DEMO CIRCUIT 1570A-A/B
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ECHNOLOGY LT3663EDCB-3.3/5.0
1.2A, 1MHz Step-Down

Switching Regulator with
Output Current Limit

DESCRIPTION

Demonstration Circuit 1570 is a 1.0MHz current mode
step-down switching regulator with programmable
output current limit. The current limit accurately con-
trols the system power dissipation and reduces the
size of the power path components. The wide operat-
ing input voltage range of 7.5V to 36V (60V maxi-
mum) suits the LT3663-3.3/5.0 to a variety of input
sources, including unregulated 12V wall adapters, 24V
industrial supplies, and automotive power. The
LT3663-3.3/5.0 includes a low current shutdown

mode, input overvoltage lockout and thermal shut-
down. The LT3663EDCB-3.3/5.0 is available in an 8-
lead (2mm x 3mm) DFN surface mount package with
exposed pad.

ALY, LTC, LTM, LT, Burst Mode, OPTI-LOOP, Over-The-Top and PolyPhase are registered
trademarks of Linear Technology Corporation. Adaptive Power, C-Load, DirectSense, Easy
Drive, FilterCAD, Hot Swap, LinearView, pModule, Micropower SwitcherCAD, Multimode

Dimming, No Latency AX, No Latency Delta-Sigma, No Rgse, Operational Filter, PanelProtect,
PowerPath, PowerSOT, SmartStart, SoftSpan, Stage Shedding, SwitcherCAD, ThinSOT,
UltraFast and VLDO are trademarks of Linear Technology Corporation. Other product names
may be trademarks of the companies that manufacture the products.

TABLE1

PE“FOB mﬂnCE SUITI m HBV Specifications are at Tq = 25°C

SYMBOL | PARAMETER CONDITIONS MIN MAX UNITS
VIN Input Voltage Range 7.5 to 36.0 V
VOUTA  |OQutput Voltage Range lout OmA to ILIM 3.24 to 3.36 V
VOUTB  |Qutput Voltage Range lout OmA to ILIM 49 to 5.1 V
ILIM Current Limit Selectable +20% 0.6 to 1.2 A

OPERATING PRINCIPLE

Refer to the block diagram within the LT3663-3.3/5.0
data sheet for its operating principle.

put; if it decreases, less current is delivered. An active
clamp (not shown) on the V¢ node provides current
limit. The LT3663-3.3/5.0 is internally compensated

The LT3663-3.3/5.0 is a constant frequency, current
mode step-down regulator. A switch cycle is initiated
when the 1MHz oscillator enables the RS flip flop, turn-
ing on an internal power switch, Q1. An amplifier and
comparator monitor the current flowing between the
VIN and SW pins, turning the switch off when the cur-
rent reaches a level determined by the voltage at node
V. The error amplifier measures the output voltage
through an internal resistor divider tied to the VOUT
pin and servos the Vg node. If the error amplifier's
output increases, more current is delivered to the out-

with a pole zero combination on the output of the gm
amplifier.

An external capacitor and internal diode are used to
generate a voltage at the BOOST pin that is higher than
the input supply. This allows the driver to fully saturate
the internal bipolar NPN power switch for efficient op-
eration. The switch driver operates from either VIN or
BOOST to ensure startup.
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An internal regulator provides power to the control cir-
cuitry. This regulator includes an input under-voltage and
overvoltage protection which disable switching action
when VIN is out of range. When switching is disabled, the
LT3663-3.3/5.0 can safely sustain input voltages up to
60V. Note that while switching is disabled the output will
start to discharge.

Output current limiting is provided via the servo action of
an amplifier. It compares the voltage across an inductor

current sense resistor, RSENSE2, and compares it to a
voltage programmed by external resistor R1 on the ILIM
pin. A capacitor averages the inductor ripple current. If
the averaged inductor current exceeds the programmed
value then the V; voltage is pulled low, reducing the cur-
rent in the regulator. The output current limit circuit al-
lows for a lower current rated inductor and diode and
provides better control of system power dissipation.

Q@UICK START PROCEDURE

Using short twisted pair leads for any power con-
nections, with all loads and power supplies off, refer
to Figure 1 for the proper measurement and equip-
ment setup.

Follow the procedure below:
1. Jumper, PS and LOAD settings to start:

JP1 = Run PS1 = OFF
JP2 -1 LOAD1 = OFF
JP3 =1

2. Turn on PS1 and slowly increase voltage to
5.5V while monitoring the input current. If the
current remains less than 50mA, increase PS1
until the output turns on. Verify input voltage
UVLO of 6.5V to 7.5V.

3. Increase PS1to 12V and set LOAD1 to
120mA. Verify voltage on VOUT in Table 1.

4. Set LOAD1 to 1.0A. Verify voltage on VOUT in
Table 1 and ripple voltage of <50mV.

5. Increase LOAD1 current until VOUT drops be-
low the minimum voltage in Table 1. Verify
LOAD1 current is between 0.96A and 1.44A.
Reduce LOAD1 current to 120maA.

6. SetJP2to1and JP31to 0. Increase LOAD1
current until VOUT drops below the minimum

voltage in Table 1. Verify LOAD1 current is be-
tween 800mA and 1.12A. Reduce LOAD1 cur-
rent to 120mA.

7. SetJP2to 0and JP3 1o 1. Increase LOAD1
current until VOUT drops below the minimum
voltage in Table 1. Verify LOAD1 current is be-
tween 640mA and 960mA. Reduce LOAD1
current to 120mA.

8. SetJP2to 0and JP3to 0. Increase LOAD1
current until VOUT drops below the minimum
voltage in Table 1. Verify LOAD1 current is be-
tween 480mA and 720mA. Reduce LOAD1
current to 120mA.

9. Increase PS1 to 36V and verify voltage on
VOUT in Table 1.

10. Increase PS1 to 40V and verify voltage on
VOUT of <500mV.

11. Decrease PS1 to 30V and verify voltage on
VOUT in Table 1.

12.Turn off PS1 and LOAD1.
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LT3663EDCB-3.3/LT3663EDCB-5.0
1.2A, \MHz Step—Down Switching Regulator
with OQutput Current Limit
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Figure 1: Proper Measurement Equipment Setup

LY LN 3



LT3663EDCB-3.3/5.0

b 40 1 iFms |

PO ‘31w 5 1Y ABGTMHIAL HY3N HLIN 38N 504 03 14dNS
q 0499 KOOIONHIEL MYaNT L AHYITIH40HA 51 LNSHID SIHL
mal<ahm —‘UD . v AINEI0|  IONVLESEY HOS ONHEINDNG SKOLLY N TddY ADCTIONHIEL >”M
AZH ONOMI_| 3215 Fosiy r ona WY LIVLNGD ALTISYTIT 40 I THHO ke
Ny jua1ng Inding i soeinbay LINTH L9 ALLKKINIS AYH LNOAYT OHYOS LINHD zor0.
Buyoumg umog-daig zHWL ‘vz L 205/ €€ - 8903899817 ‘BN TILNI Y NOLLILILSENS INFNDAROD NOLY 2 Tedy ssioyaeden
AWWIHIS  3T0L agvozan|  TILOW IHLA NOLLYAEC0 TENTIEE ONY B30 A0 3L
] "E OL AUTEISNOME T SHNCLSND FHL SHIVATH L ‘SA3N0H %l
a87] JALLGIENT J04 ERRpY O] I
flpasn auknd nm__n__wpwnigv._ _wﬁ ADOTONHIAL TP T w0 ypuyoraiaads 031e4nS HINOLSNO SLTI LML LinDua 2000
D0BLZEHBOY) HGEM:,H_ E—J n ‘ STVAOHAY | vNeS30 0L L4044 1530 ¥ 30VI SVH ASCTICHH DAL V3N SWIYQ 540)5159Y
‘seqdjy . .
ey ON LOVELNOD J01LON ¥3WoLsND palou ssaju
MG (rg-82d3e99e11 -
NEE £ E-8003898E17 -
« LNOA LN ASSY
FTEYL NOISHIA
+3 = = =
o =
ang ©|1_\ zet T b )
HlE = e xwﬁ._‘“
Wl %G Al H LTS L = L
o e a0zl Y] car
« LN10A (FET— anzp e,
o 2 -
MINGAH @ : = z " s
£3 ¥ SONILLIS LN INTeEnD
o 3smas
A NOHE
A - L
Aoy Hak NS
0257140 470
C 5o} s a
wadsoeoeas MO 1_\ i e .
A . T
Hng s X¥-8003e8sE10

[

<N

g0zt H

AT
dAnit
22

ok
ft=]

:

b 0 L 0 edl
b I 0 1] Zdl
Vel | WOl | WE0 | we0

1YL SONLLLIS LINM NN

z3
E 1_\|© a[ 3]

0l
[&Y
ozl NOE-AG L
A
i
L
2 @ NIAH
JOVLTIOA INSISNVHL XA A0S |5

iagram

icd

Schemati

Figure 2

LY LN



LT3663EDCB-3.3/5.0

(NO dVYNS) Z£88 'INOLSATIM (NO d¥NS) I8} ,G/€°0 NOTAN '440-ANVLS 14 |4
9-Mg-NSZ "“DI1LNVYS wwz "INNHS edrgdriidr| ¢ €
S-1-20-€0L-WAL "DILAVS wwz Jedwnp uid € edrizdrildr| ¢ Z
Z-10G6Z "XYW-TIA 46070 ‘18l y3'e¢3'ga’La| + |

:ATTNO ddv04d ON3d 404 FHYMAYVH
AIANr0YH0ZZOYOMOHD ‘AYHSIA Z0¥0 "%S 'MOL/L 'wddooz ‘B0z 'dIHD ‘S3Y od| 1 )
A3INASM L LZ2070MOHD "AVHSIA 2070 ‘%L ‘MOL/L 'Wwddool ‘OMS L/ ‘dIHD ‘ST cdl 1 G
A3IMNINL 1) 2070MOED "AVHSIA ZOV0 ‘%L ‘AAGL/L 'WddOoL DML (dIHD 'S3H pd|l 1 2
A3M40M012070MOHD "AYHSIA 2070 ‘%L 'MOL/L 'wddool ‘UM00L ‘dIHD 'S3M 2dl 1 3
A3Nro0d L Z0¥OMOHD "AVHSIA 20P0 %G ‘MIL/L 'wddpoz ‘00’1 ‘dIHD 'S3d 1 Z
TZLYNMGLPHL ZHDLENED 'Y LIYHNIA 90Z1 'AQS '%0LF ‘4N P "HGX 'dIHD 'dvD 10 | |

:SININOdINOD 1INJYID a¥vOd OW3IA TvYNOILLIaay
0'6-900d3£99¢ 11 "HO3L HV3ANIT nwi juslng Inding yiim Jojenbey (8-v0.5100) in| L !

€'¢-9D0a3£99¢11 "HOIL HyaNIT[Buiyoums  umog-dels zHWL ‘vZ'L ‘LAS ‘DI (v-v025100) LN| L

A3IN40MG22070MOED "AVHSIA 2070 %L 'M9L/L 'wddpQl 'OM0'S. 'dIHD 'S3Y gd 1 9
H-84/-0£09A8S 'SOINOHLTIOD| WWg X WY ‘TWES '%0EF 'w9'L 'HA8" 2 'LINS 'aNI VIf 1L G
10¥2S14a 'ONI $3a0Ia NS ‘A0Y 'VZ 'AMLIOHDS 3a01a lal 1 ¥
L-TNQZ a9l EXMAIT ‘'NIANA OAIVL 90Z1 ‘A0l '%0Z7 Ay "HSX ‘dIHD 'dvD vol 1 €
88YMF0LDLLHGSLINYED 'Y LVEINI ZOr0 'AQL "%0LF ‘4ML°0 "HLX 'dIHD ‘dvD ol 1 Z
TZLYNMGLPHL ZHDLENYD 'Y LVENIA 90Z1 ‘A0S '%0LF ‘4Nt “HIX 'dIHD 'dvD 0] I L

:SININOJINOD 1INJ¥ID d3dIND3Y

# 1ded / aamoginuey uonduosaqg Med ooualofey Ao

Bill of Materials

LY LN



