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FEATURES
Input voltage Range: 3V to 9V

Output Current: 1.6A
Output Voltage: 12V
Oscillator Frequency: 2MHz

High Efficiency: >91% at 1A from 6VIn to
12Vour

Full-featured evaluation board for AWT5157
. Shutdown Function
. OCP
. Thermal Shutdown
EQUIPMENT NEEDED
Power supply upto 9 V
Oscilloscope

Multimeter

GENERAL DESCRIPTION

The AWT5157 EVM (Shown in Fig.1) is designed
for the evaluation of high-performance non-
synchronous boost regulator AWT5157. The
AWT5157 can operate over a wide input voltage
range from 2.9V to 45V with low operating

current.

Standard features, such as enable/shutdown
control, UVLO, power good (PG) indicator, line
and load regulation and over current protection

can be demonstrated by this evaluation board.

For full details on the AWT5157 BOOST

regulator, see the AWT5157 data sheets.

Fig.1 Evaluation Board Picture
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ELECTRICAL SPECIFICATION

Tablel. AWT5157 EVM Electrical Specifications

Name | Pin Description Test Conditions | Min. | Typ. Max. | Unit
VIN P1 Input voltage range VIN Operation 3 9 \%

VOUT P2 Output Voltage 12 \%
EN TP8 Enable Input 0 45 \%

TEST POINTS and JUMPER DEFINITION

Table 2. Test Points Definition

Pin Description
TP1 Input Voltage Sense Pin
SW Probe point for the Switch node of the boost circuit
TP3 Output Voltage Sense Pin
TP4 GND Pin
TP5 GND Pin, Negative output voltage sense connection
TP6 GND Pin, Negative input voltage sense connection
TP7 GND Pin
TP8 Enable Voltage Pin
TP9 Input for external clock signal
JP1 Directly connect VIN to the BIAS pin
JP2 Directly connect EN/UVLO to the VIN
SS Pin, Monitor the SS pin
SYNC Pin, Monitor the SYNC pin
1 COMP Pin, Monitor the COMP pin
PGOOD Pin, Monitor the PGOOD pin
VCC Pin, Monitor the VCC pin
(NN), Hiccup mode disabled, spread spectrum disabled
12 (HS), Hiccup mode enabled, spread spectrum enabled

(HN), Hiccup mode enabled, spread spectrum disabled

(NS), Hiccup mode disabled, spread spectrum enabled

BENCH SETUP

In order to prepare the evaluation board for
operation, several steps should be completed
before the initial use:

1.

2. Connect an electronic load which is
capable of sinking more than 1.6A to
the output terminal P2, and set load

current to OA.

Connect power supply which is
capable of 9V/1.6A to the input
terminal P1, DO NOT turn on the

power supply.
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3. ltis highly recommended that an
ammeter should be put in series with
the input power supply and the
electronic load to measure supply and
load current, a voltmeter should be

ol
< =0

place on the input and output voltage logwin

sense pins to get an accurate input

and output voltage (See Fig.2). Fig.2 Series with the power supply and the electronic Load
4.  Once a proper output voltage is ¥ 800us/div
) . Vi ' i -
established, gradually adjust the load e s |
current or the input voltage within
operating range to observe regulation, Vour
efficiency and other parameters. ~
TEST PROCEDURE AND RESULT 4 I e e | PGOOD .

2v/div

Soft Start

Fig.3 Soft Start by Viy = 3V, lour=0A
1. Follow the procedures in BENCH SETUP session. g Y Vi o

¥ 800ps/div

2. Set electronic load to OA. Vin | * i
...?.Y_l/"‘” | | | | | :
3. Set Ven=3V and turn on enable power supply. | | P i

Vour

4. Set V=3V and turn on input power supply, use svidy

oscilloscope to observe input voltage, output =

ss
iv. | | ] | - PGOOD ...
voltage, SS voltage and PGOOD voltage. - r vidy

5. Follow the steps above to verify the conditions Fig.4 Soft Start by Vix = 6, loyr = 0A

for ViN=6V and 9V.

Ve | | | | 800us/div ...
The measured soft start waveforms at no load SV *

00 v

conditions are shown in Fig.3, Fig.4 and Fig.5. The

measured soft start waveforms at load conditions

are shown in Fig.6, Fig.7 and Fig.8.

PGOOQOD ...,

2v/div

1vidiv-

s | |

Fig.5 Soft Start by Viy = 9V, lour= 0A
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1 — 1.2A/ps, use oscilloscope to observe output
Vin | 800us/div w:
S p voltage and load current (See Fig.10).
m-——-——-! o] g ( g )
fr 6. Set Vin=9V and turn on input power supply.
Vou >, ==
e f“""""‘”f 7. Set electronic load to dynamic mode and set
S el load step from 0.8A to 1.6A with a slew rate of
ss
i PGOOD ™ 1.6A/us, use oscilloscope to observe output
2vidiv

voltage and load current (See Fig.11).
FIgG Soft Start by Vin =3V, lour= 0.5A

.9
Vin 200us/div
5V/div|

lo Rl

800us/div

e I ! I [ ! |
g 1 e A
e | e

[1
] |

o , Vout
SS 200mV/div
P PGQOD ..
e 2Vidiv
|
Fig.7 Soft Start by Viy = 6V, lour= 1.6A Fig.9 Load Transient, Vix = 3V, lour = 0.3 At0 0.6 A
¢ U .
o 800us/div ! 200us/div
5Vidiv
oS = [ \
P - N ,
Vour F ,_.‘#-‘
5V/div J Y £
D b TSI %
= | . Vour
e mvidiv
SS 200mV/di
- 1Widiv | PGOOD s«
2vidiv
Fig.8 Soft Start by Viy = 9V, loyr = 1.6A Fig.10 Load Transient, Viy = 6V, lour = 0.8 Ato 1.6 A

Load Transient

i -5
200us/div

1. Follow the procedures in BENCH SETUP session. I |

IOUT

) 500mV/div [ | | k
2. Set V\n=3V and turn on input power supply.

.. | .
3. Set electronic load to dynamic mode and set = =\f“’m-jk==m=“

Vour'
load step from 0.3A to 0.6A with a slew rate of 200mvidiv
1.2A/ps, use oscilloscope to observe output
voltage and load current (See Fig.9). Fig.11 Load Transient, Viy = 9V, loyr = 0.8 At0 1.6 A

4. Set Viy=6V and turn on input power supply. It recommended to use minimized measurement

loop (shown in Fig.12) to evaluate the load

5. Set electronic load to dynamic mode and set )
transient performance.

load step from 0.8A to 1.6A with a slew rate of
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EfflClency Curve

100
5 80
&
60
—VIN=3Y
—VIN=dY
—VIN=EY
; —— VIN=BY
‘:‘r,n 0.2 0.4 0.6 0.8 Lo 1.2 1.4 L6
Qutput Current (A)
Fig.12 Measured Method Fig.16 Efficiency vs Load
Steady State waveforms Load Regulation Curve
12.12
The output voltage ripple is measured directly next .
to C14. o =
) e
] 7| 2. L~ b
SW 400ns/div ‘ o lA 08&
10Vidiv e a 12.07
§ 12.06
lﬂﬂﬂﬂﬂﬂﬂf
12.04
VouilAC B R S . B I RN 12.03
somwmfv“/“w“""mw“w” A A P e M Lj Zz —
12.01 — VIN=5V
| . . —— VIN=9V
hmwwﬂ__ﬁ, =00 0.2 0.4 0.6 0.8 L0 L2 14 1.6 1.8
IL T 1 T lout(A)

2A/div

Fig.17 Load Regulation
Fig.13 Steady State, Viy = 3V, lour = 0.6A

Thermal Performance

sw! | | Y | | 400ns/div )‘
1ovidiy . Auto  69.5
Vout/AC |
50mVId|v r\. J\ \f(rl‘p\. /‘V\-\\ \/U\.‘ Ll‘ fm'
LY I \f i r

B LR BN A R SV e \\jw s Chip heat source  §]
| | | ] I L sy
2A/div|

Inductor heat source
Fig.14 Steady State, Viy = 6V, loyr = 1.6A
¥ N

SwWi_ R 400ns/dv_. 1 Fig.18 Vin =3V, lour = 0.6 A, Vaias =V, no Forced Air Cooling

m : Auto 45.8

=
ot T et “-w-’"”“”‘-ﬂf-" T M= T L
Vout/AC : : n
50mV/div T T e
mem Chip heat source
IL i
2Adiv]| -

Fig.15 Steady State, Viy = 9V, loyr = 1.6A

Inductor heat source .

Flglg V|N =3 V, |ou‘r =0.6 A, VBIAS =12V, no Forced Air COO”ﬂg
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o

Chip heat source

Auto

59.3

FIgZO V|N =6 V, IOUT =16 A, VBIAS = vin, NO Forced

Auto 43.4

FIng V|N =9 V, IOUT =1.6 A, VBIAS = vin, NO Forced

Air Cooling Air Cooling
AC Loop Response Curves
50 - 200
Frequency Gain Phase
__ 40 Cursor1 | 7.841kHz 0dB 38.916° |150
3 30 o Cursor 2 | 97.584kHz | -18.57 dB 0° s
) P 100 &
S 20 - 1 . @
iR (1] O e, Y R 0 e o s0 &
o ! ] o
= | 4
>3] i AL I eI IR e —— 0o £
c . (V]
‘®-10 s ~ X
U =1 LT Ul 50
= -20 A ——— P &
b ~—~I -100,=
5'30 \"\\
= SN
40 -150
S0k 10k 100k 2%
Frequency (Hz)
Trace 1-Trace 2
Fig.22 Control Loop Response, Vin=3V, lour= 0.6 A
50 200
Frequency Gain Phase
_.40 Cursor1 | 14.6kHz 0dB 64.724° |150
[2a]
T 30 Cursor 2 | 129.196kHz | -15.903 dB 0° -
) e U 100 &
oY e n—— = 8
Z 10 s i 1 50 2
o ~ ~ [
© T ~
= 0 = . o £
£ 2 o
3 -10 TSR i X | -50 ¥
~-20 — 9
() N -100=
& -30 M =
[ N
40 N -150
S0k 10k 100k 200

Frequency (Hz)

~Trace 1-Trace 2

Fig.23 Control Loop Response, Vin=6V, lout = 1.6 A
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50 200
Frequency Gain Phase
= 40 bl Cursor 1 | 28.634kHz 0dB 73.525° |150
T 30| e Cursor 2 | 174.783kHz | -17.661 dB 0° i
& ~_ 100 £
T 20 miedutonicnec B e Y
= . . s0 2
%1 ‘ Y (=%
f c
>0 ~ 0 3
c o
‘©-10 s 50 N
3 50 N
= -20 . 9
© 100
¢ =
©-30 =l
" a0 ™~1-150
=0 10k 100k %0

Frequency (Hz)

~Trace 1-Trace 2

Fig.24 Control Loop Response, V=9V, lour= 1.6 A
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SCHEMATIC
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Fig.25 AWT5157_EVM Schematic
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LAYOUT DIAGRAMS

° . °
...... TP5
H H 5"5@
UVIN
° GND

© GND_SNS

TP

TP3
TP1L

@ unsws b v (@
/A Analogwin

AWT5157_EVM_REV_1.0

Fig.26 Top Layer

ooooo QO

Fig.27 2" Layer
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Fig.29 Bottom Layer
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BILL OF MATERIALS

Table 3. BOM for AWT5157EVM

Designator Description Part Number Quantity

C1, C10 CAP, AL, 22pF £10% 100V, SMD, D8xL10.5mm RVT2A220M0810 2

Cc2 CAP, MLCC, 100nF +£10% 50V, 0603 CGA0603X7R104K500JT 0

C15,C16 CAP, MLCC, 100nF £10% 50V, 0603 CGA0603X7R104K500JT 2

C3 CAP, MLCC, 1pF £10% 50V, 0603 CGAO0603X5R105K500JT 0

C4,C5 CAP, MLCC, 10uF £10% 50V, 1210 GRM32ER71H106KA12L 0

C6, C7,C8, C9 | CAP, MLCC, 10pF +£10% 50V, 1210 GRM32ER71H106KA12L 4
C11, C12, C13,

c14 CAP, MLCC, 4.7uF £10% 50V, 1210 GRM32ER71H475KA88L 4

C17 CAP, MLCC, 1pF £10% 16V, 0603 CGAO0603X5R105K160JT 1

C18 CAP, MLCC, 100nF £10% 100V, 0603 CL10B104KC8NNNC 1

C19,C21 CAP, 0603 Don't Need Install 0

Cc20 CAP, MLCC, 22nF £10% 16V, 0603 CCO0603KRX7R7BB223 1

C22 CAP, MLCC, 10nF £10% 16V, 0603 CCO0603KRX7R7BB103 1

Cc23 CAP, MLCC, 100pF £10% 16V, 0603 CCO0603KRX7R7BB101 1

D1 100V, 10A Schottky, TO-277B SB10100 1

J1 Black direct insertion, 2.54mm-1x5P C2337 1

J2 Black direct insertion, 2.54mm-2x4P PZ254V-12-8P 1

JP1, JP2 Black direct insertion, 2.54mm-1x2P C2337 2
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Designator Description Part Number Quantity
L1 Inductor 1.5uH, Coilcraft, SMD,6.3x6.5mm XEL6030-152MEC 1
U1 Wide Input Voltage Range Boost/SEPIC/Flyback AWTS157BER L

Converter, QFN3x3-16L

P1, P2 Power terminal block, green, 1x2P 5.08mm WJ500V-5.08-2P 2
R1 RES, 0Q +1%, 2W, 2512 FRP2512F0000TS 1
R2, R10, R13 RES, 0Q +1%, 0603 0603WAFO0000T5E 3
R3 RES, 4.99Q +1%, 0603 SCRO0603F4R99 1
R4 RES, 61.9k +1%, 0603 RCO0603FR-0761K9L 1
R5 RES, 20Q +1%, 0603 0603WAF200JT5E 1
R6, R16 RES, 100k +1%, 0603 0603WAF1003T5E 2
R7 RES, 49.9k +1%, 0603 FRCO0603F4992TS 1
R8 RES, 4.53k +1%, 0603 RCO0603FR-074K53L 1
R9 RES, 9.53k +1%, 0603 0603WAF9531T5E 1
R11 RES, 71.5k +1%, 0603 FRCO603F7152TS 1
R12 RES, 2.61k +1%, 0603 FRCO0603F2611TS 1
R14 RES, 26.7k +1%, 0603 FRCO603F2672TS 1
R15 RES, 56.2k +1%, 0603 FRCO0603F5622TS 1
TP1 VINS, Test Point, Multipurpose, Red RH-5010 1
TP3 VOUTS, Test Point, Multipurpose, Red RH-5010 1
TP4 GND, Test Point, Multipurpose, Black RH-5011 1
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Designator Description Part Number Quantity
TP5 GNDS, Test Point, Multipurpose, Black RH-5011 1
TP6 GNDS, Test Point, Multipurpose, Black RH-5011 1
TP7 GND, Test Point, Multipurpose, Black RH-5011 1
TP8 EN/UVLO, Test Point, Multipurpose, Red RH-5010 1
TP9 SYNC, Test Point, Multipurpose, Red RH-5010 1

Rev.1.0 | Page 13 of 14



http://www.analogwin.com/

DEMO MANUAL

. AWT5157
A AﬂQ'OgWIn EVM User’'s Guide

Table 4. Device and Package Configurations

EVM DEVICE Output Current

AWTS5157EVM AWT5157 1.6A
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