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SGM61433 Demo Board Test Report

4.5V to 42V Input, 3.3V/3.5A Output

Demo Board Layout:

Bottom

GND
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SGM61433 Demo Board Test Report
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SGM61433 Demo Board Test Report
1. Schematic and BOM List
& B Th T TS T o
] seor o Lo
vin [ ] 2] vy Gup [
) SGMBMESCOMP b wa gwﬁk l&:r
srek g m
e Ti%r
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, 47uF, 25V, X5R, 1206
4 0 C2B, C3,C4 NS
5 1 C5 Ceramic capacitor, 0.1pF, 16V, X7R, 0603
6 1 C6 Ceramic capacitor, 4.7nF, 50V, X7R, 0603
7 1 C7 Ceramic capacitor, 47pF, 50V, C0G, 0603
8 1 C8 Ceramic capacitor, 56pF, 50V, C0G, 0603
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, 20kQ, 1%, 1/10W, 0603
18 1 Ul SGM61433, 42V, 3.5A, non-synchronous buck converter, SOIC-8
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SGM61433 Demo Board Test Report

2. Efficiency
Test condition: Vour=3.3V, L=5.5uH, DCR=10.3m{Q, measure the efficiency at different Vy and I, oap.

Efficiency Curve at 3.3V Output
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3. Load Regulation
Test condition: V\\=5V/12V/24V/42V, Voy1=3.3V, measure output voltage with different I oap.

Load Regulation at 3.3V Output
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SGM61433

Demo Board Test Report

4. Line Regulation

Test condition: Vour=3.3V, | 0ap=0A/2A/3.5A, measure output voltage at different V y.

©
IS

Line Regualtion at 3.3V Output
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5. Output Voltage Ripple
Test condition: V|N:12V, VOUT:3-3V-
10=0A

KEYSIGHT

TECHNOLOGIES

DSO-X 40347, My81500253, 07.50.2021102832: Thu Oct 27 17:45:02 2022

KEYSIGHT

TECHNOLOGIES

lo=3.5A

DS0-X 40344, Mr61500253, 07.50.2021102832: Thu Oct 27 17:43:03 2022

I 10mtvy &.00v . 10,047 . S00mAS 5.000ms# . Ex 3 3E3IV n 10m'vs £.00%/ . 10.0F . 20044 2.000us/ . Ex 3 3B
20.000my @l 15.0000v 250 0mY 1.50000A 0.0s =ik -20.000my [ 15.0000v 280.0mY 6.00000A, 0.0s =ik
3.50h ME . 20.0my e
s.00 10.0m
5% (3): i 3)
o, ; . 178 B5Hz 421.2kHz
: i p| O B BABE ()
: " . 12.0v 12.0v
| FABF (@ o
=-0% Ba0ms, - 4134
3 RABE (0 1 RAEF ()
-90ma M 2794
o | | | | \ BAEF () e BAEF )
h 5 Bmv h 3.8mv
BAETF () BARFEE)
& 4{-50.0
T _es.0n 10.0 0 1000 20.0 5.0 +.60 oio 4.0 5.0
+ 250.0my 1.500004, £:44 PM * 250.0mY £.00000A 942 PM
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Oct 27,2022 DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Oct 27,2022
, Ch2- V/,\, Ch3-Vgy, Cha-I, , Ch2-V,\, Ch3-Vgy, Ch4-I,
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SGM61433 Demo Board Test Report

6. Vinon/off
Test condition: V=12V, Vour=3.3V, V|y power on.
0=0A 10=3.5A

55%%%{95‘51’ DSO-X 40347, My81500243, 07.50,2021102832: wed Aug 10 11:33:23 2022 TKEEmﬁngg\‘EI DS0-X 40344, Mr61500243, 07.50.2021102832: wed Aug 10 11:31:26 2022

I 200w 500/ . &.00%/ . S00mAS 1.000ms/ 5004 n 200v/ 500/ . 5007 . 2004/ 1.000ms/ 500
2000007 @ 5.0000v 50000 1.50000A 3.344ms ke -2o0000v @ 5.0000v 5.0000% £.000004 3.344ms b=

3.50h ME . E.00% e .
oo BREF(): BAEF():
: 329v 335
BABRF () BAEF () :
. 122v 12.4v
. BRETF (3): FAET (3):
12.4v 127y
200 SRAEDe % ()
: B3kHz 120KHz
BAEF () BAEF (1) :
150 1284 4198
. FohEF (4): T B (4)
oA EmS
500m ‘ ‘ ‘
_steu L 3.3 s.24m 3.3ne _sseu e e st 2.2ane
. 50000V 1500004 1132 M . 50000V 5.00000A 1:30aM
DC 20MHz 1004 | DG 20MHz 1001]  Augio, 222 DC 201Hz 10,041 | BC 20MHz 001)  Aug o, 2022

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

Test condition: V=12V, Vour=3.3V, V|y power off.
IO:OA Io:35A
KEVSIGHT D50-X 40344, MY61500243, 07.50.2021102832: Wwed Aug 10 11:37:07 2022 TKEEX\IS()ILQ(!-\‘EI DS0-¥ 40344, MY61500243, 07.50.2021102832: Wed Aug 10 11:41:38 2022

TECHNOLOGIES
I 200 H 500 5.00/ S00mAr I 20.00ms/ 9.06Y n 2.00v/ H 500/ 5.00vf 2.004¢ I 200.0us/ 5.06Y
-2.00000% £.0000v £.0000v 1.500004 12.87ms Ruke -2.00000% £.0000v 5.0000% 6.00000A 1.282ms Rse
14.08 nE .

T ——
" BAEE(): . EXEE( )
3.20v . 3.28v
BABF () BT ()
2.2y 8.2v
oo BHEF () e FABE ()
12.2v a.0v
T 9% (3): " (3]
ET 180 9Hz : 20615kHz
BABT () FABT (4):
TS0mé& 3794
T BB (1) TR B (1)
M -70mA, S0mA,
oo
- . O
Ay J
ertn 7w 2o <2 .on . sseu satu .20 1.60n 2.n6us
+ 5.0000% 1.500004 11:36 AM " 50000 £.00000A 11:40 A
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Aug 10, 2022 OC 20MHz 10.0:1| DC 20MHz 10.0:1 Aog 10, 2022
, Ch2-\;y Ch3-Vgy, Chd-I; , Ch2-V/n, Ch3-Vsy, Cha-I,
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SGM61433

Demo Board Test Report

7. EN on/off
Test condition: V=12V, Vour=3.3V, EN on.
0=0A

KEYSIGHT

TECHNOLOGIES

I 1.00v/ 200v/ . 10.0v/ . 1.00A/ 2.000ms/
ooy & -2.00000v 10.0000% 3.00000A 2.060ms

DSO-X 40347, Mr81500243, 07.50,2021102832: wed Aug 10 12:04:20 2022

T 181V
e

E.00v il
. BABF()
3.3
BAEF ()
- o0 362V
BRBET (3)
13.7v
R (3)
571kHz
BREF (1)
TN L
BAEF ()
N
. T
+ 10.0000% 3000004 12:03 PM
DC 20MHz 10.0:1 | DG 20MHz 10.0:1 Aug 10, 2022

, Ch2-Vey, Ch3-Vsy, Ché-l

Test condition: V=12V, Vour=3.3V, EN off.
IO:OA

KEYSIGHT DS0-X 40344, My51500243, 07.50.2021102832: Wwed Aug 10 12:10:59 2022

TECHNOLOGIES

[0=3.5A

TECHMOLOSIES DS0-X 40344, Mr61500243, 07.50.2021102832: wed Aug 10 12:08:42 2022

n 1.00v/7 200/ . 10.0%¢ . 2004/ 2.000ms/ TABY
0o B -2.00000v 10,0000 £.000004 2.740ms i3

KEYSIGHT

507 T |

BT ):

_5.26m ~1.28u 2.74n 6.74n 10,70z
* 100000 6.00000A, 12:05 P
DG 20MHz 10.0:1 | DC 20MHz 1000:1 Aug 10, 2022

, Ch2-Vigy, Ch3-Vsy, Ché-l.

lo=3.5A

KEYSIGHT DS0-X 40344, MY61500243, 07.50.2021102832: Wed Aug 10 12:08:05 2022

TECHNGLGGIES

I .00 H 200 10.0v/ S00mAr 500.0ms/ 1.40v n 1.00v/ ! 2.00v7 10.0v7 2.004¢ 50.00us/ 1.40%
0.0v -2.00000% 10,0000 1.500004 992.5ms =ik 0.ov -2.00000v 10.0000% 6.00000A 49.72us AL
=-508 5 AR i . @00 WE .
o BABEF() E BT ):
331V 331V
BAETF () FAET ()
. 3.02v oo 3.15v
BREF (3 AT (3)
12.7v 14.0v
o o0 B (5) Lo B (3)
4B18Hz 581kHz
FABT (1): FoREF (1)
b T T
. BAhEF (1) B bR (1)
‘ B0mA 90mA
G
apff-00 [T
i e
500n ‘ ‘
" ]\ ‘ ‘ Hh“ J N
-1 -7.50n 952w 1.88 2.98: -150u -sol.3u 49170 1500 250us
-~ 10.0000Y 1.50000A 12:10 PM ~ 10,0000V B.00000A 12:07 PM
DC 20MHz 10.0:1 | DC 20MHz 10.0:0)  Aug 10,2022 DC 20MHz 10.0:1 | DC 20MHz 1001)  Aug 10,2022
, Ch2-Vey, Ch3-Vgy, Cha-I, , Ch2-Vey, Ch3-Vsw, Ché-I;
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SGM61433

Demo Board Test Report

8. Load Transient

Test condition: V=12V, Vour=3.3V, Cout=2x47uF/25V/1206, E-load slew rate is 2.5A/us.

16=0A-3.5A-0A

KE¥SIGHT DS0-X 40344, MYE1500253, 07.50.2021102832: Thu Oct 27 12:14:37 2022

TECHNOLOGIES

[0=2A-3.5A-2A

KEvSIeHT DS0-X 4034A, MYB1500253, 07.50.2021102832: Thu Oct 27 12:17:25 2022

Sl
TECHNOLOGIES

n 200mivi 10.0w 20047 500.0usf Foo4 0 18BA 200mVF 0.0/ 20047 500.0us/ Foo4 0 270A
-405.000mY 10,0000 £.000004 1.183ms 21k -405.000m 10.0000% £.000004 920.0us 1
EEEm e . Tooa nE .
—
. - : BRRT ) . BRBT ()
i i 12,3V . 129y
S (3): BESE ()1
380kHz 420kHz
FBF( 1 | BoraF )
206 A0y
FRET (@) BREF (4):
e : 3524 3504
BARFE ) RREF ()
55 EES
o BAEF 1 BREF():
I i 223mv Gamyv
- =
T|-g05m
L
4 o0
il
- g . =
8010 1980 1.20m 2.200 3.20ms -1.08n g0, 920y 1.92n 2.92ms
- 10.0000 £.00000A 1213 PM -~ 10,0000V ©.00000A 12:16 P
DC 20MHz 10.0:1| DC 20MHz 10.0:1 Oct 27, 2022 DC 20nMHz 10.0:1 | DC 20MHz 10.0:1 Oet 27, 2022
, Ch3-Vsw, Chéd-loyt , Ch3-Vsw, Ché-loyr
KEYSIGH
TECHNOLOGIES DSO-X 40344, MYE1500253, 07.50.2021102632: Fri Oct 28 14:05:27 2022 ,KEEHVN?J&']'J DS0-X 40344, MY61500253, 07.50.2021102832: Fri Oct 28 12:24:55 2022
200mvi . 10.0v7 . 1.004¢ I 1.000us/ . £ 4 304a 200mmf 10,0 1.0047 1.000us/ £ 4 304A
-400.000m\ 30.0000% 3.000004 -760.0ns &b -400,000mV 30,0000 3.00000A 0.0s =ik
ooy 5 e . R P -
E=] P
200n /2 X104 °0-0 Hd) -
S| =1.88A/ 4.4400005 Slew rate=1.19A/us —
ew rate=1. us o) w):
Ee 260.000ns B 120.000ns
% %
1.700000us: £20.000ns
oo 1483 00 14
588.24kHz 1.2196MHz
T £ Tl J 2)
{rr Hao-a
Y204 / Y2(4)
oo 3.22500A o ; 3162504
aY: &Y
3.20000A 975.00mA
_g00m BB 10.0 AN
1.88235 WA 1.18902MA/5
PR iy 0.0
gl ey Rl ARTAITILTRRIT
—a.beu z.8u _780n 1.2au 3.28us —4.00u -e.00u o 2.004 4.00us
re 30,0000 3.00000A 2:04 PM Fs 300000 3000004 12:24 PM
DG 20MHz 10.0:1 | DC 200Hz 100:1] 0ot 28,2022 DC 20MHz 10.0:1 | DC 20MHz 1004 Oct28, 2022
, Ch3-Vsw, Ch4-loyr , Ch3-Vsw, Ch4-loyur
Page 8 of 11

@ SG Micro Corp

sGmicRO WWw.sg-micro.com

Confidential, for customer use only



SGM61433

Demo Board Test Report

9. SCP Entry/Recovery
Test condition: V=12V, Vour=3.3V, short Vo to GND, SCP entry.
0=0A

DS0-X 4034, MYS1500243, 07.50.2021102632: led Aug 10 14:21:11 2022 KEVSIGHT

TECHNOLOGIES

KEYSIGHT

TECHNOLOGIES

[0=3.5A

DS0-X 40344, Mr61500243, 07.50.2021102832: wed Aug 10 14:25:50 2022

I 500/ 10.0v/ . 100V . 20047 50.00us/ 252v n 00/ 10.0v7 . 10.0v/ . 20047 20.00us/ 2852v
1500007 B oov 0.0v 6.00000A 45.09us B2 150000y M oov 0ov £.000004 s Ao
o aE T T |
o0 BREF () oo BAEF():
329v 328
BREF () FREF ()
o 12.7v oo 127V
BRETF (3) FAET (3)
12.4v 12.4Y
PR | 1 (3) s - = oy e 5% (3)
51.87kHz 52.07kHz
BREF (1) FAEF (1)
B 5B7A 5.73A
B BT () B FMETF ()
IDmd 2.85A
-20.0 -20.0
4 4 |-E00
1550 -s4.0u 4s.1u 1a5u 24sus —aa.4u -s.38u 35,60 25.6u Ligus
i 0.0v 5.000004 220FM -~ 0.0v 6.00000A 224FM
DC 20MHz 10.0:1 | DG 20MHz 10.0:4)  Aug 10, 2022 DG 20MHz 10.0:1 | DG 20MHz i0071)  Aug 10,2022
, Ch2-V )y, Ch3-Vgsy, Ch4-I_ , Ch2-V |y, Ch3-Vsw, Ch4-I_
Test condition: V\y=12V, Vo=3.3V, short Vo to GND, SCP recovery.
IO:OA Io:35A
KEYSIeHT DSO-X 40344, MY51500243, 07.50.2021102832: wed Aug 10 14:33:45 2022 KEYSIeHT DSO-X 40344, MY61500243, 07.50.2021102832: wed Aug 10 14:42:00 2022
I .00 H 10.0v/ 10.0v/ 2.004¢ 100.0us/ s88mY n 1.00v/ I 10.0v/ 10.0v7 2.004¢ 500.0us/ se8my
2.00000v 0.0y 0.0v 000004 117.2us Ruke 200000V -10.0000v ooy 6.00000A 1.967ms Rse
o FTR | R 22
o BREF(): oo FEF( )
387V 3,84
BREF () AT () :
oo 12.7v . 127V
: BABE (1) = BT ()
12.7v 12.4Y
P A S —— | - ) T i (3) 2
211kHz 203KkHz
FABT (1): FoREF (1)
S.E0A 5.53A
Elig = BAEE (4 BT )
\‘P‘ -90mA -90mA
200
0.0 (
1 283 -82.50 11vu 3170 S17us 87y 1870 2.97n 3.9%ms
-~ 0oy 6.00000A 2:32 PM 0.0V B.00000A 2:41 PM
DC 20MHz 10.0:1 | DC 20MHz 10.0:0)  Aug 10,2022 DC 20MHz 10.0:1 | DC 20MHz 1001)  Aug 10,2022
, Ch2-\/;yy Ch3-Vsy, Ch4-I, , Ch2-Vy, Ch3-Vsw, Ch4-I,
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SGM61433 Demo Board Test Report

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

55%%%{95‘51’ DSO-X 40347, My81500243, 07.50,2021102832: Thu Aug 11 18:17:31 2022 TKEEmﬁngg\‘EI DS0-X 40344, Mr61500243, 07.50.2021102832: wed Aug 10 13:08:28 2022

I 1.00v/ 500/ . &.00%/ . 20047 500 Ous/ 231V n 1.00v/7 500/ . 10.0%¢ . 2004/ 1.000ms/ 240v
3.00000v 0oy ooV 5.00000A 1.172ms ke 3000007 0.0v oov £.000004 -3.580ms b=
E0.0v E . E0.0v e .

e BREF(): o BAEF():
160mY 160mYy
BABF () BAEF ()
12 6v T
10.0 10.0
5.00

it BREF (3): BT (3):
12.4% TV
T (3): oo (3] :
52.1kHz 13.09kHz
BRBF (1): BREBF )
5464 ) 5464
l N FohEF (4): N T B (4)

-90maA -90mA,
-5 .00
}
+ 0.0 6.000004 B:17 PM * 0.0v 6000004 1.07 PM
DC 20MHz 10.0:1 | DG 20MHz 10.0:1 Aug 11,2022 DG 20MHz 10.0:1 | DC 20MHz 10.0:1 Aug 10, 2022
, Ch2-Vy, Ch3-Vsw, Ch4-l, , Ch2-Vy, Ch3-Vsw, Ch4-I;
EN on EN off
KEYSIGHT KEYSIGHT
TECHNOLOGIES DSO-X 40344, MYB1500243, 07.50.2021102832: wed Aug 10 12:15:00 2022 TECHNOLOGIES DSO-¥ 40344, MYB1500243, 07.50.2021102832: wed Aug 10 12:15:56 2022

I 1.00v/ H 200v/ 100V 2,004/ 500.0us/ 1.40v n 1.00v/ H 2,007 100 2004/ 500.0us/ 1.40%
300000 -2.00000% 0.0V £.000004 1.487rms B 3.00000% -2.00000% 0.0v 6.00000A 0.ds 123

E.00V M . E.00W i
BAEF(): BAETC():
oo 120mv 400 120mv
BEBE () BEBF
o 362V o 315
BABEF (3) BT (3)
144y 41y
IS (3) I (3):
o 52.3kHz Bl 52.3kHz
BAEF (4): ‘H ‘ BABEF ()
5 465, 5488
I e BAAEFE (L) iy il BoNEE ()
e M 11 P A AT
_a.00 1
500 500
P d m 4 [zEe00
stau astu L4z c.som o .emns _2.00m “1.00m 0.0 1.00n e.00ms
ooy 5.000004, 12:14 PM 0ov &.00000A, 12:14 PM
+ ‘ |DC 20MHz 0o ‘DC?DMHZ mm} Aug 10, 2022 * ‘DC?DMHZ 1EIEI1‘DC Mz mm] Aug 10, 2022

, Ch2-EN, Ch3-Vgy, Ch4-I, , Ch2-EN, Ch3-Vgy, Ch4-I,
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SGM61433 Demo Board Test Report

11. Synchronize to External Clock
Test condition: V|y=12V, Vour=3.3V/3.5A. External SYNC signal amplitude is 3V.
fSYNC:160kHZ fSYNc:2.3MHZ

55%%%{95‘51’ DSO-X 40347, Mr81500243, 07.50,2021102832: wed Aug 10 14:56:46 2022 TKEEmﬁngg\‘EI DS0-X 40344, Mr61500243, 07.50.2021102832: wed Aug 10 15:00:53 2022

I S0mvY 200v/ . 10.0v/ . 50047 &.000us/ 128V n 20mvf 200/ . 10.0%¢ . 1.0047 £00 Ons/ 128Y
-150.000m I -2.00000v 10.0000% 15.0000A 0.0s iz -60.000r [ -2.00000v 20,0000y 3.000004 0.0s =1k

.00V ME E0.0V e .
s BABFE(): b BREBF( )
. 21my T 7By
[S— BABF(): T wn | e e - o - - | EABF O
.00 B o ) | 343V
. EABF (3): : FXEBT (3):
12.3v 12.0v
i () i () :
0.0 300,0 - A - A i . A e
E 169, 74kHz h o e . # e s g it e o h 2.300MHz
RREF (01 e e e o e o e o | BIET (D)2
..o EREN 0.0 3E4A
o FAHETF (4): : BT ()
184 3334
arfa.oo 10.
s.00 o
‘1? .00 ‘1? 10.0
20.0 10.0 .0 10.0 20.0 —2.00 i.00 0.0 100 2.00
+ 10.0000% 15.00004, 255 PM * 20.0000v 3000004 2:59 PM
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Aug 10, 2022 DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Aug 10, 2022
, Ch2-Vsyne, Ch3-Vgy, Ché-l, , Ch2-Vsyne, Ch3-Vsy, Ché-1.

12. Thermal Test
Test condition: V\y=5/12/42V, Voyr=3.3V, measure the case temperature (Tc) rise with [0=0A to 10=3.5A.

Case Temperature Rise vs. Output Current _Vout=3.3V

50
e \/iN=5V
40 +——
—\/in=12V
Vin=42V
30

20 /
. ~
/ ~

Case Temperature Rise (°C)

0 0.5 1 1.5 2 2.5 3 3.5
Output Current (A)
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