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1

Schematic and BOM List
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Demo Board Test Report

Item | Designator QTY | Description Manufactory
1 C1,C2,C3,C4,C5,C6,C7,C15 0 NP
2 C8 1 10uF,25V,X5R,0805
3 C9,C10,C11 3 10uF,10V,X5R,0805
4 C12 1 4.7uF,10V,X5R,0603
5 C13 1 47nF,25V,X5R,0603
6 C14 1 1uF,25V,X5R,0805
7 D1 0 NP
8 JP5 1 Short
1uH, Isat=27.5A, lrus=12A,
9 L1 1 DCR=5.5mQ, Size 6030, Wurth
74439344010
10 LED1 1 Short
11 LED2 1 LED, 0603, Green
12 Q1 0 NP
13 R1,R2, R5,R12,R13,NTC1 0 NP
14 R3,R10,R4,R7,R8,R9 6 10KQ, £1%, SMD res.,0603
15 R6 1 0Q, £1%, SMD res.,0603
16 R17,R18 0 NP
17 R11 1 2.21KQ, 1%, SMD res.,0603
18 R14 1 10KQ, £1%, SMD res.,0603
19 R15 1 5.23KQ, £1%, SMD res.,0603
20 R16 1 4.7KQ, +5%, SMD res.,0603
21 SW1 1 Tact Switch, SKRPACE010, SMD
Charger IC, TQFN-4*4-24L, .
22 | U1 1 . GMi 1o SG-Micro
Conclusion: Total 24 components
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SGM41519 Demo Board Test Report

2 Testitem

2.1 Trickle charge current

Test condition: Vgys=5V~12V, Vgar=0.1V~2.2V, charge enable, measure the charge current at different Vgar.

Trickle charge current vs. VBAT

40
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——VBUS=5V
24 |

—— VBUS=9V
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20 1 1 1

Trickle charge current(mA)
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Battery voltage(V)

Chart1 Trickle charge current vs. VBAT

2.2 Pre-charge current
Test condition: Vgys=5V~12V, Vgar=2.2V~3.15V, lprecre_set=40mA, charge enable, measure the charge current at
different Vgar.

Pre-charge current vs.VBAT (lpgecpc_ser=40mA)
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Chart2 40mA pre-charge current
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2.3 Fast charge current

Test condition: Vgys=5V~12V, Vgar=3.2V~4.6V, Vgar rec=4.624V, Icne_ser=330mA, charge enable, measure the charge

current at different Vgar.

340

338

336

334

332

Fast current(mA)

330

328

326

Fast charge current vs. Vg1 (Icyg_ser=330mA)
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2.4 CV Accuracy

Chart3 330mA fast charge current

Test condition: Vgys=5V/12V, Vpar rec=3.856V/4.208V/4.352V/4.440V/4.624V, |inppm=3200mMA, lcie=3000mA,
lterm=5mMA, charge enable, increase Vgar to enter CV charge, measure Vgt at different charge current.

0.4
0.3
0.2
0.1
0.0
-0.1
-0.2
-0.3

Charge Voltage Accuracy(%)

-0.6

CV accuracy curve_Vg,s=5V
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Chart4 Charging voltage accuracy at VBUS=5V
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SGM41519 Demo Board Test Report

CV accuracy curve_Vg,s=12V
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Chart5 Charging voltage accuracy at VBUS=12V

2.5 Termination current Accuracy
Test condition: VBUS=5V/9V/12V, VBAT_REG=4-208Va |CHG_SET=1020mA, |TERM_SET=5mA~240mA, Charge enable, adeSt
Vgar to check termination current.

Veus=5V
Iterm_seT(MA) 5 10 15 20 30 40 50 60 80 100 120 140 160 180 200 240
Irerm(MA) 99139195 | 243 [ 353 | 449 | 552 | 65.6 | 84.7 | 104.6 | 124.6 | 144.3 | 164.2 | 184.2 | 204.2 | 244.0
Error(mA) 49| 39 | 45 | 43 53 | 49 | 5.2 56 | 4.7 4.6 4.6 4.3 4.2 4.2 4.2 4.0
Vaus=9V
Irerm_seT(MA) 5 10 15 20 30 40 50 60 80 100 120 140 160 180 200 240
Irerm(MA) 84| 14.0 | 187 | 242 | 348 | 444 | 541 | 64.5 | 84.1 | 104.7 | 124.6 | 144.6 | 163.5 | 184.2 | 204.1 | 242.9
Error(mA) 34| 40 37 | 42 | 48 | 44 | 41 45 | 41 4.7 4.6 4.6 3.5 4.2 4.1 2.9
Veus=12V
Irerv_seT(MA) 5 10 15 20 30 40 50 60 80 100 120 140 160 180 200 240
Irerm(MA) 84133 | 187 | 23.8 [ 34.0 | 444 | 540 | 64.4 | 83.6 | 103.6 | 124.5 | 1441 | 163.8 | 183.8 | 203.6 | 243.3
Error(mA) 34| 33 3.7 38 | 40 | 44 | 40 | 44 3.6 3.6 4.5 4.1 3.8 3.8 3.6 3.3

. Page 7 of 20
(()) fvw:;:n?;rgcom Confidential, for customer use only
SGMICARO -Sg- .



SGM41519

Demo Board Test Report

2.6 IINDPM

Test condition: Vgys=5V/9V/12V, Vgar=3.8V, lche set=3000mA, charge enable, Cpyip=2*10uF, increase lsys to check
Iinvax at different INDPM bits setting.

IINDPM Accuracy(%)

IINDPM accuracy curve

I I
VBUS=5V -

10
s_k

VBUS=9V -
VBUS=12V

[N

0.0

0.4

0.8 1.2 1.6 2.0
IINDPM Setting(A)

24 2.8 3.2

2.7 VINDPM

Chart6 IINDPM accuracy at VBUS=5V/9V/12V

Test condition: Vgys=13V/0.5A, VBUS_OV set to 14V, Vear=3.8V, Vsys mn=3.5V, lchc_ser=3000mA, linopm_ser=3.2A,
charge enable, measure Vpys at different VINDPM bits (VINDPM_OS, VINDPM register) setting.

VINDPM Accuracy(%)
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Chart7 VINDPM accuracy
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2.8 Charging efficiency
Test condition: Vgys=5V/9V/12V, Vgar=3.8V, Isys=0A, charge enable, measure the charge efficiency.

Efficiency(%)

96

Charge efficiency curve(Vg,=3.8V)
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Charge Current(A)
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2.9 OTG efficiency

Chart8 Charging efficiency at VBAT=3.8V

Test condition: Vgar=3.8V/3.2V, Vore rec=5.15V, PFM enable/disable, measure boost mode efficiency.

Boost mode efficiency vs. output current

96
92 P . ‘%
88 { 7 ',l \*
— 84 1,f
S )
> 80 it
S 1
'S 76 '5
572y
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l = = = PFM disable, 3.8V VBAT
60 .l.l’ = = = PFM disable, 3.2V VBAT [|
56 e s
00 02 04 06 08 10 12 14 16 18 20

Output Current(A)

Chart9 OTG at PMID=5.15V
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210 Steady state operation

210.1 Charge mode

A. Trickle charge

Test condition: VBUS=5V/12V, VBAT=0V, charge enable.

KEYSIGHT
TECHNGLOGIES DS0-X 30347, MY61260140, 07.40.2021031200: Mon Aug 0% 11:13:12 2022
=g 100/ 200/ 3 200V 4 E00mA/ S000usf  O0s k¥ 3 28y L}
mz
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= AR R N N it e " - PR — Smt
S o [P
5.18Y
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554
4 BREF L)
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HRE(3):
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fuls ) K ’
1+ 2.00000% 1.500004 11:13 An
DC 20MHz 10.0:1 | DC 20MHz 10.0:4 Aug 8,2022

, CH2-VBUS, CH3-SW, CH4-I,
Fig-1 VBUS=5V

B. Pre-charge charge

KEYSIGHT
TECHMOLOGIES DS0-X 30847, MYB1260140, 07.40.2021081200: Mon Aug 0% 12:11:08 2022
(=S| S0mv/ 00V, 3 ROOV/ 4 AOmA/  E000us  Ofs L ¥ 3 BV LG
I |
FREF():
I
e E= hiniamia —rrr——g—r T T———————r——— BEEBTE():
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FRHF (3)
12.0v
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Ul B ()
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ISl
1“
L !
1+ 5.0000 1. 500004 12:10 PM
DC 20MHz 10.0.1 | DC 20MHz 10.0:4 Aug 8, 2022

, CH2-VBUS, CH3-SW, CH4-I,
Fig-2 VBUS=12V

Test condition: VBus=5V/12V, VBaT=2.3V, IPRECHG=40mA, charge enable.

KEYSIGHT
TECHNOLOGIES DS0-X 30347, MY61260140, 07.40.2021031200: Mom Aug 08 11:15:44 2022
= 100mv/ 200v/ 3 200W/ 4 500mA/  5000usf  00s mE ¥ 3 28y D
nz
BRETL):
= . N FBmy

[T == BAST (:
523

BABET ()
548

BABET (4):
BE0mA

R (3) 1
5T12kHz
3p{S
L L

1L i

v

1 200000 1.500004 11:15 AW
DC 20MHz 10.0:1 | DC 20MHz 100:1 Aug 8, 2022

, CH2-VBUS, CH3-SW, CH4-I,
Fig-3 VBUS=5V

KEYSIGHT
TECHNOLOGIES DSO-X 30347, MY61260140, 07.40.2021031200: Mon Aug 08 12:12:08 2022
= 50/ 500V 3 500/ 4 S00mAS  5000us/ 00s 13 T 3 5287 I}
A
FBREF():
3tmy

== BABT ()

12.8Y
BRET(3):

1.8v
BAET (1):

1.004
Ul B ()

2311MHz

5.0000% 1.50000A 12:11 Pt
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Aug 8, 2022

, CH2-VBUS, CH3-SW, CH4-I,
Fig-4 VBUS=12V
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C. Fast charge

Test condition: VBUS=5V! VREG set t0 4.624V, VBAT=3.2V/3.8V, |CHG_SET=3000mA, Charge enable.

KEYSIGHT
TECHNOLOGIES DS0-X 3034T, MY81260140, 07.40.2021031200: Mon Aug 08 14:24:15 2022
] 20y 200v/ 3 200v/ 4 100A/  S00.0ns/  00s ek ¥ 3 2@y DR
mz
BREFLD:
9.1m
7| BAEF O
5.15Y
BREF D
281Y
p BRBF ()
" 3244
e (3) 2
1.459MHz
35w
Il
+ 2.00000Y 3000004 223 PM
DG 20MHz 10.0:1| DG 20MHz 10.0:1 AugB, 2022

, CH2-VBUS, CH3-SW, CH4-I,
Fig-5 VBAT=3.2V

KEYSIGHT
TECHNOLOGIES DS0-X 3034T, MrE1260140, 07.40.2021031200: Mon Aug 08 14:24:26 2022
= 20mvF 200vF 3 200V 4 1007 S000ns/  00s @E o 3 28w L
a2z
EAWEF():
= ) A . - - - ) 6.7my
et S — EwE:
515
FAHF (3):
481V
p BAREF ()
" 3,204
HE (3
1.3291MHz
ElL
Il
N 2.00000V 3.00000A 2:24 PM
DC 20MHz 10.0:1 | DG 20MHz 10.0:1 Aug 8, 2022

, CH2-VBUS, CH3-SW, CH4-I,
Fig-6 VBAT=3.8V

Test condition: VBUS=12V! VREG set to0 4.624V, VBAT=3.2V/3.8V, |CHg_SET=3000mA, Charge enable.

KEYSIGHT
TECHNOLOGIES DSO-X 3034T, MY61260140, 07.40.2021031200: Mon Aug 08 12:12:55 2022
== S0mvr 500V 3 500V 4 100A  5000ns/  0.0s #E ¥ 3 525y O
BRET():
= 9y
e —=. || BT (0) ;
125V
EBRET (3):
118V
EBRET (4):
4 37BA
! SR ()2
1.494MHz
30,
4 IL
N 5.0000Y 3000004 212PM
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Aug 8, 2022

, CH2-VBUS, CH3-SW, CH4-I,
Fig-7 VBAT=3.2V

D. Constant voltage charge

KEYSIGHT
TECHNOLOGIES DS0-X 3034T, MY61260140, 07.40.2021031200: Mon Aug 08 12:13:10 2022
] S0 500 3 500M 4 100/ 5000ns/  00s L ¥ 3 52|y O
BRET( )
My
- BRET ()
128y
BREBT (3):
1.8y
BT (4):
Tl 3784
u ()
1.517MHz
35w,
Il
. 50000V 3000004 12:12PM
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Aug 8, 2022

, CH2-VBUS, CH3-SW, CH4-I,
Fig-8 VBAT=3.8V

Test condition: Veys=5V, Vear rec=4.624V, lcne=3000mA, constant voltage charge

KEYSIGHT
TECHNOLOGIES DS0-X 30347, MY61260140, 07.40.2021031200: Mon Aug 08 14:25:27 2022
== 20mv# 200V 3 200w 4 100&  2000us/  O0s BE ¥ 3 20V O
ET I |
BREF():
. 12 4mv
) wREE )
507V
BREF (3):
481V
p BRET @)
" 2604
HE(3) 2
| s R I e I B 250.80kHz
|
A IL
+ 200000 3.00000A 225 PM
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Aug 8, 2022

, CH2-VBUS, CH3-SW, CH4-I,
Flg-g ICHG=2-5A

KEYSIGHT
TECHNOLOGIES DS0-X 30347, MY61260140, 07.40.2021031200: Mon Aug 0% 14:28:24 2022
(== 20mvi 200 3 200% 4 1.00A  1.000us/  0.0s BE ¥ 3 28V DR
T I |
EARF():
g 4.3my
L T TP T TP i T e P PP P e I BEE (2) :
5.15%
AP (3)
97
B BIRAF ()
» B30mA
A (3):
” 1.0086MHz
EuE
Il
~ 2.00000Y 3.00000A 228 PM
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Aug 8, 2022

, CH2-VBUS, CH3-SW, CH4-I,
Flg-10 ICHG=0-5A
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Test condition: Vgys=12V, Vear rec=4.624V, 1cng=3000mA, constant voltage charge

KEYSIGHT KEYSIGHT
TECHMOLOGIES DS0-X 30347, MY61260140, 07.40.2021031200: Mon Aug 08 14:17:57 2022 TECHNOLOBIES DS0-X 3034T, MY61260140, 07.40.2020031200: Mon Aug 0F 14:19:41 2022
== s0m\vi 500V 3 AO0V/ 4 100A  E0Ons/  0.0s BE ¥ 3 BV = S0miv/ s00v/ 3 AO0V/ 4 100/ 5000ns/  0.0s #FE ¥ 3 B2V LG
ME . b= .
BREF(): FREF():
T1my T
s o et R [ TR HT—T—— o L
1257 12.3v
BREF (3): FAHF (3):
12.0v 126V
BRET () BRHF ()2
Tl 3204 T 1314
! W u PR (3):
1. 472MHz \ 11.36MHz
B B
4 IL aIL
+ 50000 3000004 217 PM * 50000 ‘ 3.00000A } 219 P
DC 20MHz 10.0:1 | DC 20MHz 10.0:4 Auy 8, 2022 DC 20MHz 10.0:1 | DC 20MHz 1001 g B, 2022
, CH2-VBUS, CH3-SW, CH4-I, , CH2-VBUS, CH3-SW, CH4-I,
Flg-1 1 ICHG_2-5A Flg-12 ICHG_O-SA
2.10.2 Boost mode
Test condition: OTG mode, Vgar=3V.
KEYSIGHT KEYSIGHT
TECHNOLGGIES DS0-X 3034T, MY61260140, 07.40.2021031200: Thu Aug 04 10:51:24 2022 TECHNGLOGIES DSO-X 3034T, Mr61260140, 07.40.2021031200: Thu Aug 04 10:52:01 2022
= S0mivi 200V 3 200v/ 4 1004 2000us/  0ds et 3 33V L =) 100mv/ 200 3 200 4 1004 2000us/  0.0s e 3 33V D
| EE I | EEI |
BARF(): BRET():
. 37 E BBmv
BEEE () BREF ()
318V 314V
| BEET () M -
By [
FAEE (1) BREF ()
830mA B70mA
(2 ! ()
18.803kHz " 188.49kHz
oW
do A MA
+ 400000 3000004 10:51 A + 4.00000% 3.00000A 10:51 Al
DG 200MHz 10.0:1 | DC 20MHz 10.0:0 Aug 4, 2022 DO 20MHz 10.0:1 | DC 20MHz 001]  Aug4,2022
, CH2-VBAT, CH3-SW, CH4-I, , CH2-VBAT, CH3-SW, CH4-I,
Flg-13 No load. Flg-14 ILOAD_OTG_O-OSA-
KEYSIGHT KEYSIGHT
TECHNOLOGIES DS0-X 3034T, MYB1260140, 07.40.2021031200: Thu Aug 04 10:56:21 TECHNGLOGIES DS0-X 30347, MYG1260140, 07.40.2021031200: Thu Aug 04 10:57:18 2
[mSe] 100mvs 200V 3 200v/ 4 100& 2000us  00s et 3 33 == 100mv/ 200V 3 200 4 1004 5000ns/  0.0s e+ 3 33V
i wz
BREF(): BREF( )
B Sdrmiv = 3By’
AT () : FREF () :
318V 06V
ercrarareorr + e - = | AT (3) 2 st R | BRAEF (3)
609V 577V
H ﬂ FAEE (): BELF ()
870mA 870mA
/| (32 i ke (3)
1.444MHz 1.430MHz
3pH S RlL D
Al @M\/\/\/\‘/\\/\/\
~ 400000 3.000004 10:56 AM -~ 4.00000% 3.00000A 10:57 AM
DC 200MHz 10.0:1 | DC 20MHz 0.0 Aug 4, 2022 DC 20MHz 10.0:1 | DC 20MHz 1001)  Aug4,2022

, CH2-VBAT, CH3-SW, CH4-I_ , CH2-VBAT, CH3-SW, CH4-I_
Flg-15 lLOADfOTG:O-15A- Flg-16 lLOADfOTG:O-25A-

Page 12 of 20
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Test condition: OTG mode, Vgar=4.6V.

KEYSIGHT
TECHNOLOBIES DS0-X 3034T, MYB1260140, 07.40.2021031200: Fri Aug 05 09:52:47 2022
(=] s0mvr 200V 3 2.00v 1004 1000w/ 0Ds e ¥ 3 a3av D
| \ wz
= et .| BREF():
- = A
BREF ()
474V
BREF (3):
6.09v
BREF (4):
950mA
g B (3D
" 7.153kHz
ElL
11L
~ 400000V 3.00000A 3:51 AM
DG 20MHz 10.0:1 | DC 20MHz 10.0:0 Aug 5, 2022
, CH2-VBAT, CH3-SW, CH4-I_
Fig-17 No load.
KEYSIGHT
TECHNOLOGIES DS0-X 3034T, MY61260140, 07.40.2021031200: Fri Aug 05 09:54:26 2022
(=) 100mvY 200v/ 3 200V 4 1004 2000us 00s e ¥ 3 33v DG
ME E
BREF():
Py sy
BREF ()
474V
BREF (3):
609V
m
ﬂm BREF (4):
990mA
g B (3):
" 1.751MHz
35
AHIL
-~ 200000 3000004 9:53 AM
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Aug 5, 2022

, CH2-VBAT, CH3-SW, CH4-I,
Fig-19
Transient test

lLoap_orc=0.4A.

2.1

2111 Adaptor plug in/out with battery

KEYSIGHT
TECHNGLOGIES DS0-X 30347, MY61260140, 07.40.2021031200: Fri Aug 05 09:53:19 2022
(= 100mv/ 200V 3 200V 4 1004 2000us/  00s e ¥ 3 3mv O
wz
E BRET( )
A8y
= et | B EE (2}
474v
BREF (3):
.09V
Tm BREF ()
v " 950MA.
g HRFA(T) 2
" 216 68kHz
kL)
SN
-~ 400000 3.00000A 9:52 AM
DC 20MHz 10.0:1 | DC 20MHz 001]  Augs, 202

Fig-18

, CH2-VBAT, CH3-SW, CH4-I,

ILOAD_OTG=0- 1A.

KEYSIGHT
TECHNGLOGIES DS0-X 30347, MYG1260140, 07.40.2021031200: Fri Aug 05 10:00:25 2022
=) 200mmH 200V 3 200 4 1004/ 5000ns/  0.0s e ¥ 3 3mv O
a2z [
BREF( )
= 91y
st e i | BT (2)
46BV
BREF ()
553V
BREF ()
1.43A
HE () 2
1.508MHz
Il
-~ 200000 3.00000A 9:59 AM
DC 20MHz 10.0:1 | DC 20MHz 1001]  Augs, 202

Fig-20

, CH2-VBAT, CH3-SW, CH4-I,

lLoap_ote=1A.

Test condition: Vgys=5V, PSEL=Low, registers default setting, plug in/out adaptor at deferent battery voltage.

KEYSIGHT
TECHNOLOGIES DS0-X 30347, Mr61260140, 07.40.2021031200: Mon Aug 08 15:19:39 2022
== 2.00v¢ 200 3 200V 4 E0mA E000me/ 1800ms  fEIE 108V
s EE I |
EABF():
380V
FREF () :
e B.E7Y
FARET (3):
5.64Y
BREE (1) :
118rmA
A ()2
>21kHz
i
4 ICH
+ 200000 150 008 A 319 PM
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Aug 8, 2022

, CH2-VBUS, CH3-SW, CH4-lche

Fig-21

Plug in 5V VBUS at Vgar=1.5V.

TKEEHVNSongg\lE: DS0-X 3034T, My61260140, 07.40.2021031200: Tue Aug 09 10:39:18 2022
= 2.00v/ 200/ 3 200 4 S0mA/ 2.000ms/  Dis #ik 440v D
az i
BREF(
379y
BAEF ()
5.15v
ey PO
5.45Y
BAEF ()
EEI
RE ()5
m “” “ W ‘H :
B [ | 4.00000v | 150.00mA ] 10:38 A
DC 30MHz 10.0:1| DC 20MHz 10.0:1 Aug9,2022

Fig-22

, CH2-VBUS, CH3-SW, CH4-Iche
Plug out 5V VBUS at Vgar=1.5V.

(()) SG Micro Corp
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KEYSIGHT KEYSIGHT
TECHHOLOGIES DS0-X 30847, Mr61260140, 07.40.2021031200: Mon Aug 08 15:29:47 2022 M’rgcumeemg DS0-X 3034T, MY61260140, 07.40.2021031200: Tue Aug 09 10:43:19 2022
== 2.00v¢ 200 3 200V 4 200mA S000ms/ 1430ms  fEIE 108V == 2.00v/ 4 200m&/ 2000ms/  Ods Fik 488y L
B D S A i U — ] ME 5 . nE .
BREF(): B FHEF( )
412 o 387
FREF () BT ()
547V - 5.15Y
FAEF (3): BRRF (3
5.46Y 5.05Y
BREE (1) : BREF (4):
1.267A 367 mA
I (302 B (3) 2
731Hz =520kHz
ISl
ICH
1 =
+ 200000 BO0.O0rmA 329 PM 4000004 B00.00rmA 10:42 Ak
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Aug 8, 2022 DOC 20MHz 10.0:1 [ DC 20MHz 10.0:1 Aug 9, 2022

, CH2-VBUS, CH3-SW, CH4-lche

Fig-23  Plug in 5V VBUS at Vgar=3.8V.

, CH2-VBUS, CH3-SW, CH4-Icnc
Fig-24  Plug out 5V VBUS at Vgar=3.8V.

Test condition: Vgys=12V, PSEL=Low, registers default setting, plug in/out adaptor at deferent battery voltage.

KEYSIGHT
TECHNOLOGIES DS0-3X 30347, MY6L260140, 07.40.2021031200: Mon Aug 08 15:45:44 2022
== 2.00v¢ 500/ 3 500V 4 S0mA/ 5000ms/  1500ms  fBIE 438V
A |
! BREF ()
e —————— 387V
! FREF ()
0.1
o FREF (3):
12.0v
FREF (4):
256mA
=21kHz
2
110 !
N 10.0000v 150.00mA 345 PM
DC 20NHz 10.0:1 | DG 20MHz 10.0:1 Aug 8, 2022

, CH2-VBUS, CH3-SW, CH4-lcic
Plug in 12V VBUS at Vgar=1.5V.

DS0-¥ 30347, Mr61260140, 07.40.2021031200: Mon Aug 08 15:48:58 2022

Fig-25

KEYSIGHT

TECHNOLOGIES

== 2.00v¢ SO0V 3 500V 4 200mAf S000ms/ 150.0ms  fEik 438V
[l |
. | EREFO):
- 411V
FREF ()
18,5V
FREF (3):
12.4v
FREF (4)
1.356A
g (3) 2
80.96Hz
ISl l ‘
110 ! -
. 10,0000V 600.00mA 345 PM
DC 20hHz 10.0:1 | D 20MHz 10.0:1 Aug 8, 2022

, CH2-VBUS, CH3-SW, CH4-lcne

Fig-27  Plugin 12V VBUS at Vgar=3.8V.

KEYSIcHT DS0-X 30347, MY61260140, 07.40.2021031200: Tue Aug 09 11:06:10 2022
] 2.00v/ 500v/ 3 500V 4 S0mA/ 5000ms/  0Ds Ik 13y L
I |
BREF( )
e e 379V
BRET ()
12,8
BREF (3):
12.0v
BREF (4):
TamA
B (5)
7BkHz
+ [ | 10,0000 | 150.00mA ] 11:05 A
DC 20MHz 10.0:1[DC 20MHz 10.0:1 Aug 9, 2022

, CH2-VBUS, CH3-SW, CH4-Icng

Fig-26  Plug out 12V VBUS at Vgar=1.5V.

KEYSISHT DSO-X 3034T, MY61260140, 07.40.2021031200: Tue Aug 09 11:07:40 2022
== 2.00v/ 500/ 3 500V 4 200mA&/  5000ms/  0Os ik o3y L
wz [
BRET( )
= = = 387y
BEEF ()
12.5¢
BT (3):
L 12.4v
BRERF ()
367mA
1 (3)
FibiE
‘ 10,0000 | E00.00mA ] 11:08 AM
DC 20MHz 10.0:1| DC 20MHz 10.0:1 Aug 9, 2022

, CH2-VBUS, CH3-SW, CH4-Icne
Fig-28  Plug out 12V VBUS at Vgar=3.8V.
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2.11.2 Enter/exit OTG mode

Test condition: Vgar=3.2V, enter OTG mode with different load.

KEYSIGHT
TECHNOLOGIES DS0-X 3034T, My61260140, 07.40.2021031200: wed Aug 03 16:02:32 2022
] 2,000 200 3 200 4 200A/  1000ms/  0.0s &k 330w D
mz
BREF )
1,104
- S I (0) :
36Y
()
Rk
BREFLD:
5.40v
p{Sw
ﬂlL
T 2.00000% 5.00000A 402 PM
DC 20MHz 10.0:1 | DG 20MHz 10.0:1 Aug3, 2022

, CH2-SDA, CH3-SW, CH4-I,

Fig-29 Enter OTG mode, no load.

KEYSIGHT
TECHMOLOGIES DS0-X 30347, MY61260140, 07.40.2021031200: wed Aug 03 16:02:08 2022
== 200V 200 3 200 4 2004 1000ms  0.0s &k 330V Dk
: omE s .
PGP
391A
M-I () =
3BV
ML )
FiA
BREF():
540V
3p{Sw
1IL
1+ 4.00000Y 6.00000A 4:02 PM
DC 20MHz 10.0:1 | DC 20MHz 10.0:4 Aug 3, 2022

, CH2-SDA, CH3-SW, CH4-I,

Fig-31 Enter OTG mode, 1.5A CC load.

211.3 Dynamic system load

KEYSIGHT
TECHNOLOGIES D50-X 30347, MY61260140, 07.40.2021031200: Wed Aug 03 17:32:22 2022
] 2,000 200 3 200% 4 200/ 2000ms/  0.0s &1k 458y i
i [ A |
— FAEF )
B G 930mA
U-IE{E () 2
38v
A )
Finid
BREF(
532V
T 2.00000% 5000004 532 PM
DC 20MHz 10.0:1 | DG 20MHz 10.0:1 Aug 3, 2022
, CH2-SDA, CH3-SW, CH4-I,
Fig-30 Exit OTG mode, no load.
KEYSIGHT
M‘rgcmme.gs DS0-X 3034T, MY61260140, 07.40.2021031200: wed Aug 03 17:33:23 2022
= 200/ 200/ 3 200 4 2004 10.00ms/  00s #ik 485V Ik
wz
BREF (4):
3354
U UE{E () =
36Y
B )
Fihid
BREF( )
524
4.00000% B.000004 533 PM
DC 20MHz 10.0:1 | DE 20MHz 10.0:1 Aug 3, 2022

Fig-32

, CH2-SDA, CH3-SW, CH4-I,
Exit OTG mode, 1.5A CC load.

Test condition: Vgys=5V, Vear=3.2V/3.8V, lcnge ser=1980mA, lnppm=3200mA, add dynamic load current on SYS,

lsys=0A-2A-0A(400Hz, SR=10A/ps).

KEYSIGHT

TECHNOLOGIES DS0-X 30347, MY61260140, 07.40.2021031200: Thu Aug 11 10:08:15 2022

=1k + 4 11848 D

(= 500/ s00rh/ 3 1004/ 4 1004/ £000usf  00s
TE
BRETL):
397y
F————; Jrr— R
(— . s . D
2447
BRET (4):

2404

_L'-'_—-'w WAREC):
| [ 5B0m"

4
3HICHG
4M1STS ——————— ]
+ 2.000004 3.000004 10:07 AM
DC 20MHz 10.0:1 | DC 20MHz 1001 Aug 11,2022

, CH2-VBAT, CH3-ICHG, CH4-ISYS
Fig-33  Vgar=3.2V.

KEYSIGHT
TECHNOLOGIES DS0-X 30347, MYG1260140, 07.40.2021081200: Thu Aug 11 10:11:11 2022
== SO0/ 0mv/ 3 100A 4 1004 5000us  00s L% 4 118 £
EFI |
| BAEE():
r FREAF ()
417
FREAF () :
3B5A
FREF (@) :
2,404
I U4 ()
M SE0rmY
4
3HICHG
A ISYS S ]
+ 2.00000A 3.00000A 10:10 Andt
DC 20MHz 10.0.1 | DC 20MHz 1001) A 11,2022

, CH2-VBAT, CH3-ICHG, CH4-ISYS
Fig-34  Vgar=3.8V.
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Test condition: Vgys=12V, Vear=3.2V/3.8V, lchc se=1980mA, lnppmu=3200mA, add dynamic load current on SYS,
lsys=0A-2A-0A(400Hz, SR=10A/us).

5{%1\2'{?&[{ DSO-X 30347, MY61260140, 07.40.2021031200: Thu Aug 11 10:33:54 2022 IKEExgnggg— DSO-X 3034T, Myel260140, 07.40.2021031200: Thu Aug 11 10:33:07 2022
(== 500/ s00mé/ 3 100A/ 4 100A/  5000usf  00s k% 4 115A T == S0/ S0mV/ 3 100A/ 4 1004/ 5000usi  00s B 3 4 11sa T
nz T |
‘ BRETF( _ | . | BASF():
387 s A — " o 415
X _ - R [aa——— Ihm\ﬂ‘-m o
e = 2 e 344y 418v
e P R ARG
2444 3.284
BAETF (0): BREF ()

2404 2404
- TE () : - IE ()
560mY \ \ 520mv

T T
'ICHG .ICHG

4 ISTS 4 ISVS = lm———
1 2000004 3.000004 1033 A + 2.00000A 3.00000A 10:32 Ah
OC 20MHz 10.0:1[DC 20MHz 100:1 Aug 11,2022 DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Aug 11,2022

, CH2-VBAT, CH3-ICHG, CH4-ISYS , CH2-VBAT, CH3-ICHG, CH4-ISYS
Fig-35  Vgar=3.2V. Fig-36  Vgar=3.8V.

2.11.4 Load transient in OTG mode
Test condition: OTG mode, short VBUS, Vgar=3V/4.6V, lo1g=0A-1A-0A/0A-1.5A-0A (400HZz, SR=10A/us).

KEYSIGHT KEYSIGHT
TECHNOLOGIES DS0-X 30347, MY61260140, 07.40.2021031200: Thu Aug 11 16:02:47 2022 TECHNOLOGIES DS0-X 30347, MY61260140, 07.40.2021031200: Thu Aug 11 18:08:56 2022
= s00mv# S00mv/ 3 100/ 4 1004/ &000usf  00s mE o+ 4 133A O == S00mv/ s00mv/ 3 100/ 3 2004/ s00.0us/  0.0s @k % 4 0a DR
A E A
EAWEFE( ) EAWEF():
312V 320v
EREE () EREFE():
316V 3244
FRHEF (3): FRHEF (3):
) 574V 6.10v
BT () s BT ()
2604 431A
L LETE ( ): L LEE ()
480V 920m
i
p{PMID
Il
+ 2.00000V 3.00000A 202 PM N 200000V 6.00000A 408 PM
DC 20MHz 10.0:1| DC 20MHz 1000 ]  Aug 11,2022 DC 20MHz 10.0:1 | DC 20MHz 1000 ] Aug 11,2022
, CH2-VBAT, CH3-PMID, CH4-IL , CH2-VBAT, CH3-PMID, CH4-IL
Flg-37 VBAT=3V: IOTG=0A'1 A-OA. Flg-38 VBAT=3Va IOTG=OA'1 5A-0A.
KEYSISHT DS0-X 3034T, MY61260140, 07.40.2021031200: Thu Aug 11 16:07:24 2022 KEYSISHT DS0-X 3034T, MY61260140, 07.40.2021031200: Thu Aug 11 16:10:45 2022
== 1.00v# 1003 100 4 100A/  S000usf  00s @E o o4 0A O == 1.00v/ 100V 3 100§ 2004 5000us/  0.0s @E o 4 oA DR
E ME E . T
mhnmmmmmmhmmm BRUTO): BRUTO):
470V A4
FREF () FREF ()
478V 2.78Y
BRELF ()5 BRHF (3):
554 5504
FRHLF (4) : FRHLF (4):
1.67A 2384
Lg-IE{E ( ): LA ( )
3BOmy 520m
4
aPHID
Il
.|
-~ 2.00000Y 3.00000A 407 PM - 2.00000Y 6000004 410 PM
DC 20MHz 10.0:1| DC 20MHz 10000 ] Aug 11,2022 DC 20MHz 10.0:1 | DC 20MHz 10000 ] Aug 11,2022

, CH2-VBAT, CH3-PMID, CH4-IL , CH2-VBAT, CH3-PMID, CH4-IL
Fig-39  Vgar=4.6V, lorc=0A-1A-0A. Fig-40  Vgar=4.6V, lore=0A-1.5A-0A.
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212 Reliability test
2121 System SCP

Test condition: Vgys=5V, Vgar=3.8V, lche ser=1980mA, charge enable, BAT power supply current limit is 10A, short

system to GND then release.

KEYSIGHT
TECHMOLOGIES DS0-X 30347, MY61260140, 07.40.2021031200: Mon Aug 15 12:27:47 2022
= 2.00v/ 200 3 B0V 4 BO00A 1000us/  3000us Lk 290v L}
E HAT
Fzp
e e —— e 1 2)
[ e e T
l‘ s et in v o 48.000000us
¥ w2
488 000000us.
Jivs
440 000000us.
1083
2.2727kHz
@MMMMWMMWI
B e
WWHMWM
+ B.0000% 10.0000A 12:26 PM
DG 200MHz 10.04 | DG 20MHz 001] A 15,2022

, CH2-VBAT, CH3-SW, CH4-Icne
Fig-41  Short system to GND.

212.2 Battery SCP

Test condition: Vgys=5V, Vgar=3.8V, lcne_ser=330mA, charge enable, short battery to GND, then release.

KEYSIGHT
TECHHOLOGIES DS0-X 3034T, MY61260140, 07.40.2021031200: Mon Aug 15 17:11:58 2022
=g 2.00v/ 200V 3 ROV 4 1004 1000us  O0s #ik 227y Tk
wz
S FHEF( )
e e e o 419y
| BREF ()
¢ 394y
BREBT (3):
E N e S 5.8V
BT (4):
3.48A
Ll L L L g L] e
||||“||’|"|[ o
35| ) -
i Finid
i L
+ 500000 3000004 511 PM
DC 20MHz 10.0:1 | DC 20MHz 1004 Augis, 2022

, CH2-VBAT, CH3-SW, CH4-I,

Fig-43  Short battery to GND.

KEYDIsHT DS0-X 30347, Mr61260140, 07.40.2021031200: Mon Aug 15 14:16:40 2022
(== 200 200V 3 GO0V, 4 B00A/  G0.0Omg/  2000us Ik 290v I}
ECE |
FREF():
. PRI
[ BREF ()
395V
| BABT (3):
5.6V
BREF (4):
200rmA.
IR R A SR I A
A
* B.0000% 10.00004 2015 PM
DC 20MHz 10.0:1 | DG 20MHz 1004 Ay 15,2022
, CH2-VBAT, CH3-SW, CH4-lcyg
Fig-42 Recovery from system short.
KEYSISHT DS0-X 30347, MYGL260140, 07.40.2021031200: Mon Aug 15 17:15:04 2022
= 200/ 200 3 00V 4 100&  5000ms/  Ofs [ 227y Tk
mz
BREFLD:
387y
f/ BABE):
/ 3.95Y
€ BIET (3
z 56Y
BRET (4):
1.194
HRE(3):
34kHz
ERE R (1) -
) B9kHz
p{IL]

514 PM

50000 3.00000A
10.0:1 Aug 16,2022

DC 20MHz 10.0:1 ‘DC 20MHz

, CH2-VBAT, CH3-SW, CH4-I,
Recovery from battery short.

Fig-44
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212.3 VBUS SCP
Test condition: Vgys=5V/12V, Vgar=3.8V, lche_set=330mA, short VBUS to GND, then release.

KEYSISHT DSO-X 30347, MY61260140, 07.40.2021031200: Mon Aug 15 18:22:37 2022 KEYSISHT DS0-X 30347, MY61260140, 07.40.2021031200: Mon Aug 15 18:39:54 2022
== 2.00vF 200v/ 3 200v/ 4 500mA/  2000ms/ 6000ms IR 238V I} ] 5000 500V 3 100v 4 10047 2000ms/ B00Oms  {EiE 350V
[ | nz [
BREF(): —— BREF( )
516V 123y
BREF (1) BREF ()
524V 128Y
ERBT (3): BRET ()
5.38v 122v
- FHEF (4): F|ABT @)
1.0BA. 1.354
#0302 ()
850 93mHz 659 30rmHz.
T
+ ‘ | 2.00000Y ‘ 1.500004 ] 621 PM T 11.0000v ‘ 3000004 J 6:38 PM
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Aug 15, 2022 DC 20MHz 10.0:1 | DC 20MHz 1001 Aug 16, 2022
, CH2-VBUS, CH3-SW, CH4-I, , CH2-VBUS, CH3-SW, CH4-I,
Fig-45 VBUS=5V. Fig-46 VBUS=12V.
2124 PMID OCP&SCP in OTG mode
Test condition: OTG mode, Vgar=3.8V, ISYS=5A, increase IPMID to trigger OCP.
KEYSISHT DS0-X 3034T, MY61260140, 07.40.2021031200: Mon Aug 15 10:42:52 2022
- 2.00v/ 2.00v/ 3 2.00WF 4 20044 200 0us/ 0.0s =1k T 3 233V
F
X1
3.872000000ms.
X2id)y
| 4.100000000ms:
b . ax
o 228.000000us
J 1K
4 36860kHz
1 4
L
3p{PMID_GD
WIEAT
- [ ‘ 400000V ‘ 6.00000A } 10:42 AM
DC 20MHz 10.0:1 | DC 20MHz 1001 ]  Aug 18,2022
, CH2-nINT, CH3-PMID_GD, CH4-lp;schc
Fig-47 Increase IPMID.
Test condition: OTG mode, VBAT=3.2V, then short PMID to GND
KEXSIGHT DS0-X 30347, MYG1260140, 07.40.2021031200: Thu Aug 04 14:22:12 2022 KEYSISHT DSO-X 3034T, MY61260140, 07.40.2021031200: Thu Aug 04 18:41:00 2022
[mSm] 2.00vf 200v 3 200w 4 600A/  3000ms/  0.0s Bk 198 O == 20/ 200V 3 200 4 600 2000ms/ 00s Bik (R =
ET I | ETIN |
BREF(): BREF( )
532V 2.26Y
BREF (1) BT ()
\ Loy ) k Loy
{ BAET () | FAET ()
609V | n 312y
BREF (4): B : o BT (4):
10.BA 9.2A
HE(3) 2 H ()2
»5.4kHz Finif
e
WIBAT
-~ 4.00000v ‘ 15.0000A } 221 PM - [ 4.00000 ‘ 15.00004, ] 6:40 Ph1
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Aug 4, 2022 DC 20MHz 10.0:1 | DC 20MHz 10.0:4 Aug 4,2022

, CH2-VBAT, CH3-SW, CH4-Ip;sche , CH2-VBAT, CH3-SW, CH4-Ipschs
Flg-48 IOTG=OA- Flg-49 IOTG=1 B5A.

Page 18 of 20

@ fvw:;%?::gcom Confidential, for customer use only
SGMICARO -Sg- .



SGM41519 Demo Board Test Report

212.5 VBUS OVP
Test condition: OVP set to 14V, Vgys=5V, Vgar=3.8V, charge enable, Vg s ramp to 15V.

KEXSIGHT DS0-% 30347, MY61260140, 07.40.2021031200: Tue Aug 16 09:36:21 2022 KEYSISHT DSO-X 30347, MY61260140, 07.40.2021031200: Tue Aug 16 09:37:28 2022
== 5.00V/ 500V/ 3 500V/ 4 100A/  5000mst  0.0s BiE 7Y i == 5004/ 500v/ 3 500V 4 100A/  1D0Oms/  OOs L 788V I
;E - : WE s .
BREF( ) BREF( )
I 4.7y e - 14.7Y
ERBF () BEREF ()
155y 15.5v
EBREBT (3): BT (3):
13.8v 49v
BREF (4): BT (4):
1.03A 1.07A
HE(3) 2 HE () 2
Fihid 79.1Hz
S B
Il {1
~ [ ‘ 55000 ‘ 3.00000A J 935 AM N [ | £.5000Y | 3.00000A J 9:36 AN
DC 20MHz 10.0:1 | DC 20MHz 1000 ]  Aug 16, 2022 DC 20MHz 10.0:1| DC 20MHz 1000]  Augi6, 2022
, CH2-VBUS, CH3-SW, CH4-I, , CH2-VBUS, CH3-SW, CH4-I,
Fig-50  Vpys increase from 5V to 15V. Fig-51  Vgys decrease from 15V to 5V.

212.6 VSYS OVP
Test condition: Vgys=5V, Vear=3.8V, charge enable, Isys=0A, force a 5V external power supply on system.

KEYSIGHT KEYSIGHT
TECHNOLOGIES DS0-X 30347, M61260140, 07.40.2021031200: Tue Aug 16 11:15:25 2022 TECHNOLOBIES DS0-X 3034T, MY61260140, 07.40.2021031200: Tue Aug 16 11:15:35 2022
=) 200V 200 3 ROV, 4 E0mAY S000ms/  00s [ 422V Tk = 2.00v/ 200V 3 BO0V/ 4 G00mA/  A00Oms/  0.0s [ 420 Tk
EF | ST |
FBREF( ) EBRET( )
4.98v 498v
FRHF () BREF ()
498V tremnians . s 4.98Y
FORHLF (3) : BT (3):
6.0V 50V
! ! o e U ERmE ) ERRF ()
=4 06A 2024
el IS N N N BT WY 7 () - E =)
i ‘ ‘ ‘ 37kHz Finig
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Fig-52  Plug in 5V power supply on SYS. Fig-53  Plug out 5V power supply on SYS.

212.7 VBAT OVP
Test condition: Vgys=12V, Vgar=3.8V, charge enable, Vgar rec=4.208V, Vgar ramp to 4.6V.

wg%ﬁ'&g DSO-X 3034T, MY61260140, 07.40.2021031200: Tue Aug 16 11:30:21 2022 KEYSIeHT DS0-X 3034T, MY61260140, 07.40.2021031200: Tue Aug 16 11:34:26 2022
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Fig-54  Vgar increase from 3.8V to 4.6V. Fig-55 Vgar decrease from 4.6V to 3.8V.
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Demo Board Test Report

2.12.8 BATFET OCP

Test condition: no VBUS, Vpar=3.8V, BATFET on, add CC mode E-load on system and increase load by 0.1A/1A step.

IKEEHYN%IEGFE DS0-X 30347, MY61260140, 07.40.2021031200: Fri Dec 09 11:15:49 2022

== 2.00v7 200v/ 3 4 2008 2000us/ 0.0s 31 27w T
= W

BREBF():
3.

BREF ()

= BRBT ()

ERBF ()

4| IBAT

1115 AM
Dec 9, 2022

+4.00000% £.00000A
DC 20MHz 10.0:1| DC 20MHz 10.0:1

, CH2-VBAT, CH4-lpsche
Increase lsys to 10.45A by 0.1A step.

Fig-56

KEYSIGHT

TECHNOLOGIES

DS0-X 30347, MyE1260140, 07.40.2021031200: Fri Dec 09 11:18:25 2022
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Fig-57

, CH2-VBAT, CH4-lpischc
Increase Isys to 11A by 1A step.
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