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D
E
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 M
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 D

C
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6
5

2
A

-BR
e
v
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D
E
S
C
R

IP
T
IO

N

LTC
3

8
8

8
-1

 
8

-P
h

a
se

, D
u

a
l-O

u
tp

u
t S

y
n

c
h

ro
n

o
u

s B
u

c
k
 

C
o

n
v

e
rte

r w
ith

 P
o

w
e

r S
y
ste

m
 M

a
n

a
g

e
m

e
n

t

D
em

onstration circuit 2652A
-B

 is an 8-phase dual-output, 
high efficiency, high density, synchronous buck converter 
w

ith 7V
 to 14V

 input range. Each output can supply up to 
120A

 m
axim

um
 load current w

ith 1V
 output. The dem

o 
board show

cases the LTC
®3888-1, w

hich is a P
M

B
us-

com
pliant dual loop 8-phase step-dow

n D
C

/D
C

 controller 
w

ith digital pow
er system

 m
anagem

ent. The LTC
3888-1 

is designed to w
ork w

ith D
rM

O
S

 devices that provide an 
output current sense and tem

perature m
onitor. P

lease 
see LTC

3888-1’s datasheet for m
ore detailed inform

ation.

D
C

2652A
-B

 pow
ers up to default settings and produces 

pow
er based on configuration resistors (or w

ith the set-
ting in its non-volatile m

em
ory) w

ithout the need for any 
serial bus com

m
unication. This allow

s easy evaluation of 
A

ll registered tradem
arks and tradem

arks are the property of their respective ow
ners.

B
O

A
R

D
 P

H
O

T
O

the D
C

/D
C

 converter. To fully explore the extensive pow
er 

system
 m

anagem
ent features of the part, dow

nload the 
G

U
I softw

are LTpow
erP

lay™
 onto your P

C
 and use A

D
I’s 

I 2C
/S

M
B

us/P
M

B
us dongle D

C
1613A

 to connect to the 
board. LTpow

erP
lay allow

s the user to reconfigure the part 
on the fly and store the configuration in EEP

R
O

M
, view

 
telem

etry of voltage, current, tem
perature and fault status.

G
U

I D
ow

nload

The softw
are can be dow

nloaded from
: LTpow

erP
lay

For m
ore details and instructions of LTpow

erP
lay, please 

refer to “LTpow
erPlay Q

uick Start Procedure”.

D
esign files for this circuit board are available.

Figure 1. D
ual-O

utput LTC
3888-1/D

C
2652A

-B
 D

em
o C

ircuit

https://www.analog.com/DC2652A-B?doc=DC2652A-B.pdf
https://www.analog.com
https://www.analog.com/LTC3888-1?doc=DC2652A-B.pdf
https://www.analog.com/en/design-center/ltpower-play.html
https://www.analog.com/en/design-center/evaluation-hardware-and-software/evaluation-boards-kits/DC2652A-B.html#eb-documentation?doc=DC2652A-B.pdf
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D
C

2652A
-B

 is easy to set up to evaluate the perform
ance 

of the LTC
3888-1. R

efer to Figure 2 for the proper m
ea-

surem
ent equipm

ent setup and follow
 the procedure 

below
. 

1. W
ith pow

er off, connect the input pow
er supply (7-14V

) 
to V

IN
 (J1) and G

N
D

 (J2).

2. C
onnect the 1.0V

 output load (Initial load: no load) 
betw

een V
O

U
T0 (J3) and G

N
D

 (J4).

3. C
onnect the 1.0V

 output load (Initial load: no load) 
betw

een V
O

U
T1 (J5) and G

N
D

 (J6).

4. C
onnect the D

M
M

s to the input and outputs. S
et default 

jum
per position: 

 
JP

1:  
O

N

 
JP

2: 
EX

T

 
JP

3:  
S

LAV
E

 
JP

4:  
S

LAV
E

 
S

W
1:  

O
N

 
S

W
2:  

O
N

5. Turn on the input pow
er supply and check for the 

proper output voltages. V
O

U
T0  should be 1.0V

±0.5%
 

and V
O

U
T1  should be 1.0V

±0.5%
.

6. O
nce the proper output voltages are established, adjust 

the loads w
ithin the operating range and observe the 

output voltage regulation, ripple voltage and other 
param

eters.

7. C
onnect the dongle and control the output voltages 

from
 the G

U
I. S

ee “LTpow
erP

lay Q
uick S

tart P
rocedure” 

for details.

N
ote: 

1. W
hen m

easuring the efficiency, it is recom
m

ended to 
m

onitor the V
IN

, V
O

U
T0 and V

O
U

T1 at the locations close 
to the pow

er stage. H
ere are exam

ples:

 
(1) M

onitor V
IN

 across C
IN

9 and V
O

U
T0 across 

C
O

U
T11 for V

O
U

T0 efficiency m
easurem

ent

 
(2) M

onitor V
IN

 across C
IN

25 and V
O

U
T1 across 

C
O

U
T27 for V

O
U

T1 efficiency m
easurem

ent

2. W
hen m

easuring the output or input voltage ripple, do 
not use the long ground lead on the oscilloscope probe. 
S

ee Figure 3 for the proper scope probe technique. S
hort, 

stiff leads need to be soldered to the (+) and (–) term
inals 

of an output capacitor. The probe’s ground ring needs to 
touch the (–) lead and the probe tip needs to touch the 
(+) lead.

3. W
hen doing the load transient test, it is recom

m
ended 

to use a function generator to generate a pulse (~3%
 

duty cycle w
ith 10~100H

z frequency). Then applying this 
pulse to the EX

T P
U

LS
E (E9) and G

N
D

 (E10) turrets, the 
dynam

ic load circuit w
ill w

ork w
ell to achieve desired load 

transient test by adjusting the am
plitude, rising edge and 

falling edge of the pulse.

P
E
R

F
O

R
M

A
N

C
E
 S

U
M

M
A

R
Y

S
pecifications are at T

A  = 25°C

P
A

R
A

M
ETER

C
O

N
D

ITIO
N

S
U

N
ITS

Input Voltage R
ange

7V
 to 14V

O
utput Voltage, V

O
U

T0
V

IN  = 7 to 14V
, IO

U
T0  = 0A

 to 120A
 

0.3 to 1.8V
, D

efault: 1.0V

M
axim

um
 O

utput C
urrent, IO

U
T0

V
IN  = 7 to 14V

, V
O

U
T0  = 0.3V

 to 1.8V
120A

O
utput Voltage, V

O
U

T1
V

IN  = 7 to 14V
, IO

U
T1  = 0A

 to 120A
 

0.3 to 1.8V
, D

efault: 1.0V

M
axim

um
 O

utput C
urrent, IO

U
T1

V
IN  = 7 to 14V

, V
O

U
T1  = 0.3V

 to 1.8V
120A

Typical Efficiency of V
O

U
T0

V
IN  = 12V

, V
O

U
T0  = 1.0V

, IO
U

T0  = 120A
 

91.6%

Typical Efficiency of V
O

U
T1

V
IN  = 12V

, V
O

U
T1  = 1.0V

, IO
U

T1  = 120A
 

91.6%

D
efault S

w
itching Frequency

500kH
z

https://www.analog.com/DC2652A-B?doc=DC2652A-B.pdf


3

D
E
M

O
 M

A
N

U
A

L
 D

C
2

6
5

2
A

-BR
e
v
. 0

Figure 2. P
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Figure 3. M
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utput V
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C
onnecting a P

C
 to D

C
2652A

-B

You can use a P
C

 to reconfigure the pow
er m

anagem
ent 

features of the LTC
3888-1 such as: nom

inal V
O

U
T, 

m
argin set points, O

V
/U

V
 lim

its, tem
perature fault lim

its, 
sequencing param

eters, the fault log, fault responses, 
G

P
IO

s and other functionalities. The D
C

1613A
 dongle 

m
ay be plugged w

hen V
IN

 is present. 

USB to I 2C/PM
Bus 

Dongle DC1613A
LTC3888-1 Dem

o 
Board DC2652A-B

Input Pow
er 

Supply

USB Cable
VIN

12-PIN (J12)

Connector

Load0
Vout0

Load1
Vout1

Figure 4. D
em

o setup w
ith P

C

V
O

U
T0  Efficiency vs Load at  

V
IN

 = 12V
, fS

 = 500kH
z, 4-P

hase
V

O
U

T1  Efficiency vs Load at  
V

IN
 = 12V

, fS
 = 500kH

z, 4-P
hase

L
O

A
D

 C
U

R
R

E
N

T
 (A

)

0

EFFICIENCY (%)

1
0
0

7
5

9
5

8
5

9
0

8
0

7
0

1
0
0

6
0

1
2
0

8
0

4
0

2
0

V
O

U
T
0  =

 1
V

V
O

U
T
0  =

 1
.8

V

L
O

A
D

 C
U

R
R

E
N

T
 (A

)

0

EFFICIENCY (%)

1
0
0

7
5

9
5

8
5

9
0

8
0

7
0

1
0
0

6
0

1
2
0

8
0

4
0

2
0

V
O

U
T
1  =

 1
V

V
O

U
T
1  =

 1
.8

V

Figure 5. Efficiency vs. Load C
urrent on V

O
U

T0
Figure 6. Efficiency vs. Load C

urrent on V
O

U
T1

https://www.analog.com/DC2652A-B?doc=DC2652A-B.pdf
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Figure 7. V
O

U
T0  Load Transient R

esponse at V
IN  = 12V

,  
V

O
U

T0 = 1.0V
Figure 8. V

O
U

T1  Load Transient R
esponse at V

IN  = 12V
,  

V
O

U
T1 = 1.0V

Figure 9. V
O

U
T0  V

oltage R
ipple at V

IN  = 12V
,  

V
O

U
T0  = 1.0V

, IO
U

T0  = 120A
Figure 10. V

O
U

T1  V
oltage R

ipple at V
IN  = 12V

,  
V

O
U

T1  = 1.0V
, IO

U
T0  = 120A

1
0
0
μ
s/D

IV

V
O

U
T
0

(2
0
M

H
z B

W
)

5
0
m

V
/D

IV

IO
U

T
0

0
A

-3
0
A

 L
O

A
D

 S
T
E
P

2
0
A

/D
IV

1
0
0
μ
s/D

IV

V
O

U
T
1

(2
0
M

H
z B

W
)

5
0
m

V
/D

IV

IO
U

T
1

0
A

-3
0
A

 L
O

A
D

 S
T
E
P

2
0
A

/D
IV

1
μ
s/D

IV

V
O

U
T
0

(2
0
M

H
z B

W
)

1
0
m

V
/D

IV

1
μ
s/D

IV

V
O

U
T
1

(2
0
M

H
z B

W
)

1
0
m

V
/D

IV

Figure 11. Therm
al at V

IN  = 12V
, V

O
U

T0  = 1.0V
, IO

U
T0  = 120A

, 
V

O
U

T1  = 1.0V
, IO

U
T1  = 120A

, T
A  = 23°C

, N
o A

irflow

https://www.analog.com/DC2652A-B?doc=DC2652A-B.pdf
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e
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R
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LTpow
erP

lay is a pow
erful W

indow
s based developm

ent 
environm

ent that supports A
nalog D

evices pow
er system

 
m

anagem
ent IC

s and μM
odules, including LTM

4675, 
LTM

4676, LTM
4677, LTM

4678, LTM
4680, LTM

4700, 
LTC

3880, LTC
3882, LTC

3883, LTC
3884 and LTC

3888-
1. The softw

are supports a variety of different tasks. You 
can use LTpow

erP
lay to evaluate A

nalog D
evices IC

s 
by connecting to a dem

o board system
. LTpow

erP
lay 

can also be used in an offline m
ode (w

ith no hardw
are 

present) in order to build a m
ultichip configuration file that 

can be saved and reloaded at a later tim
e. LTpow

erP
lay 

provides unprecedented diagnostic and debug features. It 
becom

es a valuable diagnostic tool during board bring-up 
to program

 or tw
eak the pow

er m
anagem

ent schem
e in 

a system
, or to diagnose pow

er issues w
hen bringing 

up rails. LTpow
erP

lay utilizes the D
C

1613A
 U

S
B

-to-I 2C
/

S
M

B
us/P

M
B

us controller to com
m

unicate w
ith one of 

m
any potential targets, including LTM

4675, LTM
4676, 

LTM
4677, LTM

4678, LTM
4680, LTM

4700, LTC
3880, 

LTC
3882, LTC

3883, LTC
3884 and LTC

3888-1’s dem
o 

system
, or a custom

er board. The softw
are also provides 

an autom
atic update feature to keep the softw

are current 
w

ith the latest set of device drivers and docum
entation. 

The LTpow
erP

lay softw
are can be dow

nloaded from
: 

LTpow
erP

lay

To access technical support docum
ents for A

D
I’s D

igital 
Pow

er System
 M

anagem
ent Products, visit the LTpow

erPlay 
H

elp m
enu.

Figure 12. LTpow
erP

lay M
ain Interface

https://www.analog.com/DC2652A-B?doc=DC2652A-B.pdf
https://www.analog.com/en/design-center/ltpower-play.html
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The follow
ing procedure describes how

 to use LTpow
er-

P
lay to m

onitor and change the settings of LTC
3888-1.

1.D
ow

nload and install the LTpow
erP

lay G
U

I :

2. Launch the LTpow
erP

lay G
U

I.

a. The G
U

I should autom
atically identify the D

C2652A-B. 
The system

 tree on the left hand side should look like this:

b. A
 green m

essage box show
s for a few

 seconds in the 
low

er left hand corner, confirm
ing that LTC

3888-1 is 
com

m
unicating:

c. In the Toolbar, click the R
 (R

A
M

 to P
C

) icon to read the 
R

A
M

 from
 the LTC

3888-1. This reads the configuration 
from

 the R
A

M
 of LTC

3888-1 and loads it into the G
U

I.

d. To change the output voltage to a different value, such 
as 1.2V

, enter 1.2 in the V
O

U
T_C

O
M

M
A

N
D

 edit box, 
as show

n below
:

Then, click the W
 (P

C
 to R

A
M

) icon to w
rite these register 

values to the LTC
3888-1. A

fter finishing this step, you w
ill 

see the output voltage w
ill change to 1.2V

.

If the w
rite is successful, you w

ill see the follow
ing m

es-
sage:

e. You can save the changes into the N
V

M
. In the tool bar, 

click R
A

M
 to N

V
M

 button, as follow
s:

f. S
ave the dem

o board configuration to a (*.proj) file. 
C

lick the S
ave icon and save the file. 

https://www.analog.com/DC2652A-B?doc=DC2652A-B.pdf
https://www.analog.com/ltpowerplay
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P
A

R
T
S
 L

IS
T

ITEM
Q

TY
R

EFER
EN

C
E

P
A

R
T D

ES
C

R
IPTIO

N
M

A
N

U
FA

C
TU

R
ER

/P
A

R
T N

U
M

B
ER

R
equired C

ircuit C
om

ponents

1
6

C
1, C

2, C
3, C

4, C
5, C

6
C

A
P., 270uF, A

LU
M

, 16V
, 20%

, S
M

D
 8x11.9m

m
, E12

PA
N

A
S

O
N

IC
/16S

V
P

C
270M

2
18

C
O

U
T1, C

O
U

T2, C
O

U
T6, 

C
O

U
T7, C

O
U

T10, 
C

O
U

T11, C
O

U
T14, 

C
O

U
T15, C

O
U

T18, 
C

O
U

T19, C
O

U
T22, 

C
O

U
T23, C

O
U

T26, 
C

O
U

T27, C
O

U
T30, 

C
O

U
T31, C

O
U

T64, 
C

O
U

T65

C
A

P., 100uF, X
5R

, 6.3V
, 20%

, 1210
AV

X
/12106D

107M
AT2A

3
32

C
IN

1, C
IN

2, C
IN

3, C
IN

4, 
C

IN
5, C

IN
6, C

IN
7, C

IN
8, 

C
IN

9, C
IN

10, C
IN

11, 
C

IN
12, C

IN
13, C

IN
14, 

C
IN

15, C
IN

16, C
IN

17, 
C

IN
18, C

IN
19, C

IN
20, 

C
IN

21, C
IN

22, C
IN

23, 
C

IN
24, C

IN
25, C

IN
26, 

C
IN

27, C
IN

28, C
IN

29, 
C

IN
30, C

IN
31, C

IN
32

C
A

P., 22uF, X
7R

, 25V
, 10%

, 1210
AV

X
/12103C

226K
AT2A

4
16

C
O

U
T3, C

O
U

T4, C
O

U
T8, 

C
O

U
T9, C

O
U

T12, 
C

O
U

T13, C
O

U
T16, 

C
O

U
T17, C

O
U

T20, 
C

O
U

T21, C
O

U
T24, 

C
O

U
T25, C

O
U

T28, 
C

O
U

T29, C
O

U
T32, 

C
O

U
T33

C
A

P., 470uF, TA
N

T, P
O

S
C

A
P, 2.5V

, 20%
, 7343, TP

F 
S

eries
PA

N
A

S
O

N
IC

/ETP
F470M

5H

5
16

C
7, C

16, C
20, C

27, C
29, 

C
34, C

36, C
41, C

43, C
48, 

C
50, C

55, C
57, C

62, C
64, 

C
69

C
A

P., 0.47uF, X
5R

, 10V
, 10%

, 0402
AV

X
/0402ZD

474K
AT2A

6
1

C
8

C
A

P., 4.7uF, X
5R

, 16V
, 20%

, 0603
M

U
R

ATA
/G

R
M

188R
61C

475M
A

A
JD

7
1

C
9

C
A

P., 1uF, X
7R

, 16V
, 20%

, 0603
AV

X
/0603Y

C
105M

AT2A

8
1

C
10

C
A

P., 2.2uF, X
5R

, 16V
, 10%

, 0603
K

EM
ET/C

0603C
225K

4P
A

C
7867

9
2

C
11, C

108
C

A
P., 2.2uF, X

5R
, 16V

, 10%
, 0805

AV
X

/ 0805Y
D

225K
AT2A

10
16

C
12, C

14, C
23, C

25, C
30, 

C
32, C

37, C
39, C

44, C
46, 

C
51, C

53, C
58, C

59, C
65, 

C
67

C
A

P., 4.7uF, JB
, 10V

, 20%
, 0402

TD
K

/C
1005JB

1A
475M

050B
C

11
8

C
17, C

28, C
35, C

42, C
49, 

C
56, C

63, C
70

C
A

P., 330pF, X
7R

, 50V
, 10%

, 0402
AV

X
/04025C

331K
AT2A

12
2

C
18, C

19
C

A
P., 3300pF, X

7R
, 50V

, 10%
, 0603

AV
X

/06035C
332K

AT2A

13
2

C
21, C

22
C

A
P., 330pF, X

7R
, 50V

, 10%
, 0603

K
EM

ET/C
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aution 

ES
D

 (electrostatic discharge) sensitive device. C
harged devices and circuit boards can discharge w

ithout detection. A
lthough this product features patented or proprietary protection 

circuitr y, dam
age m

ay occur on devices subjected to high energy ES
D

. Therefore, proper ES
D

 precautions should be taken to avoid perform
ance degradation or loss of functionality.

Legal Term
s and C

onditions 

B
y using the evaluation board discussed herein (together w

ith any tools, com
ponents docum

entation or support m
aterials, the Evaluation B

oard), you are agreeing to be bound by the term
s and conditions 

set forth below
 (A

greem
ent) unless you have purchased the Evaluation B

oard, in w
hich case the A

nalog D
evices S

tandard Term
s and C

onditions of S
ale shall govern. D

o not use the Evaluation B
oard 

until you have read and agreed to the A
greem

ent. Your use of the Evaluation B
oard shall signify your acceptance of the A

greem
ent. This A

greem
ent is m

ade by and betw
een you (C

ustom
er) and A

nalog 
D

evices, Inc. (A
D

I), w
ith its principal place of business at O

ne Technology W
ay, N

orw
ood, M

A
 02062, U

S
A

. S
ubject to the term

s and conditions of the A
greem

ent, A
D

I hereby grants to C
ustom

er a free, 
lim

ited, personal, tem
porary, non-exclusive, non-sublicensable, non-transferable license to use the Evaluation B

oard FO
R

 EVA
LU

ATIO
N

 P
U

R
P

O
S

ES
 O

N
LY. C

ustom
er understands and agrees that the 

Evaluation B
oard is provided for the sole and exclusive purpose referenced above, and agrees not to use the Evaluation B

oard for any other purpose. Furtherm
ore, the license granted is expressly m

ade 
subject to the follow

ing additional lim
itations: C

ustom
er shall not (i) rent, lease, display, sell, transfer, assign, sublicense, or distribute the Evaluation B

oard; and (ii) perm
it any Third P

arty to access the 
Evaluation B

oard. A
s used herein, the term

 Third P
arty includes any entity other than A

D
I, C

ustom
er, their em

ployees, affiliates and in-house consultants. The Evaluation B
oard is N

O
T sold to C

ustom
er; all 

rights not expressly granted herein, including ow
nership of the Evaluation B

oard, are reserved by A
D

I. C
O

N
FID

EN
TIA

LITY. This A
greem

ent and the Evaluation B
oard shall all be considered the confidential 

and proprietary inform
ation of A

D
I. C

ustom
er m

ay not disclose or transfer any portion of the Evaluation B
oard to any other party for any reason. U

pon discontinuation of use of the Evaluation B
oard or 

term
ination of this A

greem
ent, C

ustom
er agrees to prom

ptly return the Evaluation B
oard to A

D
I. A

D
D

ITIO
N

A
L R

ES
TR

IC
TIO

N
S

. C
ustom

er m
ay not disassem

ble, decom
pile or reverse engineer chips on 

the Evaluation B
oard. C

ustom
er shall inform

 A
D

I of any occurred dam
ages or any m

odifications or alterations it m
akes to the Evaluation B

oard, including but not lim
ited to soldering or any other activity 

that affects the m
aterial content of the Evaluation B

oard. M
odifications to the Evaluation B

oard m
ust com

ply w
ith applicable law

, including but not lim
ited to the R

oH
S

 D
irective. TER

M
IN

ATIO
N

. A
D

I m
ay 

term
inate this A

greem
ent at any tim

e upon giving w
ritten notice to C

ustom
er. C
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er agrees to return to A

D
I the Evaluation B

oard at that tim
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 ($100.00). EX
P

O
R

T. 
C

ustom
er agrees that it w

ill not directly or indirectly export the Evaluation B
oard to another country, and that it w

ill com
ply w

ith all applicable U
nited S

tates federal law
s and regulations relating to exports. 

G
O

V
ER

N
IN

G
 LAW

. This A
greem

ent shall be governed by and construed in accordance w
ith the substantive law

s of the C
om

m
onw

ealth of M
assachusetts (excluding conflict of law

 rules). A
ny legal action 

regarding this A
greem

ent w
ill be heard in the state or federal courts having jurisdiction in S

uffolk C
ounty, M

assachusetts, and C
ustom

er hereby subm
its to the personal jurisdiction and venue of such 

courts. The U
nited N

ations C
onvention on C

ontracts for the International S
ale of G

oods shall not apply to this A
greem

ent and is expressly disclaim
ed.
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