QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 621

1.25MHZ TRIPLE DC/DC CONVERTER

DESCRIPTION

Demonstration circuit 621 is a 1.25MHz triple DC/DC
switching converter using the LT1941. The LT1941 fea-
tures fast switching speed, three internal power
switches, and a wide input voltage range, making it a
versatile and powerful IC that fits easily into space-
constrained applications and removes the need for three
separate DC/DC converters in triple output applications.
The constant 1.1MHz switching frequency allows for the
use of tiny, surface mount external components. The
current-mode control topology vields fast transient re-
sponse and good loop stability, requiring a minimum
number of external compensation components and al-
lowing the use of ceramic input and output capacitors.
The anti-phase switching and single-IC solution reduces
the input capacitance requirements from three separate
capacitors to only two. The low resistance internal
power switches maintain high efficiencies (typically 80%
to 85%) over a wide range of input voltages and loads.
lts 260pA shutdown current (activated by grounding all
three of the RUN/SS pins) extends battery life. All three
outputs have external adjustable soft-start capacitors to
limit inrush current during turn-on. The wide V)y range
of the LT1941 allows step-down, SEPIC, and boost con-
figurations with up to 25V input. Power good terminals
provide diagnostics for each output voltage (within 10%

LT1941

of final value) and the input voltage (within 10% of 5V
and 12V).

This board is designed for applications that require three
outputs (two step-down supplies and a SEPIC or boost)
with high load current in a small board space with low
cost and low parts count as well as simple circuit de-
sign. The high current, on-board, triple monolithic
switches eliminate the need for external switches. The
use of ceramic capacitors in this circuit not only demon-
strates small size and low cost, but the advantage of
current-mode control in step-down, SEPIC, and boost
applications with a simple compensation network for
good stability and transient response.

For optional adjustments in the output voltage, compen-
sation, ripple, power good diagnostics, run/soft-start,
and other aspects of LT1941 design, please consult the
datasheet. With three outputs and internal power
switches, this design can start to heat up under maxi-
mum load current and high ambient temperature condi-
tions. Please consult the datasheet for thermal consid-
erations, especially when altering the output voltage for
much higher power DG/DC converters.

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

LT is a trademark of Linear Technology Corporation
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QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 621
1.25MHZ TRIPLE DC/DC CONVERTER

Table 1. Typical Performance Summary (Tp = 25°C)

Parameter Conditions Value
VIN 4.7V to 14V
VOUTH 1.8V
VouT?2 3.3V
VOUT3 -12v
VOUT1 Maximum Load Current 2.4A
VOUT2 Maximum Load Current 1.4A
. VIN = 12V 550mA
VVOUT3 Maximum Load Current
VIN = 5V 240mA
Effic VIN =12V, I0UT1 = 1.2A, IOUT2 = 700mA, I0UT3 = 275mA 79%
icienc
Y VIN =5V, I0UT1 = 1.2A, IOUT2 = 700mA, I0UT3 = 120mA 82.5%
VOUTH ripple VIN = 12V, I0UT1 = 2.4A, I0UT2 = 0A, I0UT3 = 0A 25mV pk-pk
VOUT2 ripple VIN = 12V, IOUT1 = 0A, IOUT2 = 1.4A, I0UT3 = 0A 10mV pk-pk
VOUTS ripple VIN =12V, I0UT1 = 0A, 10UT2 = 0A, I0UT3 = 550mA 15mV pk-pk
Zero-Load Quiescent Current I0UT1 = I0UT2 = I0UT3 = 0A, VIN = 12V 8mA
Shutdown Quiescent Gurrent RUN/SS1 = RUN/SS2 = RUN/SS3 = GND, VIN = 12V 260uA
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Figure 1. Typical Efficiency of Demo Circuit 621 LT1941 with vary-  Figure 2. Typical Efficiency of Demo Circuit 621 LT1941 with vary-
ing load current on VOUT1 ing load current on VOUT2
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1.25MHZ TRIPLE DC/DC CONVERTER
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Figure 3. Typical Efficiency of Demo Circuit 621 LT1941 with
varying load current on VOUT3

Q@UICK START PROCEDURE

Demonstration circuit 621 is easy to set up to evaluate
the performance of the LT1941. Refer to Figure 5 for
proper measurement equipment setup and follow the
procedure below:

1.Connect the 4.7V-14V input power supply to the
VIN and GND terminals.

2. After all connections are made, turn on input power
and verify that the output voltages are 3.3V, 1.8V,
and -12V.

3.The RUN/SS and Power Good functions are optional
and their terminals can be left floating (discon-
nected) if their functions are not being used. Con-
necting a RUN/SS terminal to the GND terminal will
disable the corresponding output. Connecting
RUN/SS2 to the GND terminal will disable VOUT3 as
well as VOUT2.
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Figure 4. Proper Measurement Equipment Setup

OPTIONS

POWER GOOD TERMINALS

The power good terminals indicate the state of the
three outputs and the input voltage. PGOOD1,
PGOOD2, and PGOOD3 indicate when VOUT1, VOUT2,
and VOUT3 are within 10% of their final values.
PGOOD1 is pulled up to VIN and both PGOOD2 and
PGOOD3 are pulled up to VOUT2. PGOODS3 is there-
fore dependent upon the state of VOUT2.

5G00D and 12GOOD indicate when the input voltage
is within 10% of 5V and 12V. Each has a pull-up resis-
tor to VIN.

The power good terminals are not valid if the input
voltage is below 3.5V or if all three of the RUN/SS
terminals are pulled low and the LT1941 is in shut-
down.

RUN / SOFT-START TERMINALS

The run/soft-start terminals (RUN/SS1, RUN/SS2,
RUN/SS3) are used to disable or enable the three out-
puts and to adjust soft-start for each output. C2, C4,

LY LNER
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QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 621

1.25MHZ TRIPLE DC/DC CONVERTER

and C5 (1500pF) provide soft-start to all three outputs
and can be easily adjusted.

For normal operation (RUN), the terminals are left
floating. In order to disable, or shutdown, an output
stage, the RUN/SS terminal for that stage must be
pulled to GND. If all three of the RUN/SS terminals are
pulled to GND, the LT1941 enters micropower shut-
down and the quiescent current drops to only 260uA
at 12V input.

Table 2. RUN/SS Terminal Logic Table

RUN/SS1 | RUN/SS2 | RUN/SS3 | VOUT1 VouT2 vouT3
n/c n/c n/c 1.8V 3.3V -12v
GND n/c n/c ov 3.3V -12v
n/c GND n/c 1.8V ov ov
n/c n/c GND 1.8V 3.3V ov
GND GND n/c ov ov ov

n/c GND GND 1.8V ov ov
GND n/c GND ov 3.3V ov
GND GND GND ov ov ov

R15/R16 BIAS2 SOURCE

The BIAS2 pin supplies the current to the driver of
SW3. This pin is tied to the lowest available voltage
source above 2.5V (VOUT2) for highest efficiency. R15
(0Q) provides a direct connection from BIAS2 to
vouTa.

BIAS2 can be tied directly to VIN if VOUT2 is not guar-
anteed to be available or if VOUT2 can be in shutdown
when VOUT3 is required. By removing R15 and install-
ing R16 (0Q), BIAS2 is tied directly to VIN. R16 and
R15 must never be installed simultaneously. Installing
R16 will change the logic in Table 2 to reflect a direct
correlation between RUN/SS3 and VOUT3; RUN/SS2
no longer affects VOUTS3.
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REVISION HISTORY
This circuit is proprietary to Linear Technology and supplied
for use with L|}r)1ear Technology parts., ECO |REV DESCRIPTION DATE APPROVED
Customer Noticetinear Technology has made a best effort to 4 PROTO 02/23/04
design a circuit that meets customer-supplied specifications;
however, it remains the customers responsibility to verify proper
and reliable operation in the actual application, Component
substitution and printed circuit board layout may significantly
affect circuit performance or reliability. Contact Linear
Applications Engineering for assistance.
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Linear Technology Corporation Parts List DC621A Rev 4
LT1941EFE 6/17/2005
Item Qty Ref Desc Manufacturer / Part #

1 1 CIN1 CAP, X5R 10uF 16V 20% 1210 TAIYO YUDEN EMK325BJ106MN-T

2 1 CIN2 CAP, X5R 4.7uF 16V 10% 1206 TAIYO YUDEN EMK316BJ475KL

3 1 C1 CAP, X7R 3300pF 50V 10% 0402 AVX 04025C332KAT

4 3 C2,C4,C5 CAP, X7R 1500pF 50V 5% 0402 AVX 04025C152JAT

5 1 C3 CAP, X7R 22nF 25V 10% 0402 TDK C1005X7R1E223K

6 1 C6 CAP, X7R 1000pF 10V 10% 0402 AVX 0402ZC102K

7 2 C8,C7 CAP, X5R 0.22uF 16V 20% 0603 AVX 0603YD224MAT

8 1 C9 CAP, X5R 33uF 6.3V 20% 1210 TDK C3225X5R0J336ML

9 1 C10 CAP, X5R 22uF 6.3V 20% 1206 TAIYO YUDEN JMK316BJ226KL

10 1 Ci11 CAP, X7R 1uF 35V 10% 1206 TAIYO YUDEN GMK316BJ105KL

11 1 Ci12 CAP, X7R 10uF 16V 20% 1206 TDK C3216X7R1C106M

12 1 C13 CAP, X5R 0.1uF 10V 10% 0402 AVX 0402ZD104KAT

13 1 Ci4 CAP, NPO 15pF 50V 5% 0402 AVX 04025A150JAT2A

14 2 D2,D1 DIODE,CMDSH-3 SOD323 CENTRAL CMDSH-3-LTC

15 1 D3 DIODE, B220A SCHOTTKY RECTIFIER 2A DIODES INC. B220A

16 1 D4 DIODE, SCHOTTKY 20V 1A MICROSEMI UPS120

17 1 D5 DIODE, B130 SCHOTTKY RECTIFIER 1.0A DIODES INC. B130

18 1 L1 IND, 3.3uH SUMIDA CDRH5D28R-3R3

19 1 L2 IND, 3.0uH SUMIDA CDRH6D28-3R0

20 2 L3,L4 IND, 22uH SUMIDA CDRH5D28-220

21 4 R1,R3,R4,R5 RES, 100K OHMS 5% 1/16W 0402 AAC CR05-104JM

22 1 R2 RES, 130K OHMS 5% 1/16W 0402 AAC CR05-134JM

23 1 R6 RES, 2.2K OHMS 5% 1/16W 0402 AAC CR05-222JM

24 1 R7 RES, 7.32K OHMS 1% 1/16W 0402 KOA RK73H1E7321F

25 2 R9,R8 RES, 13.7K OHMS 1% 1/16W 0402 AAC CR05-1372FM

26 1 R10 RES, 133K OHMS 1% 1/16W 0402 AAC CR05-1333FM

27 1 R11 RES, 1.5K OHMS 5% 1/16W 0402 AAC CR05-152JM

28 1 R12 RES, 10K OHMS 1% 1/16W 0402 AAC CR05-1002FM

29 1 R13 RES, 2.49K OHMS 1% 1/16W 0402 AAC CR05-2491FM

30 1 R14 RES, 10.7K OHMS 1% 1/16W 0402 AAC CR05-1072FM

31 1 R15 RES, 0 OHM JUMPER 0402 AAC CJ05-000M

32 0 R16 OPTION OPTION

33 16 TP1-TP16 TURRET MILL-MAX-2501-2

34 1 Ul IC, LT1941EFE LINEAR TECH LT1941EFE
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KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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