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SGMICRO Demo Board Test Report

SGM61450 Demo Board Test Report

4.5V to 42V Input, 3.3V/5A Output

Demo Board Layout:

Bottom
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SGM61450 Demo Board Test Report
1. Schematic and BOM List
:'\5/\{\, [“ "Y%Hq o DVOUT
" A s T T T T §$§
VIND 1™ SGM61450 o ﬁ gw J_
2 g on o S D T
Item QTY Reference Description
1 4 C1,C1A,C1B,C1C | Ceramic capacitor, 4.7uF, 50V, X7R, 1206
2 1 C1D Ceramic capacitor, 0.22uF, 50V, X7R, 0805
3 2 C2,C2A Ceramic capacitor; 100pF, 10V, X5R, 1206
4 0 C2B, C3,C4 NS
5 1 C5 Ceramic capacitor, 0.1uF, 16V, X7R, 0603
6 1 C6 Ceramiccapacitor, 4.7nF, 50V, X7R, 0603
7 1 C7 Ceramic capacitor, 47pF, 50V, C0G, 0603
8 0 C8 NS
9 1 D1 Diode, Schottky, 60V, 7A, PDS760-13
10 1 L1 5.5uH, Irms=10A, Isat=12A, DCR=10.3mQ, Wurth 744325550
11 1 R1 Resistor, 31.6kQ, 1%, 1/10W, 0603
12 1 R2 Resistor, 10.2kQ, 1%, 1/10W, 0603
13 0 R3,R4 NS
14 1 R5 Resistor, 0Q, 1%, 1/10W, 0603
15 1 R6 Resistor, 10Q, 1%, 1/10W, 0603
16 1 R7 Resistor, 243kQ, 1%, 1/10W, 0603
17 1 R8 Resistor, 16.9kQ, 1%, 1/10W, 0603
18 1 U1 SGM61450, 42V, 5A, non-synchronous buck converter, SOIC-8
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SGM61450 Demo Board Test Report

2. Efficiency
Test condition: Vour=3.3V, L=5.5uH, DCR=10.3mQ, measure the efficiency at different V |y and I oap.

Efficiency Curve at 3.3V Output
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3. Load Regulation
Test condition: V\y=5V/12V/42V, Voy71=3.3V, measure. output voltage with different I oap.

Load Regualtion at 3.3V Output
0.5
g /
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g o b=
S
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(2 = \/in=5V
3 ——Vin=12V
- Vin=42V
-0.5 ;
0 1 3 6
Output Current (A)
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SGM61450

Demo Board Test Report

4. Line Regulation
Test condition: Vour=3.3V, | .0ap=0A/2.5A/5A/6A, measure output voltage at different V .

0.5

Line Regulation (%)

Line Regualtion at 3.3V Output

Ehna
—

0 e
lo=0A
lo=2.5A
lo=5A
lo=6A
-0.5 !
4 8 12 16 20 24 28 32 36
Input Voltage (V)
5. Output Voltage Ripple
Test condition: Viy=12V, Vout=3.3V.
[0=0A l0=5A
KEY oot DSO-X 3034T, Mr§1260145, 07.40.2021031200: Thu Jan 08 10:19:13 2022 KEYSIeHT DSO-X 3034T, MY61260145, 07.40.2021031200: Thu Jan 06 10:35:22 2022
10miF 200wy 3 5.00vf 4 &00mAY  5000msd  -200.0ns Lk F 3 931V I 10rmivy 5.000F 3 500V 4 2.00Af 1.0000s¢ 0.0s Bk f 3 goov D3
T | az
BB (4): BT (1)
730mA 5644
BREF () FHBFE ()
532mY 12,1
| | THEEEG): | THEEEE:
T J <0.03% . 31.23%
" y BRBF( ) BRBFEC )
* \ - - e o N\l 7 Bmy 7 9rmiv
#e (3) : i () :
122 44Hz 393 70kHz
” | | . | |
BREF () : FRAF ()
126Y 122V
1 o
+ [ ‘ ‘ 5.1280% ‘ 1.43100A } 10:19 AM N | 51250 ‘ 5725004, ] 10:35 AM
DC 20MHz 0.0:1 | DC 20MHz 10.0:1 JanB, 2022 DC 20MHz 10.0:1 | DC 20MHz 10.0:1 JanB, 2022
, Ch2-Vcoup, Ch3-Vgy, Ché-I , Ch2-Vy, Ch3-Vgsw, Ch4-I_
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SGM61450

Demo Board Test Report

6. VN on/off
Test condition: Viy=12V, Vour=3.3V, V|y power on.
I0=0A

KEYSISHT DS0-X 30347, MYGL260145, 07.40.2021031200: Thu Jan 06 10:52:01 2022
= 1.00v/ 500v/ 3 &00V/ 4 500mA/  1.000ms/  5400us  RéE? zoov
ME
BRRF():
1.084
BARFE():
120
+EZ():
<1.6%
R (3):
30.3kHz
-GG )
3z
BREF(3):
12.3v
- (1)
1274
~ 50600V 1600004, 1051 A
DC 20MHz 10.0:1 | DC Z0MHz 001)  Jan6, 2022
, Ch2-Vy, Ch3-Vgy, Ch4-I,
Test condition: V=12V, Vour=3.3V, V|y power off.
[0=0A
KEVSISHT DS0-X 3034T, MY61260145, 07.40.2021031200: Thu Jan 06 12:06:09 2
1.00v/ S00v/ 3 S00V/ 4 s00ma/  E000ms/  -1040us  AGE? 1.08v
nz
BREF A):
B40mA
BREF(2)
20y
+ () :
<04%
| ‘ B (3):
159 6Hz
. ‘ ‘ ‘HM %)
= 308
BREF ()
123
I (4) :
L,
- 50600V T.4B850A 12:08 PM
DC 20MHz 10.0:1 | DC 20MHzZ 1001 Jan B, 2022
, Ch2-V,\, Ch3-Vgis-Cha-I,
7. EN on/off
Test condition: V=12V, Vour=3.3V, EN on.
lo=0A
KEYSISHT DS0-X 3034T, MY61260145, 07.40.2021031200: Thu Jan 06 14:49:20 2022
= 1.00v/ 200v 3 00 4 100A  2000ms/ 5940ms  fEiE 1Eay
==
FREF (1)
1174
BRET(2):
azsy
+EZL ()
49.96%
g 11
1.2173kHz
3 T ! LRI
L 334v
BREAF (3):
127y
10 Y I
) 1374
~ 10,2600V 2.93700A 249 FM
DC 20WHz 10.0:1] DC 20MHz 1001)  JanB,2022

, Ch2-Vey, Ch3-Vgyw, Ché-I,

[0=5A

KEYSIGHT

TECHNOLOGIES DSO-X 3034T, MY61260145, 07.40.2021031200: Thu Jan 06 11:02:40 2022
[mSH) 1.00v/ 500v/ 3 500V 4 20047 1000ms/  5400us  RaH? 200y T
ME
BRREW:
5604
BRRFQ):
207
+ETE)
%%
R (3)
202kHz
(252 (9]
a3y
BREFD
2.0V
Il 8 ()
594
- 50600V 6.00000A 11:02 AM
DC Z0MHz 10.0:1 | DC 20MHz 1001 Jane, 2022
, Ch2:Vy, Ch3-Vsw, Ch4-I,
|o=5A
KEYSIGHT
TECHNOLOGIES DS0-X 30347, MY61260145, 07.40.2021031200: Thu Jan 06 12:04:43 2022
= 1.00v/ S00v/ 3 500 4 200A/  2000us/ -1040us  AGE? 18y
»=
BREF (@)
5.39A
BREF():
7.4v
+ AT () :
97%
R (3)
66.2kHz
E A ()
EE:Y
BREF (3):
73V
ieg-ifE (4) :
1) 56A
- 5 0600V 5 874004 12:04 PH
DC 20NvHz 10.0:1 | DC 20MHz 1001 Jan B, 2022
, Ch2-V,\, Ch3-Vgw, Ch4-I,
[0=5A
KEYSIGHT
'WHCHNoLoewzs DS0-X 3034T, MYE126014%, 07.40.2021031200: Thu Jan 06 14:50:41 2022
== 1,004/ 200V 3 00V 4 2004/ 2000ms BO0Oms 2k 183y T
[ |
BARF )
5594
BAEF () :
375y
+dEt (3)
<a0%
A ()
360kHz
U fE () :
3 EETY
BREF (3):
131V
I~ (4) =
5794
~ 10,2500 5 E7A00A 2:50 PM
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Jan 6,202

, Ch2-Vey, Ch3-Vgy, Ché-I,
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SGM61450

Demo Board Test Report

Test condition: Vin=12V, Vou1=3.3V, EN off.
lo=0A

DS0-X 3034T, MY61260145, 07.40.2021031200: Thu Jan 06 15:22:10 2022
10.0vf 4 500mA/  5000ms/  990.0ms RE? 1.80v
TE

BRET (W)

KEYSIGHT
TECHNOLOGIES
1.00%¢

Lk

200V 3

3NV

<0.3%

4BB50A

1 321 PM
10.0:1| DC 20MHz

Jan B, 2022

10.2500v
DG 20MHz

‘ mm}
, Ch2-Vey, Ch3-Vgyw, Ché-l.

8. Load Transient
Test condition: ViN=12V, Vou1=3.3V, E-load slew rate is 2.5A/us:
l0=5A-0A-5A

KEYRISHT DS0-X 3034T, MY61260145, 07.40.2021031200: Thu Jan 06 15:48:55 2022
= S00mVY s00mv/ 3 100v/ 4 200A/  S00.0us/  9800us  fEE F 4 288A D}
|
BRBT ()
4994
e S R )
- 380KkHz
BIEE( )
N 7By
AR . e
— Na— REF ()5
127V
g BRETF():
300my
iy
g
o
-~ 102500V 5875004 349 PM
DC 20MHz 10.0:1| DC 20MHz 10.0:1 Jan B, 2022

, Ch2-Veomp, Ch3-Vsw, Ché-loyr

9. SCP Entry/Recovery
Test condition: V=12V, Vour=3.3V, short Vg to GND, SCP entry.

[0=0A

KEYSIGHT
TECHNOLOGIES DSO0-X 3034T, MYE1260145, 07.40.2021031200: Fri Jan 07 09:54:01 2022
= 500mv/ 00V 3 100V 4 2004 S000us/  2000us  AEE? 21y D
nz
1
B (3):
65 55kHz
IE—EME( )z
fn ) 322V
BRRF ()
128
3 BARF():
) 3arv
BHBF( )
S0mV
. 7500\ 5.92500A 953 AM
DC 20MHz 10.0:1| DC 20MHz 10,01 Jan7,2022

, Ch2-Vy, Ch3-Vgy, Ch4-I,

|O=5A

w&%ﬁ@g DS0-X 3034T, MY61260145, 07.40.2021031200: Thu Jan 06 15:19:41 202
= 1.00v/ 200% 3 100V 4 200A  2000us/  2000us &L 1Eav UL
mz [l
BRAEF (4):
563A
BARFE ()
any
FETH(D)
275%
I | 57 (3)
457 5kHz
B ()
= 3.38Y
BRETF(3)
123v
VE-IE(E (4):
594
- 10,2600 5875004, 319 PM
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Jan B, 2022
, Ch2-Vey, Ch3-Vgy, €hd-I,
0=5A-2.5A-5A
KEYSIGHT DSO-X 3034T, MY61260145, 07.40.2021031200: Thu Jan 06 15:56:15 2022
= 200m\/ 200mv/ 3100V 4 200A  2000us/  4040us @R F 4 408A T
EE |
BREF (1):
4

Aoy
ool
s 10.2500v 6876004 3:66 P
DC 20mHz 1000:1 | DC 20MHz 1001 Jan 6, 2022
, Ch2-Vconmp, Ch3-Vsy, Ché-loyr
[0=5A
KEYSIGHT
TECHNOLOGIES D50-X 3034T, MY61260145, O7.40.2021031200: Fri Jan 07 09:57:07 2022
= 500mvY 100V 3 00w 4 2004/ 000us/  2000us  BE? 211V Lk
ME
4
B (3):
5297kHz
LE-LE(EC )2
4 356
BAEF (3):
13.2v
3 BAST( )
. 3y
BN ( )
-250mY
~ 750 0mY 5 925004 956 AM
DC 20MHz 10.0:1 | DC 20MHz 1004]  Jan7,2022

, Ch2-Vy, Ch3-Vgy, Ch4-I,
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SGM61450

Demo Board Test Report

Test condition: V=12V, Vo=3.3V, short Vo to GND, SCP recovery.

[0=0A

KEYSIGHT
TECHNOLOGIES DS0-¥ 30347, Mrel2e014%, 07.40,2021031200: Mon Jan 10 11:24:31 2022
1.00v/ 1.00v/ 3 5.00vF 4 20047 50.00usf  33.40us AeE? 1.98v i \
o |
Fih

R
0.0s

2y

38.600000us

38.600000us

178X

25907 kHz
| Y1)
) " 1.40000v
\J ar:
76250
h [y
iy 19.7539KV/s
-~ £.3760V £6.324004, 11:24 AM
DC 20MHz 10.0:1| DC 20MHz 10.0:1 Jan 10, 2022

, Ch2-Veoue, Ch3-Vsy, Ché-Ip

10. SCP power/EN on/off
Test condition: ViN=12V, Vour=3.3V, short Vo to GND.

Power on
KEYSIGHT
TECHNOLOIES [S0-X 3034T, MYG1260145, 07.40.2021021200: Fri Jan 07 10:52:15 2022
= 1.00v/ 100v 3 00V 4 2004 1000mst 00 #E  F 3 9mv O}
nz [
BT )z
8784
#ime 3y
17.74kHz
IE-IEME( )
0my
BT (3)
124V
BT ()
-140mY

+ 18.0000v £.05000A 10:51 AM
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Jan 7, 2022
, Ch2&/coup, Ch3-Vsy, Ché-I;
!(EEHVN?L?EEI DS0-% 30347, MYE1260145, 07.40.2021021200: Fri Jan 07 11:12:06 202
1.00v¢ 200v 3 100V 4 200A/  500.0us/  1.480ms  REE? 1.83v

16,0000V 6.050004 11:11 AW
OC 20MHz 10.0:1 | DC 20MHz 1001 Jan7, 2022

, Ch2-EN, Ch3-Vgw, Ch4-I,

|O=5A

rl(sgxu%l(o;a"l‘g DS0-X 30347, MYB1260145, 07.40.2021031200: Fri Jan 07 10:18:37 2022
100V 3 200W/ 4 2004/ &000us/  1.490ms  RRE?

= 1.00v/

A
R (3):
107kHz
A ()
4.06Y
BREF (3):
14.3v
Jiit BREF():
4329
ot BhEF():
260
+ 36,0000 B.05000A 10:18 Am
DC 20MHz 10.0:1| DC 20MHz 101 Jan7,2022
, Ch2-Veoyp, Ch3-Vsw; Ché-I;
KEYRIGHT DS0-X 3034T, MY61260145, 07.40.2021031200: Fri Jan 07 11:00:19 2022
= 100V 200v/ 3 SO0V 4 2004 1000ms  2000us Rk EATL AN =
nz [l
BAHF ()
B78A
SR (3):
53.0kHz
E-IEE () :
400my
FARRF ()
124V
BhEF( )
-180mY
Y 9.0000% 6.050004 10:59 Al
DC 20mHz 1000:1 | DC 20MHz 10.0:1 Jan7,2022
, Ch2-Vy, Ch3-Vgw, Ch4-I_
KEYSIGHT DS0-X 3034T, MYE1260145, 07.40.2021031200: Fri Jan 07 11:15:14 2022
= 1,004/ 200v 3 00V 4 2004/ 500us/  00s A 170v Lk
nz [}
BRET@):
B78A
R (3):
529kHz
- EE )
320my
RARFE):
124V
BREF():
180mY
BARFC )
-140my
4
s 18.0000v 6.05000A 1114 Al
DC 20mHz 10.0:1| DC 20MHz 1001 Jan 7, 2022

, Ch2-EN, Ch3-Vgyw, Ch4-I,
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SGM61450 Demo Board Test Report

11. Synchronize to External Clock
Test condition: V=12V, Vour=3.3V/5A. External SYNC signal amplitude is 3V.

fSYNC:160kHZ fSYNC=2.3MHZ
KEYSIGHT
EEEEEEEEEEEE DS0-X 3034T, MY1260145, 07.40.2021031200: Fri Jan 07 14:24:30 2022 rKEEcHVNsolL(o;gEI DSO0-X 30347, MY61260145, 07.40.2021031200: Fri Jan 07 14:26:22 2022
== v/ 200V 3 100V 4 500A  S000usf  -4000ns Lk 183V O} [=Sm] v 200 3100V 4 100A/  G000ns/  -a000ns  ELE 153 [
a2 ] (|
BREF (4): BREF )
. . B5A 512A
e - = o " - ey - S (3): (3]
I 159 B2kHz 2.302MHz
IR () : UE—UEE( )2
52m 1BmY
Wbl e e sl e e i) | jraprm| B (3) BARF (3):

12.8% 124y

BRET(): FRET():
21my Ty
BT (): BT )
3
oy ey By

VAN A VA VA A Ve Vo

!

e =1 Bk, &L AL Tk, @ L

~ . R T F s wE - g - [he BT HEH RE
i 3.000v o0.0v 20% - T 3.000v 0.0v 20% -

, Ch2-Vsyne, Ch3-Vsw, Ché-I; , Ch2-Vgyie, Ch3<Vsw, Ché-I;

12. Thermal Test
Test condition: V\y=5/12/42V, Voyr=3.3V, measure the case temperature (Ic) rise with [0=0A to l0=6A.

Case Temperature Rise vs. Output Current
_Vout=3.3V

80
70 e— \/iN=12V
e \/iN=5V
60
Vin=42V

(&)
o

30

Case Temperature Rise (°C)
AN
o

0 1 2

3 4
Output Current (A)
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