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DEMO CIRCUIT T598A
Llnt ] \D Quick Start Guide

LTC3112EDHD

15V, 2.5A Synchronous Buck-Boost DC/DC Converter

DESCRIPTION

Demonstration Circuit 1598A is a fixed frequency syn-
chronous buck-boost converter with an extended in-
put and output range. The unique 4-switch, single
inductor architecture provides low noise and seamless
operation from input voltages above, below, or equal
to the output voltage.

The LTC3112 features selectable PWM or Burst Mode
operation, and an easily synchronizable oscillator. An
output current monitor allows the load current to be
controlled or monitored.

The LTC3112 operates with a 2.7V to 15V input vol-
tage range and a VOUT range from 2.5V to 14V. The

demonstration board has been designed to operate
with VIN from 2.7V to 15V and an output current up
to 2.5A. For VIN < 5V, I0UT capability is reduced.
VOUT is set to 5.0V. Typical demo board efficiency is
shown below.

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

LT, LTC, LTM, LT, Burst Mode, are registered trademarks of Linear Technology Corporation.
All other trademarks are the property of their respective owners.

Input Voltage Range: Vg 2.7V 10 15.0V
VouT 5.0V
10UT 2.5A for VIN > 5.0V
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Figure 1. Typical Efficiency
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LTC3112EDHD

QUICK START PROCEDURE

Using short twisted pair leads for any power con-
nections and with all loads and power supplies off,
refer to Figure 1 for the proper measurement and
equipment setup. The Battery/Power Supply (PS1)
should not be connected to the circuit until told to
do so in the procedure below.

When measuring the input or output voltage ripple,
care must be taken to avoid a long ground lead on the
oscilloscope probe.

1. Jumper, PS1 and LOAD Settings to start:
PS1= OFF
JP1 (RUN) = OFF
JP2 (PWM) = 750kHz (FIXED FREQUENCY)
LOAD =1.0A/5 Q 10W resistor

2. With power OFF connect the power supply
(PS1) as shown in Figure 1. If accurate
current measurements are desired (for
efficiency calculations for example) then
connect an ammeter in series with the
supply as shown. The ammeter is not
required however.

3. Connect the load to VOUT as shown in
Figure 1. Again, connect an ammeter if
accurate current measurement or
monitoring is desired.

4. Turnon PS1 and slowly increase voltage
until the voltage at VIN is 3.6V. Move
Jumper JP1 to ON.

. Verify VOUT is ~5.0V.
. VIN can now be varied between 2.7V and

15.0V. VOUT should remain in regulation.

. 10UT can also be varied from 0 to 2.5A. For

VIN < 5.0V, maximum IOUT is reduced.
This reduction is due to lin increasing as Vin
decreases. Once the input current limit is
reached, VOUT will fall out of regulation.

NOTE: If VOUT drops out of regulation,
check to be sure the maximum load has not
been exceeded, or that VIN is not below the
minimum value (2.7V).

. For operation in BURST Mode move Jumper

JP2 to BURST. IOUT is limited in BURST
MODE. See the datasheet for more
information.

NOTE: IOUT can be monitored at the
IOUT/IADJ terminal. The voltage at the ter-
minal is:

V_IOUT= I0UT* 24*10° * 42.2k

Where 42.2k Ohms is the value of R9. See
the datasheet for more information, includ-
ing typical curves.
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. LTC3112EDHD
15V, 2.54 SYNCHRONOUS
BUCK-BOOST DC/DC CONVERTE

DEMO CIRCUIT 1598A
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Figure 2. Measurement Setup
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LTC3112EDHD

a |

L 40 L 133HS

3NON = 37¥2S

0L-£0-0L :3L1va SLyvd AS0TONHIAL HYINIT HLM 350 HO4 031ddNs
QNY ADOTONHDIL ¥YANIT OL A¥VLIMAONd SI LINOHID SIHL
FA Y8651 LINJYIJ ON3a ViN
‘AY QIQMNF_-MQ._.l_ "ON 21 J7IS
"FONYLSISSY HO ONIMIINIONT SNOILYI ddY AD0TONHIIL
- g HYANIT LOVLNOD ALINEVITIY 30 FONVWHOIE3d
Y3LY¥3IANOD 30/ 0 LSOOF-HONG SNONOYHINAS YS5'e ASL LINJHID L2344 ATLNYIIHINDIS AV LNOAYT Qavod LINJAID
DILYWIHIS T1LIL NHIr 9N ddY Q3LNIYd ONY NOLLNLLLSENS ININOAIN0D ‘NOLLY DI Nddy
TYNLOY JHL NI NOLLYHIAO TT8WITIH ONY H3d0Wd A4
Alup 8sq) JBwoisng Jo4-enuspyuog 917 IN [$30€2d| 0L ALTIBISNOSIY SHIWOLSND FHL SNIVWTY LI 'HIATMOH

1050-bek(gop) xey ADOTONHOIL
WO JBBUI MMM 006L-ZER(80F) :aUoud gEI_
5£056 2 "sendiipy

“SNOLLYDI4103dS O3ddNS-HIN0LSND S13IN 1YHL LINJHID
WNDISIT 0L 140443 1538 ¥ 30V SYH AD0TONHIIAL ¥vaNN

-

‘NMOHS SV
SINNHS TIVLSNI ¢

"20%0 'SWHO

NI 3dY SHOLSISIY 1Y 'L

Q314123dS
ISIMAIHLO
SSIINN -ILON

STYAQUddY
D J0ILON ¥IWOLSND
zdr Ldr
%L 1s4ng mwﬂ.. 440
HONAS 250 z
0L
ravi/1nol O AN 714051 v,sm NO
53 Ly WA
ano QO n_v Qano
¥3 %L i £3
dooL — : 4door L L
%lo %L n_mgmﬂll e a T i Wo'L
MEEL xmﬂm % EmM
8y 1y Z E LU A
Z LT
1 N0 NI -
1d0 140 7 LNOI  HONASNAMG |
" Aol naL
AN ——gngp —— == g 9 _ 2 N ne | wot Act)
0 L 62 3 | amoo z_>|n|— “_mn_..ll mmw P
== o T 4D
4dogg 5 Lnoa NIA [y & man
90
%Ll WLJ oL EE - zis8 1158 fpy
___.:w ._mgw vy I_T,>>1
e W __ LU ) e o N1
n 1l 2= i WAS [=21 = 73
: Fhm|_| mn_mw aHQFZLLEDLT
tn —
Ny AUSL-ALT
a0 o . L O nin
YSZI A0S 1 e IR
1NOA ) H
0L-L0-0L N WIF 8v4 NOILONGO¥d z -
31¥d_ | aIA0dddY NOLLIM2S3d AJd | 023
AYOLSIH NOISIATY
3 | 1] =] 8 1 ¥

Figure 3. Circuit Schematic
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LTC3112EDHD

Item| Qty |Reference Part Description Manufacturer / Part #

REQUIRED CIRCUIT COMPONENTS:

1 1 |C1 CAP CER 47PF 50V COG 5% 0402 TDK, C1005C0G1H470J

2 2 |C2C3 CAP CER 0.10UF 16V X7R £20% 0402 TDK, C1005X7R1C104M

3 1 |C4 CAP CER 10PF 50V COG +0.5pF 0402 TDK, C1005C0G1H100D

4 1 |C6 CAP CER 680PF 50V COG 0402 MURATA, GRM1555C1H681JAD1D

5 2 |CS.CY CAP CERAMIC 47UF 16V X5R £10% 1210 MURATA, GRM32ER61C476KE15L

4] 3 |C8,C10,C11 CAF CER 1.0UF 16V X7R 10% 0603 TDK, C1608X7R1C105K

i 2 |C12,C13 CAP CER 100pF 50V COG 5% 0402 TDK, C1005C0G1H101J

8 1 |D1 DIODE SCHOTTKY 20V 500MA SOD123 DIODES INC. BOS20LW-7-F

9 1 L1 INDUCTOR, 4.7uH WURTH, 744311470

101 1 |R1 RES 845K OHM 1/16WW 1% 0402 SMD PANASONIC ERJ-2RKF8453X

1] 3 |[R2R5R10 RES 1.00M OHM 1/16W 1% 0402 SMD PANASONIC, ERJ-2RKF1004X

12]1 1 |R3 RES 33.0K OHM 1/10W 1% 0402 SMD PANASONIC, ERJ-2RKF3302X

13| 2 |R4,R11 RES 10.0K OHM 1/16W 1% 0402 SMD PANASONIC, ERJ-2RKF1002X

14] 1 |R7 RES 158K OHM 1/16W 1% 0402 SMD PANASONIC, ERJ-2RKF1583X

15] 1 |R8 RES 133K OHM 1/10W 1% 0402 SMD PANASONIC, ERJ-2RKF1333X

161 1 |R9 RES 42 2K OHM 1/10W 1% 0402 SMD PANASONIC, ERJ-2RKF4222X

15V, 2.5A SYNCHRONOUS BUCK-BOOST DC /

171 1 U1 DC CONVERTER LINEAR TECH;, LTC3112EDHD
ADDITIONAL DEMO BOARD CIRCUIT COMPONENTS:

1 0 |CH (OPT) CAP, CAP TANT LOW ESR 47UF 35V 20% SMD |AVX, TPS476K035#0200

2 0 |C14 (OPT) CAF CERAMIC 47UF 16V X5R +10% 1210 MURATA, GRM32ERB1C476KE15L

3 0 |R6 (OPT) RESISTOR, 0402
HARDWARE-FOR DEMO BOARD ONLY:

1 5 |E1-E5 TURRET, 0.09 DIA MILL-MAX, 2501-2-00-80-00-00-07-0

2 2 |JP1.JP2 JMP, 3PIN 1 ROW .079CC SAMTEC, TMM-103-02-L-S

3 2 |XJP1,XJP2 SHUNT, .079" CENTER SAMTEC, 25N-BK-G

4 4 |STAND OFF STAND-OFF, NYLON 0.375" tall KEYSTONE, 8832 (SNAP ON)

Figure 4. Bill of Materials
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