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EVAL-LT8292-AZ

General Description

Evaluation circuit EVAL-LT8292-AZ features the LT®8292: a parallelable 4-switch synchronous buck-boost
controller. The LT8292 regulates the output voltage and output or input current from an input voltage below, equal
to, or above the output voltage. With a wide 5.5V to 60V input range and a seamless transition between operating
regions, the LT8292 is ideal for automotive, industrial, and telecom systems. The buck-boost peak current mode
architecture allows adjustable phase-lockable 100kHz to 650kHz fixed frequency operation or internal spread
spectrum operation for low Electromagnetic interference (EMI). Additionally, LT8292 features ISHARE and IGND
pins, allowing for multi-IC leaderless current-sharing capabilities for higher-power applications.

The EVAL-LT8292-AZ operates from 9V to 36V input voltage range and generates an output of 12V. A maximum
output current of 50A allows up to 600W power delivery while achieving efficiencies that exceed 97%. The board
utilizes two LT8292s in parallel, both set to 100kHz, to achieve high power and efficiency.

The output voltage and EN/UVLO are both programmed by resistor dividers. The LT8292 supports an output
voltage range from 1V to 60V with a 2% tolerance. EN/UVLO is set so the circuit will turn off when the input
voltage falls below 8.1V and will turn on when the input voltage rises above 8.5V.

LT8292 utilizes split pull-up/pull-down gate drivers and four selectable dead time settings. EVAL-LT8292-AZ allows
for simple alterations to optimize these features.

The PGOOD status flag indicates when the output voltage is within £8% of the final regulation voltage.

The EVAL-LT8292-AZ features MOSFETs that comple-ment the 5V gate drive of the LT8392 to achieve high
efficiency. 40V MOSFETSs are used on the input and output side of the four-switch topology. Ceramic capacitors
are used at both the circuit input and output because of their small size and high ripple current capability. In
addition to ceramic capacitors, there are bulk aluminum polymer capacitors on the input and output to make input
and output stable during the transient period.



The ICTRL input is pulled up to the VREF pin through a 100kQ resistor to set the output current limit to its
maximum, and an external voltage on the ICTRL pin can be used to lower the current limit. A capacitor at the SS
pin programs soft-start.

High power operation, parallel capability, 5.5V input voltage operation, 4-switch buck-boost topology, proprietary
peak current mode architecture, fault protection, and output current limiting make the LT8292 attractive for high
power voltage regulator circuits.

The LT8292AFE is available in a thermally enhanced 38-lead TSSOP package. The LT8292 datasheet gives a
complete description of this part, its operation, and applications information. The LT8292 data sheet must be read
in conjunction with this user guide to properly use the evaluation circuit EVAL-LT8292-AZ. The evaluation circuit is
designed to be easily reconfigured to suit other applications, including the example schematics in the datasheet.
Consult the factory for assistance.

Performance Summary (TA = 25 C)

PARAMETER SYMBOL COMDITIONS MIMN TYP MAX | UMITS
Input Vollage Range Vin | 36 W
Owitput Vollage ViauT 12 W
Output Current louT Mo Heatsink, Mo Airflow ED A
Gate Driver Supply Voltage INTVE: 50 v
E'ﬂ’;‘"'ﬁg“’e""""a“ i VENUVLOL) | RS, RAO = 499k0: R10, R42 = 80,60 8.1 v
Vi Enable Tum-0n (EN) Rising VEnmrogsy | RS, R40 = 480kix; R10, R42 = B0.6&0 8.5 v
Switching Dead Timea lDELAY RoT1 o2 = 00 10 INTVoe 40 ns
Switching Freguency fean Ry = 523k 100 kHz
Wiy = 9V 96.7 o
Efficiency n by = 504 Wiy = 12V a7 o
Wi = 35V 852 %

Quick Start Procedure

The EVAL-LT8292-AZ is easy to set up to evaluate the performance of the LT8292AFE. See Figure 1 for proper
equipment setup and use the following procedure:

1. Set JP1 at ENABLE to sync channel 1 and channel 2 180° phasing.

2. Connect the EN/UVLO_1 and EN/UVLO_2 turrets to the ground with clip-on leads.

3. With the power supply off, connect the positive terminal of the power supply to VIN and the negative terminal to
GND.

4. Connect the load (<10A) between the OUT and GND terminals.

5. Set the power supply to 12V and turn it on.
Note: Ensure that the voltage applied to VIN does not exceed 40V, which is the voltage rating for input side
MOSFETs.

6. Remove the clip-on leads from EN/UVLO_1 and EN/UVLO_2. Verify that the output voltage is 12V.



Note: If the output voltage is low, temporarily disconnect the load to ensure that it is not set too high.

7. Once the proper output voltage is established, adjust the input voltage and load within the operating ranges and
observe the output voltage regulation, ripple voltage, efficiency, and other parameters.
Note: When measuring the input or output voltage ripple, care must be taken to minimize the length of the
oscilloscope probe ground lead. Measure the input or output voltage ripple by connecting the probe tip directly

across the VIN or VOUT and GND terminals, preferably across the input or output capacitors.
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Figure 1. EVAL-LT8292-AZ Board Connections
Adjust Output Voltage

To change the output voltage from the programmed 12V, change R7, R8, R57, and R60. Refer to the
Programming Output Voltage and Thresholds section in the datasheet to calculate the VFB resistor divider values
for the desired output voltage. All the corresponding components must also be adjusted to handle the desired
output voltage.

Thermal Performance

The EVAL-LT8292-AZ features excellent thermal performance across its entire input voltage range due to the high
efficiency of the synchronous buck-boost circuit operation. The component temperatures of EVAL-LT8292-AZ with
a typical 12V output and 50A load are shown in Figure 6—Figure 8. The six-layer Printed circuit board (PCB)
layout features solid copper planes that help spread the heat across the entire board.

Parallel Multiple ICs
The LT8292 is designed to easily be paralleled for even higher output power. This can be achieved by tying all
ISHARE pins together and kelvin connecting all IGND pins to a common GND.

The CLKOUT pin of LT8292 IC provides a 180° out-of-phase clock signal fixed at 50% duty cycle. For an
interleaved dual-phase operation, the CLKOUT pin of the first phase can be connected to the SYNC/MODE pin of
the second IC. In this configuration, it is recommended the first phase be set to fixed-frequency forced continuous
mode (FCM) by floating the SYNC/MODE pin.



JP1 on EVAL-LT8292-AZ can be set to either ENABLE or DISABLE. Setting to ENABLE will sync both channels to
180° phasing utilizing the CLKOUT pin. Setting to DISABLE allows the two channels to run independently or be
synced with an external clock signal.

Start-Up and Shutdown with a Microcontroller

The circuit enable, and undervoltage lockout is set with a resistor divider to the EN/UVLO pin. The EVAL-LT8292-
AZ also has optional circuitry that can be populated to enable and disable the channels via a microcontroller. The
circuitry ensures proper start-up and shutdown when using a microcontroller. To utilize, populate Q1-Q4, R77,
R79, R81, R82 and R83. Also, add a 0Q jumper from COM to the desired supply voltage of VIN or VCC. The
microcontroller signal can be applied to ENT.

Select Mode of Operation
LT8292 uses a SYNC/MODE pin to select different modes of operation.

External Clock: For external frequency synchronization and FCM.
INTVCC: For spread spectrum around internal oscillator frequency and FCM.
Float: For internal oscillator frequency and FCM at light load.

100kQ to GND: For internal oscillator frequency and pulse-skipping mode at light load.

o > 0D~

GND: For internal oscillator frequency and low ripple Burst® mode at light load.

EVAL-LT8292-AZ allows for easy modification of each channel to select the desired mode of operation.

Select Dead Times
LT8292 has four selectable dead time settings for the boost side switching and the buck side switching. A single
resistor is used for each pin, RDT1, and RDT2, to set the dead times.

1. 0Q to INTVCC: 40ns
2. 130kQ to GND: 20ns
3. 82kQ to GND: 10ns

4. 51kQ to GND: 2ns

Performance

(VIN =12V, TA = 25 C, unless otherwise noted.)
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Figure 6. Tharmal image at Viy= 9V, Vour= 12V, Figure 7. Thermal Image at V= 12V Vour= 12V,
lour = 504 foyr = 504



Figure 8. Thermal Image at Viy= 36V, Vour= 12V, lout = 50A

Bill of Materials

M1, M2, M3

mem | Ty |  REFERENCE PART DESCRIPTION MANUFACTURER/PART NUMBER
REQUIRED CIRCUIT COMPONENTS
1 | 2 C1,c43 CAP CER 14F 50V 10% X7R 0805 AEC-0200 MURATA, GCMZ1BRTIH10SKADAL
C8, €3, C10, C11,
2 a C35 CAD C41 C42 CAP CER '||:||.IF=5:|"I' 10% XTR 1210 MURATA, GRMIZERTIH106KATZL
C12, €13, C14, C15,
3| 8| et e e cay | CAP CERATIF 16V.20% X5R 1210 AN, CORPORATION, 1210YDATEMAT2A
4 8 |, C1r, C18, 8, CAP ALUM POLY 180UF 50V 20% 10012 TMM AEC-0200 MICHICON CORPORATION,
C35,C36,CI7,C30 | 0.0080) 3.5A 4000H PCRIHISTMCLIGS
5 | 2 C2.C82 CAP CER 4 7 10V 90% X5R 0803 AEC-Q200 TAIYD YUDEN, LMK10TBMTSKAHT
£20,C21,C22.C23, | CAP ALUM POLY SB0UF 16V 20% BX10MM 001402
® | ® | cascascsocsn | 4ssas000M PEEC: IR,
7 2 ca.cat CAP CER 0.058UF 25V 10% XTR 0603 KYDCERA, KGM15BRT1ESBIKT
8 2 G0, CB4 WEEHMFWI' 10% XTR 0603 SAMSUNG, CL10B222KBEMNNC
g 2 G311, Co8 CAP CER 10uF 23V 20% X5R 0803 MURATA, GRM1ESRE1E10BMATID
w | & | E.:n%:ﬁ CAP CER 0 1F 25V 10% X7R 0603 KEMET, COBI3CIO4KIRACTL
n | 2 Cs. C54 CAP CER 14 25V 10% X7R D803 AEC-Q200 MURATA, GCM1SSRTIE10SKAS4D
IND POWER GHOKE SHIELDED WIREWOUND 3.3UH 20%
12 2 L1. L2 3 4TEAD. " AE WURTH ELEKTRONIK, 74436403308
N1, M2, M3, M, M5,
1 | 12 | we M8 MO.MIO, | TRANN-CHPOWER MOSFET 1004 INFINEON TECHNOLOGIES, BSCIANOALSI




R58, RET, RGE

“ | o | Mg 1:‘“ fﬂf;;ﬁ“mﬁwmm SUSUMU CO, LTD, KRLB3ZE-M-RO0Z-G-T1
5 | 2 R0, A2 RES SMD BOEK0 1% 1/10W 0803 AEC-0200 VISHAY. CRCWOBIGBOKEFKEA
18 | 4 | RI1.RI9, R4S RS0 | RES SMD 100K 1% 1/10W 0803 AEC-0200 PANASONIC, ERJ-IEKF 1003V
1T | & | RIZR13 RS2 REI | RES SMD 4990 1% 110W 0603 AEC-0200 PANASONIC_ ERJ-JEKFAGRSY
R4, R16, R34, R,
® | 8 | o et rra s | FES SMD 390 15 110W 0003 AEC-0200 VISHAY, CROWDBII3IREOFKEA
19 | 4 | RIS.RI7,R47,RSS | RES SMD 30 1% 1/10W D503 AEC-0200 VISHAY, CRCWOS33RIOFKEA
n | 2 R3, R4 RES SMD 0.00302 1% 3W 2512 AEC-Q200 SUSUML CO, LTD, KRLB43ZE-M-RO03F-T1
31 | 4 | R33.R35.RTZ AT | RES SMD 120 1% 110W 0803 AEC-G200 VISHAY, CROWDSII1RZ0PKEA
n | 2 R0, RS RES SMD 4 96600 1% 1/10W 0803 AEC-C200 PANASONIC, ERJ-JEKFA88TY
B | 2 R9, R4 RES SMD 499K 1% 110W 0603 AEC-Q200 PANASONIC, ERJ-3EKFA983V
% | 2 RS, RES RES SMD 523K0) 1% 1110W 0803 AEC-0200 PANASONIC, ERJIEKFSZ1IV
= | 2 RY. ST RES SMD 110KD) 1% 1110W 0603 AEC-0200 PANASONIC, ERJ-IEKF 1103V
% | 2 R6, AT RES SMD 15K01 1% 1110W 0603 YAGED, RCOB0IFR-OT15KL
7T | 2 R8, R0 RES SMD 10KD) 1% 1/10W 0603 AEC-0200 PANASONIC, ERJ-3EKF 1002V
PRELIM, IC-ADI B0V LOW iy FULL-FEATURED
® | 2 ut, 12 ey _Eﬂ%m kg ANALOG DEVICES, L TRZZAFENPEF
MEM | aTy |  ReFEREwCE PART DESCRIPTION MANUFACTURERPART NUMBER
OPTIONAL CIRCUIT COMPONENTS
s | o | coecascamcen | DoNOT NSTALL (TBD COBY PLEASE USE SYM 3
CBZ, B3 ANDIOR SYM_4
T T M 3
3 ) a8, 57 mmT (TBD_CO603) PLEASE USE 5YM_
DO NOT INSTALL PLEASE USE 5YM_3
3 | o | cmcamosmess | ooy PRI -
D1.D2D6.07 | DIODE SCHOTTKY POWER RECTIFER SMD ON SEMICONDUCTOR, MBRS2040LTIG
D3.04,08 00 | DIODE SCHOTTKY POWER RECTIFER SMD ON SEMICONDUCTOR, MER130T3G
B 01.02.03,04 | TRANS N-CHA ENHANCE MODE MOSFET DIODES NCORPORATED, 2NT002-T-F
R20, 23, A28, A28,
R29, R3Z, Y7, R,
. | o | metmesResReL | DONOT INSTALL (TBD Ro603). PLEASE USE SYN 3
REG, RB0, R0, R76, | ANDVOR SYM 4
RTT, T8, A7T9, R,
Ret, RS2, A3, RES
DO NOT INSTALL (TBD_RDS0S), PLEASE UISE SYM_3
o | o | reamasmeerem | oy TELI. :
RiB, R21. R22, A2,
8 | 11 | Ra0.R31, RS RS6, | RES SMD 00 JUMPER 1/30W DBX3 AEC-0200 PANASONIC, ER-3GEYORDOV




HARDWARE - FOR EVALUATION CIRCUIT ONLY

SAMTEC INC., Z3M-BK-G

F 4 STANDOFF, BRD SPT SHAP FIT 15.50MM LENGTH KEYSTONE, 88234
CONNECTOR RiNG LUG TERMINAL, 10 CRIMP,

3 [ ] STOME,
NOM-INSULATED ot R

4 WASHER, #10 FLAT STEEL KEYSTOME, 4703

5 WUT. HEX STEEL. 90-32 THREAD, S.27WMM OUT DIA KEYSTONE. 4705

COMN-PCB THREADED BROACHING STUD 10-32

LEADS

] (B HLRBH | EASTENER 01825 USE ALT_SYMBOL FOR C4500200 PAD | “AF 11V PASTENER, CRFHIDSZ-10
CONN-PCE, BANANA JACK. FEMALE. NON-NSULATED,
i i BEILR | 14T SWAGE, 0.218 INCHES LENGTH KEYSTONE ELECTRONICS, 5754
CONN-PCB 3P0S MALE HDR UNSHROUDED SINGLE
: 1 o~ ROW, 20M PITCH, 3MM SOUDER TAIL SAMTEC INC., TMM-103-02-L-3
TP1, P2, TP3. TR,
TS, TP, TPT, TPS.
TP9.TPA0,TP11, | CONN-PCE SOLDER TERMINAL TEST POINT TURRET
2.00-80-00-00-07
X " TPAS TPB, TPT, 0.0Ed™ MTG. HOLE PCB 0082 INCH THE MILL-MAX, 2501 0
TP18, TP19, TP2D,
Te21
0 | 3 | TRzTPaaTea | CONMPCBSOLDER TERMNALTURRETSFORCUR | W) yiax 2308-2.00-80-00.0007-0

Schematic
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Figure 9. EVAL-LT8292-AZ Schematic
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Revision History

REVISION | REVISION PAGES
NUMBER DATE DESCRIFTION CHANGED
[i] G4 Inihal Reteass —

ALL INFORMATION CONTAINED HEREIN IS PROVIDED “AS IS” WITHOUT REPRESENTATION OR
WARRANTY. NO RESPONSIBILITY IS ASSUMED BY ANALOG DEVICES FOR ITS USE, NOR FOR ANY
INFRINGEMENTS OF PATENTS OR OTHER RIGHTS OF THIRD PARTIES THAT MAY RESULT FROM ITS USE.



SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. NO LICENSE, EITHER EXPRESSED OR
IMPLIED, IS GRANTED UNDER ANY ADI PATENT RIGHT, COPYRIGHT, MASK WORK RIGHT, OR ANY OTHER
ADI INTELLECTUAL PROPERTY RIGHT RELATING TO ANY COMBINATION, MACHINE, OR PROCESS, IN
WHICH ADI PRODUCTS OR SERVICES ARE USED. TRADEMARKS AND REGISTERED TRADEMARKS ARE
THE PROPERTY OF THEIR RESPECTIVE OWNERS. ALL ANALOG DEVICES PRODUCTS CONTAINED
HEREIN ARE SUBJECT TO RELEASE AND AVAILABILITY.
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