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D
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onstration circuit 2659A
 features the LTM

®4671 
µM

odule
® regulator, a high perform

ance high efficiency 
four output step-dow

n regulator. The LTM
4671EY

 has an 
operating input voltage range of 3.6V

 to 20V
 providing 

up to 12A
 from

 each of its tw
o higher current rails and 

up to 5A
 from

 each of its tw
o low

er current rails. The 
tw

o higher current rails’ output voltage is program
m

able 
from

 0.6V
 to 3.3V

 w
hile the tw

o low
er current rails’ output 

voltage is program
m

able from
 0.6V

 to 5.5V
. H

igh current 
rails can be paralleled together, and low

er current rails 
can be paralleled together to satisfy higher rail current 
requirem

ents. The LTM
4671EY

 is a com
plete m

ulti-output 
D

C
-D

C
 point-of-load regulator in a therm

ally enhanced 
A

ll registered tradem
arks and tradem

arks are the property of their respective ow
ners.

16m
m

 × 9.5m
m

 × 4.82m
m

 B
G

A
 package requiring only 

a few
 input and output capacitors. O

utput voltage tracking 
is m

ade available by the TR
A

C
K

/S
S

 pins for supply rail 
sequencing. Tem

perature sensing options are included 
via the TS

EN
S

E and TM
O

N
 pins. External clock synchro-

nization is available through the C
LK

IN
 pins, C

LK
O

U
T 

pins provide for optional synchronization of additional 
m

odule phases. The LTM
4671 data sheet m

ust be read 
in conjunction w

ith this dem
o m

anual for w
orking on or 

m
odifying dem

o circuit 2659A
 

D
esign files for this circuit board are available.

B
O

A
R

D
 P

H
O

T
O

https://www.analog.com/DC2659A?doc=DC2659A.pdf
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D
em

onstration circuit 2659A
 is an easy w

ay to evalu-
ate the perform

ance of the LTM
4671EY. P

lease refer to 
Figure 1 for test setup connections and follow

 the pro-
cedure below

.

1. W
ith

 p
o

w
er o

ff, p
lace th

e ju
m

p
ers in

 th
e fo

llo
w

in
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positions:
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0
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U

N
1

R
U
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O
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C
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C
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M

2. B
efore connecting input supply, loads and m

eters, pre-
set the input voltage supply to be betw

een 4V
 to 20V

. 
P

reset the load currents to 0A
. 

3. W
ith pow

er off, connect the loads, input voltage supply 
and m

eters as show
n in Figure 1. 

4. Turn on input pow
er supply. The output voltage m

eters 
for each phase should display the program

m
ed output 

voltage ±2%
. 

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

the load currents for each phase w
ithin the 0A

–12A
 

range for V
O

U
T0  and V

O
U

T3  outputs and w
ithin 0A

–5A
 

for V
O

U
T1  and V

O
U

T2  outputs. O
bserve each output’s 

load regulation, efficiency, and other param
eters. O

ut-
put voltage ripples for each output should be m

easured 
across the furthest output capacitor w

ith a B
N

C
 cable 

and oscilloscope. B
N

C
s J5 and J9 are available for 

V
O

U
T0  and V

O
U

T2  ripple m
easurem

ents, respectively.

6. To observe increased light load efficiency, for V
O

U
T0 

and V
O

U
T3  place the M

O
D

E pin jum
pers (JP

5, JP
7) in 

the D
C

M
 position, for V

O
U

T1  and V
O

U
T2  place the M

O
D

E 
pin jum

per (JP
6) in the B

U
R

S
T position.

7. For optional load transient testing on-board transient 
circuits are provided to m

easure transient responses 
on V

O
U

T0  and V
O

U
T2  outputs. P

lace a positive pulse sig-
nal betw

een the IO
S

TEP
x_C

LK
 pin and G

N
D

 pins. The 
pulse am

plitude sets the load step current am
plitude. 

The pulse w
idth should be short (<1m

s) and pulse duty 
cycle should be low

 (<15%
) to lim

it the therm
al stress 

on the load transient circuit. The load step response for 
V

O
U

T0  and V
O

U
T2  can be m

onitored w
ith a B

N
C

 con-
nected to J4 (10m

V
/A

) and J7 (20m
V

/A
), respectively. 
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ES
D

 C
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 

circuitry, 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

ustom
er agrees to return to A

D
I the Evaluation B

oard at that tim
e. LIM

ITATIO
N

 O
F 

LIA
B

ILITY. TH
E EVA

LU
ATIO

N
 B

O
A

R
D

 P
R

O
V

ID
ED

 H
ER

EU
N

D
ER

 IS
 P

R
O

V
ID

ED
 “A

S
 IS

” A
N

D
 A

D
I M

A
K

ES
 N

O
 W

A
R

R
A

N
TIES

 O
R

 R
EP

R
ES

EN
TATIO

N
S

 O
F A

N
Y

 K
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D
 W

ITH
 R
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P

EC
T TO

 IT. A
D

I S
P

EC
IFIC

A
LLY
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IS
C

LA
IM

S
 A

N
Y
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R
ES

EN
TATIO

N
S

, EN
D

O
R

S
EM

EN
TS

, G
U

A
R

A
N

TEES
, O

R
 W

A
R

R
A

N
TIES

, EX
P

R
ES

S
 O

R
 IM

P
LIED

, R
ELATED

 TO
 TH

E EVA
LU

ATIO
N

 B
O

A
R

D
 IN

C
LU

D
IN

G
, B

U
T N

O
T LIM

ITED
 TO

, TH
E 

IM
P

LIED
 W

A
R

R
A

N
TY

 O
F M

ER
C

H
A

N
TA

B
ILITY, TITLE, FITN

ES
S

 FO
R

 A
 PA

R
TIC

U
LA

R
 P

U
R

P
O

S
E O

R
 N

O
N

IN
FR

IN
G

EM
EN

T O
F IN

TELLEC
TU

A
L P

R
O

P
ER

TY
 R

IG
H

TS
. IN

 N
O

 EV
EN

T W
ILL A

D
I A

N
D

 ITS
 

LIC
EN

S
O

R
S

 B
E LIA

B
LE FO

R
 A

N
Y

 IN
C

ID
EN

TA
L, S

P
EC

IA
L, IN

D
IR

EC
T, O

R
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O
N

S
EQ

U
EN

TIA
L D

A
M

A
G

ES
 R

ES
U

LTIN
G

 FR
O

M
 C

U
S

TO
M

ER
’S

 P
O

S
S

ES
S

IO
N

 O
R

 U
S

E O
F TH

E EVA
LU

ATIO
N

 B
O

A
R

D
, IN

C
LU

D
IN

G
 

B
U

T N
O

T LIM
ITED

 TO
 LO

S
T P

R
O

FITS
, D

ELAY
 C

O
S

TS
, LA

B
O

R
 C

O
S

TS
 O

R
 LO

S
S

 O
F G

O
O

D
W

ILL. A
D

I’S
 TO

TA
L LIA

B
ILITY

 FR
O

M
 A

N
Y

 A
N

D
 A

LL C
A

U
S

ES
 S

H
A

LL B
E LIM

ITED
 TO

 TH
E A

M
O

U
N

T O
F O

N
E 

H
U

N
D

R
ED

 U
S

 D
O

LLA
R

S
 ($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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