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D
em

onstration circuit D
C

3082A
-C

 features the LTM
®4681: 

the w
ide input and output voltage range, high efficiency 

and pow
er density, high current P

olyP
hase

® single out-
put D

C
/D

C
 step-dow

n µM
odule

® regulator w
ith digital 

pow
er system

 m
anagem

ent. D
C

3082A
-C

 is configured as 
16-phase single output using 4× LTM

4681. The factory 
default input voltage is 12V

 typical, output voltage is 1V
 

at 480A
 typical or 500A

 peak w
ith recom

m
ended 400LFM

 
forced airflow

. The dem
o board output voltages can be 

adjusted from
 0.6V

 to 1V
. P

rogram
m

ing the output volt-
ages to any value that is greater than 1V

, requires derating 
output current based on therm

al derating curves provided 
in the data sheet of the LTM

4681. H
eat sink or other appro-

priate electronic cooling system
s can also be used in con-

junction w
ith forced airflow

 to further optim
ize the output 

pow
er w

hen the output is on and loaded w
ith m

axim
um

 
output current. The factor y default sw

itching frequency is 
preset at 350kH

z typical. D
C

3082A
-C

 com
es w

ith P
M

B
us 

interface and digital pow
er system

 m
anagem

ent functions. 
A

n onboard 12-pin connector is available for users to con-
nect the dongle D

C
1613A

 to the dem
o board, provides 

an easy w
ay to com

m
unicate and program

 the part using 
LTpow

erP
lay

® softw
are developm

ent tool. LTpow
erP

lay 

softw
are and I 2C

/P
M

B
us/S

M
B

us dongle D
C

1613A
 allow

s 
users to m

onitor real tim
e telem

etry of input and output 
voltages, input and output current, sw

itching frequency, 
internal IC

 die tem
peratures, pow

er stage com
ponent 

tem
peratures and fault logs. P

rogram
m

able param
eters 

include device address, output voltages, control loop com
-

pensation, sw
itching frequency, phase interleaving, D

C
M

 
or C

C
M

 m
ode of operation, digital soft-start, sequencing 

and tim
e based shutdow

n, fault responses to input and 
output overvoltage, output overcurrent, IC

 die and pow
er 

com
ponent overtem

perature.

The LTM
4681 is available in a therm

ally enhanced, low
 

profile 330-Lead (15m
m

 × 22m
m

 × 8.17m
m

) B
G

A
 pack -

age. It is recom
m

ended to read the data sheet and this 
dem

o m
anual of LTM

4681 prior to use or m
aking any 

hardw
are changes to D

C
3082A

-C
.

LTpow
erP

lay softw
are can be dow

nloaded here. 

U
S

B
 to P

M
B

us C
ontroller D

ongle D
C

1613A
 for use w

ith 
LTpow

erP
lay is available here.

D
esign files for this circuit board are available.

D
E
S
C
R

IP
TIO

N

L
TM

4
6

8
1

 
P

o
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P
h
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se

 S
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g
le

 O
u
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u

t S
te

p
-D

o
w

n
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M
o

d
u

le
 

R
e

g
u

la
to

r w
ith

 D
ig

ita
l P

S
M

: 4
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4
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8
1

 a
t 4

8
0

A

A
ll registered tradem

arks and tradem
arks are the property of their respective ow

ners.

B
O

A
R

D
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H
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Q
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R
T P

R
O

C
E
D

U
R
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P
E
R

FO
R

M
A

N
C
E
 S

U
M

M
A

R
Y

S
pecifications are at T

A  = 25°C

D
em

onstration circuit D
C

3082A
-C

 is easy to set up to 
evaluate the perform

ance of the LTM
4681. P

lease refer 
to Figure 1 for proper m

easurem
ent equipm

ent setup and 
follow

 the test procedures below
.

1. 
W

ith pow
er off, connect the input pow

er supply 
betw

een V
IN  (J1) and G

N
D

 (J2). S
et the input volt-

age supply to 0V
.

2.  
C

onnect the load betw
een V

O
U

T  (J3, J5, J6, J7) and 
G

N
D

 (J4, J8, J9, J10). P
reset the load to 0A

.

3. 
C

onnect the D
M

M
 betw

een the input test points: 
V

IN
+ (E1) and V

IN
– (E2) to m

onitor the input volt-
ag

e. C
o

n
n

ect a D
M

M
 b

etw
een

 V
O

S
N

S
+(E

3
) an

d 

D
C

3082A
-C

: 16-P
hase S

ingle O
utput

P
A

R
A

M
ETER

C
O

N
D

ITIO
N

S
M

IN
TY

P
M

A
X

U
N

IT

Input V
oltage V

IN  R
ange

4.5
12

16
 V

D
em

o B
oard D

efault O
utput V

oltage V
O

U
T

fS
W

 = 350kH
z, V

IN  = 12V
, IO

U
T = 480A

 
1

V

S
w

itching Frequency fS
W

Factory D
efault S

w
itching Frequency

350
kH

z

M
axim

um
 C

ontinuous O
utput C

urrent IO
U

T
V

IN  =12V
, V

O
U

T  = 0.6V
 to 1V

, fS
W

 = 350kH
z, V

B
IA

S  = 5.5V
 

(R
U

N
P

: O
N

), Forced A
irflow

 = 400LFM
480

500
A

Efficiency
fS

W
 = 350kH

z, V
IN  =12V

, V
O

U
T  = 1V

, IO
U

T  = 480A
, V

B
IA

S  = 5.5V
 

(R
U

N
P

: O
N

), N
o Forced A

irflow
, N

o H
eat S

ink
89.2*

%

*Fast pulse current used for efficiency test.

V
O

S
N

S
–

 (E
4

) to
 m

o
n

ito
r th

e D
C

 o
u

tp
u

t vo
ltag

e. 
V

O
S

N
S

+ and V
O

S
N

S
– test points are K

elvin sensed 
directly across C

O
113 to provide accurate m

easure-
m

ent of output voltage. D
o not apply load current or 

connect the scope probe ground leads to any of the 
above test points to avoid dam

age to the regulator. 

4. 
P

rior pow
er up the D

C
3082A

-C
, check the default 

p
o

sitio
n

 o
f th

e ju
m

p
ers an

d
 sw

itch
es (refer to 

Table 1).

Table 1. D
em

o B
oard D

efault S
w

itches and Jum
pers P

osition

S
W

ITC
H

/JU
M

P
ER

 N
A

M
E

S
W

1
JP

1
JP

2

D
escription

R
U

N
R

U
N

P
W

P

P
osition

O
FF

O
N

O
FF

https://www.analog.com/DC3082A-C?doc=DC3082A-C.pdf 
https://www.analog.com/DC3082A-C?doc=DC3082A-C.pdf 
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T
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P

V
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1

m
Ω

+
–

d
c
3
0
8
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a
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0
1
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Figure 1. P
roper M

easurem
ent Equipm

ent S
etup for D

C
3082A

-C

Q
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K
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TA

R
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R
O

C
E
D

U
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5. 
Tu

rn
 o

n
 th

e p
o

w
er su

p
p

ly at th
e in

p
u

t. S
lo

w
ly 

increasing the input voltage from
 0V

 to 12V
 typical.

 
M

easure and m
ake sure the input supply voltage is 

12V
 and flip S

W
1 (R

U
N

) to the “O
N

” position. The 
output voltage should be 1.0V

 ± 0.5%
 typical.

6. 
U

se a fan
 (fo

r exam
p

le: A
C

 A
xial Fan

, M
o

d
el: 

A
A

1281LS
-AT, A

D
D

A
 C

O
R

P. A
C

 110–120V
 50/60H

z) 
to provide direct forced airflow

 to the dem
o board. 

Turn on the fan and place the fan about 5 inches from
 

the dem
o board under test. This fan can tem

porarily 
be used for quick evaluation of the dem

o board at 
300A

 to 400A
 load current but proper forced airflow

 
system

 that can provide at least 400LFM
 or higher to 

the board under test, is strongly recom
m

ended for 
prolong operation of the dem

o board at m
axim

um
 

load current of 480A
 or 500A

.

7. 
O

nce the input and output voltage are properly 
established and the fan is turned on, adjust the 
load current w

ithin the operating range of 0A
 to 

480A
 m

ax. O
bserve the output voltage regulation, 

output voltage ripples, sw
itching node w

aveform
, 

lo
ad

 tran
sien

t resp
o

n
se an

d
 o

th
er p

aram
eters. 

R
efer to Figure 2 for proper output voltage ripples 

m
easurem

ent. 

 
N

O
TE: To m

easure the input/output voltage ripples 
properly, do not use the long ground lead on the 
oscilloscope probe. S

ee Figure 2 for the proper 
scope probe technique. S

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

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

+
–

V
O
U
T

G
N
D

C
O
U
T

Figure 2. S
cope P

robe P
lacem

ent for M
easuring 

O
utput R

ipple V
oltage

Q
U

IC
K

 S
TA

R
T P

R
O

C
E
D

U
R

E

 
The output voltage ripples can also be m

onitored 
using onboard V

O
U

T  B
N

C
 term

inal. C
onnect a short 

B
N

C
 cable from

 V
O

U
T  (J11) to the input channel of the 

oscilloscope (scope probe ratio 1:1, A
C

-coupling) to 
observe output voltage ripples.

8. 
(O

ption) O
peration w

ith V
B

IA
S

 
V

B
IA

S  pin is the 5.5V
 output of an internal buck reg-

ulator that can be enabled or disabled w
ith R

U
N

P. 
V

B
IA

S  regulator input is V
IN

_V
B

IA
S  pin and pow

ered 
from

 V
IN . The advantage of using V

B
IA

S  is bypassing 
the internal IN

TV
C

C
_LD

O
 pow

ered from
 V

IN , turn-
ing on the internal sw

itch connected the 5.5V
 V

B
IA

S  
to IN

TV
C

C
_01 and IN

TV
C

C
_23 of the part, there-

fore reducing the pow
er loss, im

proving the overall 
efficiency and low

ering the tem
perature rise of the 

part w
hile operating at high V

IN  and high sw
itching 

frequency. V
B

IA
S  m

ust exceed 4.8V
 and V

IN  m
ust 

be greater than 7V
 to activate the internal sw

itch 
connecting V

B
IA

S  to IN
TV

C
C

 _01 and IN
TV

C
C

_23 of 
the part. In typical applications, it is recom

m
ended 

to enable V
B

IA
S .

9. 
O

peration at low
 V

IN : 4.5V
 ≤

 V
IN  ≤

 5.75V
 

 
S

et R
U

N
P

 (JP
1) to the “O

FF” position. R
em

ove 
R

1, R
47, R

83, R
119 to disconnect V

IN
_V

B
IA

S  from
 

V
IN . S

hort V
B

IA
S  to G

N
D

 by stuffing R
8, R

54, R
90, 

R
126 w

ith zero-ohm
 resistors. Tie S

V
IN  to IN

TV
C

C  
by stuffing R

157, R
158, R

159, R
160, R

161, R
162, 

R
163 and R

164 w
ith zero-ohm

 resistors. M
ake sure 

V
IN  is w

ithin 4.5V
 ≤

 V
IN  ≤

 5.75V
. A

dditional input 
electrolytic capacitors should be installed betw

een 
V

IN
 (J1) and G

N
D

 (J2) to prevent V
IN  from

 drooping 
or overshoot to a voltage level that can exceed the 
specified m

inim
um

 V
IN  (4.5V

) and m
axim

um
 V

IN  
(5.75V

) during large output load transient. S
ince 

S
V

IN  is tied to V
IN  and IN

TV
C

C  is tied to S
V

IN , m
on-

itor S
V

IN  and IN
TV

C
C  to m

ake sure IN
TV

C
C  abs m

ax 
voltage (6V

) should never be exceeded to avoid per-
m

anent dam
age to the regulator.

https://www.analog.com/DC3082A-C?doc=DC3082A-C.pdf 
https://www.analog.com/DC3082A-C?doc=DC3082A-C.pdf 
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10. 
(O

ption) O
nboard Load S

tep C
ircuit 

 
D

C
3082A

-C
 provides onboard load transient circuit 

to m
easure ∆

V
O

U
T  peak-to-peak deviation during 

rising or falling dynam
ic load transient. The sim

ple 
load step circuit consisting of three paralleled 30V

 
N

-channel pow
er M

O
S

FETs in series w
ith three par -

alleled 3m
Ω

, 1W
, 1%

 current sense resistors. The 
M

O
S

FETs are configured as voltage control current 
source (V

C
C

S
) devices, therefore the output current 

step and its m
agnitude is created and controlled by 

adjusting the am
plitude of the applied input voltage 

step at the gate of the M
O

S
FETs. U

se a function gen-
erator to provide a voltage pulse betw

een IO
S

TEP
_

C
LK

 (E33) and G
N

D
 (E34). The input voltage pulse 

should be set at pulse w
idth less than 300µs and 

m
axim

um
 duty cycle less than 2%

 to avoid exces-
sive therm

al stress on the M
O

S
FET devices. The out-

put current step is m
easured directly across the cur-

rent sense resistors and m
onitored by connecting 

B
N

C
 cable from

 IO
S

TEP
 (J13) to the input of the 

oscilloscope (scope probe ratio 1:1, D
C

-coupling). 
The equivalent voltage to current scale is 1m

V
/1A

. 
The load step current slew

 rate di/dt can be varied 
by adjusting the rise tim

e and fall tim
e of the input 

voltage pulse applied at the gate of the M
O

S
FETs. 

O
utput ripple voltage and output voltage during load 

transient of D
C

3082A
-C

 should be m
easured at V

O
U

T 
B

N
C

 (J11) using short B
N

C
 cable. D

C
 output voltage 

of D
C

3082A
-C

 should be m
easured betw

een V
O

S
N

S
+ 

(E3) and V
O

S
N

S
– (E4) test points.

 
R

efer to Figure 3 for proper dem
o board set up w

ith 
P

C
. U

sers can use a P
C

 to reconfigure the pow
er 

m
anagem

ent features of the LTM
4681 such as: 

nom
inal V

O
U

T , m
argin set points, O

V
/U

V
 lim

its, out-
put current and tem

perature fault lim
its, sequencing 

param
eters, the fault logs, fault responses, G

P
IO

s 
and other functionality. The D

C
1613A

 dongle can be 
hot plugged w

hen V
IN  is present. 

Q
U

IC
K

 S
TA

R
T P

R
O

C
E
D

U
R

E

IN
P

U
T
 P

O
W

E
R

S
U

P
P

LY

U
S

B
 T

O
 I 2

C
/P

M
B

u
s

D
O

N
G

L
E
 D

C
1
6
1
3
A

LT
M

4
6
8
1
 D

E
M

O
 B

O
A

R
D

D
C

3
0
8
2
A

-C
L
O

A
D

U
S

B
 C

A
B

L
E

1
2
-P

IN

C
O

N
N

E
C

T
O

R
d
c
3
0
8
2
a
c
 F

0
3

V
IN

V
O

U
T

Figure 3. D
C

3082A
-C

 D
em

o B
oard S

etup w
ith P

C

https://www.analog.com/DC3082A-C?doc=DC3082A-C.pdf 
https://www.analog.com/DC3082A-C?doc=DC3082A-C.pdf 
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LTpow
erP

lay is a pow
erful W

in
dow

s-based
 develop-

m
en

t en
viro

n
m

en
t th

at su
p

p
o

rts A
D

I p
o

w
er system

 
m

anagem
ent IC

s. The softw
are supports a variety of dif-

ferent tasks. You can use LTpow
erP

lay to evaluate A
D

I 
P

S
M

 µM
odule by connecting to a dem

o board system
. 

LTpow
erP

lay can also be used in an off-line m
ode (w

ith 
no hardw

are present) to build a m
ultichip configuration 

file that can be saved and reloaded anytim
e. LTpow

erP
lay 

provides unprecedented diagnostic tool and debug fea -
tures. 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-P

M
B

us controller to com
m

unicate w
ith one of m

any 

LTp
o
w

e
rP

la
y
 Q

U
IC

K
 S

TA
R

T G
U

ID
E

potential targets, including all the parts in A
D

I P
S

M
 prod-

uct category dem
o system

. 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. 

U
S

B
 to P

M
B

us C
ontroller D

ongle D
C

1613A
 for use w

ith 
LTpow

erP
lay is available at D

C
1613A

.

To access technical support docum
ents for A

D
I D

igital 
M

anagem
ent P

roducts, visit H
elp or view

 on-line help on 
the LTpow

erP
lay G

U
I m

ain m
enu. The follow

ing procedure 
describes how

 to use LTpow
erP

lay to m
onitor and change 

the settings of LTM
4681.

1. D
ow

nload and install the LTpow
erP

lay G
U

I.

Figure 4. LTpow
erP

lay M
ain Interface

https://www.analog.com/DC3082A-C?doc=DC3082A-C.pdf 
https://www.analog.com/DC3082A-C?doc=DC3082A-C.pdf 
https://www.analog.com/DC1613A?doc=DC3082A-C.pdf
https://www.analog.com/en/design-center/ltpower-play.html?doc=LTM4681.pdf
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2. 
Launch the LTpow

erP
lay G

U
I.

 
a. 

T
h

e 
G

U
I 

sh
o

u
ld

 
au

to
m

atically 
id

en
tify 

th
e 

D
C

3082A
-C

.

 
The system

 tree on the left-hand side should look 
like this for D

C
3082A

-C
:

 

 
b. 

A
 green m

essage box show
s for a few

 seconds 
in the low

er left-hand corner, confirm
ing that 

LTM
4681 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 LTM

4681. The config-
uration is read from

 the LTM
4681 and loaded 

into the G
U

I :

 
d. 

Exam
ple of program

 the output voltage to a dif-
ferent value.

 
 

In the C
onfig Tab, click on the “V

oltage” Tab in 
the m

ain m
enu bar, type in 1.2V

 in the V
O

U
T_

C
O

M
M

A
N

D
 box as show

ed below
:

  
 

Then click the “W
” (P

C
 to R

A
M

) icon to w
rite 

these register values to the LTM
4681.

LTp
o
w

e
rP

la
y
 Q

U
IC

K
 S

TA
R

T G
U

ID
E

https://www.analog.com/DC3082A-C?doc=DC3082A-C.pdf 
https://www.analog.com/DC3082A-C?doc=DC3082A-C.pdf 
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LTp
o
w

e
rP

la
y
 Q

U
IC

K
 S

TA
R

T G
U

ID
E

 
 

The output voltage w
ill change to 1.2V

.

 
 

If the w
rite com

m
and is successfully executed, 

the follow
ing m

essage should be seen:

 
 

e. 
A

ll user configuration or changes can be saved into 
the N

V
M

. In the toolbar, click “R
A

M
 to N

V
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f. 
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o board configuration to a (*. proj) file. 
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ave icon and save the file w
ith a preferred 

file nam
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