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SGM6620 Demo Board Test Report

3V to 17.5V Input, 18V Output, 20A Switch Current

Synchronous Boost Converter

Demo Board Pictures:

Bottom

EHMEBF -
SGMmMICRO SGM6620_EVB Ver:vo0 EX.

NOTE: SGM6620 can operate with an input voltage range of 2.05V to 23V and an output voltage range of 4.5V to 25V,
as specified in the datasheet. However, this report recommends an input voltage range of 3V to 17.5V to ensure optimal
performance under typical output voltage 18V.
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SGM6620

Demo Board Test Report

1. Schematic, BOM List and PCB Layout
Schematic:
VIN "Yziwf“ - NC_LC%EV: 51 sw vouT [-—YouT —1 { vouT]
DRV :3 G ic 1] Bootz s00T i:: LUF==22u;=22“':==22\1':__22“':_:_0~470“;;'“c
S e s e '3(5: 3 T o (’\:‘Z: DRV 91 ooy ol e NCTCS 510k | C4 | c2 | c3a|cs |cs ECl | EC2
T EC T ez | crz| cufcuwo GNDIll NC T 81 peND R6  CL %m—lr -1
200F | 220F | 22uF | 220F |10uF Téa o v | comp WE Y =
:_l:(o:llst EN_ 131 enwuvio vee 10(;; r
e ATND - MODES | \opE AGND —H—HI AGNE_| 4.7uF —||I AGND
% L _l_—'Wv—ZOk LM 10y im MisyNC [—2-SYNC c17
i o] i ov0 —Lc1s AGND ut
aD E__lf_ INC SGM6620
- AGND T1 .
o}3vee —E? :I—? 2
B i ;‘11 +— AGND GND 4;—_!5
E__IT_ INC AGND
BOM List:
Item |Quantity| Designator Description Manufactory
1 2 C1, C15 Ceramic Capacitor, 0.1uF, 25V, X5R, 10%, 0603
2,C3, C3, Murata
2 7 C6, C11, C12, |Ceramic Capacitor, 22uF, 25V, X7R, 10%, 1210 GRM32ER71E226KE15
C13
3 1 C4 Ceramic Capacitor, 1uF, 25V, X5R, 10%, 0603
C7, C8,
4 0 C9,C18, C19 NC
5 1 C10 Ceramic Capacitor, 10uF, 25V, X5R, 10%, 0805
6 1 C14 Ceramic Capacitor, 3.3nF, 25V, X5R, 10%, 0603
7 1 C16 Ceramic Capacitor, 100pF, 25V, X5R, 10%, 0603
8 1 C17 Ceramic Capacitor, 4.7uF, 25V, X5R, 10%, 0603
9 0 D1 NC
10 1 EC1 Electrolytic Capacitor, 470uF, 35V, 20%
11 0 EC2 NC
12 1 EC3 Electrolytic Capacitor, 220uF, 35V, 20%
13 1 L1 Inductor, 2.2uH, DCR(max)=4.3mQ, Isat=27.2A, Wurth
12.1mm*11.4mm*9.5mm 7443320220
14 0 NT1 Shorted
SG-Micro
15 1 Q1 MOSFET, N-CH, 30V, 35A, PDFN-3.3x3.3-8AL SGMNQ;8430
16 0 R1, R5 NC
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17 2 R2, R8 Film Resistor, 1%, 10, 0603
18 3 R3, R10, R11 |Film Resistor, 1%, 0, 0603
19 1 R4 Film Resistor, 1%, 510k, 0603
20 1 R6 Film Resistor, 1%, 40.2k, 0603
21 1 R7 Film Resistor, 1%, 30k, 0603
22 1 R9 Film Resistor, 1%, 20k, 0603
23 1 U1 Synchronous Boost Converter with Stackable SG-Micro
Multi-Phase Function SGM6620
Conclusion: Total 28 components
PCB Layout:
Top Layer Internal Layer1
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2. Bode Plot

Test conditions: ViN=7.2V, Vout=18V, lout=3A/6A, L: 2.2uH(7443320220), measure the bode plot of the device.

Vin=7.2V, Vour=18V, lout=3A

Vin=7.2V, Vour=18V, lout=6A

Frequency Trace 1 Trace 2 Frequency Trace 1 Trace 2
:: M Cursor 1 49.768 kHz_ -14.568 dB. o° _Q_ H Cursor 1 37. BTBkHZ‘ -9.476 dB 0° &
2.264 kHz OdB. 82.765° @ 2095 kHz 0dB | 78241 " ,E
60 200 60 200
50 30
150 150
40 40
Phase h
30 EEES 100 30 A Phase 100
g 20 — % 20 i . —
§ 50 E § - Jl 50 j‘mj
-z E ol g
§ o £ S o o S
£ o = Gain NNl o
] » L L e o e A At Sl el o s B S o
- 50 © S 50 ®
g - T "
- 100 . 30 ' f\v“l 100
-40 A
(e 150 Iyl ff 150
-50 i -50 !
BW=2.264kHz, PM=82.765°, GM=-14.568dB ‘ BW=2.095kHz, PM=78.241°, GM=-9.476dB i
-60 -200 60 -200
100 1k 10k 100k ™ 100 1k 10k 100k ™
Frequency (Hz) Frequency (Hz)
3. Efficiency
Test conditions: L: 2.2uH(7443320220), Vout=18V, measure the efficiency with different Vinand lo.
SGM6620 Efficiency Curve at 18V Output
1
0.95
0.9
c
] /
20.85 -
£ —
w / e V/IN=3V
0.8 - a—\/|N=3.6V
VIN=4.2V
0.75 1 e VIN=7.2V
e \[IN=8.4V
0.7 t
0.001 0.01 0.1 1 10
Output Current (A)
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4. Load Regulation

Test conditions: L: 2.2uH(7443320220), Vout=18V, measure the load regulation with different Vinand lo.

10

SGM6620 Load Regulation at 18V Output
0.20%
0.10%
[ =
S
=3
s
50.00% nanl
g e \/[N=3V
k ——VIN=3.6V
~0.10% - VIN=4.2V
—V/IN=7.2V
e \[IN=8.4V
-0.20% a
0.001 0.01 0.1
Output Current (A)

5. Line Regulation

Test conditions: L: 2.2uH(7443320220), Vout=18V, measure the line regulation with different Vinand lo.

SGM®6620 Line Regulation at 18V Output
0.10%
=
S
®
E
g _—
o
g0.00% | —
= — ———ILOAD=0.01A
.~ ——ILOAD=0.1A
ILOAD=1A
e |LOAD=2A
e |LOAD=3A
-0.10% ; ; ;
3 4 5 6 8 9 10 11 12 13 14 15 16
Input Voltage(V)

17

@ SG Micro Corp

sGmicRO WWW.sg-micro.com

Page 6 of 12
Confidential



SGM6620
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6. Output Voltage Ripple

Test conditions: ViN=7.2V, Vout=18V, L: 2.2uH(7443320220), measure the output voltage ripple.

lo =10mA, Auto PFM

KEYSIGHT
TECHNOLOGIES DS0-X 30247, My65060117, 07.65.2024120519: Wed Sep 10 09:32:16 2025
(== 5.00v/ S0mvi 3 200/ 4 100A 2000us/  00s #E  F o3 ey O
~eany Py
JE
1500 B EF ()
By
BT (4):
714
BREF(3):
50.0n 2074
-l fE ()2
129m
B 4 i BAGT():
7.5Y
L B BT ()
I | | | | sV
T ’ T ’ r BT ()
apfv_swi 121my
1L | ‘ | J | BT (D)
PN -1.0v
il
-s00u -400u 0.0 400y 800us
~ 40,0000V 30.0000A 9:32 AM
DG 20MHz 10.0:1 | DG 20MHz 100 ] Sepin, 2025

, Ch2-Vout/AC, Ch3-Vsw, Ch4-I.

10=500mA, Auto PFM

TKEEHYNSOIL?GI-I‘E-!: DS0-X 3024T, My65060117, 07.65.2024120518: Wed Sep 10 08:37:50 2025

500/ S0mvy 3 200 4 10.0A/ 5.000us/ 00s [ F 3 118y T

U |

| BT

-42mb
FRETF (1)
TAA
FRET ()
. 207
L () e
131my
o uf k“q,.. ! BRET():
7EY

-50.0m BT )

Tl B7V
1 BB ()
v_Sw 88m/

lo =10mA, FPWM

KEXSISHT DSO-X% 3024T, MYB5060117, 07.65.2024120519: Wwed Sep 10 09:34:45 2025
(== 500/ 20mvi 3 200/ 4 100A/  2000us/  00s [T S R -
; o »= [l
s . - ; BABT ()
. " 26.1m
! V\ ' BT (1)1
f 434
! ! BRET (3):
RN 2079
E - LEAE () 2
| ~ - : ™ E7mY.
/ \/’ "b/ f \J/ VA= 5eE
f Y 754
4. 0u BT ()
T’T 5.9v
BRET ()
3y 407mY
1L BT (3):
&’W 200m'
-8.00u -4.00u 0.0 4.00u 8.00us
~ 40.0000v 30.0000A 9:34 AM
DG 20MHz 10.0:1 | DG 20MHz 100 ] Sepin, 2025

, Ch2-Vout/AC, Ch3-Vsw, Ch4-I.

l0=6A, Auto PFM

KEXSISHT DSO-X% 3024T, MYB5060117, 07.65.2024120519: Tue Nov 04 15:59:43 2025
(== 500w/ 200y 3 200 4 100A/  2000us/ 00s mE  F 3 20w
140 PES .
120 HIFE (1) :
319.69kHz
| ) ) FIET (4):
A »"")" ‘.f’% ;!& #' /ﬁ 19,54
N 7\ P / \ /1N \ | EhaT @
\ i \ Y \ / 12.7A
f Nof \ Ui )
e jﬂ w " 440m
1 BRET ()
22Bmy

0.0 BT ()

W\M D1BmY
e 8 ()

o e con
BT (3): H
Je A A A A A N wg;ﬂ M i
40.0000v 30.0000A 5:37 AM £0.0000v 30.0000A 359 PM
'[ ‘ ‘DC 20MHz WUU.1‘DC 20MHz 10 U.WJ Sep 10, 2025 '[ ‘ ‘DC 20MHz WUU.1‘DC 20MHz 10 U.WJ Nov 4, 2025
, Ch2-Vout/AC, Ch3-Vsw, Ch4-I. , Ch2-Vout/AC, Ch3-Vsw, Ch4-I.
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7. Vin On/Off

Test conditions: ViN=7.2V, Vout=18V, L: 2.2uH(7443320220), Vin power on.

lo=10mA

KEXSISHT DSO-X% 3024T, MYB5060117, 07.65.2024120519: Wwed Sep 10 10:22:53 2025
[m=m] 500w/ 100V 3 200% 4 1D0A  5000ms/  00s Bk 478
[+0.0w PES .
0.0 BT () :
-400mY
BRET (1)
1154
BRET (3):
0.0 200%
- IEAE () 2
18.9Y
o BEET():
7.5
BT ()
s 200mY
... BB ()
18.5v
1L BT (3):
4 -00mY
+
-20.0m -10.0n 0.0 10.0m 20.0ms
+ 20,0000V ‘ 30.0000A } 10:22 AM
DG 20MHz 10.0:1 | DG 20MHz 100 ] Sepin, 2025

, Ch2-Vout, Ch3-Vsw, Ch4-I.

l0=2A

KEXSISHT DSO-X% 3024T, MYB5060117, 07.65.2024120519: Wwed Sep 10 10:23:54 2025
[m=m] 500w/ 100V 3 200% 4 1D0A  5000ms/  00s (18 478
[+0.0w PES .
20.0 = - T BepaTmo):
-400mY
BRET (1)
14.7A
BRET (3):
0.0 208Y
- IEAE () 2
18.3v
B S FEET():
7.5
BT ()
s 200mY
... BB ()
18.9Y
1L BT (3):
4 -00mY
+
-20.0m -10.0n 0.0 10.0m 20.0ms
+ 20,0000V ‘ 30.0000A } 10:23 AM
DG 20MHz 10.0:1 | DG 20MHz 100 ] Sepin, 2025

, Ch2-Vout, Ch3-Vsw, Ch4-I.

Test conditions: Vin=7.2V, Vour=18V, L: 2.2uH(7443320220), Vin power off.

lo=10mA

KEYSIGHT

lo=2A

KEYSIGHT

TECHNOLOGIES DSO-% 3024T, MYB5060117, 07.65.2024120519: Wwed Sep 100 10:26:39 2025 TECHNOLOGIES DSO-% 3024T, MYB5060117, 07.65.2024120519: Wwed Sep 10 10:25:09 2025
[ ] 5.00v 100V 3 100% 4 600A/  2000ms/ 4000ms ik 478y [ ] 5.00v 100V 3 200% 4 2004 5000ms/  00s Bik 478y
50,0V mE " . A mE .
= =
40,0 ! BEF () : BEF () :
400 400
L 1 | BREAF (@) BREAF (@)
= - 584 - 2324
BREF (3): BREF (3):
o 96Y 08v
-l fE ()2 -l fE ()2
8.9y 18.9v
BREF(): S BREF():
7.5Y 7.5Y
B BT () B BT ()
200mY 200mY
BT () BT ()
8.5y 18.5Y
BT () BT ()
-S00mY -100mY
400m 00n 1.20 -20.0m -10.0n 0.0 10,00 20.0ms
+ 10.0000Y ‘ 15.0000A } 10:26 AM + ‘ ‘ 20,0000V ‘ 60.0000A } 10:24 AM
DG 20MHz 10.0:1 | DG 20MHz 100 ] Sepin, 2025 DG 20MHz 10.0:1 | DG 20MHz 100 ] Sepin, 2025
, Ch2-Vour, Ch3-Vsw, Ch4-IL , Ch2-Vour, Ch3-Vsw, Ch4-IL
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8. EN On/Off
Test conditions: Vin=7.2V, Vour=18V, L: 2.2uH(7443320220), EN on.

lo=10mA l0=2A

KEXSISHT DSO-X% 3024T, MYB5060117, 07.65.2024120519: Wwed Sep 10 10:30:51 2025 KEXSISHT DSO-X% 3024T, MYB5060117, 07.65.2024120519: Wwed Sep 10 10:31:41 2025
[m=m] 500w/ 100V 3 100¥ 4 500A  2000ms/  00s (13 344y == 500w/ 100V 3 100¥ 4 1D0A/ 2000ms/  00s Bk 344y
[+0.0w PES . [70.0A PES .
20.0 | BT () : ca.0 A s A N TS
5.0V 5.0V
BB (1): ) | BRET (1):
10.84 e 13.54
BB () BB ()
0.0 19.6v 40.0 201
- IEAE () 2 - IEAE () 2
1259 1259
BRET(): BRET():
7.5 7.5
aplv_sw BT aplv s BABT():
- -400mY - -400mY
oo BRET () o0 BRET ()
18.5v 18.5v
L BABT (3 : L BABT ()
4 500 5T -500mY
+
R -4.00n 0.0 4.00n 8.00ms -8.00m -4.00n 0.0 4.00m 5.00ms
+ 10.0000Y ‘ 15.0000A } 10:30 AM + 10.0000Y ‘ 30.0000A } 10:31 AM
DG 20MHz 10.0:1 | DG 20MHz 100 ] Sepin, 2025 DG 20MHz 10.0:1 | DG 20MHz 100 ] Sepin, 2025

, Ch2-Vourt, Ch3-Vsw, Ch4-I_

Test conditions: Vin=7.2V, Vout=18V, L: 2.2uH(7443320220), EN off.

lo=10mA lo=2A

, Ch2-Vout, Ch3-Vsw, Ch4-I.

KEYSIcHT DSO-% 3024T, MYB5060117, 07.65.2024120519: Wwed Sep 100 10:34:58 2025 KEYSIcHT DSO-% 3024T, MYB5060117, 07.65.2024120519: Wwed Sep 100 10:32:29 2025
[ ] 5.00v 100V 3 100% 4 600A/  1000ms/ 2000ms @ik 288y O [ ] 5.00v 100V 3 100% 4 100A/  1000ms/  00s Bik 344y O
R P [70.0A P
S | g
BEF () : BEF () :
5.0V 5.0V
BREF (1) BREF (1)
B.56A - 954
e BREF (3): BREF (3):
S 19.6Y 201y
e S
12.8v 23v
BREF(): BREF():
5.1Y 5.3v
B BT () B BT ()
-400mY -400mY
BT () BT ()
18.5Y 18.9Y
BT () BT ()
-S00mY -500mY
200m 400m 600ns 2.00n 4.00ms
+ ‘ ‘ 10.0000Y ‘ 15.0000A } 10:34 AM + ‘ ‘ 10.0000Y ‘ 30.0000A } 10:32 AM
DG 20MHz 10.0:1 | DG 20MHz 100 ] Sepin, 2025 DG 20MHz 10.0:1 | DG 20MHz 100 ] Sepin, 2025
, Ch2-Vour, Ch3-Vsw, Ch4-IL , Ch2-Vour, Ch3-Vsw, Ch4-IL
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9. Load Transient
Test conditions: Vin=7.2V, Vour=18V, L: 2.2uH(7443320220), measure the load transient.

lo=0-6A, 1A/us, Vout undershoot=0.94V

l0=6A-0, 1A/us, Vout overshoot=0.71V

KEYSIGHT
TECHNOLOGIES DSO-X% 3024T, MYB5060117, 07.65.2024120519: Mon Nov 03 17:10:45 2025
(== 5004/ 100 3 200/ 4 200A/  1000msf  00s Lk 3544
o a2z [
1ae | ) s
Finig
BAEF (1)
2224
B ()
1.94
I E ()
121V
6.3 BAEF ()
l | i 18.27Y
i B EF ()
s ]
e ! ! l 17.08Y
eI 1E ()
148 247
L
Y
4.00n —2.00n oo 2.00u 4.00us
~ 200000V 50.0000A 510FM
DG 20MHz 10.0:1 | DG 20MHz 10.0:1 how 3, 2025

, Ch2-Vourt, Ch3-Vsw, Ch4-I.

10. Line Transient

KEYSIGHT
TECHNOLBGIES DS0-X 3024T, MYE5060117, 07.65.2024120519: Mon Nov 03 17:09:55 2025
== 5.004/ 100V 3 200w/ 4 20047 1000ms/  00s [0S 1814 Tk
L___|
1.1 g .
e T e P e T B (4)
Fohid
BABF():
e 19.84
B PEF ()
ERT
U~ () 2
1.05v
e BRBFEC):
1871V
B EF ()
i 1786V
Ul () :
Lol 244
L \
et
<.00m —e.00m 0l 2.00m 4.00ms
~ 20,0000V 60.00004 509 PM
DC 20MHz 10.0:1 | DG 20MHz 10.0:4 Moy 3, 2025

, Ch2-Vour, Ch3-Vsw, Ch4-IL

Test conditions: Vour=18V, L: 2.2uH(7443320220), change Vin and measure the line transient.
ViNn =17.5V to 3.6V, lo=100mA, Auto PFM

Vin =3.6V to 17.5V, 1o=100mA, Auto PFM

KEYSIGHT

TECHNOLOGIES

10.0v¢ 200V 4 500A 10.00ms/ 0.0s =ik 10.0%

ES0ny

200mve 3

450m M (4) 2

19.0kHz

BREF ()
644

B () :
700mA

UL fE () 2
180mY

BREF ()
156mY

B BT ()
2lmy

L fE (1) 2

7.0A

20.0m

40.0us

-40.0n -20.0n 0.0

464 PM
Nov 3, 2025

16.0000A,

20 0000
DG 20MHz 10.0:1 | DG 20MHz

+ ‘ ‘ man

, Ch2-Vout/AC, Ch3-Vsw, Ch4-I.

DS0-X 30247, MyE5060117, 07.65.2024120519: Mon Nov 03 16:55:13 2025

T mE = .

KEYSIGHT
TECHNOLOGIES DS0-X 30247, My65060117, 07.65.2024120518: Mon Mov 03 16:55:49 2025
(== 10.0v¢ W0mvf 3 200v 4 GO00A/ 1000msf  O0s #LE mov
Bt T ] mE .
450 # (4) 2
19.0kHz
BT (4):
B.4A
B EF ()
700mA
5 U-UE{E ()
180mY
BREF ()
164mY
B BT ()
3
2 21my
L fE (1) 2
7.04
4
-40.00 -20.0n 0.0 20100 40.0ns
~ 200000V 15.0000A 455 PM
DG 20MHz 10.0:1 | DG 20MHz 10.0:1 how 3, 2025

, Ch2-Vout/AC, Ch3-Vsw, Ch4-IL
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SGM6620 Demo Board Test Report

Vin =3.6V to 17.5V, 1o=100mA, FPWM Vin =17.5V to 3.6V, lo=100mA, FPWM

KEXSISHT DS0-X 30247, MYEB060117, 07 .65.2024120618: Mon Nov 03 16:58:05 2075 KEXSISHT DS0-X 30747, MYEB060117, 07 .65.2024120618: Mon Nov 03 16:58:31 2075
L 0w Womv 3 200w 4 SD0A/  IDMOms 00 21 nov L 0w Womv 3 200w 4 SD0A/  IDMOms 00 21 nov
F00mit J— O | . e | .
200 HIFE (1) : z00n HIFE (1) :
TikHz TikHz
BRET (1) : BRET (1) :
374 374
BT (1) BT (1)
334 334
LB () 2 LB () 2
101y Bmy
BAET () BAET ()
v iy
BB () BB ()
5B BB
U (4 : U (4 :
708 -0 708
40.0m eo.om oo 20.0m 40.0ns 40.0m eo.om oo 20.0m 40.0ns
. 20 000 15 0000A, 458 PM . 20 000 15 0000A, 459 PM
DC 20MHz 10.0:1| DC 20MHz 1001]  Nov3, 202 DC 20MHz 10.0:1| DC 20MHz 1001]  Nov3, 202
, Ch2-Vout/AC, Ch3-Vsw, Ch4-I. , Ch2-Vout/AC, Ch3-Vsw, Ch4-I.
ViN =3.6V to 17.5V, 10=3A ViN =17.5V to 3.6V, 10=3A
KEXSISHT DS0-X 30747, MYEB060117, 07 .65.2024120618: Tue Nov 04 16:01:14 2075 KEXSISHT DS0-X 30747, MYEB060117, 07 .65.2024120618: Tue Nov 04 16:02:57 2075
0w Soimivi 3 00 4 M0A 1000ms  00s 21 nov L 0w Soimivi 3 00 4 M0A 1000ms  00s 21 nov
1406 - e nE . [1#0a . PES .
(4 120 FE )
Finig Finig
BT (1) : i | | KT (1)
06 1964
BT (1) : BT (1) :
Eni Eni
- IEAE () 2 - IEAE () 2
B B
BRET () BRET ()
20m 20m
BT () : BT () :
B0 B0
- IEAE () : - IEAE () :
04 124
—40.0u o0.0m o 20.0u 40.0us —40.0u o0.0m o 20.0u 40.0us
+ [ ‘ ‘ 20,0000V ‘ 60.0000A } 4:00 PM + ‘ ‘ 20,0000V ‘ 60.0000A } 402 PM
DG 20MHz 1001 | D6 200z 1004]  Nova, 2055 DG 20MHz 1001 | D6 200z 1001]  Nova, 2055
, Ch2-Vout/AC, Ch3-Vsw, Ch4-I. , Ch2-Vout/AC, Ch3-Vsw, Ch4-I_
11. Over Current Protection
Test conditions: ViN=7.2V, Vout=18V, L: 2.2uH(7443320220), increasing lo and measure OCP.
lo=0 to 10A, set valley Limit=20A OCP threshold
KEXSISHT DS0-X 30747, MYEE060117, 07 .65.2024120518: Wed Sep 10 11:00:43 2075 KEXSISHT DS0-X 30747, MYEB060117, 07 .65.2024120518: Wed Sep 10 11:01:58 2075
L 0w a3 0w 4 M0A 2000mst 00s mE 0t o3 TV D L 0w waw 3 0w 4 0A 2000us/ 4840ms @k ¥ 3 B7SY (G
e 008
U | nE
120 BhET () 0.0 BB
P A Uy S - . 1w i 137
BREF ()
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SGM6620 Demo Board Test Report

12. Over Voltage Protection
Test conditions: Vin=7.2V, Vour=18V, lo=50mA, L: 2.2uH(7443320220), short FB Pin, measure the OVP entry and

recovery.
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13. Thermal Test
Test conditions: Vin=7.2V, Vour=18V, L: 2.2uH(7443320220), measure the case temperature rise with different load

current.

Case Temperature Rise vs. Output Current
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