User’s Guide

Using the TPSM13604HEVM

Wi} TEXAS INSTRUMENTS

ABSTRACT

The Texas Instruments TPSM13604H evaluation module (EVM) helps designers evaluate the operation and
performance of the TPSM13604H synchronous-buck power module. The EVM is configured for operation with
typical 5-V to 36-V input bus applications and output voltage options (3.3-V, 5-V, 9.5-V, 12-V, and 16-V) are set to
one of five popular values by using a configuration jumper. Input and output capacitors are included on the board
to accommodate the full current capability, entire range of input voltage, and selectable output voltages on the
EVM. Jumpers are provided for setting the appropriate switching frequency and testing the desired output
voltage. The recommended PCB layout of the EVM maximizes thermal performance.
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1 Getting Started

Figure 1-1 details the user interface items associated with the EVM. The VIN terminal block (J1) is used for
connection to the host input supply and the VOUT terminal block (J2) is used for connection to the load. These
terminal blocks accept up to 14-AWG wire.
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Figure 1-1. EVM User Interface

* Use the VIN S+ and VIN S- test points along with the VOUT S+ and VOUT S- test points located near the
power terminal blocks as voltage monitoring points where voltmeters can be connected to measure VIN and
VOUT. Do not use these S+ and S- monitoring test points as the input supply or output load
connection points. The PCB traces connecting to these test points are not designed to support high
currents.

» The control test points located near the bottom of the EVM test the features of the device. For more
information on the individual control test points, see Section 2.

» The Ron Select jumper (J3) is provided to set the switching frequency according to the set output voltage. To
set the switching frequency to a different value, change the appropriate Ron resistor according to the device-
specific data sheet equation.

» The Vout Select jumper (J4) is provided to select the desired output voltage: 3.3-V, 5-V, 9.5-V, 12-V, and 16-V.
Before applying power to the EVM, make sure that the jumper is present and properly positioned for
the intended output voltage. Always remove input power before changing the jumper settings.

* The device is configured to turn on with an under-voltage lockout (UVLO) of 22-V. The UVLO can be modified
to a different desired voltage by changing the R13 resistor on the EVM.
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2 Test Point Descriptions

Wire-loop test points and scope probe sockets are included for digital voltmeters (DVM) or oscilloscope probes
to aid in the evaluation of the device. Table 2-1 describes each test point.

For the absolute maximum ratings associated with the features listed in the following table, see the device-
specific data sheet.

Table 2-1. Test Point Descriptions

VIN S+ Input voltage monitor. Connect the positive lead of a DVM to this point for measuring efficiency.

VIN S- Input ground monitor. Connect the negative lead of a DVM to this point for measuring efficiency.

VOUT S+ Output voltage monitor. Connect the positive lead of a DVM to this point for measuring efficiency, line
regulation, and load regulation.

VOUT S- Output ground monitor. Connect the negative lead of a DVM to this point for measuring efficiency, line
regulation, and load regulation.

GND Ground test point. Connect the negative lead of a DVM to this point when measuring efficiency, line
regulation, and load regulation.

EN Enable test point. Monitor the Enable signal using this test point.
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3 Performance Data

Figure 3-1 and Figure 3-2 shows the enable and shutdown of the TPSM13604HEVM. See Figure 3-3 for
transient response waveforms (1-A to 4-A load step) and Figure 3-4 for output ripple. The default output
capacitance configured on the EVM is optimized for an output voltage of 5.0-V and 3.3-V. The output voltage
tested below are for an output voltage of 9-V and switching frequency of approximately 300-kHz by placing shunt
on J4 Pins 5 and 6, changing R9 resistor to 3.32kQ and R3 resistor to 232kQ, and placing shunt on J3 Pins 5

and 6.
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Figure 3-1. TPSM13604HEVM ENABLE Start-Up
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Figure 3-3. TPSM13604HEVM Transient
Performance (VIN = 24-V; VOUT = 9-V; IOUT = 1-A
to 4-A)
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Figure 3-2. TPSM13604HEVM ENABLE Shutdown
Waveform
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Figure 3-4. TPSM13604HEVM Output Ripple (VIN =
24-V; VOUT =9-V; IOUT =4-A)
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4 EVM Board Physical Specifications
This section describes the physical layout of the EVM board, the schematic, and the bill of materials (BOM).

4.1 Board Layout

The EVM board dimensions are 76-mm x 89-mm ( 3000-mils x 3500-mils). Figure 4-1 through Figure 4-6
show the EVM board layers.
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Figure 4-1. Top Silk Screen (Top View)
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Figure 4-2. Top Copper Layer
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Figure 4-3. Signal Layer 1
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Figure 4-4. Signal Layer 2
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Figure 4-5. Bottom Copper Layer
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Figure 4-6. Bottom Layer Silk Screen (Bottom View)
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4.2 EVM Schematic
Figure 4-7 shows the TPSM13604HEVM schematic.

VOUTS+

VINS+
TP1 ul VOUT . .
= f i vl ==Cl0  $R6
EN 3 6 220F  $34.0k
£y i3 B 100V _l*er
— e aol ST TR TR ]
Ron 2 ooy @ 22pF | 220F | 22pF — PGND
PXII]\I\ID D; TPSMI3604HNDW
11 N . ‘
- =9 ;P .
RI3 4700pF S
BZISICSVISTH 3515 pebess GND VOuTS-
EB
) ;
TP3  TP4 Zleefe|fe
GND  VINS-
eoe ba
. Ron ?799¢"
33V sV 9.5V 12V 16V o] fm|~
300kHz |  300kHz | 300kHz | 300kHz |  300kHz
R1 R2 R3 R4 RS
84.5k 127k 3243k 309k 412k
RI1 $RI0 $R9 RS  $R7
178k $2.40k $3.09k $6.49k $10.7k
16v| 12v] 95V 5v| 33V
of]e : by
eN
3
VN
Figure 4-7. TPSM13604HEVM Schematic
4.3 Bill of Materials (BOM)
Figure 4-8 shows the TPSM13604HEVM BOM.
Designator| Quantity Value Description PackageReference PartNumber Manufacturer Alternate PartNumber Alternate Manufacturer
'PCB 1 Printed Circuit Board BSR150 An
Cc1,C2 2 10uF CAP, CERM, 10 pF, 50V +i- 10%, X5R, 1210 1210 CL324106KBJNNNE Samsung Electro-Mechanics
c3 1 1uF CAP, CERM, 1 uF, 50V, +/- 10%, X5R, 0805 0805 C2012ZXSR1H105K125A (TDK
B
C4, C5, C6 3 22uF CAP, CERM, 22 uF, 25V, +- 10%, X7R, 1210 1210 CC1210KKXTRBBE226 |Yageo
c7 1 150uF Molded Tantalum Polymer Capacitor 20V 2917 (2817 T521D15TMO20ATEDSD |Kemet
(7343 Metric) S0mOhm @ 100kHz
co 1 4700pF CAP_CERM, 4700 pF,_25 V =/ 10%, X7R, 0402 0402 CCO402KAX7ABBE472 | vageo
cio 1 0.022uF CAP, CERM, 0.022 uF, 100 V/, +i- 10%, XTR, 0603 0603 C1608XTR2ZAZZ3K080A (TDK
A
c11 1 100uF CAP, AL, 100 uF, B3 V, - 20%, 0.35 ohm, AEC-Q200 |SMT Radial G EEE-FK1J101P Panasonic
Grade 2, SMD
o1 1 5.1V Diode, Zener, 5.1, 200 mVV, S0D-323 S00-323 BZT52C5W1S-7-F Diodes Inc.
EN 1 Test Point, Compact, White, TH White Compact 5007 Keystone
Testpoint
FID1, FIDZ, ] Fiducial mark. There is nothing to buy or meunt. NIA NIA MiA
FID3, FID4,
FID5, FID§
H1, HZ, H3, 4 Machine Screw, Round, #4-40 x 1/4, Nylon, Philips Screw NY" PMS 440 0025 PH B&F Fastener Supphy
H4 panhead
HS, HE, H7, 4 Standoff, Hex, 0.57L #4-40 Nylon Standoff 1802C Keystone
HE
1,12 s Terminal Block, 5.08 mm, 2x1, Brass, TH 2x1 5.08 mm Terminal |ED120/205 On-Shore Technology
Block
J3, 44 2 Header, 100mil, 5x2, Tin, TH Header, 5x2, 100mil, (PECOSDAAN Sullins Connector Solutions
Tin
Rl 1 84.5k RES, 84.5k 1%, 0.1 W, 0603 0803 RCOG03FR-0784K5L Yageo
RZ R12 2 127k RES, 127 k, 1%, 0.1 W, 0603 0803 RCO603FR-07127KL “rageo
R3 1 243k RES, 243k, 1%, 0.1 W, 0603 0603 RCOG03FR-07243KL rageo
R4 1 305k RES 309k 1%, 0.1 W, 0603 0603 RCOB03FR-07308KL “’ageo
RS 1 412k RES, 412 k, 1%, 0.1 W, 0603 0603 RCOG03FR-07412KL ageo
RE 1 34.0k RES, 34.0 k, 1%, 0.1 W, 0603 0803 RCO603FR-0734KL “rageo
RT 1 10.7k RES, 10.7 k, 1%, 0.1 W, 0603 0603 RCOS03FR-0710KTL rageo
R8 1 6.48k RES §.49 k 1%, 0.1 W, 0603 0603 RCOB03FR-07BK48L “’ageo
RS 1 3.08k RES, 3.09 k 1%, 0.1 W, 0603 0603 RCOG03FR-073K0SL ageo
R10 1 2.40k RES, 2.40 k, 1%, 0.1 W, 0603 0803 RCOS03FR-072KAL fageo
R11 1 1.78k RES, 1.78 k, 1%, 0.1 W, 0603 0603 RCO603FR-071K78L “rageo
R13 1 7.15k RES, 7.15k 1%, 0.1 W, 0603 0603 RCOS03FR-077K1SL rageo
SH-J1, SH- 2 12 Shunt, 100mi, Gold plated, Black Shunt SNT-100-BK-G Samtec 969102-0000-DA &)
12
TP1, TPZ 2 Test Point, Compact, Red, TH Red Compact 5005 Keystone
Testpoint
TP3, TP4, 3 Test Point, Compact, Black, TH Black Compact 5006 Keystone
TPS Testpoint
u1 1 5V to 36V, 44 High Output Woltage Power Module TO-PMODT TPSM13604HNDW Texas Instruments

Figure 4-8. TPSM13604HEVM BOM
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standards, and any other safety, security, regulatory or other requirements.
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