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Introduction

L TC3892 is a versatile controller, widely used in automotive and industrial
applications. The main advantages of this controller are the ability to reduce
power losses by adjusting the gate voltage of switching MOSFETs and
extremely low quiescent current—3.6 pA at shutdown. This is a high
voltage family of controllers with an input/output voltage range of 4.5V
to 60 V. It's very attractive for industrial customers because it can replace
costly, bulky transformers in 48 V input rail applications with less expensive,
compact step-down converters. High voltage controllers significantly
reduce the cost of automotive electronics in 12V and 24 V input rail

applications by eliminating external transient and overvoltage protection

circuitry, which simplifies the entire design.

Circuit Description and Functionality

Figure 1 illustrates a dual out, step-down converter with VOUT1 5V at 8 A
and VOUT2 12V at 5 A. It features the LTC3892, a controller that comes in
a 32-lead QFN package and that provides the following functions: selection
options by the ILIM pin current sense voltage, pin VPRG1 that can set
the output voltage to 3.3V or 5.0 V without the external resistor divider,
and power good pins for both outputs. LTC3892 also provides output
overvoltage protection for both channels by turning on the bottom MOSFET
in case of overvoltage. This chip provides protection from short-circuit
conditions by implementing foldback current limiting.
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Figure 1. Electrical schematic of LTC3892 in a dual output dc-to-dc converter where VOUT1 is 5V at 8A and VOUT2 is 12V at 5 A.
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The power train of the first channel includes MOSFETs Q1, Q4, inductor L1,
and an output filter based on CO1. The power train of the second channel

includes MOSFETs Q2, Q3, inductor L2, and an output filter based on CO2.
The MOSFETs are not logic level and pins DRVUV and DRVSET are tied to
INTV, to provide a 10V gate drive. Pin VPRG1 is tied to INTV,. to select a
5V output voltage on the first channel. Figure 2 shows the converter’s

efficiency. DC1998A was used for testing.
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Figure 2. Efficiency curves of the dual output dc-to-dc converter.

Figure 3 illustrates a single output, dual phase step-down converter.
It features LTC3892-2, a controller that comes in a 32-lead QFN package
and provides features similar to those of LTC3892. However, two protection
circuits are disabled: there is no overvoltage protection, nor is there
protection from the short-circuit disable circuit. This chip can be used in

high power battery charger applications where these protection features
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are not used and not desirable. Another advantage of the LTC3892-2
is its ability to support the pulse-skipping mode of operation while
synchronizing to the external clock. This increases efficiency during light
load operation.

To convert the dual output controller to a single output, the ITH, FB,
and RUN pins of one channel are connected to the corresponding pins
of the second channel. To minimize gate losses, the gate voltage of DRVCC
is selected as 9 V by setting resistor RG off the DRVSET pin. Figure 4
presents the efficiency of the single output converter. DC2493A was

used for evaluation.
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Figure 4. Efficiency curves of the single output dc-to-dc converter.

The last IC in the family is LTC3892-1. This chip has a smaller pin count,
comes in a 28-lead TSSOP package, has no PGOOD function, and it has no
selectable current limit, but it provides overcurrent and overvoltage protection.

LTC3892EUH-2

VIN 16 V up to 60 V VIN
+] oN [sx22pF [ o1yF
4.7 uF
T47pFT1oov T N
J__ L1
INTV,, 1MQ
Vouir 1 MQ
_T_ 1 pF
T FB
T 04pF
I
= 47pF |, ITH
3 L
T 2ma =
b3 1nF lT—< VIN
{
1 PP
I

out

"‘_L co2 | 2';1;9

200 kQ 100 Q E: Q2 || = 100V
Vv r L2 F{
e

150 Q3 [
WF| 2x10 yF E

VIN LM —
VPRG1 ——
DRVUV | INTVee  Rma
DRVCC DRVSET
90.9 kQ
PGOOD1 FREQ
31.6 kQ
PGOOD2 ) | |\\/moDE
2EE INTVCC Il
o1 oF = R3 100 kQ
—— VFB2 VFB1 —wWv
TRACK/SS2 01uF  g8nF 7.15kQ
TRACK/SS1 [— . 976 kO
ITH2 ITH1 | [
X

RUN2 RUN1 | 47 pF
SENSE2-  SENSE1- T
SENSE2+  SENSE1+ ‘—\,,Nl___ 1nF

22uF L [

100V L |i= a1 3 1000
TG2 TG1 }:} L1 Vour
sw2 swi1 <

0.1 pF |J 6.8 yH 2mQ | co1 |*
BOOST2 BOOST1 el | Q4 2x 10 pF | 150 pF
BG2 GND BG1 |

I = )
V,,;12V@30A

L1, L2 Coilcraft, SER2918H-682
Q1,Q2 Infineon, BSC117NO8NS5
Q3,Q4 Infineon, BSC026N08NS5

CO1, CO2 Panasonic, 16TQC150MYF

CIN

Sun Elect, 63HVH47M

Figure 3. Electrical schematic of LTC3892-2 in a single output dc-to-dc converter where VOUT is 12V at 30 A.
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Conclusion

The LTC3892 family of controllers can be successfully used in high input/
output voltage, high power applications. LTC3892 and LTC3892-1 provide
a full range of protection features needed for design fully functional dc-to-dc
converters. LTC3892-2 is a good choice for employment in high power
charger applications.
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