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SGM64104 Demo Board Test Report

1. Schematic, BOM List and PCB layout

1.1 Schematic

Vin=12V, 5A TYR. Vout=1.8V, 10A TYP, 20A MAX.

J

2
Eli Rl 100 D1 6
R3 100k R4 D BATS54HT1  Prebias
0 R 0 g /=
Ul ’_} [o}]
N1 EN HDRV 10 RV NMOB-BSCO24NEZLS
. FB2 | sw [L2_SW m | VOUT
PGN?D }Sﬁmazw R6 422k 133 |lcoBE vp  Boor |8 BQ&')J(O l%i ) 744314110 .
cs PO | ypp LDRV |-Z—PRV 2 o - 1
'W | % BP55_| BES < Q} o T loout T 006 T our ZE
’?.Slli % Dk: SGM64104 flcl NMSO BSCO24NE2LS ot
AGND ) = Icu :I:%lg L
= 4.7uF =
v PGND 1 PGND
ﬁ)ll? AGND = PGTN'D
TP13 N
Bl Supply ) R16 20k ) R15499
RIS R10 R172.61k M
NC T6k 1000pF
AGND N\%’
L1
AGND PGT\ID
1.2 BOM List
Item |Quantity Designator Description Manufactory
1 2 C1,C2 Ceramic capacitor, 47uF/25V, 1210
2 1 C3 Ceramic capacitor, 10nF/10V, 0603
3 1 C4 Ceramic capacitor, 470nF/10V, 0603
4 1 C5 Ceramic capacitor, 100pF/10V, 0603
5 2 C6, C7 Ceramic capacitor, 100uF/10V, 1210
6 1 C8 Ceramic capacitor, 1uF/25V, 0603
7 1 C9 Ceramic capacitor, 0.1uF/25V, 0805
8 1 C10 NC
9 1 C11 Ceramic capacitor, 4.7uF/25V, 0805
10 1 Cc12 Ceramic capacitor, 1nF/10V, 0603
11 1 D1 Schottky Diode, BAT54HT1, SOD323
Inductor, 1.1uH,744314110, £20%, Irms=19.6A, Isat=13A,
12 1 L1 WURTH
DCR=3.15mQ

13 1 NT1 Short Pad
14 2 Q1, Q3 NMOSFET, BSC024NE2LS, PDFN-5X6-8P-1.27
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15 1 Q2 NMOSFET, 2N7002W, SOT-323-3
16 1 R1 SMD resistor, 100Q, 0603,1%
17 3 R2, R8, R10 SMD resistor, 5.1kQ, 0603,1%
18 2 R3, R13 SMD resistor, 100kQ, 0603,1%
19 4 R4, R5, R7, R9 SMD resistor, 0Q, 0603,1%
20 1 R6 SMD resistor, 4.22kQ, 0603,1%
21 2 R11, R18 NC
22 1 R12 SMD resistor, 3.9kQ, 0603,1%
23 1 R14 SMD resistor, 10kQ, 0603,1%
24 1 R15 SMD resistor, 49.9Q, 0603,1%
25 1 R16 SMD resistor, 20kQ, 0603,1%
26 1 R17 SMD resistor, 2.61kQ; 0603,1%
27 1 R19 SMD resistor, 9.76kQ, 0603,1%
SGM64104, 4.5V to 18V Input; Voltage-Mode, Synchronous
28 1 U1 . SG-MICRO
Buck Controller with Power Good
Conclusion: Total 38 components.
1.3 PCB Layout
Top Layer Bottom Layer
Q) mor  SOMB4104 EVBVO2 (D)
e e Beo
®: [ )
c1
17 . :
AGND ® e =-@§ e ©o
g.@QQ o0 00 e o
SW PtT:mn 9‘5‘:2— miu PGND ®
:]. ““[-l[ :|m g‘%m’gj* :*. .:
_]* " millll "Ua RI5 mi‘]* .* * .
....... . m . . o i e e s
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SGM64104 Demo Board Test Report

2. Demo Board Test Items

Test conditions: Vin=12V, Ven=VIN, Vout=1.8V, PGD pulled up to BP5.

(NOTE: Unless otherwise noted, the test conditions are used in all test items.)

2.1 Efficiency

Test conditions: SGM64104A, ViN=6V/9V/12V/15V/18V, Vout=1.8V, lout=0.1A to 20A, measure the efficiency.
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Test conditions: SGM64104B;.Vin=6V/9V/12V/15V/18V, Vour=1.8V, lout=0.1A to 20A, measure the efficiency.
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SGM64104 Demo Board Test Report

2.2 Load Regulation
Test conditions: SGM64104A, Vin=6V/9V/12V/15V/18V, Vout=1.8V, lout=0.1A to 20A, measure the load regulation.
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Test conditions: SGM64104B, Vin=6V/9V/12V/15V/18V, Vout=1.8V, lout=0.1A to 20A, measure the load regulation.
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SGM64104

2.3 Line Regulation
Test conditions: SGM64104A, Vin=6V/9V/12V/15V/18V, Vout=1.8V, lout=0.1A to 20A, measure the load regulation.

Demo Board Test Report
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Test conditions: SGM64104B,Vin=6V/9V/12V/15V/18V, Vour=1.8V, lout=0.1A to 20A, measure the load regulation
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2.4 Output Voltage Ripple
Test conditions: Vin=12V, Vout=1.8V, VEn=VIN.
SGM64104A, VIN = 12V, No Load.

rzcuvwalggw‘z.ls- DSO-X 40344, MY61500221, 07.50.2021102832: Tue Feb 25 09:52:46 2025

n 5.00v¢ 20mi 10.0v/ 2004 2.000us/ £ 3 70ev
-5.0000v 1.72900v 10.0000%v £.000004 00s 3l

So-ov E .
i A B S B S -
6.0m\/
e o o s o o, i i, it e, ey SR ) : i
200 IR () :
2214
200
0.0
K
»
B
100
P
—8.00u -4.00u 0.0 4.000 8.00us
5 [ ‘ ‘ 10,0000 ‘ 6000004 ] 952 AM
DC 20MHz 10.0:1|pe 100:0)  Feh2s,2026
CH2-Vout CH3-Vsw CH4-IL
SGM64104B, VIN = 12V, No Load.
mlﬁﬁ!ﬂi DSO-X 40344, MY61500221, 07.50.2021102832: Tue Feb 25 09:48:19 2025

n 5.00v/ 20mf 1000V 2004/ 5.000us! & 7.08Y
-5.0000v 1.72000v ooy 4000004 00s (‘JJ:
|

B

| e ()¢
13.4mV
Wﬁm%wv\dv *’“w“\,f'\,f\zv
3954
siied

—20.0u 10,00 0.0 10.0u 20.0us

4.00000A 9.47 AM

00V
DC 20MHz 18.0:1 | DT 10.0:1 Feb 25,2025

CH2-Vout CH3-Vsw,CH4-l.

SGM64104A, VIN = 12V, lout=10A.

KEYSIGHT
TECHNGLOGIES DS0-X 40344, MY61500221, 07.50.2021102832: Tue Feb 25 (08:53:23 2025
I £.00%/ 20mif 10.0v¢ 5.0047 2.000us/ £ 3 7lev
-5.0000% 1.72000% ooy 15.0000A 0.0s #iE
oy T
s e L T RS SR AL e SO o
5 13 4m
i S ()2
ey, w*y_ ‘(WW%#MN _wr,-.%% e, afgd“,% {gm%rg;{ o
0.0 ! i (4) 2
324
0.0

PR
+ 0oV 15.0000A 9:62 AM
DC 20MHz 100:1|DC 10.0:1 Feb 25,2025
CH2-VounCH3-Vsw CH4-IL
SGM64104B, VIN = 24V, lout=10A.
rgsuvrfalxﬁtg DS0-X 40344, MY61500221, 07.50.2021102832: Tue Feb 25 (08:48:53 2025
I £.00%/ 20mif l 10.0v¢ l 5.0047 EUUUus/ l £ 3 7lev
-5.0000% 1.72000% ooy 15.0000A 0.0s #iE
55 .0 T R
- R i ) ¢
e A7 Am
\f\ I‘\ fa\f\ ™ f”\\ FF\V ;’\/ B ()
A J 301 7kHz
¥ ¥ [N
57A
4
ol
MWWV\/\/\NV\N\
+ 0oV 15.0000A 9:45 AM
DC 20MHz 100:1|DC 10.0:1 Feb 25,2025

CH2-Vout CH3-Vsw CH4-I.
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SGM64104 Demo Board Test Report

2.5 Load Transient
Test conditions: ViNn=12V, Vout=1.8V, Ven=Vn, E-load slew rate is 10A/us, change lout and measure the load transient.

SGM64104A, lout= OA to 5A to OA.

SGM64104A, lout= 5A to 10A to 5A.

KEYSIGHT

TECHNOLOGIES

DS0-% 4034A, MY61500221, 07.50.2021102832: Tue Feb 25 10:15:35 2025

n 5,00V 100/ 10.0v7 5008/ 100.0us/
-5.0000v 1.56676Y 0.0v 15.00004 248.0us

4 2384
rm

1.37V nE .
'] 5 - ()
¢ ﬂ 261my/
)
590kHz
UM (4) :
9.9
147
-13e0 s8lou eaby sabu Basus
A [ 1500004 10:14 AW
DG 20MHz 10.0:1| e 1001 Fen?s,2025

KEYSIGHT
TECHNOLOGIES DS0-X 40348, MY6150022L, 07.50.2021102832: Tue Feb 25 10:16:53 2025
I 5.00v/ 100m\v l 00V l 5004/ 100 0us/ l F o2 913 i
50000V 166675V ooy 1500004 | 248.0us 31
T nE -
A I I C)
\ 231my
SR (3
L_ 595kHz
- ) -
Fr 1128
3
)
pfte
B e ssiou espu aap sasus
D 0oV 15.0000A 10:16 AM
DC 20MHz 1001 | oc 1001 Feb 252025

CH2-Voutr CH3-Vsw CH4-IL
SGM64104B, lout= OA to 5A to OA.

KEYSI

GH'
TECHNOLOGIES

CH2-Vour, CH3-Visw CH4-I.
SGM64104B, lout= 5A to 10A to 5A.

B DS0-X 40344, My61500221, 07.50.2021102832: Tue Feb 25 10:20:54 2025

IEEHVN?L?(!‘\‘EI DSO-X 40344, MY61500221, 07.50.2021102832: Tue Feb 25 10:21:39 2025
n 5.00% 100mvY 100V 5004/ 100.0us/ 4 363A
50000V 1.58975Y ooy 1500004 248.0us (‘u:
[35.0A B .
Es I (0):
: 2B
)
02kHz
[BRESRH ARSI, :
f I () :
1214
“l“ 101 0 O AT 0
10,0
.00
"
L
Rt 8.0 2480 4480 s48us
2 0oV 16.0000A 10:21 AW
DC 20MHz 10.0:1|pe 10.0:0)  Feh25,2026

CH2-Vout CH3=Vsw CH4-I.

I £.00%/
-5.0000%

A00mF 10.0v¢ 5.004 100.Qus/ £ 4 B826A
1.56875Y ooy 15.0000A 248.0us =ik

R

A

AL i
e L

|- I sslou canu aas s48us

T |

eI 1B () ¢
23y’
()
| 302KkHz
2 2 R - (4) ¢
136A

0.0v 15,0000
DC 20MHz 10.0:1 | DC

10:20 AM

mnw] Feb 25,2025

CH2-Vout CH3-Vsw CH4-I.
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2.6 Line Transient

Test conditions: Vour=1.8V, Ven=Vin, change Vv and measure the line transient.

SGM64104A, ViN=6V to 18V to 6V, lour= 0A, Rising
Time=35us.

DS0-X 40344, MY61500221, 07.50.2021102832: Tue Feb 25 12:47:01 2025

. 13.3v
B

T |

KEYSIGHT

TECHNOLOGIES
n 10.0v¢ 100! 1007 5004/ 100.Ous/
-20. UUUU\/ 1.60875Y 10.0000%v 1500004 260.0us

EERT

5.5 | I8 () e
” } v 13 my
f Nt e
- 4 590kHz
A\ IR () :
/ 284
=t
200
10.0
100
4
R so.0u 2504 4500 £50us
2 10,0000V 16.0000A 12:45 PM
DC 20MHz 10.0:1|pe 10.0:0)  Feh2s,2026

CH2-Voutr CH3-Vsw CH4-IL
SGM64104B, Vin=6V to 18V to 6V, lout= OA, Rising
Time=35us.

TECHNOLOGIES DSO-X 40344, MY61500221, 07.50.2021102832: Tue Feb 25 12:53:00 2025

n 100 00/ . 100w l 5,008/ 100 0us 21v
20,0000V 160875V 10,0000V 16.00004 250.0us &Ik
ozo - e T |

4.0 f W ()
: 4 124
s R (3) ¢

“\_.
300kHz
I (4):

i mﬂ’ 454

100

sl
-130u s0.0u = asou 650us
e 10.0000% 15.00004 12:52 PM
DC 20MHz 10.0:1 | DG 10.0:1 Feb 25, 2025

CH2-Vout CH3-Vsw CH4-IL

SGM64104A, Vin=6V to 18V to 6V, lout= 5A, , Rising

KESonT, DS0-X 40348, MY61500221, 07.50.2021102832: Tue Feb 25 12:47:29 2025
I 10.0v/ 100mivy 10.0v7 5004/ 100.0us/ 133
20 UUUUV 1.60875Y 10,0000V 1500004 250 0us =313
So.ov S -
5.5 eI 1B () «
. 14\
\prem————— e ()
590kHz
-1 (4) ¢
334

1504

50.0u

2500 PEM £50us

12:46 PM

15,0000
10.0:1 Feb 25,2025

10.0000
DC 20MHz 10.0:1 | DC

CH2-Vour CH3-Vsw CH4-I.

SGM64104B, Vin=6V to 18V, lout= 5A, Rising

KEYSIGHT
TECHNGLOGIES DS0-X 4034A, MY61500221, 07.50.2021102832: Tue Feb 25 12:54:20 2025
I 10.0v 100mvy l 10.0v/ l £.004/ 100.0us/ 121 &
-20.0000V 1.60875Y 10.0000v 15.00004 260.0us ik
5007 A -
127mv
302kHz
g.24
afre0a0
1500 s50.0u sty sty 650us
+ 10.0000% 15.0000A 1253 PM
DO 20MHz 10.0:1| DG 10.0:1 Feb 25,2025

CH2-Vout CH3-Vsw CH4-IL
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2.7 Vin Power On/Off
Test conditions: SGM64104A, Ven=3.3V, Vi power on.
SGM64104A, Vin=12V, lout= 0A

rzcxv%mewzs DS0-% 4034A, MY61500221, 07.50.2021102832: Tue Feb 25 15:49:00 2025

5,00V H 1.00v¢ 10.0v7 5008/ 1.000msf 631V
-5.0000v 0oV 10.0000v 14.93604 2.000ms ik

oo |
s T — R (A ()
* // 191V
/ )
I / 590kHz
Y A BT (4):
J/ 33A
Vi
is.9 L
e
o 04
404

2.00m 4.00n 6.00ns

'[ ‘ ‘Dczwfzwwv mm‘oc e 10.0:4 Feiiaﬁ,szgza
CH2-Vout CH3-Vsw CH4-IL

Test conditions: SGM64104A, Ven=3.3V, VN power off.
SGM64104A, Vin=12V, lout=0A

TKEEHVNSOIlgg\‘E.IS- DSO-X 40344, MY61500221, 07.50.2021102832: Tue Feb 25 15:50:25 2025

5.00v¢ H 1.00v7 1007 5004/ 5.000ms# B3V
-5.0000v 0oy 10.0000% 14.93504 5.000ms 3l
R E .

I8 () e
127
ME )
9kHz
U () :
574

=

~15.0m -5.00m ER 15.00 25.0ms

1493604 349 PM

= 10.0000Y
10.0:1 Feb 25,2025

DC 20MHz 10.0:1 ‘ [ele}

CH2-Vout CH3-Vsw CH4-I,

SGM64104A, Vin=12V, lout= 5A

TKEEHVNSOILﬁ!-l‘J DSO0-X 40344, MY61500221, 07.50.2021102832: Tue Feb 25 15:49:25 2025

£.00%/ l 1.00v7 10.0v¢ 5.0047 1.000ms! B3
-5.0000% 0.0v 10.0000v 1493504 2.000ms =ik

B T -
- i e UE-IEE () ¢
Eax 181y
% ()
Sa0kHz
24.2 i (4) :
748
is.s
e
e
7 10,0000V 149350A 3:48 PV
[ ‘ |DC 20MHz mm‘nc mnw] Feb 25, 2025
CH2-Voun,CH3-Vsw CH4-IL
SGM64104A, Vin=12V, lout= 5A
KEYSIGHT

TECHNGLOGIES DS0-X 4034A, MY61500221, 07.50.2021102832: Tue Feb 25 15:49:53 2025

I 5.00v/ l 100w l 10.0v/ l 5004/ 5.000ms/ 631 i
-5.0000v 00v 10,0000V 14.93504 5000ms [e219
74 .50 AE -

S IE-IE{E (0):

50s . i
L ()

S 29.BkHz

s i W () -

6.94

5.000 15.0m 25.0ns

|DC ZDMLUZUUUUV 100:1 ‘ Dec e 10.0:1 Fi‘?ﬁﬁz"gzﬁ
CH2-Vout CH3-Vsw CH4-IL
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2.8 EN Power On/Off

Test conditions: SGM64104A,Vin=12V, Vour=1.8V, EN power on.

SGM64104A, Vin=12V, lout=0A

YSIGH
TECHNOLOGIES DS0-% 4034A, MY61500221, 07.50.2021102832: Tue Feb 25 15:59:29 2025
2.00% I 100v¢ . 100V l 5008/ 2000ms# 208V H
-4.00000v 0oV 10,0000V 14.83504 2.000ms b
R po -
RERATA

l2.00 PRt
100MSa/s  350MHz

A

DC 20MHz 1001
l-2.00

[ole} 10.0:1
e oo —

l-e.00

10.0000v

B ‘ ‘DCZDMHz 1DD1‘DC e 1001 Feanazgﬁ,szgza
CH2-Vour CH3-Vsw CH4-IL

o

SGM64104A, Vin=12V, lout=5A
KESonT, DSO-X 40344, MY6150022L, 07.50.2021102832: Tue Feb 25 16:02:46 2025

2,00/ l 1.00v7 10.0v¢ 5.0047 2.000ms/ 208y
-4.00000% 0.0v 10.0000v 1493504 2.000ms =ik

[ 00w = iE -
.00 i}ﬁ)‘iiﬁ
FREE
100MSa/s  350MHz
=
DG 20MHz 1001
.00
DC 1001
A0,
5.00
.00
el
-.00m —2.00m 2.000 &.00n 10.0ms
T 10.0000 14.9360A 4:02 P
DC 20MHz 10.0:1 | DC 10.0:1 Feb 25,2025

CH2-Vour. CH3-Vsw CH4-I.

Test conditions: SGM64104A,Vin=12V, Vour=1.8V, EN power off.

SGM64104A, Vin=12V, lout=0.1A

TKEEHVNSOIlgg\‘E.IS- DSO-X 40344, MY61500221, 07.50.2021102832: Tue Feb 25 16:06:27 2025

2.00v¢ H 1.00%7 1000V 5,004/ 1.000ms/ 208y
-4.00000v 0.ov 10.0000v 10.00004 00s 1=k
z = M

FEAA
e iR
156M5a/s  350MHz
E 1
B

DG 20MHz 1001

¥
\M oe 1001

406 PM

10.0000Y
10.0:1 Feb 25,2025

10.00004
DC 20MHz 18.0:1 | DT

CH2-Vout CH3-Vsw CH4-I.

SGM64104A, Vin=12V, lout=5A

TECHNGLOGIES DSO0-X 4034, MY6150022L, 07.50.2021102832: Tue Feb 25 16:03:47 2025
I 2,00V i 1.00v/ l 10.0v/ l 50047 10.00us/ 208v
-4.00000Y ooy 10.0000v 14.93504 00s ik
[¢-o0v preesy -
REAA

.00 PR
2.505Sa/s 350Nz
EE

DC 20MHz  100:1
[ole} 10.0:1

20.0u 40.0us

40,00 —20.0u olo

'[ ‘ |DC 2uM1HUzUUUW mm‘uc e 1001 FE?J‘ZE;EZ’\SZE
CH2-Vout CH3-Vsw CH4-IL

@ SG Micro Corp

scmicRo WWW.sg-micro.com

Page 12 of 16
Confidential, for customer use only



SGM64104

Demo Board Test Report

2.9 Output Prebias-On
Test conditions: SGM64104A,Vin=12V, lout=0A, Vour_previas=1V, EN power on.
Vout prebias=1V, EN on

ZOOM IN
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CH2-Vout CH3-Vsw CH4-Iin

CH2-Viouy, CH3-Visw CH4-Iin

@ SG Micro Corp

scmicRo WWW.sg-micro.com

Page 13 of 16
Confidential, for customer use only



SGM64104

Demo Board Test Report

2.10Short-Circuit / Over-Current Protections
2.10.1 Short-Circuit before Power-on

Test conditions: SGM64104A,Vin=12V, Ven=Vn, short Vour to GND before power-on.

Low-side Short-Circuit Protection
HMOS_ILIM=203A, LMOS_LIM=37A

YSIGHT
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High-side Short-Circuit Protection
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High-side Short-Circuit Protection
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SGM64104

Demo Board Test Report

2.10.2 Hot Short

Test conditions: Vin=12V, Ven=Vn, short Vout to GND during steady state.

Low-side Short-Circuit Protection
HMOS_ILIM=203A, LMOS_LIM=37A

KEYSIGHT
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SGM64104 Demo Board Test Report

2.11Thermal Test
Test conditions: SGM64104A,Vin=12V, Vour=1.8V, Ven=Vn.

Demo Board Temperature Rise vs. Load Current
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Note: Since SGM64104 is a buck controller, the maximum temperature on the demo board typically occurs near power
paths such as N-MOS or inductor. Therefore, the temperature rise curve in the following figure primarily represents the
situation on the demo board rather than the chip package. This is influenced by factors like N-MOS, inductor selection
and PCB layout, so the figure is provided as a reference only.
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