QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 1231A
DUAL OUTPUT, DUAL PHASE 5A SYNCHRONOUS BUCK CONVERTER

DESCRIPTION

Demonstration circuit 1231A is a Dual Output, Dual
Phase 5A Synchronous Buck Converter featuring the
LTC3850EGN. The entire circuit, including the bulk out-
put capacitors, fit within a 1.04” X 0.94” area on all lay-
ers. The package style for the LTC3850EGN is a 28-lead
narrow plastic SSOP.

The main features of the board include rail tracking, an
internal 5V linear regulator for bias, RUN pins for each
output and a PGOOD signal and a Mode selector that
allow the converter to run in CCM, pulse skip or Burst
Mode operation. Synchronization to an external clock is
also possible through some minor component changes.

Two versions of the board are available. DC-1231A-A has
an on-board sense resistor for current feedback, while
the DC1231A-B is configured with a DCR sense circuit
that allows the converter to use the inductor’s DCR as
the sense element instead of the on-board sense resis-

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

LTC3850EGN

tors to save cost and board space and improves effi-
ciency.

The input voltage range is 6.5V to 24V. For applications
with narrow, 5V + 0.5V, input range, the board has an
optional resistor to tie the INTVCC pin to the VIN pin.

The LT3850 datasheet gives a complete description of
the part, operation and application information. The
datasheet must be read in conjunction with this quick
start guide for demo circuit 1231A.

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

Burst Mode is a trademark of Linear Technology Corporation

PARAMETER CONDITION VALUE
Minimum Input Voltage 6.5V
Maximum Input Voltage 24V
Output Voltage Vout1 Vin = 6.5V to 24V, lgyT1 = 0A to 5A 3.3V +2%
Output Voltage Voyto Vin = 6.5V to 24V, lgyto = 0A to 5A 2.5V £2%
Vin =24V, | = 5A (20MHz BW) <30mVp_p#
Typical Output Ripple Vout I ouT! PP
Vin =24V, loyT2 = 5A (20MHz BW) <30mVp_p*
Line +0.05%
Output Regulation
Load +0.1%
Nominal Switching Frequency 400kHz
DC1231A-A DC1231A-B
Efficiency
. o Vouri = 3.3V, lgyt1 = 5A; V) = 24V 90.3%* Typical 91.2%* Typical
See Figures 3 and 4 for efficiency curves
Voure = 2.5V, lgyT1 = 5A; V) = 24V 88.6%* Typical 89.5%* Typical

*Optional Mosfet (Si4816BDY) will result in up to 0.4% improvement in efficiency at full load

# Measured at bulk output capacitor

Q@UICK START PROCEDURE
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QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 1231A
DUAL OUTPUT, DUAL PHASE 5A SYNCHRONOUS BUCK CONVERTER

Demonstration circuit 1231A is easy to set up to evalu-
ate the performance of the LTC3850EGN. Refer to Figure
1 for proper measurement equipment setup and follow
the procedure below:

NOTE: When measuring the input or output voltage rip-
ple, care must be taken to avoid a long ground lead on
the oscilloscope probe. Measure the input or output
voltage ripple by touching the probe tip directly across
the Vin or Vout and GND terminals. See Figure 2 for
proper scope probe technique.

1. Place jumpers in the following positions:

JP1 On
JP2 On
JP3 CCM

2. With power off, connect the input power supply to Vin
and GND.

3. Turn on the power at the input.

NOTE: Make sure that the input voltage does not ex-
ceed 26V.

4. Check for the proper output voltages.
Vout1 = 3.234V 10 3.366V,
Vout2 = 2.450V to 2.550V

NOTE: If there is no output, temporarily disconnect the
load to make sure that the load is not set too high.

5. Once the proper output voltages are established, ad-
just the loads within the operating range and observe
the output voltage regulation, ripple voltage, efficiency
and other parameters.

6. Different operating modes can be evaluated by chang-
ing position of jumper JP3.
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Figure 1. Proper Measurement Equipment Setup
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DUAL OUTPUT, DUAL PHASE 5A SYNCHRONOUS BUCK CONVERTER
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Figure 2. Measuring Output Voltage Ripple

Figure 2. Measuring Input or Output Ripple Across Terminals or Directly Across Bulk Capacitor

RAIL TRACKING

Demonstration circuit 1231 is setup for coincident rail
tracking where VOUT2 tracks VOUT1 and the ramp-
rate for VOUT1 is determined by the value of the
TRK/SS1 capacitor at C6.

This board can be modified on the bench for external
rail tracking or for independent turn-on of the rails. For

Table 2. Output Tracking Options

the latter case, the ramp-rate for VOUT1 and VOUT2
will be determined by their respective TRK/SS capaci-
tors. Refer to Table 2 for tracking options and to the
data sheet for more details.

TRACK1 DIVIDER TRK/SS1 CAP TRACK2 DIVIDER TRK/SS2 CAP

CONFIGURATION R10 R12 c R1 R4 C
Soft Start Without Tracking

Vout1 0Q open 10nF

Vout2 open open 10nF
Coincident Tracking:

Vout1 tracking External Ramp 63.4kQ 20.0kQ open

Vout2 tracking Vout1 43.2kQ 20.0kQ Open
Ratiometric Tracking:

Vout2 tracking Vout1 63.4kQ 20.0kQ open
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QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 1231A
DUAL OUTPUT, DUAL PHASE 5A SYNCHRONOUS BUCK CONVERTER

FREQUENCY SYNCHRONIZATION

Demonstration circuit 1231’s Mode selector allows the
converter to run in CCM, pulse skip or Burst Mode
operation by changing position of jumper JP3. For

Table 3. Free Running and Synchronized Operation Options

synchronizing to an external clock source, however,
some bench modification is needed. Refer to Table 3
and to the data sheet for more details.

FREQ PIN COMPONENTS MODE SELECTOR
CONFIGURATION R2 R3 R7 JP3
Free Running 10kQ 0Q 2.49kQ FCC, Pulse Skip or Burst Mode
Synchronized to External Clock open 10kQ 0.01pF Burst Mode or Open

INDUCTOR DCR SENSING AND RESISTOR SENSING

The two different versions of the board offer either an
on-board sense resistor or an inductor DCR sense cir-
cuit for current feedback. The DCR sense circuit uses
the resistive voltage drop across the inductor to esti-
mate the current. In contrast to the traditional sense
resistor current feedback, the DCR sensing circuit of-
fers lower cost and higher efficiency, but results in
less accurate current limit due to the large variation in
the inductor resistance.

Furthermore, this indirect current sensing method
cannot detect inductor saturation and requires the use
of ‘soft’ saturating inductors (such as powder iron)
resulting in increased core losses or ‘hard’ saturating
inductors (such as ferrite) with sufficiency high cur-
rent ratings resulting in increased inductor size.

The demonstration circuit 1231A-B is intended to
demonstrate the feasibility of a high performance, high
efficiency synchronous buck converter using a ‘hard’
saturating ferrite inductor with DCR sensing.

The typical efficiency versus load current for each of
the outputs is given in Figure 3 and Figure 4 respec-
tively. The efficiency is measured at both the mini-
mum and maximum input voltage. The typical effi-
ciency curves for both the sense resistor (A-A) and
DCR sensing (A-B) boards are shown. An efficiency
improvement of up to 1% is possible for the DCR
sensing version.

If further improvement in efficiency is required, the
switching devices can be replaced by the optional
mosfets Q3 and Q4.
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Efficiency vs. Load Current, 3.3Vout, 400kHz, CCM
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Figure 3. Typical Efficiency vs. Load Current for A-A and A-B boards - 3.3Vout

Efficiency vs. Load Current, 2.5Vout, 400kHz, CCM
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Figure 4. Typical Efficiency vs. Load Current for A-A and A-B boards - 2.5Vout

LY LNER



QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 1231A

DUAL OUTPUT, DUAL PHASE 5A SYNCHRONOUS BUCK CONVERTER

| i L = |

LZOm_Dmmm.o.Z AN-YIEZL WN2D OWs

JO0E T IS0 REpESnL

|

a

v

=

NID 8 S133SCNTYNOILIO

Ejojlﬁ
VS@NGTTm 3
2O

ZLno

LLNOA

IBlUBALe] ¥ang SNOUCIJOUAS WG aseUd Bnq Inding feng = = -
- 7 MW | wpo| WOE |oks | snvo | Ud0l | U0l | Ud0) w00 | Tz | e |1oks | ang | UdO) | Udol | Ga0) | IEES| g
005 281 B0 ; ; - ) -
o055 YD BY 4T ) 7 (140} | (140} | Ga0) | ug0) | s | 0 | 40 | 9 | a0l a0l a0 a0 | e | 0| MO G oimss | v
OATE AHLHVION DES) E,.mﬁw_._m
+l .
NOILVYHOJHCD ADOTONHOAL HY3NIT £0 7 4 @ g @ 90 @H 63 ZSNSH| LH e S I D W U ISNSH| 030
TIE § DO E] TR QI 511 B4 PR .
puy ABojouyos) sesun o Aejpudoly 5 0D syl ¢35YHd L35VHd
SOUEISISEY 104 Buusswibuz suoneoy MESTUAZ NS Y
fBopuyos) Esur] loe0D RIBGERY 10 SUELLDLSY 0y SWYO O UL b IS AN
wneuiy) yosyy Apueonubig Aey noke precg noan
Uil puUY UoIngsgng Jusucdioy) uogEtddy {LdD)
[EMoy 8y uj uoResedy SigEIRY puy sedolg fusp =
o] ApgEUodssy 5 SUICISNY) By SUEWSY )| EAEMOH
‘EUDqENYneds PAEING-IUIEND E15S 1YL DA Hd Ld0l—== {140}
yufisag o] 1043155 ' spEpy se Aboiouyos) eun SN 020 i
D0AINI
2010 Jewoisng 440 113
N m 7 @
ATNC 350 H3WOLSND HOA - WIANIQHNOOD 010 NO i Znnd
" N
ENNH 140}
zdr 2
[
o ElnoA AN
e
Udo—= (g0l
= LY 6
8 W 40
ws B 084 > 810 440 &
2 0
= o NO'Q | INNY
i INTE
N = -
= bt 40
e = SveBSsad | _ 215008 2
ane D H\ lﬁ H\ ” I AN
%] W 4] | . r
(140} L0l == srizy- : | 7 | 0AN = aee] 1270
30T AN ing 15ORFHESEIAD i o | “_zon_ T k1 NIA
7SHSH WaINE I b EED ZH1 |
* ~ [] gzl
ZLMOA SEs T | = um__a 298 Ltk
BE 21 lﬁ 213
r b \% ” | ._.. _.au i T il
|
2 ansh Ttl T SOALNI 1840 il
. 0 : = ! e R
L ﬁn_ﬁ 1 OOMMN NA IH1 |
lwl_f_u L _MWQNM % g Er SO -
7 iy . '
e ] 198 1SSML T — o
i gzl [0
eNID a 0009d
= Ql!r_II\;JN. 115008 13838 1 2
i _F o o L NO3058E0LT
= 1 ‘a1 +HIENES )
e G I e L G
%Lr A7 H\ >$\_r g3 2
:%L\&: A~ - ! Al m nos | 024
_ SNOTTE S0 | N[ Ento o 05ONPHESBI300 i = 1SHNE
VSONE _ 5 Wauns ipe 3 n
o TINO. y ) b J dI¥S 35704 1 HAS
LSNSH HWE 1] ka 1 Sed s
* LWEA 300K £dr |
s oMAS | WY ;
F | 20MNI
L E AN
i oL 300000 —— [
BT L W0 e
= I~ SveBmsed i »z
Pl .
! 155781 0
1 o & ey ‘ZH)008 = MS4 1 ZSS/MEL
flA 15501 sEpss  ESSMEL
o
+LNOA

LY LNER



