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1. Schematic and BOM List

i - Ul SGM41523 i
\6‘] + VBUS V‘?‘;j L vpus sw |12 sw SW. K %T
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11 GND —
S12nCE R4 ReGn RTL 15 * RT2
1
= L Vo Vo
GND RS | STATRO >
LEDI1 LED2
GED
TTPII TTP]Z
GND GND
oD

Item | Reference Description QTY | Manuf.
1 C1 Ceramic capacitor, 10uF/25V, X5R, 0805 1
2 Cc2 Ceramic capacitor,10nF/25V,X5R,0603 1
3 C3 Ceramic capacitor,1uF/10V,X5R,0603 1
4 C4 Ceramic capacitor,22uF/10V,X5R,0603 1
5 L1 Inductor, 1uH, 1g=6.2A, 1s=12.5A, DCR=22mQ, 74437324010 1 Wurth
6 LED1,LED2 | LED, 0603, Green 2
7 R1 NP 0
8 R2 Chip Resistor, 4.99KQ, 1/10W, 1%, 0603 1
9 R3,R6 Chip Resistor, 4.7KQ, 1/10W, 5%, 0603 2

10 | RT1,RT2,R4 | Chip Resistor, 10KQ, 1/10W, 1%, 0603 3

11 R5 Chip Resistor, 0Q, 1/10W, 1%, 0603 1

12 U1 Charger IC, TDFN-3x3-12L, SGM41523 1 SG-Micro
Conclusion: Total 15 components
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SGM41523 Demo Board Test Report

2. TestItems

2.1 Charging Efficiency

Test condition: Vgys=5V/9V/12V, CV: 4.45V, Fast charging current: 0.2A~2.5A set by ISET resistor, Inductor (Wurth
74438367010) parameters: 1TuH, DCR=11.5mQ, measure the charge efficiency at 3.8V/4.2V battery voltage.

Charging efficiency (VBAT=3.8V)
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Chart 1 Charging Efficiency at VBAT=3.8V
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Chart 2 Charging Efficiency at VBAT=4.2V
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SGM41523 Demo Board Test Report

2.2 Trickle Charging Current, Pre-charging Current and Fast Charging Current

Test condition: Vgys=5V/9V/12V or other INPUT, Vgar: 0V~4.2V, CV: 4.2V, fast charging current: 0.5A or 2A set by ISET
resistor, measure the charging current with different VBUS and ISET setting.

Trickle Charging & Pre-Charging Current (lc,g_ser=0.5A)
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Chart 3 Trickle charging & Pre-charging Current at (lcng_ser=0.5A)
Trickle Charging & Pre-charging current (lcyg ser=2A)
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Chart 4 Trickle charging & Pre-charging Current at (Iche_set=2A)
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SGM41523 Demo Board Test Report

Fast charge current (Icyg se7=0.5A)
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Chart 5 Fast Charging Current at (Ichg_ser=0.5A)
Fast charge current (Icyg ser=2A)
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Chart 6 Fast Charging Current at (Icng_set=2A)
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SGM41523 Demo Board Test Report

2.3 Constant Charging Voltage Accuracy

Test condition: Vgys=5V/12V, fast charging current: 2A, CV: 4.1V/4.2V/4.3V/4.35V/4.4V/4.45V, increase the battery
voltage until charging current decrease obviously in CV mode, and record the VBAT.

Constant charge voltage accuracy(Vgys=5V)
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Chart 7 Constant Charging Voltage Accuracy (Vgys=5V)
(Note: there is an overlapping range for CV and CC loop, which cause the charging current decrease when battery voltage is close to the

set value.)
Constant charge voltage accuracy (Vg,s=12V)
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Chart 8 Constant Charging Voltage Accuracy (Vgys=12V)
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2.4 Real battery charging profile

Test condition: Vgys=5V/12V, CV: 4.2V, CC: 2A, record the real battery charging profile.

Real Battery Charging Profile (Vgs=5V)
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Chart 9 Charging profile (Vgys=5V)
Real Battery Charging Profile (Vg s=12V)
2.7 45
2.4 4
2.1 35
- N
< D
L 15 25 §
= =
3 \ S
o 1.2 2
£ Py
2 09 \ 15 =
4] . . ..(.6
e
5 m
0.6 1
0.3 \ Battery Voltage L 05
J j === Charging Current
0 : 0
0 50 100 150 200 250 300
Time(min)

Chart 10 Charging profile (Vgus=12V)
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SGM41523 Demo Board Test Report

2.5 Electrical Performance Test

2.5.1 Adaptor Plug in/out without Battery
Test condition: Vgys=5V/12V, no battery, CV: 4.2V, charge enabled, plug in/out adaptor by air switch.

"~ Figure 1. Plug in 5V VBUS “Figure 2. Zoom in
: , CH3-Vpar, CH4-I, , , CH3-Vpar, CH4-I,

" Figure 3. Plug out 5V VBUS " Figure 4. Plug in 12V VBUS
, , CH3-Vgar, CH4-l, , , CH3-Vgar, CH4-I,
-V - H2-Vey r

Figure 5. Zoom in " T Figure 6. Plug out 12V VBUS
, . CH3-Vgr, CH4-I, , . CH3-Vgyr, CH4-I,

2.5.2 Adaptor Plug in/out with Battery
Test condition: Vgys=5V/12V, Vpar=2.5V/3.8V/4.3V, CV: 4.2V, charge enabled, plug in/out adaptor by air switch.
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Figure 7. Vgar=2.5V, plug in 5V VBUS
, CH3-Vgar, CH4-lchc
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Figure 9. Vgar=3.8V, plug in 5V VBUS
, CH3-Vgar, CH4-lchs

SM points S.20

Walue Mean i Max Std Dev 30 Mar 2021
14:28:47

& Max 6.00 Y 5.35 9.60 1.16

Figure 11. Vgar=4.3V, plug in/out 5V VBUS
, CH3-Vgar, CH4-lchs
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15.0V Null waveform
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Figure 8. Vgar=2.5V, plug out 5V VBUS
, CH3-Vgar, CH4-lc1s
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Figure 10. Vgar=3.8V, plug out 5V VBUS
, CH3-Vgar, CH4-lchs
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Figure 12. Vgar=2.5V, plug in 12V VBUS
, CH3-Vgar, CH4-lch6
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Figure 13. Vgar=2.5V, plug out 12V VBUS
CHS'VB/_\T, CH4'|CHG

Figure 15. Vaar=3.8V, plug out 12V VBUS
: , CH3-Vgar, CH4-lcye

2.5.3 Battery Plug in/out with Adaptor

Figure 16. Vgar=4.3V, plug i/out 12V VBUS

Figure 14. Vgar=3.8V, plug in 12V VBUS
: , CH3-Vpar, CH4-lcc
; cUS

11 0 11.8

: , CH3-Vgar, CH4-lcc

Test condition: Vys=5V, Vear=1V/2.5V/3.8V/4.3V, CV: 4.2V, fast charging current: 2A, charge enabled, and plug in/out

emulated battery by air switch.

Figure 17. Vaus=5V, plug infout 1V battery
CH3Vaar, CH4-lcg

—— 5}
jIn

‘I, :
Figure 19. Vaus=5V, plug inout 3.8V battery
: , CH3-Vgar, CH4-lche

Figure 18. Vaus=5V, plug inout 2.5V battery

CH3-Vgar, CH4-lui

Figure 20. Vgus=5V, plug infout 4.3V battery

: , CH3-Vgar, CH4-lcc
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SGM41523 Demo Board Test Report

2.5.4 Battery Plug in/out without Adaptor

Test condition: no VBUS, Vpar=1V/3.8V, plug in/out emulated battery by air switch.

, plug out 1 battey
T— |

y
, CHS'VB/_\T, CH4'|CHG
Th— 1

" Figure 21. No VBUS, plug in 1V batter

'H'm-mms

Figure 23. No VBUS, plug in 3.8Vbattey ' Figure 24. No VBUS, plug out 3.8V battery
: , CH3-Vgar, CH4<lcyc : , CH3-Vgar, CH4-lcyc

2.5.5 Enable/Disable the charging

Test condition: Vgys=5V, Vear=3.8V, CV: 4.2V, fast charging current: 2A, set CE pin voltage to: 0V-1V-0V.
= il

I 3l

Figure 25. VBAT=3.8V, CE pin: 0V->1V->0V
’ ’ CH3_VBAT1 CH4_|CHG

. Page 12
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2.5.6 OCP and ZCD for FET

Test condition:

1) Vpus=5V/IOV/12V, Vear=3.1V, CV: 4.2V, CC: 2A, charge enable, short BAT to GND.
2) Vgus=5V/9V/12V, CV: 4.2V, CC: 0.2A, increase Vgar to enter CV charge mode, reduce Icyg to ~120mA.

M 20043
p4

Figure 26. Vgys=5V, OCP: 3.76A
, , CH3-Vgar, CH4-1.

Figure 28. Vgys=12V, OCP: 3.98A
, , CH3-Vgar, CH4-I,

Figure 30. Vgys=9V, ZCD: 84mA
, CH4-1_

M 200)3
b4

Figure 29. Vgys=5V, ZCD: 32mA
, CH4-I,

Figure 31. Vgys=12V, ZCD: 80mA
, CH4-1_

(()) SG Micro Corp
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2.6 Reliability Test

2.6.1 Thermal images

Test condition: Vgys=5V/9V/12V, Vgar=4.2V, fast charging current: 2A, Inductor (Wurth 74438367010) parameters: 1uH,
DCR=11.5mohm, record the thermal images of demo board.

=it
oy

Pull=a LE'—:‘ 3 Bere

E1E e i
Figure 33. VBUS=9V

Figure 34. VBUS=12V

Note: the chip temperature rising in the thermal image is decided by the ambient, inductor DCR and PCB layout, which is only used for

reference.
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Demo Board Test Report

2.6.2 Short test (VBAT, SW)

Test condition: Vgys=5V/12V, Vpar=3.5V or no battery, CV: 4.2V, CC: 2A, charge enable, short VBAT/SW to GND

respectively.

CYES T N N U A :
Figure 35. VBUS=5V, No battery, short the VBAT
s, CH3-Vpar, CH4-I,

“Figure 37. VBUS=12V, No battery, short the VBAT
, CH3-Vgar, CH4-1,

Figure 39. VBUS=5V, No battery, short the SW
3 3 CHS_VBATa CH4_|BUS

pﬁ :
' Figure 36. VBUS=5V, VBAT=3.5V, short the VBAT
s, CH3-Vgar, CH4-I

Figure 38. VBUS=12V, VBAT=3.5V, short the VBAT
 CH3-Vgar, CH4-I,

~ Figure 40. VBUS=5V, VBAT=3.5V, short the SW

, CH3-Vgar, CH4-lgys

(()) SG Micro Corp
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\I: :
' Figure 41. VBUS=12V, No battery, short th SW ' Figure 42. VBUS=12V, VBAT=3.5V, short the SW
, , CH3-Vgat, CH4-1. , , CH3-Vgat, CH4-1,.

2.6.3 VBUS OVP

Test condition: Vgys=5V, Vpar=3.8V, CV: 4.2V, fast charging current: 2A, charge enable, ramp up Vgys to 14V, then
decrease to 5V.

Figure 43. Vgys ramps from 5V to 14V ' Figure 44. Zoom in
, , CH3-Vgat, CH4-1. , , CH3-Vgat, CH4-1.
- T — ]

[T}

Figure 45. Vgys drop from 14V to 5V
, , CH3-Vgar, CH4-I,

. Page 16
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2.6.4 Thermal shutdown

Test condition: Vgys=5V/9V/12V, Vgar=3.8V, CV: 4.2V, fast charging current: 2A, charge enable, heat the part by hot air

gun.

B v & do0s 5/ — ‘

Figure 46. Vgys=5V, Thermal shutdown
, CH3-Vga7, CH4-lcpe
1

Figure 48. Vgys=9V, Thermal shutdown

Figure 50. Vgys=12V, Thermal shutdown
’ ’ CH3_VBAT1 CH4_|CHG

Figure 47. Vgys=5V, Recovery from thermal shutdown
, CH3-Vga7, CH4-lcpe
i |

Figure 49. Vgys=9V, Recovery from thermal shutdown
, CH3-Vga7, CH4-lcpe
— —— — :

1 &pr 2021)

& sV By ‘H"lu_n:

B.10v H 10:0250

Figure 51. Vgys=12V, Recovery from thermal shutdown
’ ’ CH3_VBAT1 CH4_|CHG
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