QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 524
POSITIVE INPUT TO NEGATIVE OUTPUT DC/DC CONVERTER

DESCRIPTION

Demonstration circuit 524 is a positive input to negative
output converter featuring the LTC3704 switching con-
troller. The DC524 converts a 5V-15V input to a -5.2V
output and provides up to 2.5A of output current from
SV input. The converter operates at 300kHz with a high
efficiency of 89%. The DC524 is set to operate in No
Rsense™ mode with input voltages up to 15V. However,
DC524 can be modified for higher input voltages with an
optional current sense resistor. The circuit features op-
tional soft-start circuitry that can be enabled or disabled
with a single jumper. Also, DC524 has a jumper to pro-
gram either continuous or Burst Mode™ operation. The
DC524 can be synchronized to an external clock of up to

Table 1. Performance Summary

LTC3704

400kHz. Please refer to LTC3704 data sheet for design
details and applications information.

The DC524 can produce up to 3A from a 5V input
source, 4A from 10V source and 5A from 15V source.
The actual current capability also depends on the operat-
ing temperature and available airflow. As MOSFET Q1
gets hot, its Rpg(on) increases and the available output
current decreases.

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

Burst Mode is a registered trademark and No Rggnsg is a trademark of Linear Tech-
nology Corporation

PARAMETER CONDITION

VALUE

Minimum Input Voltage

4.5V

Maximum Input Voltage No Rggnsg mode

18V (or higher with some modifications)

Vour ViN=5V10 15V, lgyT1 = 0Ato 2.5A -5.2V +3%
Typical Output Ripple Vout Viy =5V 10 15V, Igyt1 = 0A 10 2.5 50mVp_p
Nominal Switching Frequency 300kHz

QUICK START PROCEDURE

Demonstration circuit 524 is easy to set up to evaluate
the performance of the LTC3704. 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 jumper JP1 in the ENABLE position.

2. With power off, connect the input power supply to Vin
and GND. Make sure that the input power supply has

sufficient current rating at minimum input voltage for
the required output load.

3. Turn on the power at the input.

NOTE: Make sure that the input voltage does not ex-
ceed 15V.

4. Check for the proper output voltage: Vout = -5.2V

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 voltage is established, adjust
the load within the operating range and observe the
output voltage regulation, ripple voltage, efficiency
and other parameters.
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Figure 1. Proper Measurement Equipment Setup

CONNECTING AN EXTERNAL CLOCK

1.
2.
3.

Turn the input power source Off.
Remove the Burst Mode jumper.

Set the clock source pulse amplitude to 5V and set
the frequency between 330 kHz and 400kHz.

. Turn the clock source off.
. Connect the clock source (pulse generator with TTL

output) to the middle pin of Burst Mode jumper.

. Apply input power and observe the switching fre-

quency of 300kHz.

. Turn the clock source on and observe the switching

frequency go up to the switching frequency of the ex-
ternal clock.

USING AN OPTIONAL CURRENT SENSE RESISTOR

1.

2.

Refer to LTC3704 data sheet to determine the proper
resistor value.

Replace current sense resistor Rs1 with the correct
value.

~Vout

Figure 2. Scope Probe Placement for
Measuring Input or Output Ripple

3. Remove resistor R6.
4. Install 0Q resistor R7.

MONITORING THE MOSFET CURRENT
Monitor the MOSFET current through the Rs1 resistor.

1. Connect a 50Q coaxial cable across Rs1 with the
shield connected to the ground connection of Rs1.

2. Use a 50Q surface mount resistor to connect the cen-
ter conductor of the coaxial cable to the Rs1 terminal
which is connected to the source of MOSFET Q1.

3. Set the scope input to 50Q and connect the coaxial
cable to the scope.

4. Set the scope to SmV/division or less. The current
scale with 1mQ Rs1 and S5mV/div is 10A/div (50Q re-
sistor at the input of coaxial cable forms 2:1 divider
with 50Q input impedance of scope).

LY LIEAR



Vin
) TP1 T
+Vin @

Lia

®)|| 510-1009

5-15V
CINL BH Electronics
TuF
TP2 16V
GND X5R
L1B
RL R2
274K o °
Tp3 ¥ on R6 -Vout
RUN/UVLO © LTC3704EMS o TIDC ™ —5.2V@2I£|P54A
R5 1 10 R7 i i ®)
AN RUN SENSE AN 22uF co1
cc1 133K (opt) 25V — co2 _L_cos
RC1 18 X7TR 4 co3 TufF
ol 21 th vi N2 100uF -3V
20K u 6.3V
15 2200pF 4 g INTVee DL X5R
c c1 UPS840
NFB I NTVCC 0. SuF !
RT1 % 01
INIVe 100pF |= j
Burst Mode © 80, 6K 4 FREQ GATE 7 8i7884DP
Disable ]:%
SYNC( Ext. Clk) | e 2| MODE/ SYNC  GND |8 L w1
Enable T 4. 7uF
Jp1
RS1
0. 001
1w GND
© 5
TP6 R3 R4
GND ©
© 1. 24K 4. 02K
~ 18 18
Soft Start
ON | B<g
b ]
OFF| &4—
Q2
Jp2 MMBT3904
D2 a RSS2  CSs1
CMDSH-3 H
100 0. 1uF
RSS1
1K
16830 McCarthy Bivd., Milpitas, CA
<~ Linear Technology Corp. 950357417
Phone: (408)432-1900 Fax (408)434-0507
Mtle
. LTC3704EMS ( Positive to Negative Converter
Optional _ ( g )
Size | DocumentNumber Rev
Demo Circuit 524 A

Date: Thursday, December 19, 2002[heet 1 of 1

2 | 1




Linear Technology Corporation

LTC3704EMS

Bill Of Material
Demo Bd. #524A

Item | Qty [Reference Part Description Manufacture / Part #
1 1 |CC1 CAP., X7R 2200pF 50V 10% AVX 08055C222KAT1A
2 1 |CC2 CAP., NPO, 100PF, 50V, 10% AVX 08055A101KAT1A
3 1 |CDC CAP., X7R 22uF 25V 20% TDK C5750X7R1E226M
4 1 |CIN1 CAP., X5R 47uF 16V 20% TDK C5750X5R1C476MT
5 3 |C01,C02,C03 CAP., X5R 100uF 6.3V 20% Taiyo Yuden JMK432BJ107MU
6 1 |CO4 CAP., X5R 47uF 6.3V 20% TDK C4532X5R0J476M
7 1 |CSS1 CAP., X7R, O.1UF, 16V, 10% AVX 0805YC104KAT2A
8 1 |CVl CAP., Y5V 4.7uF 10V 80% AVX 0805ZG475ZAT1A
9 1 |C1 CAP., X7R 0.1uF 25V 10% AVX 08053C104KAT2A
10 1 |D1 Schottky Rect., 40V/8Amp Microsemi UPS840
11 1 |D2 Schottky Diode, Super-Mini Central Semi. Corp. CMDSH-3-LTC
12 2 |JP1,JP2 Headers, 3 Pins 2mm Ctrs. CommConn Con Inc. 2802S-03G2
13 2 |XJP1,XJP2 Shunt, 2 Pins 2mm Ctrs. CommConn Con Inc. CC1J2MM-138G
14 1 |L1 Dual Inductor, QTR-Pak BH Electronics 510-1009
15 1 |Q1 Mosfet N-Chan., PowerPAK SO-8 Vishay Siliconix Si7884DP
16 1 Q2 XSTR, NPN Small Sig. Diodes Inc. MMBT3904-7
17 1 |RC1 RES., Chip 20K 0.1W 1% AAC CR10-2002FM
18 1 |RSS1 RES., Chip 1K 0.1W 5% AAC CR10-102JM
19 1 |RSS2 RES., Chip 100 Ohms O.1W 5% AAC CR10-101JM
20 1 |RS1 RES., Chip 0.001 1W 5% Panasonic ERJM1WTJ1MOU
21 1 |RT1 RES., Chip 80.6K 0.1W 1% AAC CR10-8062FM
22 1 |R1 RES., Chip 274K 0.1W 1% AAC CR10-2743FM
23 2 |R6,R2 Jumper, Chip O 0.1W 5% AAC CJ10-000M
24 1 |R3 RES., CHIP, 1.24K, 0.1W, 1% AAC CR10-1241FM
25 1 R4 RES., CHIP, 4.02K, 0.1W, 1% AAC CR10-4021FM
26 1 |R5 RES., Chip 133K 0.1W 1% AAC CR10-1333FM
27 0 |R7 (OPT) |Jumper, Chip O O0.1W 5% AAC CJ10-000M
28 6 |TP1-TP6 Turret, Testpoint Mill Max 2501-2
29 1 |u1 1.C., NoRsense DC/DC Controller Linear Tech. Corp. LTC3704EMS
30 4 SCREW, #4-40, 1/4™ ANY
31 4 STANDOFF, #4-40 1/2" MICRO PLASTICS 14HTSPOO3
32 1 PRINTED CIRCUIT BOARD DEMO CIRCUIT 524A
33 2 STENCIL STENCIL 524A
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




