QUICK START GUIDE FOR DEMONSTRATION CIRCUIT DC1043A-A

HIGH DENSITY POWER MODULE

DESCRIPTION

Demonstration circuit DC1043A-A features the
LTM®4601EV and LTM4601-1EV, the high efficiency,
high density switch mode step-down power modules.
The input voltage range is from 5.0V to 20V. The out-
put voltage is programmable from 0.6V to 3.3V; refer
to step down ratio curve in the LTM4601 datasheet.
The rated load current is 20A, while de-rating is nec-
essary for certain V,, V,,,, and thermal conditions.
24A load current can be achieved by applying forced
airflow convection or attaching heatsinks. Master
module U1 provides differential remote sensing to
accurately regulate output voltage independent of
load current. Integrated input and output filters en-
able a simple PCB layout. Only bulk input and output
capacitors are needed externally. The DC1043A-A has
onboard 180 degree interleaving clock generator. The

Table 1. Performance Summary (T, = 25°C)

LTM4601EV

default clock frequency is 750 KHz. The LTM4601 al-
lows the user to program output ramp-up and ramp-
down through the TRACK/SS pin. The output can be
set to coincidentally or ratiometrically track with an-
other supply’s output. Margining function is provided
for the user who wants to stress their system by
varying supply voltages during testing; refer to data-
sheet for functional diagram.

If desired, slave unit U2 could be substituted by
LTM4601-1EV.

Design files for this circuit board are available. Call
the LTC Factory.

A7, LTC and LT are registered trademarks of Linear Technology Corporation.

PARAMETER CONDITION VALUE
Minimum Input Voltage 5V
Maximum Input Voltage 20V

Output Voltage V,,; Jumper selectable (open for 0.6V) 1.2V, 1.5V, 1.8V, 2.5V, 3.3V
Maximum Continuous Output Current De-rating is necessary for certain V,, V,;, and thermal 20A,,
conditions
Default Operating Frequency 750kHz
Efficiency V=12V, v, =1.5V, | ,,=20A 83.2%, See Figure 3
Load Transient V=12V, V,,, =1.5V See Figure 4
QU'CK START PROCEDURE 2. With power off, connect the input power sup-

Demonstration circuit DC1043A-A is easy to set up
to evaluate the performance of the LTM4601EV.
Please refer to Figure 1 for proper measurement
equipment setup and follow the procedure below:

1. Place jumpers in the following positions for a
typical 1.5V, application:

Vout Select | RUN | MARGO | MARGT
1.5V ON |LO LO

ply, load and meters as shown in Figure 1.
Preset the load to OA and Vin supply to be
less than 20V.

3. Turn on the power at the input. The output
voltage should be 1.5V + 2%.

4. Once the proper output voltage is estab-
lished, adjust the load within the operating
range and observe the output voltage regula-
tion, ripple voltage, efficiency and other pa-
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rameters. Qutput ripple should be measured
across the output capacitors.

5. For optional load transient test, apply adjust-
able pulse signal between IOSTEP CLK and
GND pins. Pulse amplitude sets the current

6. For Margining function test, place jumper

MARGO and MARG1 in the configurations
shown in the following table, measure the
output voltage at Vo+ and Vo-.

step. The pulse signal should have very small MARG1 | MARGO | Vout
duty cycle (<15%) to limit the thermal stress LO LO 0
on the transient load circuit. The output tran- LO HI +5%
sient current can be monitored at BNC con- HI LO -5%
nector J5 (25mV/10A). HI HI 0
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Figure 1. Test Setup of DC1043A-A
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Efficiency vs. Load Current W/ 20Vin
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Figure 2. Scope Probe Placements for Measuring Input or Output Ripple.

Efficiency vs. Load Current W/ 12Vin
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Figure 3. Measured Supply Efficiency with Different V,, and V,,,
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Vout (AC) |
50mV/DIV

PkPk(4]): 113mV |
Amp(3): 26.3mV |

hm

Istep
8A/DIV

Vin =12V
Vout =1.5V
5A to 15A LOAD STEP (50%)
Cout = 2 X 22uF ceramic, 4X100uF ceramic; C12 = 47pF
Figure 4. Measured Load Transient Response (5-15A Step)

Vo = 1.5V@20A

Vin =20V
Figure 5. Measured Thermal Performance

Downloaded from AFFOW.COmM.


http://www.arrow.com

QUICK START GUIDE FOR DEMONSTRATION CIRCUIT DC1043A-A

HIGH DENSITY POWER MODULE

g P b 133Hs NSOEVERDL NG | INONTTIVOS AOXE ICARIR. HEERD SNIMVHO TTVIS 10N 00
£ Y-YER0LD0 Luosng %
A ONOMI HINDIS| - - -
) S| p— N e | ey | iso9 o8 ree pr
FINAOW OHOIN 20/00 Q3A0HddY| - - - -
3SYHAATOd AONTIOIF43 HOIH AJH09PINLT 'HOS 0D NOUSFOUI TR OB | TS | e - e e
LY ELLTCL M ALY NGL ol el iy A8l 2dr
- L ONY 110 L3HdH3IN
&ﬁ@.gﬁwﬂ ADO _Dz_._omF 3IV0 | STWAOHddY ---S30V1dE ---SIWVId 2
sess o sy S3HOMI NI 24 SROISNME o Heel 0z 2y At 1
it 'ONLOVHINOD | 03140345 ISIMHIHLO SSTINN
S Mg Hioe rid he'h 0dr
WOr =SLNN ¥
W0 =SLINNE " 1NN € LINN 21NN S3d 1NoA g3dnnr
¥0Z=SLINNZ Lol [
‘0313193dS ISIMEIHLO SSTINN 'S3LON
= N Ond0 £21HS
& 4
o BZEZENN QN9s
B (NLH SOA)
a %l 4 %l %l %l %l
HES'S { HES'E L MG HOZ HIOE
H £ 3-] 24 iy
o |
gio |
M AEE NS S ABE AS L Z b
AS o 3 4 Z
g g oy Fdl* £dir 2l bdr i
Ty| SSPHaVHL e ,,_V MN ﬁ_ ' 135 LNOA
NITId SNSON (r—————
T ANoA oy HA e *
LAOA +SNSOA |
] Lnon U
1NOA 107 0N
&“z LNOA Ll
| Lo LNOA 4410 o
A Anown dip 210 E2.
sl | Lnon B4 forrer = : e p B2
SSHMIVHL O A = ﬁm> o
£dl 10O
oA O—N—-—¢ - ﬂ 1NOA oy diNoD
0L iy — LNOA
aND () g T Lnon
e AED MlEolF:@,lr_se Ih EUE SRR pron ) 400 FELHS
4nzz
Bl ASE-ATD  sirc0 E_BIT:QQW_ESH e
1NN ’ snon
1
o 1NOA Q0NN [ -
+OA 10DA =
vd 1DA WOdN Iﬁd|)\<,|l_|
11I0A %l WZ6E 9
LNOA anoSd 3]
Y " -
§555555555555555558 - reas
= = = = G855555555555555555333353555535335333 WS Do eLe
O %l %1 T S ERERERREEEEREFERFERRRERREREERERRRERE ot Tooma—C QoHMd
_ 140 > so00 o S oo ' i 8dl
_ £2Y -] Ly iy
e To “NIA
K — 2dl
e e —( ano
&W._-mo_ 140 u_._o— _:n_— ____a— _._O_ Ld0 |1d0 |LdO LldO  |LdOD En0L LLdO 140 |4nosi
€hdl SIND 1—7—0| EIND | ZIND | HINED | ORNID) |6NED [BMID MZ_U D |SND MND [ENID N ND |
"o NOZNG
‘ . . . . . T NIA
w
- - *NIA
oA NA Ldl
“aouejsisse Joj BuusauiBuz suoyeol|ddy
ST reaur] oeuoY Aigea) o souewLopad NI Paye
05001 e B 05001 62 24 10 8B . zEmu%_“cm_m BUW o n_A_“_ pleog yin2ulo _umE_a%m_% uonnpisgns
: : p jusuodwoy) ‘uonesidde [eMIE 8y ul uoye.ado ajgelal pue
SPORG | S QI0W H0/BAGD WURPON uogoLo) BhuD| 2 sadoud fpian o) Apgisuodsal s, 18WOISMD BU) SWELWS1 Y ‘I3AamMOL
S06221 OLOHd I ‘suoljeaiaads penddns-ewoisno sieeul jey) pnaud e ubisep
0] Hoya jsaq e apew sey ABojpuyos) feeui]:e0N0N Jewoisng
03M0HddY ava NOILJ®OS30 A3d| 003 'sped ABojouyoa| Jesul] yim asn Joj
AHOLSH NOISIASY paiddns pue fBojouyoa) Jesur] o) Aiejaudosd s1 inauo sy

LY NEAR

Downloaded from AFFOW.COmM.


http://www.arrow.com

QUICK START GUIDE FOR DEMONSTRATION CIRCUIT DC1043A-A

HIGH DENSITY POWER MODULE

NSOEVERDL FAWNEIH | NONTNIS| oz odenoey fepsepey

£ £ (A =
T . : . reees seees rerreens
A3 oNoma V0T TR B3NDIS3D
HIINIENT]
FINA0W CHAW 2020 03NOHddY]
ISYHAATOd ADNIIDIH43 HOIH ASL09HALT HOS — LELLY
FUlL kyszz B ve0
omvosones ADOTONHOIL
Lty AW | STWAOHdAV
SOOEE YD) Ay
EEaneasea ‘N LOVHINOD A
] SSMOVEL NS ey
LIS B =5 NITd “SNSOA [y { 1non
= T ANOA
= vlaﬂ ANOA +SNSOA T
_||_ ] W08
0 = LN o T 0A =y TV
o £N0A LNON 0 134y
o AnoA
$—Fr Lnoa 87 oy =y
] ANoA
1 ANOA dNCD TV 0 0
| LN0A =
7 LNoa 1354 oy _w
g LnoA
ANOA J0AEO
.|n1v|q._1 100N I =
—r 1non 1N e
g LNOA 4
= é—pr{lnoa [ N
- e ANOA
$— Lnoa WM fr— =
L _ 4L — Lnoa =
W | 0 | 0| 0 ] o inon WO A AA—
iy P e I S [T )
[UN00 | KANOO | GO0 |6LN0D i _” 1N0A 00094 | 3,0 @
fESfggssgsssggsgess @0
_ BECEECEEE PR e s s g s s s gsssss m
1 HAA—AAAAAAAAAAAAAAAA L L ZLEZEL L L L L L L L L E L
Lnon
FETEETEETErt bbb bbEL .,
= H W LN
A
L
TYTTITTITITDDRYIRDITDDRYTI DY ITIDDTIDTDRTTDRYD
GROOALRAALLRLARARALLDLLRRARAARLDODR
ZZZZZZZZZZZZZZZTZIZZZZZZZZZZZZZZZZZZ
Ola.ﬂ]n.rum 000000000000 0000000000000000000000
| INDd
- ONad
o|nd| aNDd
1|nr|. aNDd
]
TS NY Y Kne D
ELLHS SSHOVEL Ty | SSHOVHL aNIS ey
ELHS 20 7 NITd SNSON [ | 1o
= [T | oA
— o] LNOA *SNSON pgr—
l_||_ g LN
10 = Y _l_.nw.__u 17 0A 2T Tnaad 1nondaa
- Ns 1NGA ANON" 440 |, 1145
tlnﬂ] 1NoA
] LnoA 4N gy e oS
= o S — AnoA
- = = = $——pr LNOA 0D e D F v L
il o e i
w | w el e - Lnoa 1384 1 Rl
0o | ainco @0 | s J.l. L 20MB0 _l
+—5r 1noa e %
$— Lnoa VENI T N ELIES
7 LnoA ,
] L P S [ - T cims
= y—r1 1004
— Lnoa DDAM f—
L] _ W0 | S | o
il
0 |_|L_>8 A0 SN0
“gouesisse o) Buuaauibuz suoedddy
Jeaur] peog Apaeel 1o scurwLopRd IN2ID DayE
SO0 UL OO S0SO0 BH K 10 0D € = fueayubis few inodfe| proq inou paund pue LoIngsans
00 | sBupaow s ugoaon SRy auodwoy) ‘uoneandde EriE 8 w uoielado 8 puE
iy i i) i il sadod fjuea o) Qipgisuodsal s 8W0jEND U} SUBWE )| TaABNOY
06221 01084 | suatjeay) Enawmome_umaw_mg 1y e ufitsep
— 0} Hoja 1550 & pEW $2y ABojpUya ] IEaUN JS0RON JRU0ISND
a3noHddy | 3Lva NOLAIEOS30 [EEE “syred (Bojouyos] 28U LM 350 10)
AHOLSIH NOISIAGH paiddns pue fBojouyoa) Jeaur] o Kiejdidaid s) pnan siy|

LY NEAR

Downloaded from AFFOW.COmM.


http://www.arrow.com

QUICK START GUIDE FOR DEMONSTRATION CIRCUIT DC1043A-A

HIGH DENSITY POWER MODULE

g L € 133Hs NSO'EVEFOL FNWNTH | NONTWIS| o mdences fepsapam E m_ B B
€ Y-YEPOLDQ Loy FIX ZEX oLx BX 9% EX
A3y oNoMa 300039v0| 335 NS F LR - - F CF
HTWIENI EIX x 6X LX X X
FINACW OH3IN 2a/2d 03/0Hddv|
ISYHAATOd AONIIOI453 HOIH A3L09¥INLT 'HOS OFHITH:) _u| _HT
JUL Erezen 13N N T X
maeriooioey - ADOTIONHDAL
O051-ZEM 00} BUOS 3iva SIYAOHddY .
S VO S
P A 0291 E—J ON 1OVHINCO
anod = =
mn.mvh 140 14O
oo @o | 2w
aNSd
ZiHs NG T Nk FAN 1A NA
ZUIHS QwXuRI._./ s SSMOVHL ANDS 1=
= NITW -SNSOA oA,
. 1NOA +SNSOA
1d0 852 LNOA L
1non 127 OA oy N NN TS
1NOA
LNoA INOA” 3410
1NOA [
LNOA B |y ZLIHS
LNoA - ) ZLIHS
LNOA diNCD NCD
T v 1 _ 2
1NOA 1384 =
non Es _||_|
LNOA 20AHD =TT
LAOA
1NOA VIV |y 1N 21 IHS
LNOA
- LNOA OHVIN oy S G ZLIHS
T LNOA -
LNOA DOALMI | =
AES I_l Eclﬁ .EO\—! ._.ncl—l " |
140 %1 ldO82Y
SLINCD SUN0D | #UNCD nE.nUl—| a009d 5
_y 1d0
||||||||||||| LEE5E #n
ZZZZ
|
H 1
ASELAO BIND
hA
S99 0 1d0 ¥ 0z
N oo 2k
nres 140 140 €
5 ELNO 2100 [ M {210 TS
prk: 4 1d0 0 2 t ] -
T VM| A0 N |y ﬂ/\(mnm o s
624 | l2d | 92 | 'ON3SWHd mw ﬂ e M
aon Na .|Nl_ » 140 .ﬁ
o 138 N . AN
%l ML9Z 62H 2y azy
SOREOLT
= ‘aoue)sisse Joj Bupasuibuz suoieol|ddy
as 10 amc_wuom_co “fyigeal Jo aouewioad INalD 128ye
Ll RO AN 09001 21 L4 10RO g Fweaubis Aew noke| pieoq inaiw paluud pue uonnuisqns
) ; — ; juauodwos ‘uonesdde [Enoe ay) w uoielado a|ge!R! pue
SOI¥0 | SO SO WBNISD SUAEARON Uogouo) BuyD| 2 e 1adoud fpian o) Aupgisuodsal 5 18W0IEND BUY) SWEWSI Y| ‘IBASMOY
SOBZRL OL0Hd 1 ‘suoijeaipoeds palddns-1swolsno sjeaw jey) inand e ubisap
AS 0] yoye 158q & apew sey fBojpuypa) Eau
3Ny auva NOILIMOS 30 36| oo3 “syied ABojouyoa | Jeaur] Uy
AHOLSIH NOISIAZY paiddns pue ABojouyda) sesur] o) Aejaudoid st )i

LY NEAR

Downloaded from AFFOW.COmM.


http://www.arrow.com

