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SGM66099A

Demo Board Test Report

1. Schematic, BOM List and PCB Layout
1.1 Schematic
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1.2 BOM List
Item Quantity Designator Description Manufactory
C7, C9, C12,
1 0 NC
C16
. . Murata
2 3 C8, C10, C11 | Ceramic capacitor, 10uF, 25V, £20%, X5R, 0603
GRM188R61E106MA73
. . Murata
3 1 C15 Ceramic capacitor, 1uF, 16V, £10%, X7R, 0603
GCM188R71C105KA64
4 1 L2 2.2uH, 3.25A, DCR=61mQ WURTH 74437324022
5 1 R3 Chip Thick Film Resistor, 2MQ, 1%, 0603
6 1 R4 Chip Thick Film Resistor, 510kQ, 1%, 0603
7 1 R7 Chip Thick Film Resistor, 0Q, 1%, 0603
8 0 R8 NC
9 1 Uz Synchronous Boost Converter with Ultra-Low Quiescent SG-Micro
Current SGM66099A-TDFN
Conclusion: Total 9 Components
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SGM66099A Demo Board Test Report

1.3 PCB Layout
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SGM66099A Demo Board Test Report

2. Efficiency
Test conditions: ViN=0.7V/1.5V/3V/3.6V/4.2V, Vout=5V, lout=10uA to 800mA, measure the efficiency.

Efficiency @ Vour=5V
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3. Load Regulation
Test conditions: Vin=0.7V/1.5V/3V/3.6V/4.2V, Vout=5V, lout=10UA to 800mA, measure the load regulation.

Load Regulation @ Vou=5V
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SG Micro C Page 5 of 17
«>» icro Lorp Confidential, for internal use only

sGmicRo WWW.sg-micro.com



SGM66099A Demo Board Test Report

4. Line Regulation

Test conditions: Vin=1.5V/2V/2.5V/3V/3.6V/4V/4.2V, Vour=5V, lout=100uA/10mA/150mA, measure the line regulation.

Line Regulation @ Vout=5V
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SGM66099A

Demo Board Test Report

5. Output Voltage Ripple
5.1 Boost Mode
Test conditions: Vin=3.6V, Vout=5V.

|OUT=0A

KEYSIGHT

TECHNGLOGIES D50-% 4034A, My61500223, 07.50.2021102832: Sat Feb 08 10:02:17 2025

200/ 100/ 5 00v/ S00mAY £ o3 smv R
-2.00000v 490000V 5.0000Y 1 E0000A, &

1k Favy

20.00ms#
00s

|OUT=O 55A

TKEEHYNSOIL(OBG“\lE.‘IS- DSO-X 40344, MY61500223, 07.50.2021102832: Sat Feb 08 09:53:58 2025
I 200/ H S0m7 5.00vF 1,008/ 1.000us/ F 3 500V (L)
-2.00000v 490000 5.0000Y 3.000004, 00s L o7

B e . 5oV L am .
o0 FhEFC): s BT ()
PR EEY 349v
‘ BREF () BABF ()
5101v 4995V
BT () o || BOMEETF ()
5007y \ 4960V
U1 () ¢ e {E ()
Tamv 3mv
BB () BABF ()
. 6.3V 7.8v
D | | | | | BABEG): BB ()
-500mY 400
‘ ‘ ‘ FREF (4): BAEF (4):
Iyt B50mA. 1334
FohBF (4): BDEEF (4):
-40mA F0mA
o FRET( 1 BEET():
ELEY 369V
i (3 : = (3):
R 402227 11757 hHz
—50.0n —40.0n oin 45 lon a0.0ms -a.000 ~e.0u alo o.dou 4.00us
+ [ ‘ ‘ 5.0000Y ‘ 1500004, ] 10:01 AN + [ ‘ | 5.0000v ‘ 3.00000A J 9:53 AM
oc 10.0:1 | DC 20MHz 1001)  Fehs, 2025 e 10.0:1 | DC 20MHz 10,01 Feb B, 2025
, Ch2-Vour, Ch3-Vsw, Ch4-I_ , Ch2-Vout, Ch3-Vsw, Ch4-I.
5.2 Down Mode
Test conditions: Vin=5V, Vout=5V.
|OUT=0A |0UT=0.2A
KEYSIGHT KEYSIGHT

TECHMOLOGIES DS0-x 4034A, Mr61500223, 07.50.2021102832: Sat Feb 08 09:58:12 2026

TECHMOLOGIES DSO-x 4034A, Mye1500223, 07.50.2021102832: Sat Feb 08 09:59:44 2025

I 2.00v/ H 100/ 5.00% 1.004¢ 20.00ms/ £ 3 5.00% I 2.00v/ H S0/ 5.00%¢ S00mA 1.000us/ £ 3 5.00v E
-2.00000% 4.20000% 5.0000% 3.00000A 0.0s &1k -2.00000% 4.20000% 5.0000% 1500004 0.0s =ik Pilvd
5.0V AE 5. 10V nE ‘

. BABEC 1 e BB ()
. 4.83¥ . 4.83v

BREE () BABE ()
5.146% o0 4.985Y

BT () : FAEE ()
5.029v 4974

A ) " iU ()

117my . 12my

BT (3): FRET () :
R 57 i A [ | [N— | [ L 6.8Y

= ‘ ; ‘ BT O | { BT ()
-700mYy -900m'

AT (01 FRET (4):
e BOm A, e B0

BAEE () BN ()1
o -50mA 420 BOmA

: BREEC 1 : BABE ()
5.10% 5.03Y

| ‘ ‘ ‘ 5E () : A FE=C):
4 il i e 1.2008MHz
—e0.0n —a.0n oin 40 lon on.0ms —s.000 2.0y ol 2 dou 4000
5.0000% 3.000004 D57 AM + 5.0000% 1.500004 958 Al
DC 10.0:1 | DC 20hHz 10.0:1 Feb 3, 2025 DC 10.0:1 ] DC 20MHz 1000:1 Feb &, 2025
, Ch2-VOUT, Ch3-VSW, Ch4-||_ y ChZ-VOUT, Ch3-VSW, Ch4-|L
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SGM66099A

Demo Board Test Report

5.3 Pass Through Mode

Test conditions: ViN=5.5V, Vout=5V.
|OUT=0A

|0UT=O .55A

KEYSIGHT KEYSIGHT
TECHNOLOGIES DS0-X 40344, MY61500223, 07.50.2021102832; Sat Feb 08 10:03:29 2025 TECHNOLOGIES DSO-X 40344, MYE1500223, 07.50.2021102832: Sat Feb 08 10:04:12 2025
I 200/ ! 200/ 5 00v/ S00mAY 200.0us/ £ o3 smv R I 2.00v/ H 2.00v7 5.00vF S00mA/ 200 0us/ F 3 500V (L)
-2.00000v 0.0v 50000 1 800004 0.0s =ik -2.00000% 0.0v 5.0000% 1.500004, 0.0s i
5.00W I - 5.00W g .
o BAEF( ) o BT ()
: 538V : 530V
il BREF () BABF ()
5.56Y 542V
o0 BABE (] o0 BABE ()
529y 5.15v
L o U1 () ¢ L o g () ¢
: 270my : 270m
TR (3): BAEF (3):
_ 5.8Y _ 57V
o BHEF () b BEF (3):
52v 50V
200 BB 4): . BT (4):
e s e 580mA
BT (1) BT (4)
-40mA 510mA
o0 BREE( 1 BrHE ()
5.56Y 555V
3 () 500 E A6
Al RS e S
—B00u —400u 0.0 400 B00us —B00u —400u 0.0 400y B00us
~ 5.0000Y 1500004 10:02 AM ~ 5.0000% 1,50000A 10:03 A
oc 10.0:1 | DC 20MHz 10,001 Feb 8, 2025 oe 10.0:1 | DC 20MHz 10.0:1 Feb 8, 2025
, Ch2-Vour, Ch3-Vsw, Ch4-I , Ch2-Vout, Ch3-Vsw, Ch4-I.
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SGM66099A

Demo Board Test Report

6. Load Transient

Test conditions: ViN=3.6V, Vour=5V, CCDH E-load slew rate is 10mA/us.

lour=0.1Ato 0.55A to 0.1A

KEYSIGHT

TECHNGLOGIES

I 200w/ H
-4.00000Y

D50-% 4034A, My61500223, 07.50.2021102832: Sat Feb 08 10:13:41 2025

200/ 5 00v/ S00mAY 10.00ms/ soav Y
4.40000% 0.0v 1.A0000A -26.00ms N

lour=0.3A to 0.55A to 0.3A

KEYSIGHT

TECHN@LOGIES

I 200w/ !
-4.00000Y

DS0-x% 4034A, My61500223, 07.50.2021102832: Sat Feb 08 10:14:27 2025

200mW/ 5.00vF S00mA/ 10.00ms/ 504 (L)
4.40000% o.ov 1500004, -25.00ms =ik

Pavg

29
R AR qE . SR e HE .
o FhEFC):
3.43v 3.43v
BREF ()
5.110Y 5.056Y
o0 BAET ()
4.835Y I 4.339v
U1 () ¢ | U fE () 2
274y I 187 my
BREF () | BAREF (3):
8.0v I 8.0v
BABF () | Bohe ()
-700mY B00rY
BEEFO: RARF (0):
1.324 | 1,324
Foh B (4): | FhEF (1)
-40mA I 10mA
FERBTF( ): | BT ():
370V I 363V
5% (3) ISR
19.007Hz Finis
—55.0n —45.00 o500 -5.00n 15.0ms —55.0n —es.0n —eson -5.000 1500
+ [ ‘ 0.0v ‘ 1500004, ] 10:12 AN + | 0oV ‘ 1.50000A J 10:13 AM
DC 10.0:1 | OC 20MHz 10.0:1 Feb 8, 2025 ol 10.0:1 | DC 20MHz 10.0:1 Feb 82025
, Ch2-Vour, Ch3-Vsw, Ch4-I. , Ch2-Vourt, Ch3-Vsw, Ch4-I.
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SGM66099A

Demo Board Test Report

7. VIN Power On/Off
Test conditions: Vin=3.6V, Vout=5V, VIN power on.

lout=0A

RLOAD =12.50hm

KEYSIGHT KEYSIGHT
TECHNOLOGIES DS0-X 40344, MY61500223, 07.50.2021102832: Mon Mov 25 14:36:20 2024 TECHNOLOGIES DSO-X 40344, MY61500223, 07.50.2021102832: Mon Now 25 14:53:17 2024
I 200/ ! 200/ 5 00v/ 200mAs 2000ms# 2env [ I 200/ H 2.00v7 5.00vF 1,008/ 2.000ms/ 280V (L)
-4.00000Y ooV 5.0000Y B0000mA || 4 240ms L5 oF 400000V ooy 5.0000Y 3.000004, 1.240ms T o7
T-aom S :. 5007 = .
Lo FhEFC): 0 BT ()
' 120my ' “120mv
BREF () BRBF ()
o 518V . 508V
z BT () : BAMEF () :
A30my 200
oo U1 () ¢ o e {E ()
" 529V : 529y
BABF(): BRBFE ()
6.7V I 8.5v
‘ ‘ BARE (0 T BAEE ()
.Y i 1.0V
‘ ‘ FREF () | BrmT
i 339mA iy | 1.26A
FeohBF (4): | FhEF (1)
. -FBmA o | E0mA
" BREF(): - | BT
356V | 3&0v
i A
ip
-3.78n es0u 4240 5.24u 1e.ons -6.78n -2.hen L.2an s.24n 3.ene
-~ 5.0000Y 600 00mA 235 PM -~ 5 0000Y 3 O0000A 252 PM
oc 10.0:1 | DC 20MHz 001 Navzs, 2024 ol 10.0:1 | DC 20MHz 1001)  Nov25, 2024
, Ch2-Vour, Ch3-Vsw, Ch4-I. , Ch2-Vourt, Ch3-Vsw, Ch4-I.
Test conditions: ViN=3.6V, Vout=5V, VIN power off.
lout=0A RiLoap =12.50hm
KEYSIGHT KEYSIGHT
TECHNOLOGIES DS0-X 40344, MY61500223, 07.50.2021102832: Mon Mov 25 14:44:22 2024 TECHNOLOGIES DSO-X 40344, MY61500223, 07.50.2021102832: Mon Now 25 14:54:01 2024
I 200/ ! 200/ 5 00v/ 200mAs 100 Oms/ 2env [ I 200/ H 2.00v7 5.00vF 1,008/ 2.000ms/ 280V (L)
400000V 2 00000V 5.0000Y 60000mA || -422 0ms L5 oF 400000V ooy 5.0000Y 3.000004, 00s T o7
T5.0v S :. R = .
0 FhEFC): 0 BT ()
' 120my ' 20miv
BREF () BRBF ()
. 518V 508V
. BT () BAMEF () :
228v 200
U1 () ¢ e {E ()
288v 529V
BAEF () BRBFE ()
. 53V 8.0v
BABF () BABF ()
-900my 900
TR (4): BAEF (4):
319mA i 1.26A
Foh B (4): BEEF (4] :
-43mA, o E0mA
FERBTF( ): _ BAET():
3gav 3gav
PR
-azew -seen -szew -ecen 22 .0ms -5.00m —s.00m 0o 4.000 5.000
-~ 5.0000Y 600 00mA 243 PM -~ 5 0000Y 3 O0000A 253 PM
oc 10.0:1 | DC 20MHz 001 Navzs, 2024 e 10.0:1 | DC 20MHz 1001)  Nov25, 2024

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

, Ch2-Vour, Ch3-Vsw, Ch4-I.
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SGM66099A
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8. EN On/Off
Test conditions: Vin=3.6V, Vout=5V, EN on.

lout=0A

RLOAD =12.50hm

KEYSIGHT KEYSIGHT
TECHNOLOGIES DS0-X 40344, MY61500223, 07.50.2021102832: Mon Mov 25 15:00:11 2024 TECHNOLOGIES DSO-X 40344, MY61500223, 07.50.2021102832: Mon Now 25 15:06:49 2024
I 200/ ! 200/ 5 00v/ 200mAs 200.0us/ 2env [ I 200/ H 2.00v7 5.00vF S00mA/ 500.0us/ 448V (L)
400000V ooV 5.0000Y 600 00mA 00s ] oF 400000V ooy 5.0000Y 1 500004, 00s T o7
T-aom - S :. 5007 o .
Lo FhEFC): 0 BT ()
' 120my ' “120mv
BREF () BRBF ()
o 518V . 501V
" BT () z BAMEF () :
A30my 210y
oo Ul TE () 0 o e {E ()
" 529V : 522y
BABF(): BRBFE ()
7.0v I 7TV
AR ‘ BAEF () = B ()1
1.2y 1.5
o FREF (4): e o0 KRBT (4)
ElL i 292ma ElL A10mA
FeohBF (4): hEF (4) ¢
. 2amA o -A0mA
" BREF(): - HET ()
343v EEaY
o A
ip
-s004 -s004 0.0 4000 800us —e.00m —1.00m 0o 1000 o.00ns
-~ 5.0000Y 600 00mA 259 PM -~ 5 0000Y T EO000A, 306 PM
oc 10.0:1 | DC 20MHz 001 Navzs, 2024 ol 10.0:1 | DC 20MHz 1001)  Nov25, 2024
, Ch2-Vour, Ch3-Vsw, Ch4-I. , Ch2-Vourt, Ch3-Vsw, Ch4-I.
Test conditions: Vin=3.6V, Vour=5V, EN off.
lout=0A RiLoap =12.50hm
KEYSIGHT KEYSIGHT
TECHNOLOGIES DS0-X 40344, MY61500223, 07.50.2021102832: Mon Mov 25 15:03:52 2024 TECHNOLOGIES DSO-X 40344, MY61500223, 07.50.2021102832: Mon Now 25 15:16:08 2024
I 200/ ! 200/ 5 00v/ 200mAs 100 Oms/ ey [ I 200/ H 2.00v7 5.00vF S00mA/ 500.0us/ 448V (L)
400000V 2 00000V 5.0000Y 600 00mA || -358.0ms L5 oF 400000V ooy 5.0000Y 1 500004, 00s T o7
o0V e :. o = .
0 FhEFC): 0 BT ()
' -80my ' -180mY
BREF(2): BRBF ()
. 518V . 502V
. BT () . | BT ()
382V 200
oo -l 1E () : e {E ()
: 138w 520V
BABEF(): BRBFE ()
. 55V [24%
1 BABF () BABF ()
700mY 500y
DL ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ BREFW: BEET ):
B 319mA B10mA
T b B (4): BEEF (4] :
4o -23mA -40mA
m FERBTF( ): BAET():
‘ 33BY EEaY
J |
-2580 -ss80 -3580 -1580 42.0ns —e.00m —1.00m 0o 1000 o.00ns
-~ 5.0000Y 600 00mA 303 PM -~ 5 0000Y T EO000A, 315 PM
oc 10.0:1 | DC 20MHz 001 Navzs, 2024 ol 10.0:1 | DC 20MHz 1001)  Nov25, 2024

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

, Ch2-Vour, Ch3-Vsw, Ch4-I.
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SGM66099A
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9. Mode Transient

Test conditions: Vout=5V, change mode by Vv and measure the mode transient.

9.1 Boost Mode to Down Mode to Boost Mode
Test conditions: Vin=3.6V-5V-3.6V, Vout=5V.

V|N=3.6V-5V |OUT=0A

V|N=5V-3.6V |OUT=OA

SIGHT SIGHT
Ky oIeHT DSO-X 40344, MYG1500223, 07.50.2021102832: Mon Mov 25 16:15:55 2024 KEyoIeHT DSO-X 40344, MYB1S00223, 07.50.2021102832: Mon Nov 25 16:14:22 2024
I 200/ 200/ 500V 200ma 10.00ms/ 4.28v I 200/ 2007/ 5.00v/ 200ma/ 10.00ms/ 4wy [
-2 uuuuuv nav 0oy 500.00mA 0.0s -0 I -2.00000V 0oy 00y 500.00mA 0.0s BT &
By = “ By T ‘
. BB ) . BAEFE ()
R —— _ 349y : : 349V
BREF () BREF ()
o 5.15Y o 5.15v
. T hEF () . BNEEF ()
489y 469V
o0 U1 () : e () 2
: | e 270m ik S | | 270miv
RERT () BT ()
. 57V . 55V
B T () B BT ()
“300my 500y
500 BB 4): . BARBF (4):
T 32EmA. T 332mA
&b () BAEF (42
23mA 23mA
e BREE( 1 e BrHE ()
510v 510V
2, el Ask=lsall
by by
—40.0n —20.0n 0.0 20.0u 49.0ns —ag.0n —20lon 0 20.0n 40.0us
~ 0oV 600.00mA 415 PM ~ 0oV 500 00mA 413 PM
oc 10.0:1 | DE 20MHz 1001 Novzs, 2024 ol 10.0:1 | DS 20MHz 10.0:1)  Movzs, 2024
, Ch2-Vour, Ch3-Vsw, Ch4-IL , Ch2-Vour, Ch3-Vsw, Ch4-IL
V|N=3.6V-5V IQUT=0.2A V|N=5V—3.6V |0UT=0.2A
TKEEHVN%IL((JBG“\lE.‘.IS- DS0-X 40344, MY61500223, 07.50.2021102832: Mon Mov 25 16:21:05 2024 Fé:’ﬁl‘?ﬁ DSO-X 40344, MY61500223, 07.50.2021102832: Mon Now 25 16:21:41 2024
I 200/ 200/ 5 00v/ 200mAs I 10.00ms/ I v [ I 200/ 2.00v7 5.00vF 200mA/ I 10.00ms/ I 429 (L)
H T . H T .
-2.00000v ooV ooy 500 00mA 00s L5 oF -2.00000v ooy 0oy 600.00mA 00s T o7
oov e . oov W .
. FhEFC): 15 BT ()
- S ——— " 349y : — 349v
BREF () BABF ()
o 50V o 502V
. BT () . BT ()
4785V 18V
Wt ) HERC- (N
270my i 200m
BREF ) | BrmE ()
7.2V | 7.2y
BABF () BABF ()
00mY | B0
EXREFM): | BHREF ()
S00mA 500mA
FohBF (4): | BNEF (1)
B4mA i B4mA
BREF( ) | BART():
503v | 510V
—40.0n —20.0n 0.0 20.00 40.0ns —50.0n —0.0n 00 20.0n 40.0ns
-~ ooV 600 00mA 420 PM -~ 0oV 500 00mA: 420 PM
oc 10.0:1 | DC 20MHz 001 Navzs, 2024 e 10.0:1 | DC 20MHz 1001)  Nov25, 2024

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

, Ch2-Vour, Ch3-Vsw, Ch4-I.
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SGM66099A

Demo Board Test Report

9.2 Boost Mode to Pass Through Mode to Boost Mode

Test conditions: Vin=3.6V-5.5V-3.6V, Vout=5V.

KEYSIGHT

TECHNGLOGIES

V|N=3.6V—5.5V |0UT=0A

D50-% 4034A, My61500223, 07.50.2021102832: Mon Mov 25 16:30:03 2024

4.28v
+ - [
ko)

KEYSIGHT

TECHN@LOGIES

I 200w/
-2.00000

V|N=5.5V—3.6V |oUT=OA

DS0-% 4034A, My61500223, 07.50.2021102832: Mon Nov 25 16:30:26 2024

2.00%/7 5007 200mAd 4.28v
: =
ooy ooy B00.00mA, RE?

10.00ms/

I 2.00v 2.00v/ 5.00%F 200mAS 10.00ms#

-2.000000 0.0y 0.ov B00.00mA 20.00us Fav 20.00us Fiva
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SIGHT SIGHT
Ky oIeHT DS0-X 40344, MYEL500223, 07.50.2021102832; Mon Mov 25 16:27:02 2024 KEyoIeHT DS0-X 40244, MYB1500223, 07.50.2021102832: Mon Nov 25 16:27:26 2024
I 2,000/ 2000/ 5004/ 200mAs 10.00ms/ 428V I 2,000/ 2,007 5.00v/ 200ma/ I 10.00ms/ 420y Y
-2 uouuuv 0.0y oov £00.00rmA 20.00us -0 o7 -2.00000V oov 00y £00.00mA 20.00us BE? &7
B E “ - ME ‘
o BABF ) o BB ()
- . — - 3.49Y . o — I ——— 349
BREF () Ty, R BAEF():
0o 5.49Y oo 5,49V
. BT () : BhEF ()
4.82% 4.82v
B () | E-UEfE ()2
B70mY | B70mY
RAEE(): PSR
74 o i 72V
BB () B | BohsT ()
-B00mYy i -B00mY
FRBF () oo | Bea ()
S00mA. T i S4BmA
BABF (1) | Bhea (1)
TimA o i SlmA
BREF): - | BrEE():
5.56Y i 5.55v
PREER spl-1s-0
—40.00 —20.00 20.0u 20.0n 40.0n —a0.0m —20.0m 20.0u 20.0n a0.0ns
~ 0oV 600.00mA 425 PM ~ 0oV 600.00mA 426 PM
oc 10.0:1 | DC 20MHz 00| Mov2s, 2024 oe 10.0:1 | DC 20MHz 1000 Nov25, 2024

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

, Ch2-Vour, Ch3-Vsw, Ch4-Ip

@ SG Micro Corp

sGmicRo WWW.sg-micro.com

Page 13 of 17
Confidential, for internal use only



SGM66099A

Demo Board Test Report

9.3 Down Mode to Pass Through Mode to Down Mode
Test conditions: ViN=5V-5.5V-5V, Vout=5V.

V|N=5V—5.5V |0UT=0A

V|N=5.5V—5V |oUT=OA
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KEYSIGHT
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, Ch2-Vour, Ch3-Vsw, Ch4-I_
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10. SCP Entry and Recovery
Test conditions: ViN=3.6V, Vout=5V, short VOUT to GND.
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|OUT=0.55A
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, Ch2-Vout, Ch3-Vsw, Ch4-I_

, Ch2-Vout, Ch3-Vsw, Ch4-I_

Test conditions: Vin=3.6V, Vout=5V, release VOUT from shorting to GND.
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11. VIN/EN On/Off during SCP
Test conditions: ViN=3.6V, Vout=5V, short VOUT to GND.

VIN Power On

VIN Power Off

KEYSIGHT KEYSIGHT
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12. Thermal Test

Test conditions: ViN=3.6V, Vout=5VY, lout=0.1A to 0.7A, measure IC case temperature (Tc) rise at room
temperature.

Case Temperature Rise vs. Output Current
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