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1

 
VDD VDD 2.75 5.5 V 

UVLO VDD 2.65 2.75 V 
VDD 2.35 2.47   

0.18  V 
IDD,CH1 EN1 = VDD = 5 V, EN2 = GND, VFB1 = VDD,  

OPCFG = GND 
1.7 2.5 mA 

IDD,CH2 EN2 = VDD = 5 V, EN1 = GND, VFB2 = VDD,  
OPCFG = GND 

1.7 2.5 mA 

IDD,CH1 + CH2 EN1 = EN2 = VDD = 5 V, VFB2 = VFB1 = VDD, 
OPCFG = GND 

3.0 4.0 mA 

IDD,SD EN1 = EN2 = GND, VDD = VINx = 2.75 V to 5.5 V, 
TJ = −40°C to +115°C 

1.0 10 μA 

( )      

FB1 FB2 IFB VFBx=0.6V V1SET
V2SET=VDD 82kΩ

 1 65 nA 

VFBx=1.2V V1SET
V2SET 4.7kΩ

 11 15 μA 

gm   550  μA/V 
    

VCOMP, ZCT  1.12  V 
VCOMP, HI VDD = VINx = 2.75 V 5.5 V  2.36 2.45 V 
VCOMP, LO  VDD = VINx = 2.75 V 5.5 V 0.65 0.70  V 
      
VFB TJ=25°C V1SET

V2SET=VDD 82kΩ
0.597 0.600 0.603 V 

 TJ=-40°C +125°C V1SET
V2SET=VDD 82kΩ

0.594 0.600 0.606 V 

VFB ERROR TJ=25°C V1SET V2SET=GND
4.7kΩ/8.2kΩ/15kΩ/27kΩ/47kΩ

−1.0  +1.0 % 

 TJ=-40°C +125°C V1SET
V2SET=GND 4.7kΩ/8.2kΩ/15kΩ/
27kΩ/47kΩ

−1.5  +1.5 % 

 VDD = VINx = 2.75 V 5.5 V  0.05  %/V  
 VDD = VINx = 2.75 V 5.5 V  0.03  %/A  
 

VDD=2.75V 5.5V
    

fSW FREQ GND 255 300 345 kHz 
 FREQ 8.2kΩ 510 600 690 kHz 
 FREQ 27kΩ 1020 1200 1380 kHz 
fSYNC fSYNC = 2 × fSW      
 FREQ GND 400  1000 kHz 
 FREQ 8.2kΩ 800  2000 kHz 
 FREQ 27kΩ 1600  4000 kHz 
  100   ns 

VDD = VINx = EN1 = EN2 = 5.0V −40°C +125°C
TJ = 25°C
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SYNC GND CSYNC  5  pF 
SYNC VIL_SYNC   0.8 V 
SYNC VIH_SYNC 2.0   V 

  180  
CLKOUT fCLKOUT fCLKOUT = 2 × fSW     
  FREQ GND 510 600 690 kHz 
  FREQ 8.2kΩ 1020 1200 1380 kHz 
  FREQ 27kΩ 2040 2400 2760 kHz 
CLKOUT tCLKOUT 100   ns 
CLKOUT  CCLKOUT = 20 pF  10  ns 

 
VDD=VINx=2.75V 5.5V

    

( 1) ILIMIT1 OPCFG VDD 82kΩ 3.5 4.5 5.3 A 
       

( 2) ILIMIT2 OPCFG VDD 82kΩ 3.5 4.5 5.3 A 
  OPCFG 47kΩ/27kΩ 2.4 3.3 4.0 A 

GCS   4  A/V 
 fSW = 300 kHz 10 13.6 17 ms 
   8  

      
P RDSON

1  VDD = VINx = 3.3 V  68  mΩ 
  VDD = VINx = 5.0 V  52  mΩ 

N RDSON
1  VDD = VINx = 3.3 V  32  mΩ 

  VDD = VINx = 5.0 V  27  mΩ 
SWON MIN VDD = VINx = 2.75 V 5.5 V  107  ns 

SWx SWOFF MIN VDD = VINx = 5.5 V  192  ns 
  VDD = VINx = 2.75 V  255  ns 
SWx  VDD = VINx = 2.75 V 5.5 V, ENx = GND, 

TJ = −40°C +115°C 
 0.1 15 μA 

     
EN1 EN2 ENLO VDD = VINx = 2.75 V 5.5 V   0.8 V 
EN1 EN2 ENHI VDD = VINx = 2.75 V 5.5 V 2.0   V 
EN1 EN2 IEN_LEAK VDD = VINx = ENx = 2.75 V 5.5 V,  

TJ = −40°C +115°C 
 0.1 1 μA 

     
TTMSD  150  °C 
  25  °C 
     

SS1 SS2 ISS1, ISS2 VDD = VINx = 2.75 V 5.5 V, VSS = 0 V 4.8 6.0 7.8 μA 
VSS_THRESH VDD = VINx = 2.75 V 5.5 V  0.65  V 
 VDD = VINx = 2.75 V 5.5 V, EN = GND 0.5   mA 
 

VDD=VINx=2.75V 5.5V
    

PGOODx 2   116  % 
PGOODx 2  100 108 114 % 
PGOODx 2  85 92 97 % 
PGOODx 2

   84  % 
PGOODx   50  μs 
PGOODx  VPGOODx = VDD  0.1 1 μA 
PGOODx  IPGOODx = 1 mA  50 110 mV 

 
1 
2 
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2

VDD GND −0.3 V +6 V 
VIN1, VIN2, VIN3, VIN4, VIN5, VIN6

PGND1, PGND2, PGND3, PGND4 
−0.3 V +6 V 

EN1, EN2, SCFG, FREQ, SYNC/CLKOUT, 
PGOOD1, PGOOD2, V1SET, V2SET, 
COMP1, COMP2, SS1, SS2 GND 

−0.3 V (VDD + 0.3 V) 

FB1, FB2 GND −0.3 V +3.6 V 
SW1, SW2, SW3, SW4 PGND1, PGND2, 

PGND3, PGND4  
−0.3 V (VDD + 0.3 V) 

PGND1, PGND2, PGND3, PGND4 GND ±0.3 V 
VIN1, VIN2, VIN3, VIN4, VIN5, VIN6 VDD  ±0.3 V 
θJA JEDEC1S2PPCB 34°C/W 

−40°C +125°C 
−65°C +150°C 

(10 ) 260°C 
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ESD( )
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3. 

1 GND GND /

2 COMP1 1 COMP1 GND RC 1
COMP1 COMP2

3 FREQ GND ( 5)

4 SCFG SCFG SYNC/CLKOUT VDD
SYNC/CLKOUT GND SYNC/CLKOUT

5 SYNC/CLKOUT / SCFG ( 4 )
90°

3 ( “ ” )

6 OPCFG VDD GND 7
/

7 COMP2 2 COMP2 GND RC 2
COMP1 COMP2

8 VDD ADP2116 VDD VINx ADP2116 10Ω
1μF VDD GND

9 FB2 2 FB2 VOUT2
VOUT2 GND 0.6V

FB2 FB1 VOUT

10 V2SET 2 VOUT2 (0.8V 1.2V 1.5V 1.8V 2.5V 3.3V)
GND ( 4) VOUT2

82kΩ GND VDD( )

11 SS2 2 SS2 GND
10nF 1ms SS2 SS1

12 PGOOD2  2 100kΩ VDD 5.5V
2 PGOOD2

13 EN2 2 EN2 2 EN2
2 EN2 VDD VDD EN2 EN1
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14 VIN4 2 MOSFET
15 VIN5 2 MOSFET
16 VIN6 2 MOSFET
17 SW4 2 P N

SW3 SW4 LC
18 SW3 2 P N

SW3 SW4 LC
19 PGND4 2 MOSFET
20 PGND3 2 MOSFET
21 PGND2 1 MOSFET
22 PGND1 1 MOSFET
23 SW2 1 P N SW1 SW2

LC
24 SW1 1 P N SW1 SW2

LC
25 VIN3 1 MOSFET
26 VIN2 1 MOSFET
27 VIN1 1 MOSFET
28 EN1 1 EN1 1 EN1

1 EN1 VDD VDD EN1 EN2
29 PGOOD1 1 100kΩ VDD 5.5V

1 PGOOD1
30 SS1 1 SS1 GND

10nF 1ms SS1 SS2  
31 V1SET 1 VOUT1 (0.8V 1.2V 1.5V 1.8V 2.5V 3.3V)

GND ( 4) VOUT1
82kΩ GND VDD( )

32 FB1 1 FB1 VOUT1
VOUT1 GND

FB1 FB2 VOUT
 EP /
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53. 54. VOUT=1.2V fSW=300kHz 6A
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56. VIN=5V VOUT=1.2V =3A fSW=600kHz
(fCROSS)=46kHz =47°

12



ADP2116
 

Rev. 0 | Page 19 of 36 

THERMAL
SHUTDOWN OTSD

VDD

UVLO UVLO

GND

HICCUP
TIMER

GATE

CONTROL

LOGIC AND

MOSFET

DRIVERS

WITH

ANTI-SHOOT-

THROUGH

PROTECTION

SLOPE

COMPENSATION/

RAMP GENERATOR

VOUT
SELECTOR

UVLO

OSC_CH1

PULSE SKIP
ENABLE

OTSD

SCFG

OPCFG

EN1

COMP1

FREQ

SYNC/CLKOUT

OSC PHASE
SHIFT

CURRENT LIMIT/
CONFIGURATION

OSC_CH1

OSC_CH2

CLIM_CH1

CLIM_CH2

PULSE SKIP ENABLE

PGOOD1

VFB1

0.7V

0.5V

SW1

VIN1

VIN2

VIN3

SW2

PGND1

PGND2

PMOS

NMOS

PWM
COMPARATOR

CURRENT-
LIMIT

COMPARATOR

CURRENT-SENSE
AMPLIFIER

CHANNEL 1

CLIM_CH1

V1SET

FB1

–

+

+

VFB1

gm ERROR

AMPLIFIER

VREF = 0.6V

VDD

ISS =

6μA

–

+

POWER
STAGE

SS1

HICCUP
TIMER

GATE

CONTROL

LOGIC AND

MOSFET

DRIVERS

WITH

ANTI-SHOOT-

THROUGH

PROTECTION

SLOPE

COMPENSATION/

RAMP GENERATOR

VOUT
SELECTOR

UVLO

OSC_CH2

PULSE SKIP
ENABLE

OTSD

EN2

COMP2

PGOOD2

VFB2

0.7V

0.5V

SW3

VIN4

VIN5

VIN6

SW4

PGND3

PGND4

PMOS

NMOS

PWM
COMPARATOR

CURRENT-
LIMIT

COMPARATOR

CURRENT-SENSE
AMPLIFIER

CHANNEL 2

CLIM_CH2

V2SET

FB2

–

+

+

VFB2

gm ERROR

AMPLIFIER

VREF = 0.6V

VDD

ISS =

6μA

–

+

POWER
STAGE

SS2

08
43

6-
05

7

 

57.



ADP2116 
 

Rev. 0 | Page 20 of 36 

CH3  5.0V

CH2  1.0VCH1  5.0V

CH4  2.0V

M1.0ms A  CH1      2.4V

1

2

4

3

08
43

6-
05

8

EN

VOUT

SS

SW

100ns/pt

B
W

B
W

B
W

B
W  

ADP2116
DC-DC Flex Mode ADI

2.75V
5.5V 0.6V

3A
180° 6A

P MOSFET N MOSFET

ADP2116
2MHz

ADP2116 (UVLO)

ADP2116 DC-DC
P MOSFET N MOSFET

VOUT1 VOUT2

1

FB1 FB2
VOUT1 VOUT2 V1SET

V2SET
(VREF=0.6V)

COMP1 COMP2 N
MOSFET

N
MOSFET P MOSFET

P MOSFET
PWM

PWM PWM

50%

P MOSFET N
MOSFET

UVLO

VDD UVLO 2.65V VDD UVLO
2.47V� VDD 2.75V

180mV
� �

EN1 EN2 1 2
ENx ADP2116

ENx ADP2116
1μA

ENx VDD
ADP2116

ADP2116

EN1 EN2 2.0V
SS1 SS2

6μA
SS1 SS2 58

(0.6V)

58.



ADP2116
 

Rev. 0 | Page 21 of 36 

SS

SS

SS

REF

C
I

t
V

�  )1( 

CH3  5.0V

CH2  1.0VCH1  5.0V

CH4  500mV

M200μs 50MS/s A  CH1      2.4V

1

2

4

3

08
43

6-
05

9

EN1

VOUT1

SS1

SW1, SW2

20ns/pt

B
W

B
W

B
W

B
W

 

 

108%

92%

116%

84%

100% 100%

PGOOD1/PGOOD2

VOUT FALLINGVOUT RISING

%
 O

F
 V

O
U

T
 S

E
T

%
 O

F
 V

O
U

T
 S

E
T

POWER
GOOD

OVERVOLTAGEUNDERVOLTAGE UNDERVOLTAGEPOWER
GOOD

08
43

6-
06

0

 

 

tSS

VREF 0.6V
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7. 

   

ROPCFG ± 5% IOUT1 (A)/IOUT2 (A) ILIMIT1 (A)/ILIMIT2 (A) 

1 0 Ω  VDD 3/3 4.5/4.5 PWM

PWM
2 82 kΩ  GND 3/3 4.5/4.5 
3 47 kΩ  GND 3/2  4.5/3.3 
4 27 kΩ  GND 3/2 4.5/3.3 
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8. 

fSW (kHz) VIN (V) VOUT (V) L (μH) L (μH)

300 5 3.3 6.8 10 
300 5 2.5 5.6 15 
300 3.3 2.5 5.6 6.8 
300 5 1.8 4.7 12 
300 3.3 1.8 4.7 8.2 
300 5 1.5 2.2 12 
300 3.3 1.5 2.2 8.2 
300 5 1.2 2.2 10 
300 3.3 1.2 2.2 8.2 
300 5 0.8 1.5 6.8 
300 3.3 0.8 1.5 6.8 
600 5 3.3 3.3 4.7 
600 5 2.5 3.3 6.8 
600 3.3 2.5 3.3 3.3 
600 5 1.8 2.2 6.8 
600 3.3 1.8 2.2 3.3 
600 5 1.5 1.5 5.6 
600 3.3 1.5 1.5 4.7 
600 5 1.2 1.5 4.7 
600 3.3 1.2 1.5 3.3 
600 5 0.8 1.0 3.3 
600 3.3 0.8 1.0 3.3 
1200 5 2.5 1.0 3.3 
1200 5 1.8 1.0 3.3 
1200 3.3 1.8 1.0 2.2 
1200 5 1.5 0.8 2.2 
1200 3.3 1.5 0.8 2.2 
1200 5 1.2 0.8 2.2 
1200 3.3 1.2 0.8 2.2 
1200 5 0.8 0.47 1.5 
1200 3.3 0.8 0.47 1.5 
 

68.VDD

0

300kHz 1.2MHz

ESR
ADP2116 VINx 22μF
6.3VX5R 6.3V 10V X5R

X7R Y5V Z5U

VDDRC

VIN VDD
68 10Ω VIN VDD GND

1μF 6.3VX5R X7R
16kHz(−3dB)

ADP2116

ADP2116

ADP2116
EMI

(ΔIL) 1/3

(ΔIL) 1/3

VIN VINx
VOUT

fSW

VOUT

VIN

VOUT fSW 8
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� Murata GRM21BR61A106KE19L, 10 μF, 10 V, X5R, 0805 
� TDK C2012X5R0J226M, 22 μF, 6.3 V, X5R, 0805 
� Taiyo Yuden JMK212BJ476MG-T, 47 μF, 6.3 V, X5R, 0805 
� Murata GRM32ER60J476ME20L, 47 μF, 6.3 V, X5R, 1210 
� Murata GRM32ER60J107ME20L, 100 μF, 6.3 V, X5R, 1210 

IL_PEAK

ILOAD_MAX

ΔIL

ADP2116 3A/3A 3A/2A

FDV0620 (0.47μH 4.7μH)
WürthE lektron ik 

WE-PDF (4.7μH 15μH)

ADP2116 ESR ESL

6.3V 10V X5R X7R Y5V Z5U

C 7 8

ΔVRIPPLE

ΔIL

ESR
fSW

/

ΔIOUT_STEP ( )
fSW ( )
ΔVDROOP / ( )

30%

9

8 9

20%
30%
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gm

VFBx

0.6V

ADP2116 COMPx

RCOMP

CCOMP
CC2

GND
08

43
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69.

VCOMP

CCOMP

RCOMP

gm
VREF = 0.6V

VIN

PULSE-
WIDTH

MODULATOR

IL
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INDUCTOR
CURRENT
SENSE

ADP2116

08
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70.

ADP2116

RC RC COMP1
COMP2 GND 69

70
ADP2116

OUT COMP

COMP IL

L OUT

s
gm

GCS

VOUT

VREF

ZCOMP RC
ZFILT

ZCOMP(s) RC RC
( 13)

ZFILT(s)

s (s=2πf)

H(s)

(fSW) OUT) (L)
(COUT) 1/12

16

1/8 17

16 17
18 19

69 CC2

(RCOMP)
CC2 (CCOMP)

1/40
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9. DC-DC

 

1

1

1. 2.5V (VOUT) 27kΩ
V1SET GND 4

(FB1) 1 (VOUT1)

2. (D)

(VIN)
1
(VOUT1)

2
(VOUT2)

1.5A
3A 5%

1.5A
3A 5%

5.0V±10%
2.5V 3A 1%VOUT

1.2V 3A 1%VOUT

2.5V (VIN) 5.0V
(DNOM) 0.5
10% 5.5V

(DMIN=0.45)
10% 4.5V (DMAX=0.56)

5%
7%

(fSW) 64

1 (VIN) 5V (VOUT)
2.5V 600kHz

0.8
300kHz

PCB

3. 

V I N=5V VO U T=2.5V ΔIL=0.3×IL=0.9A
fSW=600kHz L=2.32μH

5 L=3.3μH
8 ΔIL=0.63A

3A
4.5A 7

4.5A 3A

4. 

(ΔVRIPPLE)
5%

 ΔIL=0.63A
 fSW=600kHz
 ΔVRIPPLE=25mV(2.5V 1%)
 ESR=3mΩ( )
 ΔIOUT_STEP=1.5A
 ΔVDROOP=0.125V(2.5V 5%)

COUT=6.2μF
COUT=60μF

“
”

69μF
47μF 22μF
6.3V
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10. 1

2.5 V 
0.6 V 
550 μS 
4 A/V 
600 kHz 
50 kHz 
6.25 kHz 
3.3 μH 
(47 + 22) μF 
30 kΩ 
820 pF 

 

2

5. 

 

 
 gm=550μS
 GCS=4A/V
 VREF=0.6V
 VOUT=2.5V
 COUT=0.8×69μF 20%

18
  RCOMP=30kΩ

RCOMP 19 CCOMP=820pF

 
5%

7%

 1 (fSW) 600kHz

3. 

 V I N=5V VO U T=1.2V ΔIL=0.3×IL=0.9A
fSW=600kHz L=1.67μH

 5 L=2.2μH( )
ΔIL=0.69A

 3A
4.5A( 7)

4.5A 3A

4. 

 

(ΔVRIPPLE)
5%

 
 ΔIL=0.69A
 fSW=600kHz
 ΔVRIPPLE=12mV(1.2V 1%)
 ESR=3mΩ( )
 ΔIOUT_STEP=1.5A
 ΔVDROOP=0.06V(1.2V 5%)

 COUT=20μF
COUT=125μF

125μF “
”

47μF 6.3V
100μF 6.3V

(VOUT)
(VREF)

(gm)
(GCS)

(fSW)
(fCROSS1/12)
(fZERO)
(LOUT)
(COUT)
(RCOMP)
(CCOMP)

1

2
fSW

1/8fCROSS

3
4
18
19

2

1. 1.2V (VOUT) 4.7kΩ
V2SET GND 4

(FB2) 2 (VOUT2)

2. (D)

1.2V (VIN) 5.0V
(DNOM) 0.24

10% 5.5V
(DMIN=0.22)
10% 4.5V (DMAX=0.27)
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11. 2

1.2 V 
0.6 V 
550 μS 
4 A/V 
600 kHz 
50 kHz 
6.25 kHz 
2.2 μH 
(47 + 100) μF 
30 kΩ 
820 pF 

 

12. L COUT

fSW (kHz) VIN (V) VOUT (V) Maximum Load (A)1 L (μH) COUT (μF) RCOMP (kΩ) CCO P (pF) M

300 5 3.3 3.0 6.8 100 30 1600 
300 5 2.5 3.0 5.6 122 (22 + 100) 27 1800 
300 5 1.8 3.0 4.7 147 (47 + 100) 22 2200 
300 5 1.2 3.0 3.3 247 (47 + 2 × 100) 30 1600 
600 5 3.3 3.0 3.3 47 33 750 
600 5 2.5 3.0 3.3 69 (22 + 47) 30 820 
600 5 1.8 3.0 2.2 100 30 820 
600 5 1.2 3.0 2.2 147 (47 + 100) 30 820 
600 5 1.2 6.0 2 × 2.2 294 (2 × 47 + 2 × 100) 15 1600 
1200 5 2.5 3.0 1.0 47 33 390 
1200 5 1.8 3.0 1.0 57 (10 + 47) 33 390 
1200 5 1.2 3.0 1.0 69 (22 + 47) 27 470 
1200 5 1.2 6.0 2 × 1.0 141 (3 × 47) 13 910 
1200 5 0.8 3.0 1.0 122 (22 + 100) 33 390 
 
1

 

ADP2116

1. FREQ GND 8.2kΩ
(fSW) 600kHz 5

2. SCFG VDD CLKOUT ADP2116

3. 3A/3A 82kΩ
OPCFG GND

7

71 “ ” ADP2116

72 74 6A
72 73 3A/2A

300kHz 74
1.2MHz VOUT1 VOUT2

12

5. 

 gm=550μS
 GCS=4A/V
 VREF=0.6V
 VOUT=1.2V
 COUT=0.8×(47+100)μF 

20%
18

  RCOMP=30kΩ
RCOMP 19 CCOMP=820pF

(VOUT)
(VREF)

(gm)
(GCS)

(fSW)
(fCROSS1/12)
(fZERO)
(LOUT)
(COUT)
(RCOMP)
(CCOMP)

2
fSW

1/8fCROSS

3
4

18
19

 6A 6.0A 72
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47μF 100μF
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71. 3A/3A

72. 6A
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22kΩ
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ADP2116 DC-DC

PIN

POUT

DC-DC

PD ADP2116
PL

IOUT

DCRL

ADP2116 (PD)

(IOUT)
(RDSON) P MOSFET N MOSFET

D D=VOUT/VIN

RDSON-P P MOSFET
RDSON-N N MOSFET

CGATE-P P MOSFET
CGATE-N N MOSFET

P MOSFET

tRISE tFALL

ADP2116 5ns
(TJ)

(TA)

(TR) (PD)

θJA ( JEDEC1S2P
34°C/W 2)

24 25
26

ADP2116 (PD) 27 28
27 ADP2116

125°C
75

ADP2116
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ADP2116
JEDEC

JESD51-7
FBx

FBx

ADP2116
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VINx

VINx VDD
1μF 10Ω

VDD VINx GND
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(COUT) CIN

PGNDx
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ADP2116PGNDx PGND
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COMPLIANT TO JEDEC STANDARDS MO-220-VHHD-2 0
1
1

7
0

8
-A

0.30

0.23

0.18

0.20 REF

0.80 MAX

0.65 TYP

0.05 MAX

0.02 NOM

12° MAX

1.00

0.85

0.80
SEATING
PLANE

COPLANARITY

0.08

1
32

8
9

25
24

16
17

0.50

0.40

0.30

3.50 REF

0.50
BSC

PIN 1
INDICATOR

TOP
VIEW

5.00
BSC SQ

4.75
BSC SQ

3.25

3.10 SQ

2.95

PIN 1
INDICATOR

0.60 MAX

0.60 MAX

0.25 MIN

EXPOSED

PAD

(BOTTOM VIEW)

FOR PROPER CONNECTION OF
THE EXPOSED PAD, REFER TO
THE PIN CONFIGURATION AND
FUNCTION DESCRIPTIONS
SECTION OF THIS DATA SHEET.
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