div

D. VOUT2, 1V/div
E. PGOOD1, 5V/div
F. PGOOD2, 5V/div

0
2V

0
5V

0

0
5V

0
1.05V
1.5V

0

(Circuit of Figure 1, VIN = 12V, VDD = 5V, SKIP = GND, TA = +25°C, unless otherwise noted.)
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(Circuit of Figure 1, VIN = 12V, VDD = 5V, SKIP = GND, TA = +25°C, unless otherwise noted.)
SMPS1 STARTUP WAVEFORM

(HEAVY LOAD)
MAX17007/8 toc19

200μs/div

A

B

E

F

G

C

D

5V

A. EN1, 5V/div
B. REF, 2V/div
C. VOUT1, 500mV/div
D. ILX1, 10A/div

E. PGOOD1, 10V/div
F. LX1, 10V/div
G. DL1, 10V/div

0
2V

5V
0

12V

0
5V

0

0
1.05V

0
8A

IOUT1 = 8A

SMPS1 STARTUP WAVEFORM
(LIGHT LOAD)

MAX17007/8 toc20

200μs/div

A

B

E

F

G

C

D

5V

A. EN1, 5V/div
B. REF, 2V/div
C. VOUT1, 500mV/div
D. ILX1, 5A/div

SKIP = 5V

IOUT1 = 2A

E. PGOOD1, 10V/div
F. LX1, 10V/div
G. DL1, 10V/div

0
2V

0
1.05V

0
2A

0
5V

0
5V

0

0
12V

SMPS1 SHUTDOWN WAVEFORM
MAX17007/8 toc21

200μs/div

A

B

E

F

G

C

D

5V

A. EN1, 5V/div
B. REF, 5V/div
C. VOUT1, 500mV/div
D. ILX1, 5A/div

E. PGOOD1, 10V/div
F. LX1, 10V/div
G. DL1, 10V/div

IOUT1 = 0.5A
SKIP = GND

0
2V

1.05V

0

0

0
5V

0

5V
0

12V

SMPS2 LOAD-TRANSIENT RESPONSE
(PWM MODE)

MAX17007/8 toc22

20μs/div

A

B

C

A. VOUT2, 50mV/div
B. ILX2, 10A/div

C. LX2, 10V/div

1.5V

10A

2A

12V

0

IOUT2 = 2A TO 10A TO 2A
SKIP = 5V

SMPS2 LOAD-TRANSIENT RESPONSE
(SKIP MODE)

MAX17007/8 toc23

20μs/div

A

B

C

A. VOUT2, 50mV/div
B. ILX2, 10A/div

C. LX2, 10V/div

1.5V

8A

0A

12V

0

IOUT2 = 0.5A TO 8.5A TO 0.5A
SKIP = GND

SMPS1 OUTPUT OVERLOAD WAVEFORM
MAX17007/8 toc24

200μs/div

A

B

E

C

D
IOUT1 = 2A TO 15A

A. VOUT1, 500mV/div
B. ILX1, 10A/div
C. LX1, 10V/div

1.05V

10A

2A

5V

0
5V

12V

0

0

D. PGOOD1, 5V/div
E. DL1 5V/div

SMPS1 OUTPUT OVERVOLTAGE
WAVEFORM

MAX17007/8 toc25

40μs/div

A

B

C

A. VOUT1, 1V/div
B. PGOOD1, 5V/div

C. DL1, 5V/div

1.05V

0

5V

0

5V

0
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DYNAMIC OUTPUT VOLTAGE
TRANSITION (PWM MODE)

MAX17007/8 toc26

20μs/div

A

B

C

D

IOUT1 = 2A

REFIN1 = 1V
TO 1.2V TO 1V

1.2V

1V

0

2A

12V

0

5V

A. VOUT1, 100mV/div
B. ILX1, 10A/div

C. LX1, 10V/div
D. DL1, 5V/div

SKIP = 5V

DYNAMIC OUTPUT VOLTAGE
TRANSITION (SKIP MODE)

MAX17007/8 toc27

40μs/div

A

B

C

D

IOUT1 = 1A

1.2V

1V

0

0

12V

0

5V

A. VOUT1, 100mV/div
B. ILX1, 10A/div

C. LX1, 10V/div
D. DL1, 5V/div

REFIN1 = 1V
TO 1.2V TO 1V

SKIP = GND

DYNAMIC OUTPUT VOLTAGE TRANSITION
(SKIP MODE-FORCED TRANSITION)

MAX17007/8 toc28

20μs/div

A

B

C

D

IOUT1 = 3A
1.2V

1V

0

0

12V

0

5V

SKIP = REF

A. VOUT1, 100mV/div
B. ILX1, 10A/div

C. LX1, 10V/div
D. DL1, 5V/div

REFIN1 = 1V TO 1.2V TO 1V

(Circuit of Figure 1, VIN = 12V, VDD = 5V, SKIP = GND, TA = +25°C, unless otherwise noted.)

1 REF

2 ILIM1

3
ILIM2
(CCI)

4 VCC

μ

Ω μ
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5 SKIP

6 TON1 

7 TON2 

8 REFIN1 

9 CSL1 

10 CSH1 

11 EN1 

12 PGOOD1 

13 DH1 

SKIP SKIP

SKIP SKIP

μ

Ω

Ω

±
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14 LX1 

15 BST1 

16 GND 

17 DL1 

18 VDD

19 DL2 

20 PGND 

21 BST2 

22 LX2 

23 DH2 

24 PGOOD2 

25 EN2 

26 CSH2 

27 CSL2 

28 FB2 

EP PAD 

Ω μ

μ
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MAX17007
MAX17008

6
TON1

AGND

RREFIN1

RREFIN2

16

CVCC
1μF

R2
100kΩ

TO SYSTEM
POWER-GOOD

R9
10Ω

RTON1
220kΩ

RNTC1
10kΩ

R4
3.01kΩ

RTON2
180kΩ

CREF
2.2nF

RREFIN3

GND

PWR

PWR

PWR

AGND

PWR

AGND

2
ILIM1

3
ILIM2
(CCI)

5
SKIP

11
EN1

25
EN2

1
REF

RREFIN1 = 80.6kΩ
RREFIN2 = 121kΩ
RREFIN3 = 249kΩ 8

REFIN1

12
PGOOD1

24
PGOOD2

7
TON2

15
BST1

13
DH1

14
LX1

17
DL1

NH1

NL120
PGND

10
CSH1

9
CSL1

28
FB2

4

VCC

18

VDD

REF

REF

+3.3V

H = 1.0V
L = 1.2V

4-LEVEL SKIP PIN

REF

+5V

CONNECT TO REF FOR
FIXED 1.5V OUTPUT

*LOWER INPUT VOLTAGES REQUIRE
ADDITIONAL INPUT CAPACITANCE.

VIN
7V TO 20V

EP

POWER GROUND

ANALOG GROUND

R1
100kΩ

CVDD
2.2μF

C1
0.22μF

CBST1
0.1μF

PWR

DL1

CIN1

R3
1.5kΩ

COUT1
2 x 330μF
12mΩ

L1
1μH, 16A, 3mΩ

VOUT1
1.2V/1.0V, 12A

ILIM1
ILIM2

VCC
OPEN
REF
GND

R7
10Ω

C2
1nF

PWR

COUT1-CER
5 x 10μF
CERAMIC

VOUT2
1.5V, 12A

RNTC2
10kΩ

R6
3.01kΩ

PWR

AGND

PWR

21
BST2

23
DH2

22
LX2

19
DL2

NH2

NL2

26
CSH2

27
CSL2

VIN
7V TO 20V

C3
0.22μF

CBST2
0.1μF

PWR

DL2

CIN2

R5
1.5kΩ

COUT2
2 x 330μF
12mΩ

L2
1μH, 16A, 3mΩ

R8
10Ω

C4
1nF

PWR

COUT2-CER
5 x 10μF
CERAMIC

CURRENT
LIMIT

60mV
45mV
30mV
15mV
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VOUT1 = 1.0V/1.2V AT 12A 
(FIGURE 1)

VOUT = 1.5V AT 12A 
(FIGURE 1)

COMPONENT
VIN = 7V to 20V 
TON1 = 220k  (270kHz) 

VIN = 7V to 20V 
TON2 = 180k  (330kHz) 

Input Capacitor 
(per Phase) 

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

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

Output Capacitor 
(2x) 330μF, 2.5V, 12m , C case 
SANYO 2R5TPE330MCC2 

(2x) 330μF, 2.5V, 12m , C case 
SANYO 2R5TPE330MCC2 

Inductor 
1μH, 3.25m , 16A 
Wurth Electronics 7443552100 

1μH, 3.25m , 16A 
Wurth Electronics 7443552100 

Schottky Diode 

2A, 30V Schottky diode (SMA) 
Nihon EC21QS03L 
Central Semiconductor 
CMSH2-40M 

2A, 30V Schottky diode (SMA) 
Nihon EC21QS03L 
Central Semiconductor 
CMSH2-40M 

High-Side MOSFET 
Fairchild Semiconductor 
(1x) FDS8690 
8.6m /11.4m  (typ/max) 

Fairchild Semiconductor 
(1x) FDS8690 
8.6m /11.4m  (typ/max) 

Low-Side MOSFET 
Fairchild Semiconductor 
(1x) FDS8670 
4.2m /5m  (typ/max) 

Fairchild Semiconductor 
(1x) FDS8670 
4.2m /5m  (typ/max) 

MANUFACTURER WEBSITE MANUFACTURER WEBSITE

AVX Corp. www.avxcorp.com Pulse Engineering www.pulseeng.com

BI Technologies www.bitechnologies.com Renesas Technology Corp. www.renesas.com

Central Semiconductor Corp. www.centralsemi.com SANYO Electric Co., Ltd. www.sanyodevice.com

Fairchild Semiconductor www.fairchildsemi.com Sumida Corp. www.sumida.com

International Rectifier www.irf.com Taiyo Yuden www.t-yuden.com

KEMET Corp. www.kemet.com TDK Corp. www.component.tdk.com

NEC Tokin Corp. www.nec-tokin.com TOKO America, Inc. www.tokoam.com

Panasonic Corp. www.panasonic.com Vishay/Siliconix www.vishay.com
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MAX17007
MAX17008

6
TON1

AGND

RREFIN1

RREFIN2

16

CVCC
1μF

PGOOD2 NOT USED
IIN COMBINED MODE

ILIM2 FUNCTIONS AS
CCI OUTPUT IN

COMBINED MODE

EN2 MUST BE
GROUNDED

R9
10Ω

RTON1
220kΩ

RNTC1
10kΩ

R4
3.01kΩ

RTON2
220kΩ

CREF
2.2nF

CCCI
220pF

RREFIN3

GND

PWR

PWR

PWR

AGND

PWR

AGND

2
ILIM1

3
ILIM2
(CCI)

5
SKIP

11
EN1

25
EN2

1
REF

RREFIN1 = 80.6kΩ
RREFIN2 = 121kΩ
RREFIN3 = 249kΩ 8

REFIN1

12
PGOOD1

24
PGOOD2

7
TON2

15
BST1

13
DH1

14
LX1

17
DL1

NH1

NL120
PGND

10
CSH1

9
CSL1

28
FB2

4

VCC

18

VDD

REF

VOUT

+3.3V

H = 1.0V
L = 1.2V

+5V

+5V

CONNECT TO 5V FOR
COMBINED MODE OPERATION

*LOWER INPUT VOLTAGES REQUIRE
ADDITIONAL INPUT CAPACITANCE.

VIN
7V TO 20V

EP

POWER GROUND

ANALOG GROUND

R1
100kΩ

CVDD
2.2μF

C1
0.22μF

CBST1
0.1μF

PWR

DL1

CIN1

R3
1.5kΩ

COUT1
4 x 330μF
12mΩ

L1
1μH, 16A, 3mΩ

VOUT1
1.2V/1.0V, 24A

ILIM
PIN

VCC
OPEN
REF
GND

R7
10Ω

C2
1nF

PWR

COUT1-CER
10 x 10μF
CERAMIC

RNTC2
10kΩ

R6
3.01kΩ

PWR

AGND

21
BST2

23
DH2

22
LX2

19
DL2

NH2

NL2

26
CSH2

27
CSL2

VIN
7V TO 20V

C3
0.22μF

CBST2
0.1μF

PWR

DL2

CIN2

R5
1.5kΩ

L2
1μH, 16A, 3mΩ

R8
10Ω

C4
1nF

CURRENT
LIMIT

CCCI
(pF)

60mV
45mV
30mV
15mV

120
180
220
470
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MAX17007
MAX17008POWER-GOOD AND

FAULT PROTECTION 2
(FIGURE 13)

PWM CONTROLLER 2
(FIGURE 4)

CURRENT LIMIT 2
(FIGURE 8)

SMPS2 TARGET
DECODE

(FIGURE 9B)

MUX

2.0V
REF

PGOOD2

COMBINE
(FB2 = VCC)

FB2

CSH2

CSL2

ILIM2

EN2

LX2

CURRENT-
SENSE GAIN

VALLEY
CURRENT

LIMIT

DH2

BST2

PGND

DL2

VDD

CSL2
TARGET2

Gm

Gm

POWER-GOOD AND
FAULT PROTECTION 1

(FIGURE 13)

PWM CONTROLLER 1
(FIGURE 4)

CURRENT LIMIT 1
(FIGURE 8)

SMPS1 TARGET
DECODE

(FIGURE 9A)

MUX

PGOOD1

REF

VCC

REFIN1

CSH1

CSL1

ILIM1

SKIP

TON1

TON2

EN1

LX1

CURRENT-
SENSE GAIN

VALLEY
CURRENT
LIMIT

DH1

BST1

GND

DL1

CSL1

Gm

Gm

TARGET1

FA
UL

T1

FA
UL

T2

VDD

CURRENT
BALANCE

COMBINE
(FB2 = VCC)

COMBINE
(FB2 = VCC)

COMBINE
(FB2 = VCC)
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PIN COMBINED MODE SEPARATE MODE

FB2 
Connect to VCC to configure MAX17007/MAX17008 for 
combined-mode operation 

Connect to REF for preset 1.5V, or use a resistor-
divider to set the SMPS2 output voltage 

REFIN1 
Sets the combined output voltage—dynamic, fixed, and 
preset voltages supported 

Sets the SMPS1 output voltage—dynamic, fixed, 
and preset voltages supported 

EN1 Enables/disables combined output Enables/disables SMPS1 

EN2 Not used; connect to GND Enables/disables SMPS2 

PGOOD1 Power-good indicator for combined output voltage Power-good indicator for SMPS1 

PGOOD2 Not used; can be left open Power-good indicator for SMPS2 

TON1 Sets the per-phase switching frequency for both SMPSs Sets the switching frequency for SMPS1 

TON2 Use the same resistor as TON1 Sets the switching frequency for SMPS2 

ILIM1 Sets the per-phase current limit for both SMPSs Sets SMPS1 current limit 

ILIM2 (CCI) 
Current-balance integrator output; connect a capacitor 
from CCI to the output 

Sets SMPS2 current limit 

SKIP
Only three distinct modes of operation; ultrasonic mode 
not supported 

Supports all four modes of operation 
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MAX17007
MAX17008

CSL OR
CCI

DH DRIVER

DL DRIVER

ON-TIME
COMPUTE

INTEGRATOR
(CCV)

TON

TRIG

ONE-SHOT

Q

ERROR
AMPLIFIER

INTERNAL
FB

ZERO
CROSSING

VALLEY
CURRENT

LIMIT
OV 

FAULT

AMPLIFIED
CURRENT

SENSE

SLOPE
COMP

tON

R

S Q

R

S
Q

TARGET

tOFF(MIN)

TRIGQ



TSW1 = CTON (RTON1 + 6.5kΩ)

TSW2 = CTON (RTON2 + 6.5kΩ)

Ω
Ω μ μ

ICCI = Gm[(VCSH1 - VCSL1) - (VCSH2 - VCSL2)]

VCCI = VOUT + ICCIZCCI

f
V V

t V VSW
OUT DIS

ON IN CHG
=

+

+( )
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μ
μ

μ

SKIP

Ω

μ

SKIP

SKIP

SKIP

SKIP

SKIP
μ

±

SKIP SKIP

t t
V

SR
V

mV sSTART SHDN
FB

SS

FB
2 2

2

2

2
0 65

= = =
. /μ

t t
V
SR

V
mV sSTART SHDN

REFIN

SS

REFIN
1 1

1

1

1
1 3

= = =
. /μ
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SKIP

SKIP SKIP

μ

SKIP
SKIP

V I R V VISONIC L CS CSL2 2 2 21 5 0 65. .= = ( ) ×−

V I R V VISONIC L CS FB2 2 2 20 7 0 65. .= = ( ) ×−

V I R V VISONIC L CS CSL1 1 1 11 05 0 65. .= = −( ) ×

V I R V VISONIC L CS REFIN CSL1 1 1 1 1 0 65.= = −( ) ×
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IN
DU

CT
OR

 C
UR

RE
NT

ILOAD = IPEAK/2

ON-TIME0 TIME

IPEAK

L

VIN - VOUTΔI

Δt
=

ON-TIME (tON)
ISONIC

0

ZERO-CROSSING
DETECTION

INDUCTOR
CURRENT

40μs (MAX)
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IN
DU

CT
OR

 C
UR

RE
NT

ILIMIT

ILOAD

0 TIME

IPEAK

ILIM(VAL) = ILOAD(MAX)  1- LIR
2( )

CSH

ILIM

CSL

SKIP

ZERO
CROSSING

VALLEY
CURRENT
LIMIT

QUAD-LEVEL
DECODE

CURRENT-
SENSE
GAIN



Ω

μ

R R
V

VFB HI FB LO
CSL

2 2
2

0 7
1= −

⎛
⎝
⎜

⎞
⎠
⎟

.
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VCC - 1V

FB2

REF - 0.3V

TARGET1

COMBINE
(FB2 = VCC)

PRESET
(FB1 = VCC)

PRESET
(FB2 = REF)

(B) SMPS2 TARGET DECODE

TARGET2

REF (2.0V)

0.7V

1.5V
5R

8R

7R

REFIN1

(A) SMPS1 TARGET DECODE

TARGET1

REF (2.0V)

1.05V
9.5R

10.5R

VCC - 1V

MAX17007
MAX17008

DL2

GND

LX2
L2

FB2

CSL2

CSH2

RFB2LO

COUT2

RSENSE2

RFB2HI

NL2



±

±

SKIP
SKIP
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REFIN1

PGOOD1

INTERNAL
PWM CONTROL

BLANK HIGH-Z

SKIP

LX1

SET TO REF + 300mVOVP1

VOUT1

INTERNAL TARGET1

ACTUAL VOUT1

BLANK HIGH-Z

NO PULSES: VOUT > VTARGET

DYNAMIC REFIN WINDOW

TARGET1 + 300mV

SKIP

REFIN1

PGOOD1

INTERNAL
PWM CONTROL

BLANK HIGH-Z

LX1

OVP1

VOUT1

ACTUAL VOUT1
50mV

INTERNAL TARGET1

BLANK HIGH-Z

DYNAMIC REFIN WINDOW

SKIP SKIPPWMPWM

TARGET1 + 300mV TARGET1 + 300mVSET TO REF +
300mV

SKIP



±
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μ
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TARGET
+ VOVP

TARGET
- VUVP

CSL OR FB

FAULT

OVP ENABLED
(MAX17007 ONLY)

FAULT
LATCH

ONE
SHOT

200μs

POWER-GOOD

IN

CLK

OUT

OVP

UVP

EN

SOFT-START
COMPLETE

NOTE: ONLY THE MAX17007 HAS
OVP FUNCTION ENABLED.
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MODE CONTROLLER STATE DRIVER STATE

Shutdown (EN_ = High to Low) 
Output UVP (Latched) 
Thermal Fault (Latched) 

Voltage soft-shutdown initiated. Error 
amplifier target slowly ramped down to 
GND. 

DL_ low and DH_ low after soft-shutdown 
completed, internal 10  discharge on CSL_ 
activated. 
(T 0 1V )

Output OVP (Latched) 
Controller shuts down and internal target 
slews down. Controller remains off until 
EN_ toggled or VCC power cycled. 

DL_ immediately forced high, DH_ pulled low 
(high-side MOSFET disabled). 

VCC UVLO Falling Edge 
Controller shuts down and the internal 
target slews down. Controller remains off 
until VCC rises back above UVLO threshold. 

DL_ low, DH_ low, internal 10  discharge on 
CSL_ activated. 

VCC UVLO Rising Edge 
SMPS controller enabled (assuming EN_ 
pulled high). 

DL_, DH_ switching. 

VCC POR SMPS inactive. DL_ low. 
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CIN

b) LOSSLESS INDUCTOR SENSING

FOR THERMAL COMPENSATION:
R2 SHOULD CONSIST OF AN NTC RESISTOR IN
SERIES WITH A STANDARD THIN-FILM RESISTOR.
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(SEE MAX17007 EVALUATION KIT)
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GROUND

VCC BYPASS
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REF BYPASS
CAPACITOR

X-RAY VIEW.
IC MOUNTED
ON BOTTOM
SIDE OF PCB.
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ONLY AS SHOWN

CONNECT THE
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ANALOG GND

VIA TO ANALOG
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INPUT
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INDUCTOR DCR SENSING
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