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EVAL-LT7930-AZ

72V, Parallelable, Dual-Phase, 4-Switch Buck-Boost Controller with GaN FETs

General Description

The EVAL-LT7930-AZ evaluation circuit features the
LT7930 72V parallelable 4-switch buck-boost controller for
gallium nitride (GaN) and silicon MOSFETs. The LT7930
is a four-switch buck-boost switching regulator designed to
safely and easily operate above, below, or equal to the
output voltage. The constant-frequency, peak-current
mode architecture allows a phase-lockable switching
frequency up to 1MHz. A programmable input or output
current loop regulates the average input or output current,
making it suitable for battery charging applications.
Additionally, with a wide 5V to 72V input and output range
and seamless, low-noise transition between operating
regions, the LT7930 is ideal for industrial and telecom
systems.

The EVAL-LT7930-AZ operates from a 36V to 65V input
voltage range and generates an output of 48V and up to
4kW of output power. The board features two LT7930s in
parallel to achieve very high power. The parallel operation
is set to a switching frequency of 150kHz, which results in
an efficient circuit. The adjacent outputs are phase-shifted
by 180° offset to interleave the switching while still
providing optimal current sharing.

Performance Summary (TA = +25°C)

The LT7930 has a precision voltage reference that can
generate an output voltage with a 1% tolerance over the
full operating conditions. The LT7930 includes 5V
optimized gate drivers to drive GaN FETs or Si NMOS
FETs. The controller offers a resistor-programmable dead-
time control feature to set short dead times for GaN FETs
and longer dead times for Si MOSFETs to maximize
efficiency. The converter achieves over 98% efficiency at
3kW output power over the full operating V) range.

This board can be easily modified to regulate output
voltages from 1V to 70V. Its multiphase/multi-ICs parallel
operation feature allows for simple alterations for higher
power.

The EVAL-LT7930-AZ provides a high-performance,
cost-effective solution for generating a 48V output. The
LT7930 data sheet gives a complete description of this
part, its operation, and applications information. The data
sheet must be read in conjunction with this user guide for
the EVAL-LT7930-AZ.

Design files for this circuit board are available on the
LT7930 product page.

PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Voltage Range loyT =0 to 62A 36 65 \%
Output Voltage V|N = 36V to 65V 48 \%
V|N = 45V to 65V with airflow 40
maximum board temperature < 100°C ’
VN = 36V with airflow 30
. maximum board temperature < 100°C ’
Maximum Output Power - - kW
V|N = 40V to 65V without airflow 25
maximum board temperature < 100°C ’
VN = 36V without airflow 29
maximum board temperature < 100°C ’
Switching Frequency 150 kHz
Run Rising Threshold 34.2 \Y,
VIN = 36V, loyT = 63A 98.5 %
Typical Efficiency VN =48V, loyT = 83A 98.5 %
VIN = 65V, loyT = 83A 98.8 %
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EVAL-LT7930-AZ

Quick Start Procedure

The EVAL-LT7930-AZ evaluation circuit is easy to set up for evaluating the performance of the LT7930. For a proper
measurement equipment setup, see Figure 1 and use the following procedure:

1. Set the input power supply to a voltage between 36V and 65V. Disable the power supply.
Note: Make sure that the input voltage V|N does not exceed 65V.

Connect the positive terminal of the power supply to VN and the negative terminal to GND.
Connect the load (< 83A) between VoyT and GND.

Turn the input power supply on and adjust the input voltage to 48V.

Verify that the output voltage is 48V on the DMM connected to Voyrt. If there is no output, temporarily disconnect the
load to make sure that the load is not set too high.

o~ 0D

6. Once the proper output voltage is established, adjust the load and observe the output voltage regulation, ripple
voltage, efficiency, and other parameters.

Note: When measuring the input or output voltage ripple, take care 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 VN or VouT

and GND terminals, preferably across the input or output capacitors.
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Figure 1. EVAL-LT7930-AZ Board Connections

Adjusting the Output Voltage

The LT7930 supports an adjustable output voltage range from 1V to 72V. To change the output voltage from the
programmed 48V, change R35/R36 and R65/R66. Refer to the Setting the Output Voltage section in the LT7930 data
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sheet for details about how to calculate the Vppg resistor-divider values for the desired output voltage. All of the
corresponding power components must also be changed to meet the desired output voltage.

Setting the Switching Frequency

Selecting the switching frequency is a trade-off between efficiency and component size. For optimal performance, a
switching frequency of 150kHz is chosen for a 48V output. R18 and R48 program the desired switching frequency. The
switching frequency is set using the FREQ pin. Refer to the Frequency Selection and Phase-Locked Loop section in the
LT7930 data sheet for details.

Setting the Dead Time

The LT7930 offers a resistor-programmable dead-time feature to set the dead time between Ons and 100ns. Choose a
short dead time to reduce the reverse conduction loss, but one that is long enough to avoid shoot-through. For best
efficiency, a dead time of 10ns is chosen on the EVAL-LT7930-AZ based on the EPC2361 GaN FET parameters. The
dead time is set using the DT pin. To change the dead time, refer to the Programmable Dead Time section in the LT7930
data sheet and modify the resistors R73 and R76.

RUN Control (RUN_1, RUN_2)

The EVAL-LT7930-AZ uses two LT7930 controllers in parallel to generate high output power. The input undervoltage
lockout is set at 35V using an external resistor-divider. Utilize the RUN pin’s 1.22V (typ) threshold to detect the input
undervoltage lockout at a desired input voltage. The resistor-divider (R7/R8, R37/R38) is connected between V|y and
SGND to bias the RUN pin, defining the input undervoltage lockout threshold to turn on/off the corresponding controller.
The RUN pins of the two LT7930 controllers on the board can be accessed through their respective RUN_x turret.

The EVAL-LT7930-AZ follows a leaderless design where either phase can be independently shut down/enabled using the
associated RUN pin. Ensure that the total output power does not exceed 2kW when one phase on the evaluation board is
disabled. To enable/disable both phases simultaneously, short the RUN pins of the two LT7930 controllers by populating
a 0Q resistor at R2 and use either of the RUN_x turrets.

EXTVcc Linear Regulator

The EXTV pin allows the INTV ¢ and DRV power to be derived from a high-efficiency external source. On the EVAL-
LT7930-AZ, the EXTV pin is connected to VoyT. The EXTV ¢ turret can be used to connect an external power supply
to source the EXTVcc LDO. When using an external power supply on the EXTV ¢ turret, make sure to disconnect the
VouT connection to the EXTV ¢ pin by removing R67 and R70 and adding 0Q resistors on R82 and R83. An external
supply can then be connected between the EXTV ¢ and PGND turrets.

Parallel Dual Phase with Interleaved Switching

The LT7930 is designed to be easily paralleled to achieve higher output power. The EVAL-LT7930-AZ features two
LT7930s in parallel by connecting the ITH and Vgg pins of the two controllers together. The CLKOUT pin of first phase is

connected to the SYNC pin of the second phase.

For interleaved dual-phase operation, the first phase is set to send a CLKOUT signal 180° out of phase. If a different
phase offset is required, refer to the data sheet and change the resistors around the PHASMD pin. If single-phase
operation is required, disconnect R1, R4, and R5, and short the RUN_2 turret to SGND_2.

Thermal Performance

The LT7930 features excellent thermal performance due to the high efficiency of the synchronous buck-boost circuit
operation. The component temperatures of the EVAL-LT7930-AZ with a typical 48V input and 83A load are shown in
Figure 8. The eight-layer PCB layout features solid copper planes that provide adequate heat spreading across the whole
board.

Heatsink

The EVAL-LT7930-AZ features spaces for heatsinks to extend the power and thermal capabilities significantly. The board
is designed for the Wakefield-Vette 567-45AB heatsink and is to be used in conjunction with thermal pads and Wurth
Electronik 9774010243R spacers. The spacers should be soldered onto P1-P8, and a thermal pad should be placed
between the heatsink and the GaN FETs. Properly screw the heatsink to fully extend the power capabilities of the board.
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EVAL-LT7930-AZ Performance
(VouT =48V, louT = 83A, fsyy = 150kHz, Ta = +25°C, unless otherwise noted.)
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High-Efficiency, 36V to 65V Input, 48VoyT, up to 4kW Output Buck-Boost Converter

EVAL-LT7930-AZ Schematics
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EVAL-LT7930-AZ Schematics (continued)

20%0 ¥V SHOLIOVdVO 11V
2070 34V SHOLSISIH 1TV

Qa314103dS ISIME3HLO SSTTINN ‘STLON

Ng'1Z
HEVZOLOVLLE B H
= 0-£0-00-00-08-00-Z2-80€Z,
()= ) T e 42200 Sear
Nan s ans oo
HYVMAYVYH 430VdS/4400NVLS 6'vS H
MNISLVIH 8y M60'6 4d00k
12 )
ING B
_ (=]
2 0ONINI
Z2°0009d HEIEEE oééw%um.om.oo,mémm
i3 m 33 anNod
& 8
Z aNos et £090 H H 6t P 0-£0-00-00-08-00-Z-80€2
o anzy o o 000
ol 950 0 H N anod
— 66dL
994 H ¢ OOAINI & = OOAINI
Zoona ot ZOOMNI 5| o
Zoonda 2| o
€hdL Z8iN sz e
100 —
%| 9 sl o esdl & 2 LNow1o tear © ¢ LNOXTD
T adn — — NSO ONAS = =0 Z ONAS
[ I, xﬁ [4 mzmo% 65y % Zwnso € ZONAS zedl
50 |- L0 _
9 N | MNNY0E6LLT wn INd 2 aNos
194 2 00nIX3 £090 NOOL o on en o ZNNY
wdL ledL
2dso 0 wmﬁh N Q0L L0
s [N 3 " ank 184
5%
= L P :l_| o NIA T
[43 13
° £090 £090 izt olzk woeeivzHEa
ING ING 8 z Q0L Q0L A00L Q0L
€620 Ty 2 Tt a ¢ m m m ant ane sy pryee 1 >mw
| 0 0 N 03 ¥80 260 €70 1O 17 dnee
= & 0oM'$ ssy EE & & ey S €60 160 20 ovD )
25dl = H
ING ING Z zis8 NIA
%m_wm %m_wm £090 €090 [ o1zt woEoivzHEa
0O} 0O} 0O} 001
+ A0S 4nk ank anry ansy €1 Dmmm
SOLMONOLIMIVAD £090 NG 060 880 6€0 160 <
& & h ) 680 180 860 90 H 80
o8 H 08 H L3 o SHa oo , 1
anzy any 189 ﬁm>m5.<m 10 050 NA
S92 17 2810 ﬂr 0
L NG 1M
1NOA = —
1 s5d £90Z15EL0 =
€090 €090 €090 £090 £902514£L0 Frritad yir £9025146.0
Rt H AOOL lﬁ A0OL lﬁ AOOL lﬁ AOOL H our = sue er
3Nk 4Nk ank ank
0% TR 010 T 000 860 960 €090 €090 o ING INa
o 1010 H 660 160 60 H ING ING ' o= 2o T+ 0k2d T+
€54 ] T zopomy [ EVY z A_Jﬂ‘ .
= ING v
1 ONNo_m_mn_mSR | oo I a1
SOLMONOLIVAD oLzl ozl oLzl oLzt ERCAVASS S 198203 [£ ] o8
08 AOOL OOk AOOL AOOL o 0 ange dnge
anzy 4not 4noL == 4noy 4noL 17 17
€10 [+ $90 290 090 850 0890Y9E VYL 1810 0810
990 £90 190 650 180 B HN8'9 %
4 21 C ZEPIT
2000 NIA
vod

Rev.0 | 80f10

analog.com


https://www.analog.com/en/index.html

EVAL-LT7930-AZ

Revision History

REVISION REVISION PAGE
NUMBER DATE DESCRIPTION NUMBER
0 7/26 Initial release —
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Notes

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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