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1 INTRODUCTION

The SGM6614 is a 15A switch current, fully integrated synchronous Boost converter. The
integrated switch FET and rectifier switch with an 8.8mQ and a 12.2mQ on-resistance
respectively provide high conversion efficiency for portable applications. The wide input voltage
range of 2.17V to 18V offers flexibility to various input supplies such as single-cell to multi-cell
lithium batteries. The device can support up to 18V output. The SGM6614 operates in PWM
mode at medium and heavy loads and automatically switches to PFM mode at light loads to keep
high conversion efficiency. The SGM6614 is available in a Green TQFN-3x2.5-11L package. And
this test report, as a support document for the EVB respectively, contains the schematic diagram,
BOM, PCB Layout, test data and waveforms. Please refer to SGM6614 datasheet for the details.

2 PACKAGE AND EVB PHOTO

SGM6614 (TOP VIEW)
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Figure 1 SGM6614 Pin Configuration Figure 2 Evaluation Board

3 EVB ELECTRICAL SPECIFICATION

Table 1 Electrical Characteristic Summary

Parameters \ Conditions \ Min \ Typ Max Unit

Input Characteristics

Input Operating

Voltage Range 2.17 3.6 v

Shutdown Current Vin=3.6 V, Vour=16 V, EN Low 1.5 LA

Quiescent Current Vin=3.6 V, Vour=16 V, EN High 0.34 1.4 LA

Output Characteristics

Output Voltage Vin=3.0-15V, Vour = 16V, 16.024 16 16.026 Vv
Iout=0.1A

Output Current Vin = 3.6V, Vour = 16 V 0 2.3 A

Efficiency Vin = 3.6 V, Vour = 16 V, Tout = 93.28 %
2.0A

Environment

Ambient Temperature | Free Air Flow 0 25 45 oC
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4 SCHEMATIC DIAGRAM
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Figure 3 Schematic Diagram
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5 BILL OF MATERIALS

Table 2 SGM6614 (Vout = 16V) BOM

Designator Comment Quantity Description package PN

C1 100uF 1 VZT %51, 50V

C2, C4, C5, C6, C7,C8, C9 22uF 7 CAP, CERM, 22 uF, 25 V, =10%, X7R,1210 C1210SM GRM32ER71E226KE15L |[MURATA

c3 1uF 1 CAP, CERM, 1 LF, 25V, =10%, X5R, 0603 C0603SM GRM188R61ET105KAADD [MURATA
CAP, CERM, 2.2 nF, 50 V, £10%,

c10 2.2nF 1 X7R. 0603 C0603SM

C11 30pF 1 (?E'SA(\)Z CERM, 30 pF, 50 V, £5%, COG/NPO, C0603SM GQM1875C2E300GB12 |MURATA

c12 4.7uF 1 CAP, CERM, 4.7 uF, 25V, + 10%, C0603SM GRM188R61E475KE11D [MURATA
X5R, 0603

C13,C16 100nF 3 CAP, CERM, 0.1 pF, 100 V, 20%, C0603SM GRM188R72A104KA35D [MURATA
X7R, 0603

c1s 1uF 1 CAP, CERM, 1 pF, 100 V, + 20%, C0603SM
X7R, 0603

C14 NC 1 C0603SM

c17 T00uF(NC) 1

Cc18 NC 1 C1210SM

J1,12,J3, )4 CONN/2.45mm 4 I/0-1PIN-D2.45mm

JP1 1 Connector CN254SP02M

JP2 1 Connector CN254SP03M

L1 2.2uH 1 2.2 utH +20% 16A 2.2mQ 1090 78439369022 WURTH

R1 365k 1 RES, 365 k, 1%, 0.063 W, 0603 R0603SM

R2 14.3k 1 RES, 14.3 k, 1%, 0.063 W,0603 RO603SM

R3 100hm 1 RES, 10ohm, 1% R0603SM

R4 NC 1 R0603SM

R5 75k 1 RES, 75 k, 1%, 0603 R0603SM

R6 0 2 RES, 0, 5%, 0.063 W, 0603 R0603SM

R7 100 1 RES, 0, 5%, 0.063 W,0603 R0603SM

TP1,TP2,TP3,TP4,TP5,TP6,TP7 4 TP

U1 SGM6614 1

D1 NC 1 3 A, 30V low VF MEGA Schottky barrier rectifier [SOD128 PMEG3030EP Nexperia
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6 EVALUATION BOARD LAYOUT
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Figure 4 PCB TOP
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Figure 5 PCB Mid-layer 1
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Figure 6 PCB Mid-layer 2

Figure 7 PCB Bottom
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7 SETUP NOTES

7.1 Output Voltage

The output voltage of the EVB depends on R1 and R2. The user can change the external
components based on Table 3 to configure the output voltage for your desired application, and
the compensation parameter is also recommended on Table.

Table 3 Selecting the different Resistors for Output Voltage Setting

Output Voltage Feedback Resistance Recommended compensation parameter
Setting Vour (V)
R1 (kQ) R2 (kQ) Rs (kQ) Cio (nF) Ci1 (pF)
5 105 36.5 3.3 30
13 294
16 365 14.3 75 2.2 30
18 412

7.2 IP1-(VIN Control)

The JP1 jumper connects the control VIN with power VIN. By default, this jumper is set to the
ON position. Take off the jumper for a user-defined voltage.

7.3 JP2-(Enable)

Placing a jumper across EN and H (VIN) pins of JP2 enable the output. Placing a jumper across
EN and L (GND) pins of JP2 disable the output.

8 TEST DATA AND WAVEFORMS

8.1 Input Shutdown Current
Test Condition: EN Low, SGM6614 disabled
Table 4 Shutdown Current

Vin(V) 2.5 3.6 5.0 7.2 9.0 12 14
Iin(uA) | 0.128 | 0.186 | 0.259 | 0.375 | 0.471 | 0.629 | 0.735

8.2 Input Quiescent Current
Test Condition: EN High, SGM6614 no switching
Table 5 Input Quiescent Current

Vin(V) 2.5 3.6 5.0 7.2 9.0 12 14
Iin(uA) | 0.119 | 0.174 | 0.243 | 0.351 | 0.441 | 0.589 | 0.689
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8.3 Efficiency

Efficiency at 5V Output Voltage
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Figure 8 Efficiency vs Iout at 5.0V output

Efficiency at 16V Output Voltage
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Figure 9 Efficiency vs Iout at 16V output
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Efficiency at 18V Output Voltage
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0.01 0.1 1
Output Current(A)
Figure 10 Efficiency vs Iout at 18V output
8.4 Turn-on
Note: C1: Vout; C2: SW; C3: Vin; C4: IL for turn-on waveform
KEYSIGHT DS0-X 3034T, MY61174094, 07.40.2021031200: Tue Jul 05 10:58:33 2022
500v/ 2 600V 3 500v/ 4 200A&/  2000ms/ -1.000ms  Stop BBV A2
20.0V I - i Summary Ei_
: | Acquisition
Narmal
100MSals  350MHz

DC 20MHz  10.0:1
DC 20MHz  10.0:1
DC 20MHz  10.0:1

=9.00m =5.00m -1.00m 3.00m 7.00ms
[:‘ 5.0000% 10.0000% 6.00000A 10:58 AM
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Jul 5, 2022

Figure 11 Turn-on at 3.6Vin, 16Vout/0.1A
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m TKEEI-?;.ISC-!.?(!-ILI DS0-¥ 3034T, My61174094, 07.40.2021031200: Tue Jul 05 10:59:43 2022
500v/ 2 B00vY 3 800V 4 100A  2.000ms/ -1.000ms Stop 8BV &
70.0A v - i Summary 35_
s0.0 ' | Acquisition
Narmal

100MSals 350MHz

DC 20MHz  10.0:1
DC 20MHz  10.0:1
DC 20MHz  10.0:1

=9.00m =5.00m -1.00m 3.00m 7.00ms

M 50000V 10.0000% 30.0000A, I 10:59 AM
& DC 20MHz 10.0:1| DG 20MHz 10.0:1 | DC 20MHz 10.0:1 Jul 5, 2022
Figure 12 Turn-on at 3.6Vin, 16Vout/2.0A
8.5 Turn-off
Note: C1: Vout; C2: SW; C3: Vin; C4: IL for turn-on waveform
TKEEI\.ISOILgf.":IIEI DSO-X 3034T, My61174094, 07.40.2021031200: Tue Jul 05 11:01:29 2022
500v/ 2 500V 3 500V 4 1004/ 5000ms/  00s Stop BBV o7
20.0v k4 . _
] i Summary i
1 MNorrmal
I 39.1MSa/s  350MHz
DC 20MHz  10.0:1
DC 20MHz  10.0:1
I DC 20MHz  10.0:1
-20/.0m -10/.0m oo 10.0m 20.0ms
M 5.0000Y 10,0000 30.00004 11:00 A
= DC 20MHz 10.0:1| DC 20MHz 10.0:1| DC 20MHz 10.0:1 Jul 5, 2022

Figure 13 Turn-off at 3.6Vin, 16Vout/0.1A
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KEYSIGHT
TECHNOLOGIES DS0-¥ 3034T, MY61174094, 07.40.2021031200: Tue Jul 05 11:02:25 2022
500v/ 2 600V 3 600V 4 10.0A&/  1.000ms/  00s Stop AV o
1 Summary EE_
Naormal
156MSals  350MHz
DC 20MHz  10.0:1
DC 20MHz  10.0:1
DC 20MHz  10.0:1
-4 .00m =2.00m D;EI 2.00m 4 .00ms
I;‘ 5.0000V 10.0000v 30.00004 11:01 AM
u DC 20MHz 10.0:1 | DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Jul 5, 2022

Figure 14 Turn-off at 3.6Vin, 16Vout/2.0A

8.6 Ripple and Noise
Note: C1: Vout (AC Coupled); C2: SW; C3: Vin; C4: IL for ripple & noise waveforms

TKEEHYNSOIL(OSC!-IIEI 0S0-¥ 3034T, My61174084, 07.40.2021031200: Tue Jul 05 10:32:59 2022
B0mv/ 2 10.0v/ 3 5.00v/ 4 2.00A4 5.000us/ 00s Stop £ 2 130v o7
S0.0mY k4 Meas ;;_
0.0 Pk-Pk( ):
= T 26mv
1 Max( )
-50.0m | I { { 1 1 1 13mVv
) ! Min( ):
-100m | “ | | | -13my
I
e N
—-200m
SL. -250 /\'
4 3 l=300m
H & l'w
-20}. 0u -10/. 0u D;EI 10.0u 20.0us
l;‘ 0.0v 10.0000Y 5.00000A, 10:32 AM
L DC 20MHz 10.0:1 | DC 20MHz 10.0:1| DC 20MHz 10.0:1 Jul &, 2022
Figure 15 Ripple & Noise at 3.6Vin and 16Vout/0.1A
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KEYSIGHT
TECHNOLOGIES DSO-X 3034T, Myel1174094, 07.40.2021031200: Tue Jul 05 10:35:02 2022
(=] 200mvy 100v/ 3 600V 4 100A/  1.000us/  00s Stop 130V o
200mY Meas 3 .
Eu.o Pk-Pk( ):
120my
Max( )
-eaan E8my
Min( ):
_400m -B1mv
-B00m
=800m
I’MWMM
ﬂ?fl 20
=4 .00u =2 .00u 0.0 2.00u 4.0Dus
- ’ 10,0000 30.0000A 10:34 AM
, DC 20MHz 10.0:1 | DC 20MHz 1001)  Juls,2022

Figure 16 Ripple & Noise at 3.6Vin and 16Vout/2.0A

8.7 Load Transient Response
Test Condition: Vin=3.6V; Vout=16V; Load from 0.1A to 2.0A. C1 is Vout (AC) and C4 is Iout

KEYSIGHT
TECHNOLOGIES DS0-X 3034T, Mye1174094, 07.40.2021031200: Tue Jul 05 10:40:22 2022
(=] 1.00vf 3 4 100A/  2000us/ 4937us Stop £ 4 BE2mA A0
3.007 P .
2.00 Pk-Pk( ):
297V
Max( )
e 129V
Min( ):
Et-.n:n -1.68Y
=-1.00
-2.00
-30B8u 93 47U 494 u 294u 1.28ms
B 10,0000 3.00000A 10:39 AM
| DC 20MHz 10.0:1| DC 20MHz 100:1)  Juls, 2022
Figure 17 3.6Vin Load Transient
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8.8 Over Current Protection (OCP)
Test Condition: Vin=3.6V, Vout=16V, Iout: 0.1-2.5A. C1: Vout; C4: IL

KEYSIGHT
M‘ TECHNOLOGIES DS0-X 30347, MyE1174094, 07.40.2021031200: Tue Jul 05 11:17:42 2022
2.00vf 2 3 4 5.00A4 20.00us/ B25.0ns Stop £ 4 9.38A
35.0A h 4 . .
i Summary ::.
Normal
5.00GSafs 350MHz
— | Channels
20.0 DC 20MHz 10.0:1
DC 20MHz 10.0:1
DC 20MHz 10.0:1
15.0
T]10.0 1
M
5.00
ofJo
=79.4u -39.4u E25n 40.6u 80.Bus
+ 10.0000V 10.0000v 15.0000A, 11:17 AM
DC 20MHz 10.0:1| DC 20MHz 10.0:1| DC 20MHz 10.0:1 Jul 5, 2022

Figure 18 OCP at 3.6Vin and 16Vout

8.9 Over Voltage Protection (OVP)
Test Condition: Vin=3.6V, Vout=16V, Iout=0.1A. C1: Vout; C2: SW; C4: IL

w TKEELSOIL?C!;I'EI 0S0-¥ 3034T, My61174084, 07.40.2021031200: Tue Jul 05 11:27:08 2022
5.00vF 2 10.0v/ 3 4 10.0A4 500.0usf B25.0ns Stop 177V o0
o T £ Summary EE.
MNorrmal
313MSafs  350MHz

DC 20MHz 10.0:1
DC 20mMHz  10.0:1
DC 20MHz  10.0:1

—2.00m -9989u E25n 1.00m 2.00ms

+ 10.0000% 10.0000% 30.0000A 11:26 AM
DC 20mMHz 10.0:1 | DC 20MHz 10.0:1| DC 20MHz 10.0:1 Jul 5, 2022

Figure 19 OVP at 3.6Vin and 16Vout
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8.10 Over Temperature Protection (OTP)
Test Condition: Vin=3.6V, Vout=16V, Tout=2.0A. C1: Vout; C2: SW; C4: IL

w TKEEHYNSOIL(OSG!-\'EI DS0-¥ 3034T, My61174094, 07.40.2021031200: Tue Jul 05 11:43:17 2022
a00vVY 2 100vwf 3 4 10.0A4 2000us! B25.0ns Stop 101V o7
o 1 i Summary EE.
Narmal
I3IMSals  350MHz
o | Channels
10.0 DC 20MHz 10.0:1

DC 20MHz  10.0:1
DC 20MHz  10.0:1

625n 401u 801us
+ 10.0000 10.0000% 30.0000A 11:42 AM
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Jul 5, 2022

Figure 20 OTP at 3.6Vin and 16Vout
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