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18V, 3A/5A Step-Down Silent Switcher 3 with Ultra-Low Noise Reference

General Description

The  EVAL-LT83203-AZ and  EVAL-LT83205-AZ
(abbreviated as EVAL-LT83203/5-AZ) demonstration
boards are 18V, 3A, and 5A Silent Switcher® 3 step-down
regulators with ultra-low noise, high efficiency, and power
density, featuring the LT83203 and LT83205 (abbreviated
as LT83203/5), respectively. The input voltage range of the
EVAL-LT83203/5-AZ is 2.8V to 18V. The default demo
board setting is 1V output with a maximum DC output
current of 3A/5A. The LT83203/5 is a compact, ultra-low
noise, ultra-low emission, high efficiency, high-speed
synchronous monolithic step-down switching regulator.
The uniquely designed combination of the ultra-low noise
reference and third-generation Silent Switcher architecture
enables the LT83203/5 to achieve excellent wideband
noise performance. A minimum on-time of 15ns allows
high V| to low VoyT conversion at high frequency.

The LT83203/5 switching frequency can be programmed
either through an external resistor R or an external clock,
over a range of 300kHz to 6MHz. The default frequency of
the EVAL-LT83203/5-AZ demo board is 2MHz. The
SYNC/MODE pin headers (JP1) on the demo board are
connected to PULSE SKIP MODE by default for pulse-skip
mode operation. To synchronize to an external clock,
move JP1 to the SYNC position and apply the external
clock to the SYNC terminal. Moving JP1 to FCM may set
the SYNC/MODE to forced continuous mode (FCM).

Fiqure 1 and Figure 2 show the efficiency of the EVAL-
LT83203/5-AZ at 5V and 12V input in FCM operation.
Figure 3 shows the temperature rise of the LT83203 on the
EVAL-LT83203-AZ demo board under 2A and 3A load
conditions across the full input voltage range. Figure 4
shows the temperature rise of the LT83205 on the EVAL-
LT83205-AZ demo board under 4A and 5A load conditions
across the full input voltage range. The case temperature
rise was measured by the peak IC temperature, as shown
in thermal images Figure 13 and Figure 14.
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Both demo boards have an electromagnetic interference
(EMI) filter installed by default, with VIN_EMI as its input
terminal. The EMI performance of the EVAL-LT83203/5-
AZ is shown in Figure 5 and Figure 6. The red line in the
Radiated EMI Performance figures represents the
CISPR32 Class B limit, indicating that both the EVAL-
LT83203-AZ and EVAL-LT83205-AZ meet the CISPR32
standard.

The LT83203/5 also features ultra-low noise across a wide
frequency range. Figure 7 shows the noise spectral density
of an LT83203 typical application circuit with 3.3V output
and 6MHz switching frequency. The noise hump near
100kHz does not exceed 10nV/VHZ. For details of this
typical application circuits, refer to the LT83203/5 data
sheet. Figure 8 shows the noise spectral density of the
LT83205 mounted on a modified EVAL-LT83205-AZ board
under various loads. The modified EVAL-LT83205-AZ
board uses Rc = 1.82kQ and Cc = 2.2nF for faster
transient response and lower noise spectral density.

Figure 9 and Figure 10 show the output ripple of EVAL-
LT83203/5-AZ boards. The transient response of EVAL-
LT83203/5-AZ demo boards is shown in Figure 11 and
Figure 12. Refer to the LT83203/5 data sheet for figures
showing faster transient response with corresponding
modifications.

The LT83203/5 data sheet provides a comprehensive
description, including operational and application
information, and serves as a valuable reference in
conjunction with this user guide for the EVAL-LT83203/5-
AZ demo boards. The LT83203/5 is assembled in a 3mm
x 2mm x 0.75mm LFCSP package with exposed ground
pads for low thermal resistance. The layout
recommendations for low EMI operation and maximum
thermal performance are available in the LT83203/5 data
sheet section PCB Layout Recommendations.

Design files for this circuit board are available in the Design
Center at www.analog.com.
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Performance Summary (Ta = 25°C)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Voltage Range Vin 2.8 18 \
Output Voltage 0.992 1.0 1.008 \Y
Default Switching Frequency 2 MHz
EVAL-LT83203-AZ
i ) 3 A
Derating Necessary for Certain V|,
. Vout, and Thermal Conditions
Maximum Output Current
EVAL-LT83205-AZ
. . 5 A
Derating Necessary for Certain V|,
Vour, and Thermal Conditions
EVAL-LT83203-AZ
Vin =12V 824 %
st =2MHz
- Vour = 1V at lour = 1.5A
Efficiency
EVAL-LT83205-AZ
Vin =12V 80.9 %
Fsw = 2MHz
VOUT =1V at IOUT =2.5A
Typical Performance Characteristics
100 2.0 100 5
SYNC/MODE = FCM SYNC/MODE = FCM
2 fgw = 2MHz; Voyr = 1V 2 fsw = 2MHz; Vour =1V
80 / — -\\ 1.6 80 /_ §\ 4
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E_: 60 I / 1.2 g g 60 / 3 §
& s0 | Z 50 a
B 40 0.8 2 &40 2 2
w o w o
30 I /VA * 30 / *
20 POWER LOSS = ~ 04 2 / !
POWER LOSS
10 /j/ — V=12V 1 /7/ — V=12V
0 T ViNESV 0 o | | T ViN=5V
0 0.5 1.0 15 2.0 2.5 3.0 0 1 2 3 4 5
LOAD CURRENT (A) g LOAD CURRENT (A) g
Figure 1. EVAL-LT83203-AZ Efficiency vs. Load Current Figure 2. EVAL-LT83205-AZ Efficiency vs. Load Current
(Input from Viy Terminal) (Input from Viy Terminal)
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Figure 3. EVAL-LT83203-AZ Temperature Rising vs. Viy
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Figure 5. EVAL-LT83203-AZ Radiated EMI Performance
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Figure 7. LT83203 Typical Application Circuit Noise
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Figure 4. EVAL-LT83205-AZ Temperature Rising vs. Viy
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Figure 6. EVAL-LT83205-AZ Radiated EMI Performance
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Figure 8. LT83205 Modified Demo Board Noise
Spectral Density
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Figure 9. EVAL-LT83203-AZ Output Voltage Ripple Measured
Through J6 (loyr = 3A)
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Figure 11. EVAL-LT83203-AZ Transient Response with
Load Steps from 0.5A to 2.5A to 0.5A. Vyyr
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Figure 13. EVAL-LT83203-AZ Thermal Performance,
Vin=12V, Vour =1V, loyr = 3A

analog.com

Vout RIPPLE (1mV/DIV)

el

LT83205 DEMO BOARD
Vin = 12V, Vour = 1V, fsyy = 2MHz

(500ns/DIV)

=
S

Figure 10. EVAL-LT83205-AZ Output Voltage Ripple
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Figure 12. EVAL-LT83205-AZ Transient Response with
Load Steps from 1A to 3A to 1A. Vour
Measured at VO SENSE
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Figure 14. EVAL-LT83205-AZ Thermal Performance,

V/N = 72\/, VOUT = 7V, /our =5A
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Quick Start Procedure

The EVAL-LT83203/5-AZ demo boards are easy to set up to evaluate the performance of LT83203 and LT83205. See
Figure 15 for a proper test setup and follow this test procedure. EVAL-LT83203-AZ uses the same test setup as EVAL-
LT83205-AZ shown in Figure 15.

NOTE: When measuring the input or output voltage ripple, be careful to avoid a long ground lead on the oscilloscope
probe. For the input and output voltage ripple, measure them through the SMA connectors — “V|Ny SENSE” (J5), and

“VouT SENSE” (J6), respectively. Figure 9 and Figure 10 show the output voltage ripple measured at the “VoyT SENSE”
SMA connector (J6).

1. Place JP1 on the FCM position.

2. With power off, connect the input power supply to VN (J1) and GND (J2).
3. With power off, connect the load to VoyT (J3) and GND (J4).
4

. Connect the digital multimeters (DMM) between the input test points: “V|Ny SENSE” and “GND SENSE” to monitor the
input voltage. Connect another DMM between “VO SENSE” and “GND SENSE” to monitor the output voltage.

[$)]

. Set the power supply voltage to 12V and turn it on.

6. Check for the proper output voltage (Voyt = 1V).

7. Once the input and output voltages are properly established, adjust the load current within the operating range of 0A
to 3A maximum (EVAL-LT83203-AZ) or 5A maximum (EVAL-LT83205-AZ). Observe the output voltage regulation,
output voltage ripples, switching node waveform, load transient response, and other parameters.

8. (Optional) Add an external clock to the SYNC terminal when using the SYNC function (JP1 on the SYNC position).
Choose the Ry resistor (R4) to set the LT82302/5 switching frequency at least 20% below the lowest SYNC frequency.

POWER
SUPPLY

analog.com

. 18V, 5A SILENT SWITCH

W vIN_EmI

[ e\

+

0 2 8v-1av
@ J5
Tin .
Vin VIN SENSE

_5? VIN SENSE
D SENSE

EVAL-LT83205-AZ

LT83205
ER 3 WITH LOW NOISE REFERENCE

GND SElﬂéE -
VOUT

VO SENSE +

EL Tour
VOUT
1Vv/5 + ~
L3 —>
ris (S +
OUNO g My gg T
SOSNE g EEEd LOAD
<
s EK )
GND
VO SENSE

FCM
PULSE SKIP MODE
SYNC

ANALOG Rl m
::: 1} [ () ==
. Qb w: EN  SYNC PG R4 .
Figure 15. Demo Board Test Setup
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Bill of Materials

MANUFACTURER
ITEM | QTY DESIGNATOR DESCRIPTION PART NUMBER
REQUIRED CIRCUIT COMPONENTS
MURATA
0, -
1 4 | c1,c7,C10,C11 | CAP CER 14F, 25V, 10%, X7R, 0603 AEC-Q200 o BR 71 E105KAGAD
2 1 |c12 CAP CER 0.01uF, 50V, 10%, X7R, 0603 AEC-Q200 | KEMET
-01uF, 50V, 10%, X7R, C0B03C103K5RECAUTO
AVX CORPORATION
0,
3 1 |c13 CAP CER 82pF, 50V, 5%, COG 0603 Rl
KEMET
4 1 |c1a CAP CER 0.1F, 25V, 10%, X7R 0603 o 104K3RACTU
EVAL-LT83203-AZ: CAP CER 2.2F, 25V, 10%, MURATA
] s X7R. 0805 AEC-Q200 GCM21BR71E225KA73L
EVAL-LT83205-AZ: CAP CER 2.24F, 6.3V, 10%, YAGEO
X7R, 0805 CC0805KKX7R5BB225
MURATA
6 1 | c17 CAP CER 22yF, 6.3V, 10%, X7R, 1206 = a——
MURATA
7 1 |c1s CAP CER 474F, 6.3V, 20%, X5R, 1206 o 604 76ME oL
MURATA
0 -
8 2 | c19,c20 CAP CER 2.20F, 6.3V, 10%, X7R, 0603 AEC-Q200 | BaRIR o oo
SAMSUNG
0,
9 2 |c2.c3 CAP CER 22yF, 25V, 10%, X7R, 1210 e AINNNE
MURATA
10 | 1 |c21 CAP CER 100yF, 6.3V, 10%, X5R, 1206 o e 60J107KE30L
MURATA
0,
11 1 | coa CAP CER 10yF, 6.3V, 20%, X5R, 0603 e 601 06ME47D
2 1 lea CAP ALUM POLY 100uF, 25V, 20%, 6.3x7.7mm, PANASONIC
AEC-Q200, 0.03Q, 2000mA, 10000H EEHZA1E101XP
MURATA
0, -
13 | 1 |cs5 CAP CER 2.204F, 25V, 10%, X7R, 0805, AEC-Q200 | panptbe oo o
MURATA
0,
14 | 1 |cs CAP CER 4.7yF, 50V, 10%, X7R, 0805 O o7 1 HATEKE 1L
5 | 2 |cs co CAP CER 0.22uF, 25V, 10%, X7R, 0402, AEC-Q200, | TDK
’ LOW ESR CGA2B3X7R1E224K050BB
E1, E2, E3, E4, E5, TE CONNECTIVITY
16 | 9 | Co Fe t1o e47 | CONN-PCB PROBE PAD TEST POINT e oo
P IND FERRITE BEAD 600, 25%, 100MHz, 5.1A WURTH ELEKTRONIK
0.015Q, DCR 0603 74279228600
KEYSTONE
18 | 4 |u1,02,43 04 CONN-PCB TEST POINT COMPACT MINI ELECTRONICS
5019
MOLEX
19 | 2 |58 CONN-PCB SMA FEMALE JACK RCP, 500 1350
analog.com Rev. 0 | 60ofl1l
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CONN-PCB 6POS MALE HDR UNSHROUDED SAMTEC ING
20 | 1 |JP1 DOUBLE ROW ST, 2.54mm PITCH, 5.84mm POST | SAWTC 1=
HEIGHT, 2.54mm SOLDER TAIL
EVAL-LT83203-AZ: IND POWER SHIELDED
WIREWOUND 0.62uH, 20%, 1MHZ, 15A, 0.0046Q), ggb%';é’;;',’:‘;éb
21 1 L1 DCR AEC-Q200
EVAL-LT83205-AZ: IND SHIELDED POWER, COILCRAFT INC.
0.0051Q DCR, 19.7A XGLA4020-471MEC
o | 1 | L IND POWER SHIELDED WIREWOUND 1yH, 20%, | VISHAY
100KHZ 4A, 52.5MQ 1616 IHLP1616ABER1ROMO1
PANASONIC
0, -
23 | 2 |R1,R14 RES SMD 100KQ, 1%, 1/10W, 0603 AEC-Q200 Eaplr g
PANASONIC
) -
24 | 2 |R11,R12 RES SMD 49.9KQ, 1%, 1/10W, 0603 AEC-Q200 R ey
BOURNS
0,
25 | 1 |R13 RES SMD 0.001Q, 1%, 1W, 1206 S £ ROOME
PANASONIC
26 | 1 |R3 RES SMD 4990Q, 1%, 1/10W, 0603, AEC-Q200 R a0y
VISHAY
) -
27 | 1 |Rra RES SMD 47.5KQ, 1%, 1/10W 0603, AEC-Q200 e 6034 7KBEKEA
PANASONIC
28 | 1 |Rs RES SMD 10KQ 1% 1/10W, 0603, AEC-Q200 Byl
2 | 2 | &7 R RES SMD 0Q JUMPER 1/10W, 0603, AEC-Q200 VISHAY
: PRECISION POWER CRCWO0B030000Z0EA
EVAL-LT83203-AZ: IC-ADI 18V, 3A STEP-DOWN | ANALOG DEVICES
e SILENT SWITCHER LT83203RUDB#PBF
EVAL-LT83205-AZ: IC-ADI 18V, 5A STEP-DOWN | ANALOG DEVICES
SILENT SWITCHER LT83205RUDB#TRMPBF
OPTIONAL CIRCUIT COMPONENTS
1 0o |cie CAP., OPTION, 0805
2 0 |c22 c23 CAP., OPTION, 0603
3 0 |R2 R6,R8,R10 | RES., OPTION, 0603
4 0 |L3 IND., OPTION, XGL4030-222MEC
MECHANICAL PARTS
SAMTEC
1 1 | SOCKET SOCKET, 2POS, 0.100 PITCH, CONN SHUNT e G
2 4 | STANDOFF STANDOFF, BRD SPT SNAP FIT 15.9mm LENGTH gSE;STONE

analog.com
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EVAL-LT83203-AZ Schematic
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EVAL-LT83205-AZ Schematic
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Revision History

REVISION
NUMBER

REVISION
DATE

DESCRIPTION

PAGE
NUMBER

0

2/25

Initial release
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Notes

ALL INFORMATION CONTAINED HEREIN IS PROVIDED “AS 1S” 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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