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1.

     
VIN CIN = 22 μF PGND( 1 )     

ADP1870ARMZ-0.3/ADP1871ARMZ-0.3 (300 kHz) 2.95 12 20 V 
ADP1870ARMZ-0.6/ADP1871ARMZ-0.6 (600 kHz) 2.95 12 20 V 
ADP1870ARMZ-1.0/ADP1871ARMZ-1.0 (1.0 MHz) 3.25 12 20 V 

IQ_REG + IQ_BST VFB = 1.5 V,  1.1  mA 
IREG,SD + 
IBST,SD 

COMP/EN < 285 mV  190 280 

UVLO VIN( 35)  2.65  V 
UVLO  VIN  190  mV 

VREG     

VREG VREG CVREG= 1 μF PGND 0.22 μF GND VIN = 2.95 V 20 V     
ADP1870ARMZ-0.3/ADP1871ARMZ-0.3 (300 kHz) 2.75 5 5.5 V 
ADP1870ARMZ-0.6/ADP1871ARMZ-0.6 (600 kHz) 2.75 5 5.5 V 
ADP1870ARMZ-1.0/ADP1871ARMZ-1.0 (1.0 MHz) 3.05 5 5.5 V 

VREG VIN = 7 V, 100 mA 4.8 4.981 5.16 V 
VIN = 12 V, 100 mA 4.8 4.982 5.16 V 
0 mA 100 mA, VIN = 7 V   32  mV 
0 mA 100 mA, VIN = 20 V  33  mV 
VIN = 7 V 20 V, 20 mA  2.5  mV 
VIN = 7 V 20 V, 100 mA  2.0  mV 

VIN VREG 100 mA VREG, VIN≤ 5 V  300 415 mV 
VREG PGND VIN = 20 V  229 320 mA 

     
58  3.0  ms 

       
FB VFB TJ = +25°C  600  mV 

 TJ = −40°C +85°C 596 600 604 mV 
 TJ = −40°C +125°C 594.2 600 605.8 mV 

Gm  320 496 670 μS 
FB IFB, Leak VFB = 0.6 V, COMP/EN =  1 50 nA 

     
DRVL PGND

(RES)
RES = 47 kΩ ± 1%  2.7 3 3.3 V/V 

RES = 22 kΩ ± 1%  5.5 6 6.5 V/V 
RES = none 11 12 13 V/V 
RES = 100 kΩ ± 1%  22 24 26 V/V 

50%
0 nF DRVH DRVL

1

    

ADP1870ARMZ-0.3/ 
ADP1871ARMZ-0.3 (300 kHz) 

  300  kHz 

VIN = 5 V, VOUT = 2 V, TJ = 25°C 1120 1200 1280 ns 
VIN = 20 V  146 190 ns 
84% ( )  340 400 ns 

VREG = 5 V VBST − VSW = VREG − VRECT_DROP ( 40 42)
VIN = 12 V −40°C +125°C
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ADP1870ARMZ-0.6/ 
ADP1871ARMZ-0.6 (600 kHz) 

   600  kHz 

 VIN = 5 V, VOUT = 2 V, TJ = 25°C 500 540 580 ns 
 VIN = 20 V, VOUT = 0.8 V  82 110 ns 
 65% ( )  340 400 ns 

ADP1870ARMZ-1.0/ 
ADP1871ARMZ-1.0 (1.0 MHz) 

   1.0  MHz 

 VIN = 5 V, VOUT = 2 V, TJ = 25°C 285 312 340 ns 
 VIN = 20 V  60 85 ns 
 45% ( )  340 400 ns 
      
      
 ISOURCE = 1.5 A, 100 ns, (0 V 5 V)  2.25 3 Ω 
 ISINK = 1.5 A, 100 ns, (5 V 0 V)  0.7 1 Ω 

2 tr,DRVH VBST − VSW = 4.4 V, CIN = 4.3 nF( 60)  25  ns 
2 tf,DRVH VBST − VSW = 4.4 V, CIN = 4.3 nF( 61)  11  ns 

      
 ISOURCE = 1.5 A, 100 ns, (0 V 5 V)  1.6 2.2 Ω 
 ISINK = 1.5 A, 100 ns, (5 V 0 V)  0.7 1 Ω 

2 tr,DRVL VREG = 5.0 V, CIN = 4.3 nF( 61)  18  ns 
2 tf,DRVL VREG = 5.0 V, CIN = 4.3 nF( 60)  16  ns 

      
DRVL DRVH 2 ttpdhDRVH VBST − VSW = 4.4 V( 60)  15.4  ns 
DRVH DRVL 2 ttpdhDRVL VBST − VSW = 4.4 V( 61)  18  ns 

SW ISWLEAK VBST = 25 V, VSW = 20 V, VREG = 5 V   110 μA 
      
 ISINK = 10 mA  22  Ω 
      
 VIN = 2.9 V 20 V, VREG = 2.75 V 5.5 V 245 285 330 mV 
 VIN = 2.9 V 20 V, VREG = 2.75 V 5.5 V  37  mV 
      
VCOMP(low) COMP/EN

(2.75 V ≤ VREG≤ 5.5 V)
0.47   V 

VCOMP(high) (2.75 V ≤ VREG ≤ 5.5 V)   2.55 V 
VCOMP_ZCT (2.75 V ≤ VREG ≤ 5.5 V)  1.07  V 
TTMSD      
  155  °C 
   15  °C 
   6  ms 

 
1 10% 90%( 60 61) CGATE = 4.3 nF
 MOSFET Infineon BSC042N03MSG

2 (ATE)
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2.

VREG PGND, GND −0.3 V +6 V 
VIN PGND −0.3 V +28 V 
FB, COMP/EN GND −0.3 V (VREG + 0.3 V) 
DRVL PGND −0.3 V (VREG + 0.3 V) 
SW PGND −2.0 V +28 V  
BST SW −0.6 V (VREG + 0.3 V) 
BST PGND −0.3 V 28 V  
DRVH SW −0.3 V VREG  
PGND GND ±0.3 V 
θJA(10 MSOP)  

213.1°C/W 
171.7°C/W 

θJA(10 LFCSP)  
40°C/W 
−40°C +125°C 

−65°C +150°C 
JEDEC J-STD-020 

(10 ) 300°C 

 

 

 
 

3. 
θJA

1 

θJA(10 MSOP)   
213.1 °C/W 
171.7 °C/W 

θJA(10 LFCSP)   
40 °C/W 

 
1 θJA

 

 

ESD

 

 

 

 

 

 

 

 

 

 

PGND
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2 3
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4. 

1 VIN VIN MOSFET
2 COMP/EN /IC EN 0 V IC
3 FB 
4 GND IC ( “ ” )

5 VREG ADP1870/ADP1871 ( )
PGND 1 μF VREG GND 0.1 μF

VREG
6 DRVL N MOSFET ( 69)

7 PGND GND N MOSFET
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BST SW
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4. 300 kHz VOUT  0.8 V
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5. 300 kHz VOUT  1.8 V
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6. 300 kHz VOUT  7 V
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7. 600 kHz VOUT  0.8 
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10. 1.0 MHz VOUT 0.8 V
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11. 1.0 MHz VOUT 1.8 V
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12. 1.0 MHz VOUT 5 V

0.807

0.806

0.805

0.804

0.803

0.802

0.801

0.800

0.799

0.798

0.797

0.796

0.795

0.794

0.793

0.792
0 2000 4000 6000 8000 10,000

O
U

T
P

U
T

 V
O

L
T

A
G

E
 (

V
)

LOAD CURRENT (mA)

+125°C
+25°C
–40°C

VIN = 13V
+125°C
+25°C
–40°C

VIN = 16.5V

08
73

0-
01

3

13. 300 kHz VOUT 0.8 V
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14. 300 kHz VOUT = 1.8 V
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15. 300 kHz VOUT = 7 V
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16. 600 kHz VOUT = 0.8 V
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17. 600 kHz VOUT = 1.8 V
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18. 600 kHz VOUT = 5 V
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20. 1.0 MHz VOUT = 1.8 V
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23. (fSW = 300 kHz
12 V ± 10%)
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0-
12

3

24. (fSW = 600 kHz
VOUT = 1.8 V VIN 13 V 16.5 V)

900

880

860

840

820

800

780

760

740

720

700
13.0 13.5 14.0 14.5 15.0 15.5 16.0 16.5

S
W

IT
C

H
IN

G
 F

R
E

Q
U

E
N

C
Y

 (
kH

z)

VIN (V)

+125°C
+25°C
–40°C

08
73

0-
12

4

25. (fSW = 1.0 MHz
VIN 13 V 16.5 V)

280

190

205

220

235

250

265

0 10,0008000600040002000

F
R

E
Q

U
E

N
C

Y
 (

kH
z)

LOAD CURRENT (mA)

VIN = 13V
VIN = 20V
VIN = 16.5V

+125°C
+25°C
–40°C

08
73

0-
02

5

26. (300 kHz VOUT = 0.8 V)

330

240

250

260

270

280

290

300

310

320

0 15,0012,000 13,50010,500900075006000450030001500

F
R

E
Q

U
E

N
C

Y
 (

kH
z)

LOAD CURRENT (mA)

VIN = 20V
VIN = 13V
VIN = 16.5V

+125°C
+25°C
–40°C

08
73

0-
02

6

 

27. (300 kHz VOUT = 1.8 V)
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338

298

302

306

310

314

318

322

326

330

334

0 6400 7200 8000 88000061 0042 0023 0004 0084 0065800

F
R

E
Q

U
E

N
C

Y
 (

kH
z)

LOAD CURRENT (mA)

VIN = 13V
VIN = 16.5V

+125°C
+25°C
–40°C

08
73

0-
02

7

28. (300 kHz VOUT = 7 V)

300

330

360

390

420

450

480

510

540

0 12,0001200 2400 3600 4800 6000 7200 8400 9600 10,800

F
R

E
Q

U
E

N
C

Y
 (

kH
z)

LOAD CURRENT (mA)

VIN = 16.5V
VIN = 13V +125°C

+25°C
–40°C

08
73

0-
02

8

 

29. (600 kHz VOUT = 0.8 V)

675

495

515

535

555

575

595

615

635

655

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10,000

F
R

E
Q

U
E

N
C

Y
 (

kH
z)

LOAD CURRENT (mA)

VIN = 16.5V
VIN = 13V

+125°C
+25°C
–40°C

08
73

0-
02

9

30. (600 kHz VOUT = 1.8 V)

740

621
628
635
642
649
656
663
670
677
684
691
698
705
712
719
726
733

0 9600880080007200640056004800400032002400008 0061

F
R

E
Q

U
E

N
C

Y
 (

kH
z)

LOAD CURRENT (mA)

VIN = 13V
VIN = 16.5V

+125°C
+25°C
–40°C

08
73

0-
03

0

31. (600 kHz VOUT = 5 V)

850

775

700

625

550

475

400
0 12,00010,0008000600040002000

F
R

E
Q

U
E

N
C

Y
 (

kH
z)

LOAD CURRENT (mA)

VIN = 16.5V
VIN = 13V +125°C

+25°C
–40°C

08
73

0-
03

1

32. (1.0 MHz VOUT = 0.8 V)

550

625

700

775

850

925

1000

1075

1150

1225

0 12,0009600 10,8008400720060004800360024001200

F
R

E
Q

U
E

N
C

Y
 (

kH
z)

LOAD CURRENT (mA)

VIN = 16.5V
VIN = 13V +125°C

+25°C
–40°C

08
73

0-
03

2

33. (1.0 MHz VOUT = 1.8 V)
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1000

1450

1400

1350

1300

1250

1200

1150

1100

1050

0 8000800 1600 2400 3200 4000 4800 5600 6400 7200

F
R

E
Q

U
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N
C

Y
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kH
z)

LOAD CURRENT (mA)

VIN = 16.5V
VIN = 13V +125°C

+25°C
–40°C

08
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0-
03

3

34. (1.0 MHz VOUT = 5 V)

2.649

2.658

2.657

2.656

2.655

2.654

2.653

2.652

2.651

2.650

–40 12002 04 06 08 0010–20

U
V

L
O

 (
V

)

TEMPERATURE (°C) 08
73

0-
03

4

35.  UVLO

55

60

65

70

75

80

85

90

95

300 400 500 600 700 800 900 1000

M
A

X
IM

U
M

 D
U

T
Y

 C
Y

C
L

E
 (

%
)

FREQUENCY (kHz)

+125°C
+25°C
–40°C

08
73

0-
03

5

36. 

62

64

66

68

70

72

74

76

78

80

82

5.5 6.7 7.9 9.1 10.3 11.5 12.7 13.9 15.1 16.3

M
A

X
IM

U
M

 D
U

T
Y

 C
Y

C
L

E
 (

%
)

VIN (V)

+125°C
+25°C
–40°C

08
73
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03

6

37. (VIN)

180

680

630

580

530

480

430

380

330

280

230

–40 1201008004 06200–20

M
IN

U
M

U
M

 O
F

F
-T

IM
E

 (
n

s)

TEMPERATURE (°C)

VREG = 2.7V

VREG = 5.5V
VREG = 3.6V

08
73

0-
03

7

38. 

180

680

630

580

530

480

430

380

330

280

230

2.7 5.55.14.74.33.93.53.1

M
IN

U
M

U
M

 O
F

F
-T
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E

 (
n

s)

VREG (V)

+125°C
+25°C
–40°C

08
73

0-
03

8

39. VREG( )
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80

800

720

640

560

480

400

320

240

160

300 400 500 600 700 800 900 1000

R
E

C
T

IF
IE

R
 D

R
O

P
 (

m
V

)

FREQUENCY (kHz)

VREG = 2.7V

VREG = 5.5V
VREG = 3.6V

+125°C
+25°C
–40°C

08
73

0-
03

9

40. 

80

1280

720

640

560

480

1040

1120

1200

960

880

800

400

320

240

160

2.7 3.1 3.5 3.9 4.3 4.7 5.1 5.5

R
E

C
T

IF
IE

R
 D

R
O

P
 (

m
V

)

VREG (V)

VIN = 5.5V

VIN = 16.5V
VIN = 13V

1MHz
300kHz

TA = 25°C

08
73

0-
04

0

41. VREG( )
VIN

80

720

640

560

480

400

320

240

160

2.7 3.1 3.5 3.9 4.3 4.7 5.1 5.5

R
E

C
T

IF
IE

R
 D

R
O

P
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m
V

)

VREG (V)

1MHz
300kHz +125°C

+25°C
–40°C

08
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0-
04

1

42. VREG  

8

80

64

72

56

48

40

32

24

16

2.7 3.1 3.5 3.9 4.3 4.7 5.1 5.5

B
O

D
Y

 D
IO

D
E

 C
O

N
D

U
C

T
IO

N
 T

IM
E

 (
n

s)

VREG (V)

1MHz
300kHz +125°C

+25°C
–40°C

08
73

0-
04

2

43. MOSFET VREG   

CH1  50mV B
W CH2  5A 

CH3  10V B
W CH4  5V

M400ns A  CH2      3.90A
T  35.8%

1

2

3

4

OUTPUT VOLTAGE

INDUCTOR CURRENT

SW NODE

LOW SIDE

08
73

0-
04

3

 

44. (PSM) (100 mA)

CH1  50mV B
W CH2  5A 

CH3  10V B
W CH4  5V

M4.0μs A  CH2      3.90A
T  35.8%

1

2

3

4

OUTPUT VOLTAGE

INDUCTOR CURRENT

SW NODE

LOW SIDE

08
73

0-
04

4

 

45. PSM (500 mA)
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CH1  5A  
CH3  10V CH4  100mV B

W

M400ns A  CH3      2.20V
T  30.6%

1

3

4

OUTPUT VOLTAGE

INDUCTOR CURRENT

SW NODE

08
73

0-
04

5
46. CCM (12 A)

( 94 )

CH1  10A  CH2  200mV B
W

CH3  20V CH4  5V
M2ms A  CH1      3.40A
T  75.6%

1

2

3

4

OUTPUT VOLTAGE

12A STEP

SW NODE

LOW SIDE

08
73

0-
04

6

47. —PSM 12 A
( 94 )

CH1  10A CH2  200mV B
W

CH3  20V CH4  5V
M20μs A  CH1      3.40A
T  30.6%

1

2

3

4

OUTPUT VOLTAGE

12A POSITIVE STEP

SW NODE

LOW SIDE

08
73

0-
04

7

48. —PSM 12 A VOUT = 1.8 V
( 94 )

CH1  10A CH2  200mV B
W

CH3  20V CH4  5V
M20μs A  CH1      3.40A
T  48.2%

1

2

3

4

OUTPUT VOLTAGE

12A NEGATIVE STEP

SW NODE

LOW SIDE

08
73

0-
04

8

49. —PSM 12 A
( 94 )

CH1  10A  CH2  5V
CH3  20V CH4  200mV B

W

M2ms A  CH1      6.20A
T  15.6%

1

2

3

4

OUTPUT VOLTAGE

12A STEP

SW NODE

LOW SIDE

08
73

0-
04

9

50. — PWM 12 A
( 94 )

CH1  10A CH2  5V
CH3  20V CH4  200mV B

W

M20μs A  CH1      6.20A
T  43.8%

1

2

3

4

OUTPUT VOLTAGE

12A POSITIVE STEP

SW NODE

LOW SIDE

08
73

0-
05

0

51. — PWM
12 A VOUT = 1.8 V ( 94 )
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CH1  10A CH2  200mV B
W

CH3  20V CH4  5V
M10μs A  CH1      5.60A
T  23.8%

1

2

3

4

OUTPUT VOLTAGE

12A NEGATIVE STEP

SW NODE

LOW
SIDE

08
73

0-
05

1

52. — PWM 12 A
( 94 )

CH1  2V B
W CH2  5A  

CH3  10V CH4  5V
M4ms A  CH1      920mV
T  49.4%

1

2

3

4

OUTPUT VOLTAGE

INDUCTOR CURRENT

SW NODE

LOW SIDE

08
73

0-
05

2

53. 

CH1  5V B
W CH2  10A  

CH3  10V CH4  5V
M10μs A  CH2      8.20A
T  36.2%

1

2

3

4

OUTPUT VOLTAGE

INDUCTOR CURRENT

SW NODE

LOW SIDE

08
73

0-
05

3

 

54. 

CH1  2V B
W CH2  5A  

CH3  10V CH4  5V
M2ms A  CH1      720mV
T  32.8%

1

2

3

4

OUTPUT VOLTAGE

INDUCTOR CURRENT

SW NODE

LOW SIDE

08
73

0-
05

4

55. (12 A 300 kHz)
( 94 )

CH1  2V B
W CH2  5A  

CH3  10V CH4  5V
M4ms A  CH1      720mV
T  41.6%

1

2

3

4

OUTPUT VOLTAGE

INDUCTOR CURRENT

SW NODE

LOW SIDE

08
73

0-
05

5

56. 

CH1  50mV B
W CH2  5A  

CH3  10V B
W CH4  5V

M2μs A  CH2      3.90A
T  35.8%

1

2

3

4

OUTPUT VOLTAGE

INDUCTOR CURRENT

SW NODE

LOW SIDE

08
73

0-
05

6

57. (2A) PSM
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CH1  1V B
W CH2  5A  

CH3  10V B
W CH4  2V

M1ms A  CH1      1.56V
T  63.2%

1

2

3

4

OUTPUT VOLTAGE

INDUCTOR CURRENT

SW NODE

LOW SIDE

08
73

0-
05

7

 

58. RES

2

CH2  5V
CH3  5V
MATH  2V  40ns

CH4  2V
M40ns A  CH2      4.20V
T  29.0%

3

M

4

HIGH SIDE

HS MINUS
SW

SW NODE

LOW SIDE TA = 25°C

08
73

0-
05

8

59. SW

2

CH2  5V
CH3  5V
MATH  2V  40ns

CH4  2V
M40ns A  CH2      4.20V
T  29.0%

3

M

4

HIGH SIDE

HS MINUS
SW

SW NODE

LOW SIDE 16ns (tf,DRVL)

25ns (tr,DRVH)

22ns (tpdhDRVH)

TA = 25°C

08
73

0-
05

9

60. 
(CIN = 4.3 nF( / MOSFET) QTOTAL = 27 nC

(VGS = 4.4 V (Q1) VGS = 5 V (Q3))

2

CH2  5V
CH3  5V
MATH  2V  20ns

CH4  2V
M20ns A  CH2      4.20V
T  39.2%

3

M

4

HIGH SIDE

HS MINUS
SW

SW NODE

LOW SIDE18ns (tr,DRVL)

24ns (tpdh,DRVL)

11ns (tf,DRVH)

TA = 25°C

08
73

0-
06

0

61. 
(CIN = 4.3 nF( / MOSFET) QTOTAL = 27 nC

(VGS = 4.4 V (Q1) VGS = 5 V (Q3) )

570

550

530

510

490

470

450

430
–40 –20 12002 04 06 08 0010
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)
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VREG = 5.5V
VREG = 3.6V
VREG = 2.7V

08
73

0-
06

1

 

62. (Gm)

680

330

380

430

480

530

580

630

2.7 3.0 5.44.8 5.14.54.26.3 9.33.3

T
R

A
N

S
C

O
N

D
U

C
T

A
N

C
E

 (
μS

)

VREG (V)

+125°C
+25°C
–40°C

08
73

0-
06

2

63. (Gm) VREG
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64. VREG
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ADP1870/ADP1871

DRVH

GND

IREV
COMP

ADP1870/ADP1871

C

R (TRIMMED)

VREGtON TIMER

tON = 2RC(VOUT/VIN)

I

SW
INFORMATION

SW FILTER

STATE
MACHINE

TON
BG_REF

PSM
IN_SS

PWM

DRVH

DH_LO

SW

DRVL

DL_LO
IREV

LEVEL
SHIFT HS

VREG

LS

VREG

300k

8k

800k

SW

DRVL

PGND

BST

VIN

PSM

REF_ZERO

SS
COMP

ERROR
AMP

SS_REF

0.6V

LOWER
COMP

CLAMP

REF_ZERO

CS
AMP

PWM

FB

COMP/
EN

VREG

ISS

CSS

0.4V

ADC
RES DETECT AND
GAIN SET

CS GAIN SET

BIAS BLOCK
AND REFERENCE

REF

LDO

PRECISION
ENABLE BLOCK

TO ENABLE
ALL BLOCKS

08
73

0-
06

3

 

65. ADP1870/ADP1871
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0.6V

285mV

SS

VREG

FB

COMP/EN

PRECISION
ENABLE

ERROR
AMPLIFIER

TO ENABLE
ALL BLOCKS

CC
CC2

RC

ADP1870/ADP1871

08
73

0-
06

4

 
66. COMP/EN ADP1870/ADP1871
COMP/EN

>2.4V
2.4V

1.0V

500mV

285mV

0V

HICCUP MODE INITIALIZED
MAXIMUM CURRENT (UPPER CLAMP)

ZERO CURRENT

USABLE RANGE ONLY AFTER SOFT START
PERIOD IF CONTUNUOUS CONDUCTION
MODE OF OPERATION IS SELECTED.

LOWER CLAMP

PRECISION ENABLE THRESHOLD

35mV HYSTERESIS

08
73

0-
06

5

 
67. COMP/EN

ADP1870/ADP1871

ADP1870/ 
ADP1871 N MOSFET

0.6 V  

 
ADP1870/ADP1871 (VREG)
MOSFET VREG( 5)
PGND( 7)

( “
(RES) ” )

 

( “
(RES) ” )

( “ ” ) DRVL PGND
0.4 V

RES DRVL
PGND

800 μs
DRVL DRVH

 

( “ ” )
COMP/EN (285 

mV) ADP1870/ADP1871  

 
ADP1870/ADP1871

1μA MOSFET
PWM

(VIN) (VOUT)  

 
ADP1870/ADP1871 35 
mV 285 mV COMP/EN

( 66)
ADP1870/ADP1871 140 μA

67

 
(UVLO) MOSFET

(VIN)

UVLO
2.65 V( )  

 
ADP1870 LDO

VREG ( LDO )
MOSFET VIN

5.5V VREG VREG
2.75V  

VIN VREG VIN
2.9V VIN 2.75V
VIN VREG
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5 LDO
VIN VREG 

>5.5 V LDO
<5.5 V VIN LDO

( VIN = 2.75 V
VREG = 2.75 V)

<5.5 V LDO
5.5 V LDO

VIN
2.95 V

 

DRVH

DRVL

Q1

SW

Q2

RRES

ADP1870/
ADP1871

CS GAIN
PROGRAMMING 08

73
0-

06
6

 
68. 

SW

PGND

CS GAIN SET

CS
AMP

ADC

DRVL

RES

0.4V

08
73

0-
06

7

 
69. RES

6. 
ACS 

47 kΩ 3 V/V 
22 kΩ 6 V/V 

12 V/V 
100 kΩ 24 V/V 
 

LOAD CURRENT

VALLEY CURRENT LIMIT

RIPPLE CURRENT =
ILOAD

3

08
73

0-
06

8

 
70. 

 
IC

155°C

MOSFET IC
140°C  

(RES)  
(RES)

DRVL
0.4 V ( 68)

47 kΩ 22 kΩ 100 kΩ  

RES DRVL( 6)
ADC 2 2

( 69)
3 V/V 6 V/V 12 V/V 24 V/V (ACS)(

6 7)

( “ ” “
” )

 
ADP1870/ADP1871

MOSFET
(RON) (COMP)

COMP 1.4 V DRVL
( “

(RES) ” ) MOSFET RON

TC (
) 125°C

MOSFET RON  

ADP1870/ADP1871
ICLIM ILOAD  

 

 
KI ( 70)  
ICLIM  
ILOAD  

KI ( “ ” )
KI = 0.33

 
⎟
⎠

⎞
⎜
⎝

⎛ −×=
2

1 I
LOADCLIM

KII
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INDUCTOR
CURRENT

VALLEY CURRENT-LIMIT
THRESHOLD (SET FOR 25A)

ΔI = 33%
OF 30A

COMP
OUTPUT
SWING

COMP
OUTPUT

2.4V

1V0A

35A

30A

32.25A

37A

49A

39.5A

ΔI = 45%
OF 32.25A

ΔI = 65%
OF 37A

MAXIMUM DC LOAD
CURRENT

08
73

0-
07

0

 

7. 1

RON 

(mΩ) 

47 kΩ 22 kΩ 100 kΩ 

ACS = 3 V/V ACS = 6 V/V ACS = 12 V/V ACS = 24 V/V 

1.5    38.9 
2    29.2 
2.5    23.3 
3   39.0 19.5 
3.5   33.4 16.7 
4.5   26.0 13 
5   23.4 11.7 
5.5   21.25 10.6 
10  23.3 11.7 5.83 
15 31.0 15.5 7.75 7.5 
18 26.0 13.0 6.5 3.25 

72. 

 
1 71
 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

V
A

L
L

E
Y

 C
U

R
R

E
N

T
 L

IM
IT

 (
A

)

RON (m )

39
37
35
33
31
29
27
25
23
21
19
17
15
13
11
9
7
5
3

RES = 47k
ACS = 3V/V

RES = 22k
ACS = 6V/VRES = NO RES

ACS = 12V/V

RES = 100k
ACS = 24V/V

08
73

0-
06

9

 
71. (RES)

MOSFET RON

HS

CLIM

ZERO
CURRENT

REPEATED CURRENT-LIMIT
VIOLATION DETECTED

A PREDETERMINED NUMBER
   OF PULSES IS COUNTED TO
      ALLOW THE CONVERTER

TO COOL DOWN

SOFT START IS
REINITIALIZED TO
MONITOR IF THE

VIOLATION
STILL EXISTS

08
73

0-
07

1

 
73. 

 

(ICLIM)

RON MOSFET
ACS ( 6 7)  

ADP1870/ADP1871 RON

7 71
RON

7 71
( “ ” )

7
MOSFET

( 72)

 
MOSFET

32
MOSFET 6 ms

( 73) COMP

ONCS
CLIM RA

V.I
×

=
41
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HS

HS AND LS ARE OFF
OR IN IDLE MODELS

0A

ILOAD

AS THE INDUCTOR
CURRENT APPROACHES
ZERO CURRENT, THE STATE
MACHINE TURNS OFF THE
LOWER-SIDE MOSFET.

tON

tOFF

08
73

0-
07
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74. (DCM)

10mV

ZERO-CROSS
COMPARATOR

Q2
LS

SW
IQ2

08
73

0-
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75. 10 mV

HS AND LS
IN IDLE MODE

10mV = RON × ILOAD

ZERO-CROSS COMPARATOR
DETECTS 10mV OFFSET AND
TURNS OFF LS

SW

LS

0A

ILOAD

tON

ANOTHER tON EDGE IS
TRIGGERED WHEN VOUT
FALLS BELOW REGULATION

08
73

0-
07

4

 
76. 10 mV

 
ADP1870/ADP1871 MOSFET

MOSFET

MOSFET
MOSFET

MOSFET  

(PSM) (ADP1871) 
ADP1871 ADP1870 (PSM) ADP1871

(DCM)

(CCM) DCM

MOSFET  

 10 mV = IQ2 × RON(Q2) 

( IREV )
MOSFET (

76) MOSFET

MOSFET SW
10 mV ( 75)

PWM MOSFET
ADP1871

 

 
ADP1870/ADP1871

( )

( tON ) SW
(VIN) (VOUT)

PWM MOSFET

VIN (tON)
 

 

K RC 300 kHz/600 kHz/1.0 MHz

IN

OUT
ON V

VKt ×=
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C

R (TRIMMED)

VREG
tON

VIN

I

SW
INFORMATION
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73
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77. 

VALLEY
TRIP POINTS

LOAD CURRENT
DEMAND

ERROR AMP
OUTPUT

PWM OUTPUT fSW >fSW

CS AMP
OUTPUT

08
73

0-
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78. 

 

(tON) “ ” VIN

VOUT VIN VOUT

 

tON

(
MOSFET ( “ ” ))

23 34
 

: 

 

fSW (300 kHz 600 kHz 1.0 MHz)  

tON VIN VOUT

( “ ”
) VIN VOUT

 VREG ≥ VIN/8 + 1.5 

 VREG ≥ VOUT/4 

VREG = 5 V
VREG  

 
ADP1870/ADP1871

tON “ ”
PWM

K
fSW

1
=

-

(DRVL )
 

( VOUT)
(COMP)

(
)

(COMP) s
 

( 78)

VOUT COMP

VOUT  

VOUT

VOUT

 

ADP1870/ADP1871
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52

8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50

6 8 10 12 14 16 18 20 22 24 26 28 30

P
E

A
K

 IN
D

U
C

T
O

R
 C

U
R

R
E

N
T

 (
A

)

VALLEY CURRENT LIMIT (A)

ΔI = 50%

ΔI = 40%

ΔI = 33%

08
73
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79. 

( 33% 40% 50%)

8. 
L  

(μH) 

DCR  

(mΩ) 

ISAT  

(A) (mm) 

0.12 0.33 55 10.2 × 7 Würth Elek. 744303012 
0.22 0.33 30 10.2 × 7 Würth Elek. 744303022 
0.47 0.67 50 13.2 × 12.8 Würth Elek. 744355147 
0.72 1.3 35 10.5 × 10.2 Würth Elek. 744325072 
0.9 1.6 28 13 × 12.8 Würth Elek. 744355090 
1.2 1.8 25 10.5 × 10.2 Würth Elek. 744325120 
1.0 3.3 20 10.5 × 10.2 Würth Elek. 7443552100 
1.4 3.2 24 14 × 12.8 Würth Elek. 744318180 
2.0 2.6 22 13.2 × 12.8 Würth Elek. 7443551200 
0.8 2.5 16.5 12.5 × 12.5 AIC Technology CEP125U-R80 

 

 
(VREF) 0.6V

VOUT RT RB

RB

RT  

 

 

 

 

KI 0.33  

 

 

 
VIN

VOUT  
fSW (300 kHz 600 kHz 1.0 MHz)  

( “ ”
79)

( )
0.6V

V60.VRR OUT
BT

−
×=

3
Δ LOAD

LOADIL
IIKI ≈×=

( )
IN

OUT

SWL

OUTIN
V

V
fI

VVL ×
×
−

=
Δ

(ΔV
RR

) 

1.0%
( 1.0%

)

 ΔVRR = (0.01) × VOUT

 

( )

(ESR)  

( )
 

 

ESR  

 
 

ΔVDROOP (ΔILOAD)
VOUT

( )[ ]⎟
⎟
⎠

⎞
⎜⎜
⎝

⎛

×−××
×=

ESRIVf
IC

LRIPPLESW
LOUT ΔΔ8

1Δ

( )( )ESRIVf
IC

LOADDROOPSW

LOAD
OUT ×−×

×=
ΔΔ

Δ2
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20

10

0

–10

–20

–30

–40

–50

–60

–70

–80

–90

–100
0 5 10 15 20 25 30

C
A

P
A

C
IT

A
N

C
E

 C
H

A
R

G
E

 (
%

)

DC VOLTAGE (VDC)

X7R (50V)

X5R (25V)

X5R (16V)

10μF TDK 25V, X7R, 1210 C3225X7R1E106M
22μF MURATA 25V, X7R, 1210 GRM32ER71E226KE15L
47μF MURATA 16V, X5R, 1210 GRM32ER61C476KE15L
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80. 

ESR X5R

80%( 80) X7R
22 μF

ESR ESR
MLCC

 

 
ADP1870/ADP1871 II

( )
H = 1 V/V (fSW/10)

(H)  
 

RCOMP CCOMP

(Z
FILT

) 
 

 

(s = 2πfCROSS  
OUTS

FILTER C
Z 1

=

FILTCOMP
REF

OUT
CSM ZZ

V
VGGH ××××== V/V1

(Z
COMP

) 
CC2 CCOMP

CC2  
 

 

 

ADP1870 (fZERO) 1/4  

(G
M

) 
( )  

 GM = 500 μA/V 

(G
CS

) 

 
 

 
ACS (V/V) 3 V/V 6 V/V 12 V/V 24 

V/V( “ (RES) ” “ ”
)  

R MOSFET  

 
( ) 0 dB (H = 1 V/V)

ADP1870
1/10 1/15  

 

CCOMP fZERO( )  

                   )

1/4  

( )
CROSS

ZEROCROSSCOMP
COMP f

ffRZ +
=

SWCROSS ff ×=
12
1

( )A/V1

ONCS
CS RA

G
×

=

SWCROSS ff
12
1

=

COMPCOMP
ZERO CR

f
××

=
π2

1

REF

OUT

CSM

OUTCROSS

ZEROCROSS

CROSS
COMP V

V
GG

Cf
ff

fR ××
+

=
π2

ZEROCOMP
COMP fR

C
×××

=
π2

1
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IF
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O

P
 (

m
V

)

SWITCHING FREQUENCY (kHz)

+125°C
+25°C
–40°C

VREG = 2.7V
VREG = 3.6V
VREG = 5.5V
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81. 

 
DC-DC

20A MOSFET
 

 VGS (TH) MOSFET  
 RDS (ON) MOSFET  
 QG  
 CN1  
 CN2  

 MOSFET  
 MOSFET  
 MOSFET  
 ( MOSFET)
 ( )

 

MOSFET MOSFET
(D)

MOSFET 1 – D
MOSFET

50%
MOSFET

MOSFET  

 

MOSFET  
MOSFET

MOSFET QGATE

  
 

 
CupperFET MOSFET  
ClowerFET MOSFET  
IBIAS  
VDR (VREG)

( 81)  
VOUT  
fSW (300 kHz 600 kHz 1.0 MHz)

( )[ ] LOAD)ON(N)ON(N(CL),NN IRDRDP 2
2121 1 ××−+×=

( ) ( )[ ]++×= BIASDRupperFETSWDRLOSSDR IVCfVP

( )[ ]BLASREGlowerFETSWREG IVCfV +×

 
/ MOSFET SW

MOSFET

 

 tSW-TRANS = RGATE × CTOTAL 

 
CTOTAL MOSFET CGD CGS  
RGATE MOSFET  

 
 

( ) 2×××= −
INLOAD

SW

TRANSSW
LOSSSW VI

t
tP

( ) 2×××××= INLOADTOTALGATESWLOSSSW VICRfP

www.BDTIC.com/ADI



ADP1870/ADP1871
 

Rev. A | Page 27 of 44 

80

72

64

56

48

40

32

24

16

8
2.7 5.54.84.13.4
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Y

 D
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D
E
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O

N
D

U
C

T
IO

N
 T

IM
E

 (
n

s)

VREG (V)

+125°C
+25°C
–40°C

1MHz
300kHz
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82. (VREG)

 
ADP1870/ADP1871
MOSFET MOSFET

MOSFET

MOSFET
 

 
tBODY(LOSS) ( 82)  
tSW  
VF (

VF MOSFET
)

( )
( ) 2×××= FLOAD

SW

LOSSBOAD
LOSSBODY VI

t

t
P

 
(DCR)

DCR

DC-DC ADP1870/ 
ADP1871

(EMI)  

 

 

 

(ESR)
(ESL) ESR

 

(MLCC ESR ) MOSFET
MOSFET MLCC( “ ”

)
MLCC

 
 

MOSFET 1 − D

D
ESR  

 VRIPPLE,max = VRIPP + (ILOAD,max × ESR) 

 
VRIPP 1%  
ILOAD,max

ESR  

VRIPPLE,max

 
 

 
 

D = 50%.

( ) LossCoreIDCRP LOADLOSSDCR  2 +×=

( )
OUT

OUTINOUT
max,LOADrms,CIN V

VVV
II

−×
×=

( )
SWmax,RIPPLE

max,LOAD
min,IN f

DD
V
I

C −
×=

1

max,RIPPLESW

max,LOAD
min,IN Vf

I
C

4
=
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9. 10 MSOP

10 MSOP θJA  
213.1°C/W 
171.7°C/W 

10 LFCSP θJA   
40°C/W 

150

140

130

120

110

100

90

80

70

60

50

40

30

20

10

0
5.5 0.31 5.41 0.61 5.71 0.9111.55.8 0.017.0

M
A

X
IM

U
M

 A
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L
O

W
A

B
L

E
 A

M
B

IE
N

T
T

E
M

P
E

R
A

T
U

R
E

 (
°C

)

VIN (V)

VOUT = 0.8V
VOUT = 1.8V
VOUT = HIGH SETPOINT

600kHz
300kHz
1MHz
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83. VIN (10 MSOP (171°C/W)
CIN = 4.3 nF( / MOSFET))

130
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)

VIN (V)

VOUT = 0.8V
VOUT = 1.8V
VOUT = HIGH SETPOINT

600kHz
300kHz
1MHz
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84. VIN (10 LFCSP (40°C/W)

CIN = 4.3 nF( / MOSFET))

 
ADP1870/ADP1871 DC-DC

LDO
MOSFET

20 A
MOSFET( / )

125°C
155°C

MOSFET
140°C MOSFET( “

” )  

ADP1870/ADP1871
LDO MOSFET
(fxCxV) LDO 3

LDO  

9 ADP1870/ADP1871 10 MSOP 10
LFCSP

83 ADP1870/ADP1871 IC (VIN)
83 10

MSOP 10 LFCSP
IC

(125°C)

ADP1870/ADP1871 125°C
(TA)

(TR) 125°C

 TJ  = TA  × TR                                                                          (1) 

 
TA

TJ  
TR  

 

 TR = θJA × PDR(LOSS)                                                         (2) 

 
θJA ( )  
PDR(LOSS) IC  

MOSFET
LDO MOSFET

( “ ” MOSFET )

 

              (3) 

 
CupperFET MOSFET  
ClowerFET MOSFET  
IBIAS (2 mA)  
VDR ( (VREG)

81)  
VREG LDO /

( )[ ]++×= BIASDRupperFETSWDRLOSSDR IVCfVP )(

( )[ ]BIASREGlowerFETSWREG IVCfV +×  
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                                                                                                           (4)

 
PDISS(LDO) VIN VREG LDO PASS

 
Ctotal MOSFET CGD CGS  
VREG LDO  
VIN IBIAS  
PDR(LOSS) MOSFET  

MOSFET θJA (10 MSOP) = 
171.2°C/W fSW = 300 kHz IBIAS = 2 mA CupperFET = 3.3 nF
ClowerFET = 3.3 nF VDR = 4.62 V VREG = 5.0 V

 

  

 = 57.12 mW
 
 =(13V-5V)×(300×103×3.3×10-9×5+0.002
 = 55.6 mW
 
 =77.13 mW+55.6 mW
 = 132.73 mW
10 MSOP  
 
 =171.2°C×132.05 mW
 = 22.7°C

85°C, 
                                   °C+85°C=107.72°C

125°C  

 
ADP1870/ADP1871

4
VOUT = 1.8 V ILOAD = 15 A( ) VIN = 12 V( ) fSW 
= 300 kHz  

 
1% 11.8 V × 

0.01 = 120 mV  
 VRIPP = 120 mV 
 VMAX,RIPPLE = VRIPP − (ILOAD,MAX × ESR) 
 = 120 mV − (15 A × 0.001) = 45 mV 

( ) ( ) ( ) ( )BIASREGtotalSWREGINLOSSDRLDODISS IVCfVVPP +×××−+=

( ) ( )[ ]
( )[ ]
( )( )
( )( )00200510331030005

0020624103310300624
93

93

....

....

I VCfV

I VCfVP

BIASREGlowerFETSWREG

BIASDRupperFETSWDRLOSSDR

+×××××+

+×××××=

+×+

+×=

−

−

( ) ( ) ( )BIASREGtotalSWREGINLDODISS IV CfVVP +×××−=

( ) ( ) ( )LOSSDRLDODISSTOTALDISS PPP +=

( )LOSSDRJAR PT ×= θ

=×= ARJ TTT

mV 105103004
A 15

4 3 ×××
==

RIPPLE,MAXSW

MAX,LOAD
min,IN Vf

I
C

 = 120 μF

5 22 μF 5 22 μF ESR
1 mΩ  

 IRMS = ILOAD/2 = 7.5 A 
 PCIN = (IRMS)2 × ESR = (7.5 A)2× 1 mΩ = 56.25 mW 

 
 

 

 

 

 = 1.03 μH 

 

 15 A + (5 A × 0.5) = 17.5 A 

8 20 A DCR = 3.3 mΩ (Würth 
Elektronik 7443552100) 1.0 μH  
 
 = 0.003 × (15 A)2 = 675 mW 

 
 

 15 A − (5 A × 0.5) = 12.5 A 

MOSFET RON 4.5 mΩ 7 71
13 A 24 V/V ACS (RES)

100 kΩ  

24 V/V 100 kΩ RRES  

 
15 A

5% ADP1870

 

 ΔVDROOP = 0.05 × 1.8 V = 90 mV 

ESR 5 mΩ 10 mΩ  
 
 

 = 1.11 mF

A 5
3

Δ =≈ LOAD
L

II

( )

( )
V 13.2

V 8.1
10300V 5
V 1.8-V 2.13

Δ

3

,

,

×
××

=

×
×

−
=

MAXIN

OUT

SWL

OUTMAXIN

V
V

fI
VV

L

( ) LLOSSDCR IDCRP 2×=

( )

( )mW 9010300
A 152

Δ
Δ

2

3 ××
×=

×
×=

DROOPSW

LOAD
OUT Vf

I
C
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5 270 μF ( ESR 3.5 mΩ)  

45 mV

 

 = 1.4 mF 

5 270 μF  

 

 

ESR  

 PCOUT = (IRMS)2 × ESR = (1.5 A)2 × 1.4 mΩ = 3.15 mW 

 
RB 15 kΩ RT  

 

 
RCOMP CCOMP CPAR

(GM) 500 μA/V
 

  

ACS RON ( “ (RES)
” “ ” )  

1/12th  

 300 kHz/12 = 25 kHz 

1/4  

 25 kHz/4 = 6.25 kHz 

 

 =100 kΩ

( )
( ) ( )( )

( )
( ) ( )22

26

22

2

81mV 4581
A 15101

Δ

..

VVV
ILC

OUTOVSHTOUT

LOAD
OUT

−−

××
=

−−

×
=

−

( )

( ) A 491
V 13.2

V 81
10300μF 1

V 81V 213
3

1
2
1

3
1

2
1

3 ....
V

V
fL

VV
I

MAX,IN

OUT

SW

OUTMAX,IN
RMS

=×
××

−
×=

×
×
−

×=

( ) kΩ 30
V 60

V 0.6-V 81kΩ 15 =×=
.

.RT

A/V 338
005024

11 .
.RA

G
ONCS

CS =
×

==

60
81

3810500
10111102514132

102561025
1020

2

6

33

33

3

.

.
.
..

.

V
V

GG
Cf

ff
f

R
REF

OUT

CSM

OUTCROSS

ZEROCROSS

CROSS
COMP

×
××

×××××
×

×+×

×
=

××
+

=

−

−

π

 

 =250 pF 

 
 = 1.8/12 V = 0.15 

RON (N2) = 5.4 mΩ 
tBODY(LOSS) = 20 ns( )
VF = 0.84 V(MOSFET )
CIN = 3.3 nF(MOSFET )
QN1,N2 = 17 nC( MOSFET )
RGATE = 1.5 Ω(MOSFET ) 

 
 = (0.15 × 0.0054 + 0.85 × 0.0054) × (15 A)2 
 = 1.215 W 
 

 = 20 ns × 300 × 103 × 15 A × 0.84 × 2 
 = 151.2 mW 
 PSW(LOSS) = fSW × RGATE × CTOTAL × ILOAD × VIN × 2 
 = 300 × 103 × 1.5 Ω × 3.3 × 10−9 × 15 A × 12 × 2 
 = 534.6 mW 
 

 =(4.62×(300×103×3.3×10-9×4.62+0.002))
 +(5.0×(300×103×3.3×10-9×5.0+0.002))
 = 57.12 mW 
 
 =(13 V-5V)×(300×103×3.3×10-9×5+0.002)
 = 55.6 mW
 PCOUT = (IRMS)2 × ESR = (1.5 A)2 × 1.4 mΩ = 3.15 mW 
 

 PLOSS = PN1,N2 + PBODY(LOSS) + PSW + PDCR + PDR + PDISS(LDO)

 + PCOUT + PCIN

 = 1.215 W + 151.2 mW + 534.6 mW + 57.12 mW + 55.6 + 
3.15 mW + 675 mW + 56.25 mW 

 = 2.655 W

33 10256101001432
1

2
1

×××××
=

=

..

fR
C

ZEROCOMP
COMP π

( ) ( )[ ] LOAD)ON(N)ON(NCLN,N IRDRDP 2
2121 1 ××−+×=

( )
( ) 2×××= FLOAD

SW

LOSSBODY
LOSSBODY VI

t
t

P

( ) ( )[ ]
( )[ ]BIASREGlowerFETSWREG

BIASDRupperFETSWDRLOSSDR

IVCfV

IVCfVP

+×+

+×=

 

 

( ) ( ) ( )BIASREGtotalSWREGINLDODISS IVCfVVP +×××−=

( ) ( )
( ) ( ) mW 56.25mΩ 1A 57

mW 675A 150030
22

22

=×=×=

=×=×=

.ESRIP

.IDCRP

RMSCIN

LOADLOSSDCR
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10. 
          

SAP ADP1870 ADP1871 

VOUT 

(V) 

VIN 

(V) 

CIN  

(μF) 

COUT  

(μF) 

L1  

(μH) 

RC 

(kΩ) 

CCOMP 

(pF) 

CPAR 

(pF) 

RTOP 

(kΩ) 

ADP1870ARMZ-0.3-R7/ 
ADP1871ARMZ-0.3-R7 

LDW LDG 0.8 13 5 × 222 5 × 5603 0.72 47 740 74 5.0 
LDW LDG 1.2 13 5 × 222 4 × 5603 1.0 47 740 74 15.0 

 LDW LDG 1.8 13 4 × 222 4 × 2704 1.0 47 571 57 30.0 
 LDW LDG 2.5 13 4 × 222 3 × 2704 1.53 47 571 57 47.5 
 LDW LDG 3.3 13 5 × 222 2 × 3305 2.0 47 571 57 67.5 
 LDW LDG 5 13 4 × 222 3305 3.27 34 800 80 110.0 
 LDW LDG 7 13 4 × 222 222 + ( 4 × 476) 3.44 34 800 80 160.0 
 LDW LDG 1.2 16.5 4 × 222 4 × 5603 1.0 47 740 74 15.0 
 LDW LDG 1.8 16.5 3 × 222 4 × 2704 1.0 47 592 59 30.0 
 LDW LDG 2.5 16.5 3 × 222 4 × 2704 1.67 47 592 59 47.5 
 LDW LDG 3.3 16.5 3 × 222 2 × 3305 2.00 47 592 59 67.5 
 LDW LDG 5 16.5 3 × 222 2 × 1507 3.84 34 829 83 110.0 
 LDW LDG 7 16.5 3 × 222 222 + 4 × 476 4.44 34 829 83 160.0 
ADP1870ARMZ-0.6-R7/ 

ADP1871ARMZ-0.6-R7 
LDX LDM 0.8 5.5 5 × 222 4 × 5603 0.22 47 339 34 5.0 
LDX LDM 1.2 5.5 5 × 222 4 × 2704 0.47 47 326 33 15.0 

 LDX LDM 1.8 5.5 5 × 222 3 × 2704 0.47 47 271 27 30.0 
 LDX LDM 2.5 5.5 5 × 222 3 × 1808 0.47 47 271 27 47.5 
 LDX LDM 1.2 13 3 × 222 5 × 2704 0.47 47 407 41 15.0 
 LDX LDM 1.8 13 5 × 109 3 × 3305 0.47 47 307 31 30.0 
 LDX LDM 2.5 13 5 × 109 3 × 2704 0.90 47 307 31 47.5 
 LDX LDM 3.3 13 5 × 109 2 × 2704 1.00 47 307 31 67.5 
 LDX LDM 5 13 5 × 109 1507 1.76 34 430 43 110.0 
 LDX LDM 1.2 16.5 3 × 109 4 × 2704 0.47 47 362 36 15.0 
 LDX LDM 1.8 16.5 4 × 109 2 × 3305 0.72 47 326 33 30.0 
 LDX LDM 2.5 16.5 4 × 109 3 × 2704 0.90 47 326 33 47.5 
 LDX LDM 3.3 16.5 4 × 109 3305 1.0 47 296 30 67.5 
 LDX LDM 5 16.5 4 × 109 4 × 476 2.0 34 415 41 110.0 
 LDX LDM 7 16.5 4 × 109 3 × 476 2.0 34 380 38 160.0 
ADP1870ARMZ-1.0-R7/ 

ADP1871ARMZ-1.0-R7 
LDY LDN 0.8 5.5 5 × 222 4 × 2704 0.22 47 223 22 5.0 
LDY LDN 1.2 5.5 5 × 222 2 × 3305 0.22 47 223 22 15.0 

 LDY LDN 1.8 5.5 3 × 222 3 × 1808 0.22 47 163 16 30.0 
 LDY LDN 2.5 5.5 3 × 222 2704 0.22 47 163 16 47.5 
 LDY LDN 1.2 13 3 × 109 3 × 3305 0.22 47 233 23 15.0 
 LDY LDN 1.8 13 4 × 109 3 × 2704 0.47 47 210 21 30.0 
 LDY LDN 2.5 13 4 × 109 2704 0.47 47 210 21 47.5 
 LDY LDN 3.3 13 5 × 109 2704 0.72 47 210 21 67.5 
 LDY LDN 5 13 4 × 109 3 × 476 1.0 34 268 27 110.0 
 LDY LDN 1.2 16.5 3 × 109 4 × 2704 0.47 47 326 33 15.0 
 LDY LDN 1.8 16.5 3 × 109 3 × 2704 0.47 47 261 26 30.0 
 LDY LDN 2.5 16.5 4 × 109 3 × 1808 0.72 47 233 23 47.5 
 LDY LDN 3.3 16.5 4 × 109 2704 0.72 47 217 22 67.5 

            

10 fCROSS = 1/12 × fSW fZERO = ¼ × fCROSS RRES = 100 kΩ RBOT = 15 kΩ RON = 5.4 mΩ (BSC042N03MS G)
VREG = 5 V (float) 14 A

10 ADP1871 PSM
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SAP ADP1870 ADP1871 

VOUT 

(V) 

VIN 

(V) 

CIN  

(μF) 

COUT  

(μF) 

L1  

(μH) 

RC 

(kΩ) 

CCOMP 

(pF) 

CPAR 

(pF) 

RTOP 

(kΩ) 

 LDY LDN 5 16.5 3 × 109 3 × 476 1.0 34 268 27 110.0 
 LDY LDN 7 16.5 3 × 109 222 + 476 1.0 34 228 23 160.0 
 
1 “ ” 11

11. 

2 22 μF Murata 25 V X7R 1210 GRM32ER71E226KE15L (3.2 mm × 2.5 mm × 2.5 mm)
3 560 μF Panasonic (SP )2 V 7 mΩ 3.7 A EEFUE0D561LR (4.3 mm × 7.3 mm × 4.2 mm) 
4 270 μF Panasonic (SP )4 V 7 mΩ 3.7 A EEFUE0G271LR (4.3 mm × 7.3 mm × 4.2 mm) 
5 330 μF Panasonic (SP )4 V  12 mΩ 3.3 A EEFUE0G331R (4.3 mm × 7.3 mm × 4.2 mm) 
6 47 μF Murata 16 V X5R 1210 GRM32ER61C476KE15L (3.2 mm × 2.5 mm × 2.5 mm) 
7 150 μF Panasonic (SP )6.3 V 10 mΩ 3.5 A EEFUE0J151XR (4.3 mm × 7.3 mm × 4.2 mm) 
8 180 μF Panasonic (SP )4 V 10 mΩ 3.5 A EEFUE0G181XR (4.3 mm × 7.3 mm × 4.2 mm) 
9 10 μF TDK 25 V X7R 1210 C3225X7R1E106M
 

L (μH) DCR (mΩ) ISAT (A) (mm) 

0.12 0.33 55 10.2 × 7 Würth Elektronik 744303012 
0.22 0.33 30 10.2 × 7 Würth Elektronik 744303022 
0.47 0.67 50 13.2 × 12.8 Würth Elektronik 744355147 
0.72 1.3 35 10.5 × 10.2 Würth Elektronik 744325072 
0.9 1.6 28 13 × 12.8 Würth Elektronik 744355090 
1.2 1.8 25 10.5 × 10.2 Würth Elektronik 744325120  
1.0 3.3 20 10.5 × 10.2 Würth Elektronik 7443552100 
1.4 3.2 24 14 × 12.8 Würth Elektronik 744318180 
2.0 2.6 22 13.2 × 10.8 Würth Elektronik 7443551200 
0.8 2.5 16.5 12.5 × 12.5 AIC Technology CEP125U-R80 

 

12. MOSFET

VGS = 4.5 V 

RON  

(mΩ) 

ID  

(A) 

VDS  

(V) 

CIN  

(nF) 

QTOTAL 

(nC) 

Upper-Side MOSFET  
(Q1/Q2) 

5.4 47 30 3.2 20 PG-TDSON8 Infineon BSC042N03MS G 

 10.2 53 30 1.6 10 PG-TDSON8 Infineon BSC080N03MS G 
 6.0 19 30  35 SO-8 Vishay Si4842DY 
 9 14 30 2.4 25 SO-8 International Rectifier IRF7811 
Lower-Side MOSFET  

(Q3/Q4) 
5.4 47 30 3.2 20 PG-TDSON8 Infineon BSC042N03MS G 

 10.2 82 30 1.6 10 PG-TDSON8 Infineon BSC080N03MS G 
 6.0 19 30  35 SO-8 Vishay Si4842DY 
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MURATA:  (HIGH VOLTAGE INPUT CAPACITORS)
22μF, 25V, X7R, 1210 GRM32ER71E226KE15L

PANASONIC: (OUTPUT CAPACITORS)
270μF, SP-SERIES, 4V, 7m  EEFUE0G271LR

INFINEON MOSFETs:
BSC042N03MS G (LOWER SIDE)
BSC080N03MS G (UPPER SIDE)

WÜRTH INDUCTORS:
1μH, 3.3m , 20A 7443552100

R5
100k

Q3 Q4

Q1 Q2

HIGH VOLTAGE INPUT
VIN = 12V

C12
100nF

VOUT = 1.8V, 15A

C3
22μF

C4
22μF

C5
22μF

C6
22μF

C7
22μF

C8
N/A

C9
N/A

C23
270μF

+C22
270μF

+C21
270μF

+C20
270μF

+

C27
N/A

C14 TO C19
N/A

+C26
N/A

+C25
N/A

+C24
N/A

+

1.0μH

R6
2
C13
1.5nF

R1 30k

R2
15k

R4
0

VOUT

1 VIN 10BST

2 COMP/EN 9SW

3 FB 8DRVH

4 GND 7PGND

5 VREG 6DRVL

ADP1870/
ADP1871

CC
571pF

CF
57pF

RC
47k

C1
1μF

C28
10μF

C2
0.1μF

JP3

08
73

0-
08

1

 
85. ADP1870 ( )

 

DC-DC
(PCB)

PWM

85 ADP1870/ADP1871
VIN PGND VOUT

Q1/Q2
Q3/Q4
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08
73

0-
08

2

OUTPUT CAPACITORS
ARE MOUNTED ON THE
RIGHTMOST AREA OF
THE EVB, WRAPPING
BACK AROUND TO THE
MAIN POWER GROUND
PLANE, WHERE IT MEETS
WITH THE NEGATIVE
TERMINALS OF THE
INPUT CAPACITORS

INPUT CAPACITORS
ARE MOUNTED CLOSE
TO DRAIN OF Q1/Q2
AND SOURCE OF Q3/Q4.

BYPASS POWER CAPACITOR (C1)
FOR VREG BIAS DECOUPLING
AND HIGH FREQUENCY
CAPACITOR (C2) AS CLOSE AS
POSSIBLE TO THE IC.

SENSITIVE ANALOG
COMPONENTS
LOCATED FAR
FROM THE NOISY
POWER SECTION.

SEPARATE ANALOG GROUND
PLANE FOR THE ANALOG
COMPONENTS (THAT IS,
COMPENSATION AND
FEEDBACK RESISTORS).

 
86. ADP1870
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08
73

0-
08

4

 
87. 2
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TOP RESISTOR
FEEDBACK TAP

08
73

0-
08

3

VOUT SENSE TAP LINE
EXTENDING BACK TO THE
TOP RESISTOR IN THE
FEEDBACK DIVIDER
NETWORK (SEE FIGURE 86
TO FIGURE 88). THIS
OVERLAPS WITH PGND
SENSE TAP LINE EXTENDING
BACK TO THE ANALOG
PLANE (SEE FIGURE 88,
LAYER 4 FOR PGND TAP).

 
88. 3
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08
73

0-
08

5

BOTTOM RESISTOR
TAP TO THE ANALOG
GROUND PLANE

PGND SENSE TAP FROM
NEGATIVE TERMINALS OF
OUTPUT BULK CAPACITORS.
THIS TRACK PLACEMENT
SHOULD BE DIRECTLY
BELOW THE VOUT SENSE
LINE FROM FIGURE 84.

 
89. 4 ( )

IC ( )

(GND) (PGND)
GND ( 4)

2/3/4 GND /

(0.1 μF)  

VREG ( 5) PGND ( 7)
1 μF 0.1 μF VREG

( 5) GND ( 4)  

 
(VIN)

(VOUT) VIN

( 86)
Q1/Q2 ( 90) Q1/Q2 Q3/Q4

( ) Q3/Q4

( )
Q3/Q4

Q1/Q2
Q1/Q2

Q3/Q4 SW dV/dt

SW
SW

2 3
SW

/ SW
Q1/Q2 Q3/Q4

(VOUT)

(PGND)
( ) D 1 − D
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08
73

0-
08

7

LAYER 1: SENSE LINE FOR SW
(DRAIN OF LOWER MOSFET)

LAYER 1: SENSE LINE FOR PGND
(SOURCE OF LOWER MOSFET)  

91. MOSFET / CS
( 2 )

 

 

 

VOUT

SW

VIN PGND
08

73
0-

08
6

 
90. MOSFET ( )

MOSFET ( )

 

 
ADP1870/ADP1871

MOSFET
MOSFET IC SW ( 9)

IC PGND ( 7)
/

( 88 89) (RT)

/
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15 A 300 kHz

MURATA:  (HIGH VOLTAGE INPUT CAPACITORS)
22μF, 25V, X7R, 1210 GRM32ER71E226KE15L

PANASONIC: (OUTPUT CAPACITORS)
270μF, SP-SERIES, 4V, 7m  EEFUE0G271LR

INFINEON MOSFETs:
BSC042N03MS G (LOWER SIDE)
BSC080N03MS G (UPPER SIDE)

WÜRTH INDUCTORS:
1μH, 3.3m , 20A 7443552100

R5
100k

Q3 Q4

Q1 Q2

HIGH VOLTAGE INPUT
VIN = 12V

C12
100nF

VOUT = 1.8V, 15A

C3
22μF

C4
22μF

C5
22μF

C6
22μF

C7
22μF

C8
N/A

C9
N/A

C23
270μF

+C22
270μF

+C21
270μF

+C20
270μF

+

C27
N/A

C14 TO C19
N/A

+C26
N/A

+C25
N/A

+C24
N/A

+

1.0μH

R6
2
C13
1.5nF

R1 30k

R2
15k

R4
0

VOUT

1 VIN 10BST

2 COMP/EN 9SW

3 FB 8DRVH

4 GND 7PGND

5 VREG 6DRVL

ADP1870/
ADP1871

CC
571pF

CF
57pF

RC
47k

C1
1μF

C28
10μF

C2
0.1μF

JP3

08
73

0-
08

8

 
92. 12 V 1.8 V 15A 300 kHz(Q2/Q4 )

 

5.5 V 600 kHz

MURATA:  (HIGH VOLTAGE INPUT CAPACITORS)
22μF, 25V, X7R, 1210 GRM32ER71E226KE15L

PANASONIC: (OUTPUT CAPACITORS)
180μF, SP-SERIES, 4V, 10m  EEFUE0G181XR

INFINEON MOSFETs:
BSC042N03MS G (LOWER SIDE)
BSC080N03MS G (UPPER SIDE)

WÜRTH INDUCTORS:
0.47μH, 0.8m , 50A 744355147

R5
100k

Q3 Q4

Q1 Q2

HIGH VOLTAGE INPUT
VIN = 5.5V

C12
100nF

VOUT = 2.5V, 15A

C3
22μF

C4
22μF

C5
22μF

C6
22μF

C7
22μF

C8
N/A

C9
N/A

C23
N/A

+C22
180μF

+C21
180μF

+C20
180μF

+

C27
N/A

C14 TO C19
N/A

+C26
N/A

+C25
N/A

+C24
N/A

+

0.47μH

R6
2
C13
1.5nF

R1 30k

R2
15k

R4
0

VOUT

1 VIN 10BST

2 COMP/EN 9SW

3 FB 8DRVH

4 GND 7PGND

5 VREG 6DRVL

ADP1870/
ADP1871

CC
571pF

CF
57pF

RC
47k

C1
1μF

C28
10μF

C2
0.1μF

JP3

08
73

0-
08

9

 
93. 5.5 V 2.5 V 15A 600 kHz(Q2/Q4 )

 

www.BDTIC.com/ADI



ADP1870/ADP1871 
 

Rev. A | Page 40 of 44 

300 kHz

MURATA:  (HIGH VOLTAGE INPUT CAPACITORS)
22μF, 25V, X7R, 1210 GRM32ER71E226KE15L

SANYO OSCON:
270μF, 16SVPC270M, 14m

PANASONIC: (OUTPUT CAPACITORS)
270μF, SP-SERIES, 4V, 7m  EEFUE0G271LR

INFINEON MOSFETs:
BSC042N03MS G (LOWER SIDE)
BSC080N03MS G (UPPER SIDE)

WÜRTH INDUCTORS:
0.72μH, 1.65m , 35A 744325072

R5
100k

Q3 Q4

Q1 Q2

HIGH VOLTAGE INPUT
VIN = 13V

C12
100nF

VOUT = 1.8V, 12A

C3
22μF

C4
22μF

C5
22μF

C6
N/A

C7
N/A

C8
N/A

C9
270μF

C23
270μF

+C22
270μF

+C21
270μF

+C20
270μF

+

C27
N/A

C14 TO C19
N/A

+C26
N/A

+C25
N/A

+C24
N/A

+

1.4μH

R6
2
C13
1.5nF

R1 30k

R2
15k

R4
0

VOUT

1 VIN 10BST

2 COMP/EN 9SW

3 FB 8DRVH

4 GND 7PGND

5 VREG 6DRVL

ADP1870/
ADP1871

CC
528pF

CF
53pF

RC
43k

C1
1μF

C28
10μF

C2
0.1μF

JP3

08
73

0-
09

0

 
94. 13 V 1.8 V 12 A 300 kHz(Q2/Q4 )
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COMPLIANT TO JEDEC STANDARDS MO-187-BA 09
17

09
-A

6°
0°

0.70
0.55
0.40

5

10

1

6

0.50 BSC

0.30
0.15

1.10 MAX

3.10
3.00
2.90

COPLANARITY
0.10

0.23
0.13

3.10
3.00
2.90

5.15
4.90
4.65

PIN 1
IDENTIFIER

15° MAX0.95
0.85
0.75

0.15
0.05

 
95. 10 MSOP

(RM-10)
mm

 
2.48
2.38
2.23

0.50
0.40
0.30

12
10

09
-A

TOP VIEW

10

1

6

5

0.30
0.25
0.20

BOTTOM VIEW

PIN 1 INDEX
AREA

SEATING
PLANE

0.80
0.75
0.70

1.74
1.64
1.49

0.20 REF

0.05 MAX
0.02 NOM

0.50 BSC

EXPOSED
PAD

3.10
3.00 SQ
2.90

PIN 1
INDICATOR
(R 0.15)

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

 
96. 10 LFCSP_WD

3 mm x 3 mm
(CP-10-9)

mm
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1  

ADP1870ARMZ-0.3-R7 −40°C +125°C 10 MSOP RM-10 LDW 
ADP1870ARMZ-0.6-R7 −40°C +125°C 10 MSOP RM-10 LDX 
ADP1870ARMZ-1.0-R7 −40°C +125°C 10 MSOP RM-10 LDY 
ADP1871ARMZ-0.3-R7 −40°C +125°C 10 MSOP RM-10 LDG 
ADP1871ARMZ-0.6-R7 −40°C +125°C 10 MSOP RM-10 LDM 
ADP1871ARMZ-1.0-R7 −40°C +125°C 10 MSOP RM-10 LDN 
ADP1870ACPZ-0.3-R7 −40°C +125°C 10 LFCSP_WD CP-10-9 LDW 
ADP1870ACPZ-0.6-R7 −40°C +125°C 10 LFCSP_WD CP-10-9 LDX 
ADP1870ACPZ-1.0-R7 −40°C +125°C 10 LFCSP_WD CP-10-9 LDY 
ADP1871ACPZ-0.3-R7 −40°C +125°C 10 LFCSP_WD CP-10-9 LDG 
ADP1871ACPZ-0.6-R7 −40°C +125°C 10 LFCSP_WD CP-10-9 LDM 
ADP1871ACPZ-1.0-R7 −40°C +125°C 10 LFCSP_WD CP-10-9 LDN 
ADP1870-0.3-EVALZ    
ADP1870-0.6-EVALZ    
ADP1870-1.0-EVALZ    
ADP1871-0.3-EVALZ    
ADP1871-0.6-EVALZ    
ADP1871-1.0-EVALZ    
 
1 Z = RoHS
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