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INSTRUMENTS
LM63635EVM EVM User’s Guide

The Texas Instruments LM63635EVM evaluation module (EVM) helps designers evaluate the operation
and performance of the LM63635-Q1 buck regulator. The LM63635-Q1 is a family of easy-to-use
synchronous step-down DC/DC converters capable of driving up to 3.25 A of load current from an input
voltage of 3.5 V to 32 V. The LM63635EVM features a selectable output voltage of 3.3 V or 5V and a
switching frequency of 400 kHz. See the LM636x5-Q1 3.5-V to 36-V, 1.5-A, and 2.5-A Automotive Step-
down Voltage Converter Data Sheet for additional features, detailed description, and available options.

The EVM options are found in Table 1.

Table 1. Device and Package Configurations

FREQUENCY/OUTPUT
EVM DEVICE CURRENT
LM63635EVM LM63635DQPWPRQ1 400 kHz / 3.25 A

For ev?alﬁ;li;rn only; not FCC approved for resale.
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1 Setup

This section describes the test points and connectors on the EVM and how to properly connect, set up,
and use the LM63635EVM. Either the test points on the top of the board or the card edge connector can
be used for connections. See Figure 1 for the top of board connections and Figure 2 for the card edge
connections. The following lists the functions of the connections:

VIN_EMI— Input supply to EVM. Connect to a suitable input supply. See the LM636x5-Q1 3.5-V to 36-V,
1.5-A, and 2.5-A Automotive Step-down Voltage Converter Data Sheet for input supply
requirements.

GND— System ground

VOUT— Output of EVM. Connect to desired load.

VOUTS— Output voltage sense connection (do not use for current; sense only)
VINS— Input voltage sense connection (do not use for current; sense only)

GNDS— Ground sense point for analog measurements (do not use for current; sense only)

VOouT
DMM

() (+)

L]
i3 Texas
INSTRUMENTS ;
Sl
-
—
ol
— (-) LOAD
L —
21 mmx 14 mm L"-
4|
CAUTION HOT SURFACE §-
()
POWER
@ SUPPLY
VIN
DMM
Figure 1. EVM Board Connections
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(+) INPUT ) () (+)
SUPPLY LOAD
* = Optional Connections
VINEMI GND VOUT
| [T T T 1 [ ] vos
o :::::
BOTTOM FRONT
1
o
OIG! z (DI
CM Choke Filtered
Input * VOouT *
(+) (-) (-) (+)
DMM ® DMM

Figure 2. EVM Card Edge Connections

1.1 Jumpers
See Figure 3 for jumper locations.

J1— This jumper allows the VOUT_SEL pin input to be connected to either VCC or GND for a fixed
output voltage selection of 3.3 V or 5 V, respectively. Alternatively, the jumper can be left open and
a Ryoursel €an be populated with 10 kQ to have the part operate with an adjustable output voltage.
See the LM636x5-Q1 3.5-V to 36-V, 1.5-A, and 2.5-A Automotive Step-down Voltage Converter
Data Sheet for feedback resistor calculation.

J2— This jumper allows SYNC to be connected in this mode to either VCC or GND. When connected to
VCC, the part operates in forced pulse width modulation (FPWM) mode and when the SYNC pin is
connected to GND, the part operates in auto mode where pulse frequency modulation (PFM) is

engaged.
SYNC RESET EN
=l ] ® @
5y 3. 3v FPWM AUTO
® o
TPGND1 TPGND2
5Vor 3.3V
FPWM or Auto
Outpyt Voltage Selection Jumper
Selection Jumper
Figure 3. Jumper Locations
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1.2 Test Points

¢ VIN_EMI - Input supply to EVM. Connect to a suitable input supply. See the LM636x5-Q1 3.5-V to 36-
V, 1.5-A, and 2.5-A Automotive Step-down Voltage Converter Data Sheet for input supply
requirements.

¢ GND - System power ground
¢ VOUT - Power output of EVM. Connect to desired load.

¢ VOUTS - Output voltage sense connection. Connect to DMM. It is also used for frequency response
analyzer connection (do not use for current; sense only).

¢ VINS - Input voltage sense connection. Connect to DMM (do not use for current; sense only).
e GNDS - Ground sense point for analog measurements. Connect to DMM (do not use for current; sense
only).

¢ EN - Connection for external EN logic input. Connect controlling logic to EN test point for external
enable control.

¢ RESET - Connected to the RESET pin of the IC. It is used as a flag output. The reset function can be
monitored at this test point. Pullup resistor, Ry, yp, Must be populated. A typical value for pullup
resistor is 100 kQ.

¢ SYNC - Connected to the SYNC pin of the IC. Connection to an external clock or synchronization
signal enables the IC switching frequency to follow the synchronization signal.

¢ TPGND1, TPGND2 - System power ground

RENT RENB - @ER11 2100kHz
— T [ 1 R10 400kHz

RFoTH MMMrre EW

mEICFF HRU
I WRINJ
N n
B A GD

pas
® ©® © D eom eom ce
® 0 P

“B” Input to “A” Input to
network analyzer network analyzer

— GND

Signal
Injection

Figure 4. FRA Setup
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2

Operation

Once the above connections are made and the appropriate jumpers are set, the EVM is ready to use. The

EN pin is pulled up to VIN with a 100-kQ resistor.

The output voltage of the EVM can be selected by the VOUT jumper to either 3.3 V or 5 V. Other values
of output voltage can be programmed by removing the jumper on J1 before powering on the device and
changing the value of Rgsr and Rz on the EVM. In addition, it is possible that the values of the inductor
and the output capacitance need to be changed. See the LM636x5-Q1 3.5-V to 36-V, 1.5-A, and 2.5-A
Automotive Step-down Voltage Converter Data Sheet for more information.

To us the RESET function, a pullup resistor is required. A place for this resistor is provided on the bottom
of the PCB. Values of 10 kQ to 100 kQ are appropriate. Be sure to limit the voltage on this pullup to less

than the specified Abs max for this pin.

The EVM is equipped with several EMI filter options. These are accessed through the edge connector as
shown in Figure 2. Refer to Figure 2, Figure 7, and Table 2 for details.

Loop gain measurements can be made using the setup shown in Figure 4.

The EVM has been designed for maximum flexibility regarding component selection. This allows the user
to place preferred components such as the inductor, the capacitors, or both, on the board and test the
performance of the regulator. This way the power supply system can be tested before committing the

design to production.

3 Performance Curves
95 > 100
|
90— == T N % AT
LT il A
/ /// |- / | L —— —~~ g ’/—\E
_. 85 ] T . 90 L]
S T g d n q
3 al 5 /| —T 11
2 a0 c 85 [/ >
[} .0 1
S £ V]
L 75 |5 W og //
— 8V — 8V
70 — 13.5V 75 — 13.5V
18V 18V
— 24V — 24V
65 70
0.001 0.01 0.1 1 5 0.001 0.01 0.1 1 5
Output Current (A) Output Current (A)
Figure 5. Efficiency Without Input Filter Figure 6. Efficiency Without Input Filter
AUTO Mode, Voyr = 3.3V, gy = 400 KHz AUTO Mode, Vour =5 V, sy = 400 KHz
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4 Schematic

VNS v R3

™ ORVINS
YINEMI
VINEMI
VIN vout 3.3V / 5V
1.5V to 36V, DA to 3.25A - - voursvouts 0 to 3.25A
—=0
T2
VINCP % ~ . : VN 12 | S
| [ o J_ 47uH I TP3 T Py
E: ok :ém ? EN EN 11 |en 3& NOU DNP VOEMI
onp 10uF =C3 ==C8 =C4 100k . VCC 4 vee
=cn -] l+c1z | ome2 cINt 200F ==C5 =/—=C6 =—=Ci3
cR ch = 4TpF 4TuF CINHF L RT co1 €02 felek) DNP
47yF iR WF aTF c7 FB 2uF | 224F 24F
Rd £ o cvee vouT seL 6 | your seL - 2 I -
| | 0.51 WF - i o i
VINCN . e : 74 SYNCMODE 7 | cnuemone 0 = -
= YEC e s lreer 15 RS
GND DNP 16 RINS TP6
GND 499
| e GNps  GNDS |
1 - = —
5 TPI0 —l—— 2 e T
GND GND GhD &| LMB3635DaPWPTQ1 GND R7
RFBT
! 1 RESET b
4 DNP
= P8
VOUTSEL ) DNP
GND
L
VOEMI =
GND
DNP _l_
—Laws
J2 VINCN =
-l sYNG : — &
] ™
MODE _— VINCP
GhO
Figure 7. LM63635EVM Schematic
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5 Board Layout

CAUTION

Caution Hot surface.
Contact may cause burns.
Do not touch.

For evaluation enly: net FCOC approved for recals

o
i3 TExas @

INSTRUMENTS
B @ wouT
GND

LMEIB35EYM
@ °

BSRO44A
GND

VOUT VOS

GND

UIN

GND

27 mmx 14 mm

CAUTION HOT SURFACE

VING  VINEMI

SYNC RESET EN  GNDS

o _‘ | = ﬁ S @ 9 g _@ @UINEHI
AV FP¥wm AuTO UINS
® °

GHD GND

Figure 8. Top View of EVM
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RENT RENE [ ERI1 2100kHz
RUINSi!!I!-‘I [r WRLO400kHz

@' RFBT [ W[ ERFEB RDDE
mEICFF
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B A GND
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-
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Figure 9. Bottom View of EVM

Figure 10. EVM Top Copper Layer

SNVU617-January 2020 LM63635EVM EVM User's Guide 9

Submit Documentation Feedback
Copyright © 2020, Texas Instruments Incorporated


http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SNVU617

13 TEXAS
INSTRUMENTS

Board Layout www.ti.com

-
&
)

(@)
Ol ©
opo

e Ee. ® ® ® ®
. 0'e

Figure 11. EVM Mid Layer One

Figure 12. EVM Mid Layer Two
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Figure 13. EVM Bottom Copper Layer
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6 Bill of Materials

Table 2. BOM for LM63635EVM

DESIGNATOR COMMENT DESCRIPTION MANUFACTURER PART NUMBER QUANTITY
CAP, CERM, 0.22 pF, 16 V,
C1 CBOOT +10%, X7R, AEC-Q200 Grade 1, Samsung CL10B224KO8VPNC 1
0603
CAP, CERM, 10 pF, 50 V,
c2 Cd +10%, X5R, AEC-Q200 Grade 1, MuRata GRT31CR61H106KEO01L 1
1206
CAP, CERM, 4.7 yF, 50 V,
C3, C9, C11 CIN2, CIN1, Cf2 | £10%, X7R, AEC-Q200 Grade 1, TDK CGA5L3X7R1H475K160AE 3
1206
CAP, CERM, 0.22 uF, 50 V,
c4 CINHF +10%, X7R, AEC-Q200 Grade 1, TDK CGA3E3X7R1H224K080AB 1
0603
CAP, CERM, 22 uF, 16 V,
C5, C6, C13 CO1, CO2, CO3 | +20%, X7R, AEC-Q200 Grade 1, Taiyo Yuden EMK325B7226MMHT 3
1210
CAP, CERM, 1 pF, 16 V, £10%, .
C7 CvccC X7R. AEC-Q200 Grade 1, 0603 Taiyo Yuden EMK107B7105KAHT 1
CAP, CERM, 1 pF, 50 V, £10%, .
C8 Cfl X7R. AEC-Q200 Grade 1, 1206 Taiyo Yuden UMK316B7105KLHT 1
Ji, J2 VOUTSEL, MODE | Header, 100 mil, 3x1, Gold, TH Samtec HTSW-103-07-G-S 2
Inductor, Shielded, Composite, .
L1 XAL5050-682MEB 6.8 uH, 6 A, 0.03 Q, SMD Coilcraft XAL5050-682MEB 1
Inductor, Shielded, Metal
L2 74438356047 Composite, 4.7 pH, 2.9 A, 0.076 Waurth Elektronik 74438356047 1
Q, SMD
L3 Lf1 Ferrite Bead, 600 0 at 100 MHz, Taiyo Yuden FBMH3225HMB0LNT 1
3 A 1210
RES, 100 k, 1%, 0.1 W, AEC- )
R1 RENT Q200 Grade 0, 0603 Vishay-Dale CRCWO0603100KFKEA 1
RVINS, RFBT, RES, 0, 1%, 0.1 W, AEC-Q200 Stackpole Electronics
R3, R7, R10 RT1 Grade 0, 0603 Inc RMCF0603ZTOR00 3
RES, 49.9, 1%, 0.1 W, AEC- )
R5 RINJ 0200 Grade 0, 0603 Vishay-Dale CRCWO060349R9FKEA 1
RES, 0.51, 1%, 0.1 W, AEC- .
R9 Rd 0200 Grade 1, 0603 Panasonic ERJ-3RQFR51V 1
SH-J1, SH-J2 SNT-100-BK-G Shunt, 100 ér:ga(eom plated, Samtec SNT-100-BK-G 2
VINS, VOUTS,
TP1, TP2, TP3, VIN_EMI, EN,
TP4, TP5, TP6, VOUT, GND, .
TP7 TP8. TPS. GND, GND, GND, Terminal, Turret, TH, Double Keystone 1593-2 12
TP9, TP10, TP11 GNDS, RESET,
SYNC
3.5-V to 36-V, 3.5-A
Synchronous Step-Down
Ul LMS%SngQPWPT Voltage Regulator with Spread Texas Instruments LM63635DQPWPTQ1 1
Spectrum, PWP0016D (TSSOP-
16)
CAP, CERM, 10 pF, 50 V, +5%,
Cc10 CFF COGINPO, 0603 MuRata GRM1885C1H100JA01D 0
CAP, AL, 47 pF, 63V, +20%, 1 .
C12 CBULK1 O, AEC-Q200 Grade 1, SMD Panasonic EEETG1J470UP 1
FID1, FID2, FID3, N Fiducial mark. There is nothing
FID4, FID5, FID6 Fiducial to buy or mount. NIA NIA 0
RES, 100 k, 1%, 0.1 W, AEC- )
R2, R4 RENB, RPULLUP Q200 Grade 0, 0603 Vishay-Dale CRCWO0603100KFKEA 0
RVOUTSEL, RES, 10.0 k, 1%, 0.1 W, AEC- ;
R6, R8 REBB Q200 Grade 0, 0603 Vishay-Dale CRCWO060310KOFKEA 0
RES, 0, 1%, 0.1 W, AEC-Q200 Stackpole Electronics
R11 RT2 Grade 0, 0603 Inc RMCF0603ZTOR0O0 0
Common Mode | Coupled inductor, 0.015 Q, AEC-
L4 Choke Q200 Grade 1, SMD TDK ACM70V-701-2PL-TLOO 0
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Table 2. BOM for LM63635EVM (continued)

DESIGNATOR COMMENT DESCRIPTION MANUFACTURER PART NUMBER QUANTITY
CAP, CERM, 1 {F, 50 V, £10%, _
c16 ci3 SR, o200 Srade 1 1968 Taiyo Yuden UMK316B7105KLHT 0
CAP, CERM, 470 pF, 50 V,
c14 cs 000 rm GG MuRata GRM155R71H471KA0LD 0
R13 RS RES, 10.0, 1%, 0.063 W, 0402 KOA Speer RK73HLETTP10ROF 0
L5 Output fiter L | FEite Bead, 880 @ at100 MHz, |\, i1 Ejekgronik 74279252 0
4A 1812
: CAP, CERM, 470 pF, 100 V/,
cis Output filter C DrIVERAg o¥e MuRata GRM188R72A471KAOLD 0
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