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I2C Controlled, 2-Cell Battery Charger with Boost Mode for USB Input
Input Voltage Range: 3.9V to 6.2V
Fast Charge Current Range: 0.1A to 2.2A
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Demo Board Test Report

1. Demo Board User’s Guide

1.1 Demo Board Information

1.1.1 Schematic
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SGM41528 Demo Board Test Report

1.1.2 PCB Layout

Inner Layer1

Inner Layer2 Bottom Layer
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1.1.3 BOM List
Item Quantity Designator Description Manufactory
1 2 C1,C15 Ceramic Capacitor, 1uF, 25V, £10%, X7R, 0603
2 0 C2, Ce, C10, C13 NC
3 2 C3, C4 Ceramic Capacitor, 22uF, 25V, +20%, X5R, 0805
4 2 C7,C11 Ceramic Capacitor, 10uF, 25V, £20%, X5R, 0603
5 1 C9 Ceramic Capacitor, 47nF, 25V, £10%, X7R, 0603
6 1 C14 Ceramic Capacitor, 4.7uF, 10V, £20%, X5R, 0603
7 2 Cc16, C17 Ceramic Capacitor, 1uF, 16V, £10%, X7R, 0603
8 0 D1, D2, D3, D6, D7 NC
9 2 D4, D5 Diode, 1N4148, SOD-323
10 0 L1 NC
1 1 L2 Inductor, 1uH, Is=11.2A, 1r=7.3A, DCR=14mQ, 5030 Wurth: 74437336010
12 2 LED1, LED2 LED Green, 0603
13 3 R1, R2, R6 Sense Resistor, 10mQ, 0.5W, 1%, 1206
14 1 R3 Film Resistor, 158Q, 0.1W, 1%, 0603
15 1 R4 Film Resistor, 1kQ, 0.1W, 1%, 0603
16 2 R5, R19 Trimmer, 10kQ, 0.25W, RES-ADJ-TH_3P-3266W
17 1 R7 Film Resistor, 0Q, 0.1W, 5%, 0603
18 0 R8, R9, R10 NC
19 4 R11, R13, R15, R16 | Film Resistor, 10kQ, 0.1W, 1%, 0603
20 1 R12 Film Resistor, 5.23kQ, 0.1W, 1%, 0603
21 1 R14 Film Resistor, 30.1kQ, 0.1W, 1%, 0603
22 2 R17, R18 Film Resistor, 1.02kQ, 0.1W, 1%, 0603
23 1 U1 I2C Controlled, 2-Cell Boost Battery Charger, WLCSP-2.1x2.1-25B SGMICRO: SGM41528
24 1 u2 3.3V LDO, SOT-23 SGMICRO: SGM2203
Conclusion: Total 33 Components
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SGM41528 Demo Board Test Report

1.2 Demo Board Features

The SGM41528 demo board is a complete charger module for evaluating the 12C-controlled, 2-cell Boost battery
charger in WLCSP-2.1x2.1-25B package. It has below key features:

1. Easily evaluate the Boost charger in forward mode, with onboard system output and battery output connection
point.
2. Easily evaluate the adapter identification with the onboard USB Micro-B connector.

3. With the SGM USB-to-I1°C dongle and GU|, it is easily to evaluate the SGM41528 other features, such as OTG
mode, ADC reading, status and flag reading, efc.

4. With the onboard high-accuracy sense resistors and test points, it is easily to measure the current and voltage
regulation and accuracy.

Note: This demo board does not include the SGM USB-to-I>C dongle board.
Table 1 lists the recommended operating conditions for the demo board.

Table 1. Recommended Operation Conditions

Parameters Range

The Input Voltage Range in Forward Mode 3.9V to 6.2V, typical 5V

Battery Voltage in Forward Mode 0V to 9.2V (or floating), typical 7.6V

Battery Voltage in OTG Mode 6V to 9.2V, typical 7.6V

The Output Voltage Range in OTG Mode 4.5V to 5.5V, default 5.1V

Fast Charging Current 0.1Ato 2.2A, default 1A

Input Current Limit in Forward Mode 0.5Ato 3.3A

Output Current Limit in OTG Mode 0.5A to 2A, default 2A

Operating Ambient Temperature Range -40°C to +85°C

_ Page 6 of 26
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SGM41528 Demo Board Test Report

1.3 Test Setup

1.3.1 Forward Mode
1.3.1.1 Demo Board Setup

25 1PL

& &S & o
‘Jl:\ éj é é | System output:

Bus _1C PNl R-load or E-load

10
z 1;-‘ LED!

Input option 1: Power Se - ulll] c2c3r4
CAy LS ¢

supply between VBUS
and GND.

VBAT input:
Input option 2: Adapter is Battery emulator

connected through J12.

pC. » F Ii
USB to 12C Dongle |*%

—_—

2¢8

Fig-1: SGM41528 Demo Board Setup in Forward Mode

1. The equipment required in this test include:
a. A battery emulator set to 7.6V/2.5A (larger than the fast charge current).
b. An input power supply set to 5V with larger than 3.5A current limit (larger than the IINDPM limit).
c. The E-load for the system load.

Note: The battery emulator also can be replaced by one of following equipment:
a. A power supply with larger than 2.5A sink current capacity (larger than the fast charge current);
b. A power supply (without sink current capacity) with a parallel E-load 2.5A (larger than the fast charge current);
c. Areal battery.

2. Turn off and connect the battery emulator to the demo board according Fig-1 setup.

3. Turn off and connect the input power supply to the demo board according Fig-1 setup. If a real adapter is
applied, connect it through J12 connector instead of the input power supply.

4. Connect the E-load to system output on the demo board according Fig-1 setup.
5. Connect the SGM USB-to-1°C dongle to the demo board according Fig-1 setup, and connect the dongle to PC.

6. Turn on the battery emulator, input power supply, system E-load. And then follow 7.3.7.2 to set the I°C registers
by GUI.

. Page 7 of 26
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SGM41528 Demo Board Test Report

1.3.1.2 I’C Register Setting

1. After hardware setup done as shown in 7.3.1.7, and connect the USB-to-1°C dongle to PC, then open the SGM
USB GUI interface as Fig-2, choose the “SGM41528” and click “Entry” button to entry the SGM41528 GUI

interface.

MAIN IICCONTROL | SWIRE CONTROL |
USB-To-I12C Dongle

Driver installation: Install

USB Dongle

™ EHWDBF |
< Scnicro. |

USB Connect v Entry Driver installation: Install

USB Dongle

Fig-2: SGM USB GUI Interface

2. After entry the SGM41528 GUI interface as shown in Fig-3, click the “Read All” button, if "Device ACK" is

displayed, it means the I°C communication is normal.

Registers

Save | Load | Device ACK. Write All |Read All |Auto Read OFF V‘ 12C Frequency [100K ~ | Index Address Refresh
Fig-3: SGM41528 GUI Interface

3. After both the hardware and software setup done, the registers can be read/written normally according to the

test. Ensure/change the registers setting as following:

. Disable Watchdog Timer (REGO0x05[5:4] = 00).

. Disable ILIM pin (REGO0x01[6] = 0).

. Disable HIZ mode (default, REGOx01[7] = 0).

. Input Current Limit = 3.3A (REG0x03[4:0] = 11100).

. Input Voltage Limit = 4.4V (default, REG0x02[4:0] = 00101).
Minimum System Voltage = 7V (default, REG0x07[3:0] = 1010).

g. Charge Voltage Limit = 8.4V (default, REG0x00[7:0] = 10100000).
h. Fast Charge Current = 1A (default, REG0x01[5:0] = 010100).

i. Pre-Charge Current = 150mA (default, REGOx04[7:4] = 0010).

SO0 O O T o

j- If charge enabled, write EN_CHG = 1 (REGO0x06[3] = 1), and pull down nCE pin by shorting JP12 on demo

board.
k. If charge disabled, write EN_CHG = 0 (REGO0x06[3] = 0), or disconnect JP12 on demo board.

Below GUI interface screenshot is for reference.
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[] Force Start ICO

] Force D+/D- Detection

[~ Enable ICO

] Enable Charging Termination

[ Enable Safety Timer

[¥] Enable 2X Extended Safety Timer
[] Enable OTG

t Source Detection

["] Disable PFM Mode
[] Reset WDT

[] Mask ADC Done INT
Part

Device ID

USB-to-12C Dongle has been plugged in!

[[] Mask Power Good INT
[[] Mask VBUS Status INT
[] Mask TS Status INT

[] Mask ICO INT

[[] Mask SYS_MIN INT

["] Mask VBUS_OVP INT
[[] Mask Thermal Shutdown INT
["] Mask BATOVP INT

[[] Mask Safety Timer INT
[[] Mask System Short INT
[[] Mask OTG Fault INT

[] Reset Register

RevID

ADC Conversion Flag Normal

ADC

ADC Mode |Continuous v

Enable ADC

[[] Disable IBUS ADC
[[] Disable ICHG ADC

Disable VBUS ADC
Polarity of ADC
IBUS ADC
ICHG ADC
VBUS ADC

http://www.sg-micro.com

ADC Sample Rate | 12-bit

[] Disable VBAT ADC
[[] Disable VSYS ADC
[[] Disable TS ADC

] Disable TDIE ADC
VBAT ADC
VSYS ADC
TSADC
TDIE ADC

& sGm41528
Registers
Save |Load Device ACK. Write All Auto Read OFF | 12 Frequency 100K ~ | Index Address |68 ~ || Refresh
Multi-bit 12C Pulldown Menu Fault, Flag and Status
Charge Voltage Limit 8.40 V BAT Recharge Threshold | 200 mV v ICO Current Limit 3300 mA IINDPM Flag |Normal
Fast Charge Current Limit 1000 mA  ~ Top-Off Timer |Disable ~ ADC Conversion Status Not Comp VINDPM Flag |[Normal
Input Voltage Limit 4.4 V 7] | Min System Voltage [7.0 v -] IINDPM Status |Normal TREG Flag [Normal
Input Current Limit 3300 mA  ~ || OTG Hot Temp Threshold [34.45%  ~ VINDPM Status |Normal WOT Flag |Normal
PreCharge Current Limit 150mA -~ | OTG Cold Temp Threshold |77%  ~ | TREG Status Normal Charge Status Flag [Normal
Termination Current Limit 150mA  ~ | VREG High Temp Setting |VREG = 8.0 - WDT Status |Normal Power Good Flag |Normal
ICHG High Temp Setting [100% of IC1 ~ | Charge Status |Fast Charc VBUS Status Flag |Normal
Fast Charge Timer 165 hrs  ~ ICHG Low Temp Setting 120% of ICH ~ | Input Power Status |Power Goc TS Status Flag [Normal
Die Temp Threshold 120°C_~ | OTG Current Limit 2.0 A "l VBUS Status USB DCP ICO Status Flag [Normel
Min BAT Voltage GDV—V OTG Voltage Limit m—v ICO Status Optimizat| SYSMIN Regulation Flag |Normal
Single-bit 12 Selection VSYS Status |Not In SY< VBUS OVP Flag [Normal
T] Enable HIZ Mode [] Mask INDPM INT TS Status Normal TSHUT Flag [Normal
] Mask VINDPM INT VBUS OVP Status Normal BAT OVP Flag |Normal
Table VINDPI Hesel [] Mask TREG INT TSHUT Status Normal Safety Timer Flag |Normal
[_] Enable BAT Discharge [] Mask WDT INT BATOVP Status Normal System Short Flag [Normal
[[] Disable PFM OOA Mode ["] Mask Charge Status INT Charge Safety Timer Status Normal OTG Fault Flag |Normal

Add

0x00
0x01
0x02
0x03
0x04
0x05
0x06
0x07
0x08
0x09
OxDA
0x0B
0x0C
0x0D
Ox0E
0xOF
0x10
0x11
0x12
0x13
0x14
0x15
0x16
0x17
0x18
0x19
O0x1A
0x1B
0x1C
0x1D
Ox1E
Ox1F
0x20
0x21
0x22
0x23
0x24

Data

888888888888888888888888

1o 000000 0000000000000 0000-00-S000=00=-0=

oo oclclco Do 00D CcCOOCRDO OO OOeOO0D =00 —-00Cc0oOoR &

5| 4 ]
1 [R]
0 1 0
o 0 0
1 1 1
1 0o o
o 0 1
1 1 1
0o 0 1
o 0 1
1 1 1]
0 1 1
o 0 0
1 1 0
0o 0 o0
o 0 0
0 (1] a
0o 0 o0
o 0 0
0o 0 0
0o 0 o0
o 0 o0
1 1 a
0 0 o
o 0 o0
o 0 0
0o 0 0
0o 0 o0
o 0 0
0 0 1]
o 0 o0
o 0 0
0o 0 0
0o 0 o0
0o 0 o0
0 (1] 1]
0o 0 o0
o 0 0
SGMICRO

Fig-4: SGM41528 register setting example in forward charging mode

- -2 ™~

B S P P

oo oclclco oo oo 00O oo 00D O RCCO O =

ilococlclcooocoooococoococoocoooocooo==0=0=00=00lco

- X

-lo ol o
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10 000000000000 000000000000 =00=0==00
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SGM41528 Demo Board Test Report

1.3.1.3 Test Procedure

After both hardware and software setup done as shown in 71.3.7.7 and 1.3.1.2, the LED1 is on to indicate power
good. The SGM41528 forward charging mode is enabled. Follow Fig-5 and below steps for demo board forward
charging mode measurement and verification:

VM2 for Vsys
(Between AGND) VM5 for lsys
I\ A

VM4 for lsus

VM1 for Veus
(Between AGND) .
System output:

5 3 |
Emaus MLl o L/ i @ SySTEN R-load or E-load
EAg D! ' ? | (e
Input option 1: Power L /M6 for lear
supply between VBUS

and GND.

VBAT input:
Input option 2: Adapter is Battery emulator

connected through J12.

oo Bl <> s
USB to 12C Dongle %%

F VM3 for Vear

Fig-5: SGM41528 Demo Board Test Measurement in Forward Mode
1. When the SGM41528 enters forward mode, the Veus, Vsys, Vear, Isus, Isys, Ieat can all be measured.

2. The current sense resistor R1, R2, R6 are all 10mQ, and the VM4, VM5 and VM6 measure the sense resistor
voltage to give the Igus, Isys and Igar, respectively.

3. Optional, in this setup, change the power supply voltage or I12C register setting can observe the SGM41528
other features as following. During the test, the corresponding STAT and FLAG registers are helpful to judge the IC
operation status.

a. Change the battery emulator voltage can observe different charge phase and VBAT_OVP behavior.

b. Change the input power supply voltage can observe the VBUS_OVP behavior.

c. Increase the system load to trigger INDPM/VINDPM regulation and enter supplement mode.

d. Enable/disable charge by I°C register (REG0x06[3]) or external nCE pin (JP12).

e. Other functions and protections.

4. Optional, when the quiescent current is tested, remove the D4 and D5, which provide the power path from
VBUS/VBAT to external circuit.

Page 10 of 26
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SGM41528 Demo Board Test Report
1.3.2 OTG Mode
1.3.2.1 Demo Board Setup

System output:
R-load or E-load

VBUS output:
R-load or E-load

VBAT input:
Battery emulator or
Power supply

p «» ENET li
c USB to 12C Dongle %%

F|g -6: SGM41528 Demo Board Setup in OTG Mode

1. Set the battery emulator to 7.6V with enough current limit, turn off and connect the battery emulator to demo
board according to Fig-6 setup.

2. Connect the E-loads to system output and VBUS output.

3. Connect the SGM USB-to-I1°C dongle to the demo board according to Fig-6 setup, and then connect the dongle
to PC.

4. Turn on the battery emulator.

5. Follow 1.3.2.2 setup to set the I°C registers by GUI.
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1.3.2.2 I’C Register Setting

After hardware setup done as shown in 71.3.2.7, open the SGM41528 GUI (refer to 1.3.1.2), ensure/change the
registers setting as following:

a. Disable Watchdog Timer (REG0x05[5:4] = 00).
b. Disable HIZ mode (default, REGOx01[7] = 0).

c. OTG Voltage Limit
d. OTG Current Limit

e. Enable OTG mode (REGOx06[7] = 1).

Below GUI Interface screenshot is for reference.

"]
Registers
Save | Load | Device ACK. Write All

Multi-bit 12C Pulldown Menu
Charge Voltage Limit 8.40 V

Fast Charge Current Limit 1000 mA |

44V

Input Voltage Lii

Input Current Limit | 3000 mA
PreCharge Current Limit | 150 mA
Termination Current Limit 150 mA

BAT Recharge Threshold | 200 mV
Top-Off Timer Disable

Min System Voltage 7.0V

OTG Hot Temp Threshold  34.45%
OTG Cold Temp Threshold |77%
VREG High Temp Setting VREG = 8.0

WDT Setting Disable - ICHG High Temp Setting | 100% of ICI

Fast Charge Timer |16.5 hrs

ICHG Low Temp Setting | 20% of ICH

Die Temp Threshold 120 °C
Min BAT Voltage 6.0 V

Single-bit 12C Selection
[_] Enable HIZ Mode
~| Enable ILIM Pin

[+/] Enable VINDPM Reset
["] Enable BAT Discharge
| Disable PFM QOA Mode
["] Force Start ICO
| Force D+/D- Detection
[+] Enable ICO
| Enable Charging Termination
[v] Enable Safety Timer

|| Enable 2X Extended Safety Timer

| Enable OTG

abTe AUTo Input Source Detection

[¥] Enable Charge
[] Disable PFM Mode

[] Reset WDT
[] Mask ADC Done INT
Part
Device ID
USB-to-12C Dongle has been plugged in!

OTG Current Limit 2.0 A
OTG Voltage Limit 5.1 V

[[] Mask INDPM INT
[[] Mask VINDPM INT
[] Mask TREG INT

] Mask WDT INT

Mask Charge Status INT

7] Mask Power Good INT
|| Mask VBUS Status INT
7] Mask TS Status INT
[ ] Mask ICO INT
[] Mask SYS_MIN INT
[ Mask VBUS_OVP INT

Mask Thermal Shutdown INT

Ll Mask BATOVP INT

[7] Mask Safety Timer INT
[] Mask System Short INT
Mask OTG Fault INT

Reset Register

Rev ID

Fig-7: SGM41528 register setting example in OTG mode

Auto Read OFF | 12C Frequency 100K~ Index Address

Fault, Flag and Status
1CO Current Limit
ADC Conversion Status
IINDPM Status
VINDPM Status
TREG Status
WDT Status
Charge Status
Input Power Status
VBUS Status
ICO Status
VSYS Status
TS Status
VBUS OVP Status
TSHUT Status
BATOVP Status
Charge Safety Timer Status
ADC Conversion Flag
ADC
ADC Mode
[] Enable ADC
[ ] Disable IBUS ADC
["] Disable ICHG ADC
[[] Disable VBUS ADC
Polarity of ADC
IBUS ADC |
ICHG ADC |
VBUS ADC |

5.1V (default, REG0x09[3:0] = 0110).
2A (default, REGOx09[7:4] = 1111).

6B || Refresh

2000 mA IINDPM Flag
Mot Comg VINDPM Flag

Normal TREG Flag
MNormal WODT Flag
Normal Charge Status Flag
MNormal Power Good Flag
Not Charg VBUS Status Flag
Not Powei TS Status Flag

o166 ICO Status Flag

Disable SYSMIN Regulation F \ag.

Not In S¥< VBUS OVP Flag
Normal TSHUT I\ag.
Normal BAT OVP Flag
Normal Safety Timer \ag.
Normal System Short Flag
Normal OTG Fault Hag.
Normal

«| ADC Sample Rate [[E3ER

[T Disable VBAT ADC
[_] Disable VSYS ADC
[ Disable TS ADC

[] Disable TDIE ADC

VBAT ADC
VSYS ADC

TS ADC
TDIE ADC

hitp://www.sg-micro.com

Add

0x00
0x01
0x02
0x03
0x04
0x05
0x06
0x07
0x08
0x09
0x0A
0x0B
0x0C
0x0D
Ox0E
Ox0F
0x10
0x11
0x12
0x13
0x14
0x15
0x16
0x17
0x18
0x19
Ox1A
0x1B
0x1C
0x1D
Ox1E
Ox1F
0x20
0x21
0x22
0x23
0x24

Data

188888888888888888888888838%33

1O 0 00000 C0000000000 000000000 =00==00=0=
oo oo ocoococo o000 DO0O0RDO0CC0 =00 =00=0000c080=0 &
cloo o000 o000 Co00=000000O0O0=0C0=00=0==00-=
©C 00 000000000000 =00000000=00=00=00=0=0 &
oo o000 O0CcCo0o0o0o00 000000000 C 000 = ==0==00==0 N
oo oooooocoocoocoocoocoooocoococoocococooo0==0-=00-=000o0o

1 o m|m|>|>|n (oo =|n|o o|n(n o|o|n o|o(x o|o|o |n(n oo |n|n|n =)o n|o
rEEEffssssssssssssssssssssssssssssss8=

1O 0 000 0000000000000 00000 000 =0=0==0==00 ©
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SGM41528 Demo Board Test Report

1.3.2.3 Test Procedure

After both hardware and software setup done as shown in 71.3.2.7 and 1.3.2.2, the SGM41528 OTG mode is
enabled. Follow Fig-8 and below steps for demo board OTG mode measurement and verification:

VM2 for Vsvs
(Between AGND) VM5 for Isys
I\ A

VM4 for lsus

B 3 .
VM1 for Vsus 2 4568 EUs ugLe ic
(Between AGND) . g 6 g& &

Booa 6 8 : : || System output:
W oo B J3 |
” ) A I,EUSJC oric 5 R-load or E-load
VBUS output: > VM6 for Isat
R-load or E-load
VBAT input:

Battery emulator or
Power supply

VM3 for Vear

PC. TR E
USB to I12C Dongle |[*%

Fig-8: SGM41528 Demo Board Test Measurement in OTG Mode

1. When the SGM41528 enters OTG mode, the Vaus, Vsys, Vear, Isus, Isvs, Isat can all be measured.

2. The current sense resistor R1, R2, R6 are all 10mQ, and the VM4, VM5 and VM6 measure the sense resistor
voltage to give the lsus, Isys and Igar, respectively.

3. Optional, in this setup, change the OTG output load or I°C register setting can observe the SGM41528 other
features as following. During the test, the corresponding STAT and FLAG registers are helpful to judge the IC
operation status.

a. Change VBUS output load can observe OTG mode load regulation and OTG output current limit.

b. Change battery emulator voltage can observe the OTG mode line regulation.

c. Other functions and protections.

. Page 13 of 26
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SGM41528

Demo Board Test Report

2. Test Item

Note for test conditions: disable watchdog timer, disable ILIM pin, other registers are in default setting, unless

otherwise noted.

2.1 Trickle Charge Current

Test conditions: Veus=5V, enable charge, measure the trickle charge current at different battery voltage.

Trickle Charge Current vs. Battery Voltage

©
o o

~
[62]

o

Charge Current (mA)
(2] (2] ~
o (3]

[¢)]
(4]

a1
o

0 0.5 1 15 2

25 3 35 4 45
Battery Voltage (V)

Fig-9: Trickle Charge Current vs. Battery Voltage

2.2 Pre-Charge Current

Test conditions: Veus=5V, enable charge, set different pre-charge current, measure the pre-charge current at

different battery voltage.

Pre-Charge Current (150mA) vs. Battery Voltage
200

190
180

<170
£

= 160
c

o
= 150
=]

(@)
° 140

(@)
5130
e
O 120

110

100

4.5 4.7 4.9 5.1 5.3 5.5 5.7 5.9
Battery Voltage (V)

Charge Current (mA)

Pre-Charge Current (500mA) vs. Battery Voltage
560
550
540
530
520 —
510
500
490
480
470
460
45 47 4.9 5.1 5.3 5.5 5.7 5.9
Battery Voltage (V)

Fig-10: Pre-Charge Current vs. Battery Voltage
lprecHc=150mA

Fig-11: Pre-Charge Current vs. Battery Voltage
lprRECHG=500mMA
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SGM41528 Demo Board Test Report

2.3 Fast Charge Current

Test conditions: Veus=5V, Vrec=9.2V, Vsysmin=7V, enable charge, set different fast charge current and measure
the charge current at different battery voltage.

Fast Charge Current (0.5A) vs. Battery Voltage Fast Charge Current (1A) vs. Battery Voltage
550 1100
540 1080
530 1060
< 520 - ~
£ 520 < 1040
e 510 =1020 [
(5]
S 500 \ & 1000 e~
g 490 N 3 980
E’) ()
@ 480 o 960
= <
© 470 § 940
460 920
450 900
6 6.5 7 7.5 8 8.5 9 6 6.5 7 7.5 8 8.5 9
Battery Voltage (V) Battery Voltage (V)
Fig-12: Fast Charge Current vs. Battery Voltage Fig-13: Fast Charge Current vs. Battery Voltage
|CHG=O.5A |CHG=1A

2.4 Charge Voltage Accuracy

Test conditions: Veus=5V, IcHs seT=1A, set Vrec=6.8V to 9.2V, increase Vgar slowly close to Vreg, and measure
the constant charge voltage accuracy.

Constant Charge Voltage Accuracy

=
o

o
©

o2}

o o
N

o
N

N

o
~

VREG Accuracy (%)
> © o o .
o

o
o

o
o

=
[=}

&
©

7.2 7.6 8 8.4 8.8 9.2
VREG Setting (V)

Fig-14: Constant Charge Voltage Accuracy
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SGM41528

2.5 Termination Current

Demo Board Test Report

Test conditions: Veus=5V, Vrec=8.4V, set different termination current, increase Vgar slowly to trigger charge
termination and measure the termination current accuracy.

150
137.5

300
275

800
775

|TERM Setting (mA) 50

Iterm Test (mA) 48

2.6 Recharge Threshold

Test conditions: Veus=5V, Vrec=8.4V, set different recharge threshold, increase Vgar to trigger termination, and

then decrease Vgar to trigger recharge, measure the recharge threshold accuracy.

Setting Recharge Threshold (mV) 100 200 300 400
Test Vear to Termination (V) 8.401 8.401 8.401 8.401
Test Vear to Recharge (V) 8.279 8.179 8.079 7.979
Test Recharge Threshold (mV) 122 222 322 422

2.7 VINDPM Accuracy

Test conditions: Veus=5.6V with 500mQ resistor in series, Vear=7.6V, linorm=3.3A, disable ILIM pin, set Iche=2.2A,

enable charge, disable ICO, set different VINDPM register value and measure VINDPM accuracy.

VINDPM Setting (V) 4.2 4.4 4.7 5
The Limited Vsus (V) 4.185 4.383 4.682 4.981
VINDPM Accuracy (%) -0.36 -0.39 -0.38 -0.38

2.8 INDPM & ILIM Setting Accuracy
2.8.1 IINDPM Register

Test conditions: Veus=5V, Vear=7.6V, disable ILIM pin, set Ichc=2.2A, enable charge, disable ICO, set different

[INDPM register value and measure [INDPM accuracy.

[INDPM Setting (mA) 500 1500 2000 3000
The Limited lgus (MA) 454.9 1398.2 1869.2 2830
IINDPM Accuracy (%) -9.02 -6.79 -6.54 -5.67
. Page 16 of 26
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SGM41528 Demo Board Test Report

2.8.2 ILIM Pin Setting

Test conditions: Veus=5V, no battery, disable charge, set linorv=3.3A, measure the input current limit linwax with
different external resistor RiLim between ILIM pin and GND.

R||_|M (Q) |INMAX _TEST (A) |INMAX_TYP (A) Error (mA) Accuracy (%)
<300 Set by IINDPM register - - -
360 2.932 3.000 -68 -2.27
498 2.112 2.169 -56.67 -2.61
592 1.769 1.824 -55.32 -3.03
720 1.438 1.500 -62 -4.13
800 1.285 1.350 -65 -4.81
1000 1.006 1.080 -74 -6.85
1493 0.703 0.723 -20.38 -2.82
2000 0.53 0.540 -10 -1.85
2490 0.42 0.434 -13.73 -3.17
Iinmax_tvp VS- RiLim Iinmax_Typ ACCuracy
35 0
1
3
2
25 \ g 3 v \ o
- \ 2 4 \ /1
2 ©
E 35 \ /
215 < 4 /
3 g \/
= 1 é‘ -7
\\ _§ -8
0.5 = 9
B 10
300 500 700 900 1100 1300 1500 1700 1900 2100 2300 2500 0 0.5 1 15 2 2.5 3 3.5
Riim (Q) Iinmax_tve BY Rium (A)
Fig-1 5: |INMAX_TYP VS. R||_||v| setting Fig-1 6: |INMAX_TYP Accuracy
. Page 17 of 26
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SGM41528 Demo Board Test Report

2.9 Charge Efficiency

Test conditions: Veus=5V, Vear=7.6V/8V, linorm=3.3A, enable charge, Isys=0A, set different fast charge current and
measure the charge efficiency.

Charge Efficiency vs. Charge Current
96

95

94 ﬁ;

93 S
g Y —
‘3’ 92 ~

—

£ 90
i e /bt =
o 89 ,I Vbat=7.6V
o
5 88 e \/Dat=8V
ey
o 87

86

85

0 02 04 06 08 1 12 14 16 18 2
Charge Current (A)

Fig-17: Charge Efficiency vs. Charge Current

2.10 Real Battery Charging Profile

Test conditions: Veus=5V, Vrec=8.4V, Vsysmn=7V, VeatLow=6V, Ichc=1A, lprecic=150mA, lterm=150mA, connect
real 2-cell battery to the demo board and record the real battery charge profile.

2-cell Real Battery Charge Profile
11 1.1
10 1.0
9 0.9
< 8 e 08 _
° 7 07 <
2 f \ =
= 6 06 2@
S \ -
25 \ 05 O
g 4 04 O
© ——— Battery Voltage \ =
m 3 \ 03 §
= Charge Current NC
2 N 0.2
1 0.1
0 0.0
0 20 40 60 80 100 120 140 160 180
Time (min)

Fig-18: 2-cell real battery charge profile
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SGM41528 Demo Board Test Report

2.11 Steady State Operation

2.11.1 Forward Boost Mode
Test conditions: Veus=5V, Vear=7.6V/5V, Vsysmin=7V, Iinopm=3.3A, Ichc=1A, enable charge, enable PFM OOA.

KEYSISHT DSO-X 30347, MYG0L03794, 07.31.2020012842: Mor Aug 09 11:01:44 2021 KEYSISHT DS0-X 3034T, MY60L03794, 07.31.2020012842: Mon Aug 09 11:03:04 2021
] 20rmivY 200 3 500W/ 4 100A/ 1000us/ -2500ns  Trgd 4 3 188 [ = 20mvf 200/ 3 500w/ 4 100A/ 1000us/ -2500ns  Trgd 4 3 188 I
Y Y Y Y Y Y ¥ Y W Y ¥ Y Y Y ¥ | Y Y Y Y ¥ Y ¥ YW Y Y Y ¥ ¥ ¥ |

ves I vees
Max( ) y N 3 A ‘ A B A A A A A Max( )
7 i 1 15.9miv
4| MaxC 1| Max()
¥ 506Y 489V
Max(3): || Max(3)
8.2v 8.4v
Pk-PK( ) PPK(
20my 3B
Freq(3) Freq(3)
1.523MHz 1.533MHz
7 4
|
B IR NIRRT )
2| |
+ 10.0000v 3000004 1101 AM T 10.0000Y 3.000004 11:02 AM
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Aug9,2021 DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Aug 8, 2021
Flg—1 9: VBAT—7.6V, |CHG—1 A, |3Ys—0A. Flg—20. VBAT—7.6V, |CHG—1 A, |SY8—1A-
, CH2-Vpmip, CH3-Vsw, CH4-lgus , CH2-Vpmip, CH3-Vsw, CH4-lgus
KEYSIGHT KEYSIGHT
TECHNOLGGIES DS0-X 30347, MYEOL03794, 07.31.2020012842: Mon Aug 09 11:95:44 2021 TECHNGLOGIES DS0-X 30347, MY60103794, 07.31.2020012842: Mon Aug 09 11:30:17 2021
20rS 200V 3 500W/ 4 S0OmA/  5000us/ 2500ns  Step 4 3 188 [ = 20mivY 200v/ 3 500/ 4 S00mA/  1000usf 2500ns  Step £ 3 188 D
hd Meas A hd id Ad Ad hd hd Meas
Max( ) Max( ).
20.0m 4.7my
Max("): Max(")
514y 514y
f=p A ot = hammng| Max(3): oot e et e e e | LM CLTE):
8.4y 8.2v
Ph-Pk( ). PRPR( )
Ay 10m
Freq(3) Freq(3)
777 4kHz 1.521MHz
7 1
T T
L N
i . By

11:30 An

100000 1500004
1001 Aug 3, 2021

DC 20hHz WDD1|DC 20MHz

+ 10,0000 1.50000A, 11:26 A *
DC 20WHz 10.0:1 | DC 20MHz. 10.0:1 Aug 9, 2021

Fig-21: VBAT=5V, IpRECHG=150mA, |SYS=OA, enable PFM Fig-22: VBAT=5V, IpRECHG=150mA, |sys=0A, disable
OOA. , CH2-Vpmip, CH3-Vsw, CH4-lgus PFM. , CH2-Vpmip, CH3-Vsw, CH4-lgus

2.11.2 OTG Buck Mode
Test conditions: Vear=7.6V, Vorc=5.1V, lote_Lm=2A, enable OTG mode, enable PFM OOA.

KEYSIGHT KEYSIGHT
TECHNOLOGIES DS0-X 30347, MYE0L0F794, 07.31.2020012842: Mon Aug 09 12:17:27 2021 TECHNGLOGIES DS0-X 30347, MY60L03794, 07.31.2020012842: Mon Aug 09 12:23:12 2021
=g 5.00v/ S0mv¥ 3 GO0V 4 ANOmA/  1000us/  -2500ns  Stop £ 3 1@V LG (== 5.00v/ Amvd 3 GO0V 4 100&/  2000usf  0O0s Trigd  F 3 3w L}
wo N P/ S ) |
o —t—t e Y T T T
7.9v 78V
Max(2): Max();
18 1l 18y
i Max(3) Max(3)
35y 79V
3 3
& Freq(3) 2| Freq(3)
1.366MHz

- . e 42 258kHz &
¥ ¢ v_. ’ e v 2.48A

ESTSNuSnE [

-5.0000% 1.50000A 1217 PM *
OC 20MHz 10.0:1 | DC 20MHz 10.0:1 Aug 9, 2021

-5.0000 3.00000A 12:22 P
DC 20hHz 10.0:1] DC 20MHz 10,041 Aug 9, 2021

Fig-23: Isus=0A. Fig-24: Isus=1.9A.
, CH2-VBusiac, CH3-Vsw, CH4-I. , CH2-Veusiac, CH3-Vsw, CH4-IL
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SGM41528

Demo Board Test Report

2.12 Adapter Type Detection

Test conditions: Vear=7.6V, Vsysmin=7V, Icnc=1A, enable charge, lsys=0A. Plug in different type adapter to check

the adapter recognition function.

KEYSIGHT
TECHNOLOGIES DS0-X 30347, MY6OL03850, 07.31.2020012842: Thu Aug 12 15:29:16 2021
] 2.00v/ S0mV/ 3 500mY/ 4 1004/ 100.0ms/ 3000ms  Stop 30y o
cusor
Manual
Xy
0.0s
%
420.000000000ms
| 1UBX
nms 2.3810Hz
|
= F
. 500.00mY 3025004 328 PM
DC 20MHz 10.0:1 | DE 20MHz 100 Augi2, 2021

Fig-25: DCP adapter plug in.
, CH2-Vpp, CH3-Vpm, CH4-lche

2.13 Adapter Plug in/out without Battery

KEYSIGHT

TECHNOLOGIES DS0-X 3034T, MrE0103794, 07.31.2020012842: Tue Aug 24 12:27:32 2021
] 2.00vF 100/ 3 100/ 4 1.00A/  2000ms/ 758.0ms  Trigd? 288Y D
M Meas
| Max()
5.24v
Max()
3.08v
Max(3)
280V

- Freq(3)

No edges
R i
I J

Test conditions: No battery, enable charge (nCE=low), plug in/out 5V DCP adapter.

KEYSIGHT
TECHNOLOGIES DS0-X 30347, MYEO103794, 07.31.2020012842: Fri Aug 06 11:35:22 2021
== 2.00v/ 200 3 200 4 EOmA/  100.0ms/ -1140ms  Stop 278y D
T I 1 I wess - [l
i Max( %:
{ 7.09v
{ Max(Z)
\‘\\ 555
{ Max(3):
L S, 5.06Y
4
-~ 2.00000Y 151.75mA 11:34 AW
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Aug b, 2021

Fig-27: Isys=0A, 5V DCP adapter plug in.
, CH2-Vpmip, CH3-Vreen, CH4-lgus

;
L T
+ 2.00000v 3.025004, 12:26 PM
DC 20MHz 10.0:1) DC 20WHz 10.0:1 Aug 24, 2021
Fig-26: Non-standard adapter plug in.
, CHZ-VDP, CH3-VDM, CH4-|CHG
TKEEHYNSQIL(O;;‘EI DS0-X 30347, Mr60103794, 07.31.2020012842: Fri Aug 06 11:50:12 2021
- 2.00v/ 200V 30 200W 40 1.00A 50.00us/  112.0us Trigd? 278y B
veo
Ty Max( )
jq 4.91%
‘,_ Max(")
Jrv 483
\ Max(3)
E ’.” 514
| @
i T,
VS
. [ .
|
|
+ 4.00000% 3.03800A 11:49 AM
DC 20MHz 10.0:1) DC 20MHz 10.0:1 Aug B, 2021

Fig-28: Isys=1.5A, 5V DCP adapter plug out.
, CH2-Vpumip, CH3-Vreen, CH4-lgus
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SGM41528 Demo Board Test Report

2.14 Adapter Plug in/out with Battery

Test conditions: Vear=7.6V/5V, Vsysmin=7V, enable charge, Ichs=1A, lsvys=0A, plug in/out 5V DCP adapter.

KEYSIGHT KEYSIGHT
TECHNOLO GlES DSO-X 30347, MYBOL03794, 07.31.2020012842: Fri Aug 06 12:23:38 2021 TECHNOLOGlEs DSO-X 30347, Mr60103794, 07.31.2020012842: Fri Aug 06 14:50:43 2021
[m=m] 200 200y 3 200v/ 4 S00mA/  1000ms/ 3720ms  Trighd? 245y I == 2.00v¢ 200w 3 200w/ 4 S00mA/ 5000ms/ 13.80ms  Trigi? 245y T
e vees
Maxi ) Max( )
. 7ADY 491
I bt () . Man(2)
514y 5.07v
/ Max(3): Max(3)
| 5.08Y 7.45v
4 4
|
2 B
4 3
kY I iy
+ 202500 1517504 12:22 PM * 6.00000% 500 00mA4 243 PM
D 20MHz 10.0:1 | DG 20MHz 10,04 Aug 6, 2021 DC 20MHz 10.0:1 | DC 20MHz 10.0:4 AugB, 2021

Fig-29: Vear=7.6V, Isys=0A, 5V DCP adapter plug in Fig-30: Veatr=5V, Isvys=1A, 5V DCP adapter plug out
, CH2-Vpmip, CH3-VReen, CH4-lgus , CH2-VRreen, CH3-Vsys, CH4-lcHe

2.15 Enter/Exit OTG Mode
Test conditions: Vear=7.6V, Vote=5.1V, enable/disable the OTG Buck mode.

KEYSIGHT

TKEEHVNSOILE'?EI DSO-¥ 3034T, My&0103794, 07.31.2020012842: Fri Aug 06 17:44:48 2021 TECHNOLOGIES DS0-X 3034T, MyB0103784, 07.31.2020012842: Fri Aug 06 17:49:53 2021
2.00v/ 200w 3 200w 4 100A7  5000ms/ 00 Trig'd? 2457 D (=S| 2.00vf 200/ 3 200/ 4 200mV/  1000usf  9200us  Trigd? 245y T
S e e ves . — f—— FPST— v [
Max( J: Max( )
532y 5.16v.
Maxi ) Max ()
7E4Y 7.98v
Max(3): Maix(3):
383V 389V
1 4 5

!

5:43 P + 2.00000% BO0.000 5:49 P
DC 20hHz 10.0:1| DC 20MHz 1.00:1 Aug B, 2021

DC 20MHz 10.0:1 ‘ DC 20MHz 10.0; WJ Aug &, 2021

Fig-31: lsus=1.9A, enable OTG mode. Fig-32: lgus=1A, disable OTG mode.
, CH2-Vgar, CH3-Vspa, CH4-1 , CH2-Vgar, CH3-Vspa, CH4-V Nt

B [ ‘ | 2.00000v 3.00000A
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SGM41528 Demo Board Test Report

2.16 System Load Transient

Test conditions: Veus=5V, Vear=7.6V, Vsysmin=7V, linorm=3A, Icne=1A, enable charge. During normal operation,
change Isys quickly to check the load transient behaviors.

KEysIsHT DSO-X 3034T, MY80103794, 07.31.2020012842: Mon Aug 09 17:15:27 2001 KEVSISAT DS0-X 30347, MY80103784, 07.31.2020012842: Mon Aug 08 17:14:38 2021
- 200/ 500vF 3 5.00v/ 4 1.00A7 500.0us/  1.740ms Stop F 4 40oma D3 - 100raMY 500V 3 500v 4 1.00A/ 500.0us/  1.740ms Stap F 4 400mA
v vl ™ A Veas
Max( ) . Max( )
. . 396my : 108m'
——— B M e | Max() ol N ) Max)
= e —— — f Max(: - Vi )
B8.6Y 8.4V
Freq(3): Freq(3):
1.B6MHz 1.4MHz
MMax (4] Ila(4)

2084 710mA
Pl-PK() Ph-PKL
4.2 B00mY
3

+ 10,0000 3.00000A
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Aug 8, 2021

Fig-33: Isys=0A to 2A to OA. Fig-34: Isys=0A to 0.7A to OA.
, CH2-V\n1, CH3-Vsw, CH4-lsys , CH2-V/ N1, CH3-Vsw, CH4-lsys

5115 P 1+ 10.0000% 3.000004 5014 P
DC 20MHz 10.0:1 | DC 20hiHz 10.0:1 Aug 8, 2021

2.17 OTG Load Transient

Test conditions: Vear=7.6V, Vorc=5.1V, lots_Lm=2A, enable OTG mode, Isys=0A. During normal operation, change
Isus quickly to check the load transient behaviors.

KEYSIGHT KEYSIGHT
TECHNOLOGIES DS0-X 3034T, MrE0103794, 07.31.2020012842: Mon Aug 09 16:24:34 2021 TECHNOLOGIES DS0-X 3034T, MrE0103794, 07.31.2020012842: Mon Aug 09 16:26:06 2021
] 5,00/ 200mv 3 500 4 1.00A7  1000us/  2200us Stop £ 4 1584 L ] 5.00VF 0mvé 3 500 4 1.00A/ 1000wy Z20.0us Stop & 4 158A D
Weas MW Je Meas
Mas( ) Masx( )
81y 8.1V
Max(): Max ()
206 239my
Max(3): Max(3)
WA 8.4y 85V
Freq(3) Freq(3)
1.39MHz 1.38MHz
Max(4): Max(4);
1814 1.914
4
"
i
Ir
+ 10.0000v 3.00000A 424 PM T 10.0000% 3.000004, 425 PM
DG 20WHz 10.0:1 | DG 20MHz 10.0:1 Aug9,2021 DC 20NHz 10.0:1 | DC 20MHz 10.0:1 Aug s, 2021

Fig-35: lsus=0A to 1.9A to OA, enable PFM. Fig-36: lsus=0A to 1.9A to OA, disable PFM.
, CH2-Vus/ac, CH3-Vsw, CH4-lgus , CH2-Vus/ac, CH3-Vsw, CH4-lgus
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SGM41528 Demo Board Test Report

2.18 Input Current Optimizer (ICO)
Test conditions: Veus=5V (DCP type), Vear=7.6V, Vsysmin=7V, Iche=1A, enable charge, disable ILIM pin.

KEYSIGHT KEYSIGHT

TECHNOLOGIES DS0-X 3034T, MYEOL03794, 07.31.2020012842: Tue Aug 10 14:20:47 2021 TECHNOLOGIES DS0-X 3034T, MY60L03794, 07.31.2020012842: Tue Aug 10 15:24:15 2021
== 2.00v/ 200 3 500V 4 S00mA/  1000ms/  4020ms  Trigd? 245v T == 2.00v/ 200w 3 500W 4 S00mAf  1000ms/ -2656s Rall e
B st St ves I vees
Max( ) Max( )
522y 5.08
| | Max (2 | Max ().
| 7.88Y I i 7V
r oo oo | Max(3): Max(3).
) 3TV 3Ty
Freq(3) Freq(3)
21.53Hz No edges
z 7} 7

. - 1

2:20 Pr + -10.0000v! 1.600004, 323 P
DC 20MHz 10.0:1) DC 20MHz 10.0:1 Aug 10, 2021

+ -10.0000% 1.50000A,
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Aug 10, 2021

Fig-37: Ichg=1A, Isys=0A, Vgus=5V (DCP) plug in. Fig-38: After Vus plug in, change Isys from 0A to 0.5A.
CH2-Vsys, CH3-Vint, CH4-lgus CH2-Vsys, CH3-V N1, CH4-lgus

2.19 VBUS_OVP in Forward Mode

Test conditions: Vear=7.6V, Vsysmin=7V, Isys=0A, disable charge, increase Vgus to trigger VBUS_OVP and then
decrease Vpuys to recovery.

KEYSIGHT KEYSIGHT

TECHNOLOGIES DSO-X 3084T, MY6OL08794, 07.31.2020012842: Wwed Aug 18 15:18:23 2021 TECHIOLOGIES DSO-X 30847, Mr60103794, 07.31.2020012842: wed Aug 18 15:21:25 2021
== 2.00v/ 500V 3 500N/ 4 100/ S000ms/  -B040s Rall ey (=S| 2.00v/ 00V 3 500/ 4 100A/  5000ms/  -2500s Roll jes
\i | vess

Max( % e b e s s Max( )
643V - - . — . e — B.59v

‘ Max( ) ‘ ‘ | Max()
37y 3TV

Max(3) Max(3)
8.8Y 8av

Freq(3) Freq(d)
210Hz 110Hz
A 4
El i

-— : *!*

+ 5.0000% 3012004 318 PM * 50000 3012004 321 PM
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Aug 18, 2021 DC 20hHz 10.0:1| DC 20MHz 1001 Aug 18, 2021

Fig-39: Increase Vgus slowly to trigger VBUS_OVP. Fig-40: Decrease Vgus slowly to recovery.
CH2-VnT, CH3-Vsw, CH4-lgus CH2-VinT, CH3-Vsw, CH4-lgus
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Demo Board Test Report

2.20 VBUS_UVP in Forward Mode

Test conditions: Vear=7.6V, ramp down Vpys to trigger VBUS _UVP.

KEYSIGHT
TECHNOLO GIES DSO-X 30347, MYGOL03794, 07.31.2020012842: Wwed Aug 18 16:52:42 2021
[E=E] 1.00v/ 100w 3 200 4 S0mAl 50008/ 2500 Rall iy
ver [l
Max( )
. 4779
e gl Max( )
B e 163v
e ——— s ———— TR
T e, 340V
e Frea(d
71.39mHz
4
I Lo
\,
. ~4.00000V 50.00mA 4:52 P
DC 20MHz 10.0:1 | DC 20MHz 1001 ] Aug 18,2021

Fig-41: Ramp down Vgus to trigger VBUS_UVP.
CH2-Vpmip, CH3-VinT, CH4-lgus

2.21 SYS_OVP in Forward Mode

Test conditions: Veus=5V, Vear=6.5V/7.6V, Vsysmin="7V, Isys=0A, disable charge, force an external power supply on

system to trigger SYS_OVP.

KEYSISHT DSO-X 30347, MYB0L03794, 07.31.2020012842: e Aug 18 16:21:10 2021
- 500/ 200v 3 200/ 4 BOmAS 1.000s/  -5.000s Rall iy
— [ |
Max( 1
B8.6Y
Max()
w% 70,
Max(3)
874
S N |55
Mo edges
4
B
i
L IO o |
N [ | 4.00000v ‘ 150, D0mA ] 420 PM
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Aug 18, 2021

Fig-42: Vear=7.6V, disable charge, disable OOA, force

and remove Vsvs ex7=8.5V
CH2-Vgar, CH3-Vsys, CH4-lsys

TKEEHYNSOIL(E(!‘\lE-g DS0-X 30347, Mr60103794, 07.31.2020012842: wed Aug 18 16:23:21 2021
== 5.00v/ 200 3 200 4 EDmA 1.000s/  5.000s Rall fy
A A Meas .
Max( )
8.2v
Max(")
B.57Y
Max(3)
™ 7.70v
| Freq()
Low signal
q
B
bl
-~ [ 400000 | 150.00mA ] 422 PM
DC 20hHz 10.0:1 | BC 20MHz 100:1)  Aug 18,2021

Fig-43: Vear=6.5V, disable charge, disable OOA, force

and remove Vsys_Ex'r=7.6V
CH2-Vgar, CH3-Vsys, CH4-lsys
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2.22 BAT_OVP in Forward Mode

Test conditions: Veus=5V, increase Vaar to trigger BAT_OVP and then recovery.

KEYSIGHT KEYSIGHT

TECHNOLO GIES DSO-X 30347, MYGOL03794, 07.31.2020012842: Wwed Aug 18 17:03:31 2021 TECHNOLOGIES DSO-X 30347, MYG0103794, 07.31.2020012842: wed Aug 18 17:06:55 2021
= 2.00v/ 500V 3 200v 4 S0mA/  5000ms/  00s Trgd? ¥ 3 22y DR ] 2.00v/ 500V 3 200 4 S0mA/ 5000ms/  00s Trigd? £ 4 187mA £}
A
Meas it
| =
! Max( J: Max( )
H B.90v B.66v
- Max("): L Max()
! 98Y | 9BV
Max(3): MMax(3),
3.40v 340
Freq(3) Freq(3)
No edges Low signal
4 4
g
H
| M
. ~4.00000V 150.00mA 5:03 P . -4.00000v 180.00mA 506 PM
DC 20MHz 10.0:1 | DC 20MHz 1001 ] Aug 18,2021 DC 20MHz 10.0:1| DC 20MHz 1001)  Aug 18,2021
Fig-44: Increase Vgar to trigger BAT_OVP. Fig-45: Decrease Vgar to recovery.
CH2-Vsw, CH3-VinT, CH4-lgaT CH2-Vsw, CH3-VinT, CH4-IgaT
2.23 SYS_OCP in Forward Mode
Test conditions: Veus=5V, no battery, disable charge, Vsysmin=7V, increase system load slowly.
KEvsIeHT DS0-X 30347, MYB0103794, 07.31.2020012842: Wwed Aug 18 10:26:41 202 KErSIeHT DS0-X 30347, MYB0103704, 07.31.2020012842: wed Aug 18 10:28:36 202
200/ 200% 3 200/ 4 20047 2000 -10.00s Rall =y (== 2.00v7 200v 3 200w 4 2004/ 2000ms/ -3238ms Rall Y
R T | [ |
Tem, Max( ): Max( )
iy T 7.40v { 1B0mY
—g= — i Y % Max()
h B 5.95v BV
Max(3): Max(3).
230my 150mY
Freq() Freqd)
| Law signal Low signal
E e e —— == 4 E 7
a9 — @_—.’T
. 2.00000Y 6.00000A 10:26 A . 200000 6.00000A, 10:28 AM
DC 20MHz 10.0:1 | DC 20MHz 1001 ] Aug 18,2021 DC 20MHz 10.0:1| DC 20MHz 1004 Aug 18,2021

Fig-46: Increase system load Isysto trigger SYS_OCP.  Fig-47: Zoom in the retry.
CH2-Vgys, CH3-V\nT, CH4-lgUs CH2-Vgus, CH3-VinT, CH4-lgus
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SGM41528 Demo Board Test Report
2.24 VBUS_OCP in OTG Mode
Test conditions: Vear=7.6V, Vore=5.1V, lotac Lim=2A, Isys=0A, increase lgus to trigger OTG_OCP.

KEYSIGHT KEYSIGHT
TECHNOLOGIES DS0-X 30347, MYEOL03794, 07.31.2020012842: Wed Aug 18 11:08:07 2021 TECHNGLOGIES DS0-X 30347, MY60103794, 07.31.2020012842: wed Aug 18 11:35:17 2021
[E=E] 2,00 500 3 500 4 1.00A/  100.0ms/  -2580s Rall iy ] 2.00v/ S00v/ 3 500 4 1.00A/  1000ms/ 2500ms  Trigi? 194y T
ver [l _ v ‘ ves
Max( ‘ Ma( )
524y 532V
NI .. o R 0
37V | 3Ty
Max(3): MMax(3),
7.8Y 8.4v
Freq(d) Freq(d)
16.29Hz 16.331Hz
7 A
37 T T T L} T T L}
+ 5 0000V 3000004 1107 A + 5 0000Y 3 000004, 11:34 AM
DC 20MHz 10.0.1 | DC 20MHz 100:0)  Aug 18,2021 DC 20NHz 10.0:1 | OC 20MHz 100.0)  Aug 18,2021

Fig-48: Increase Igus slowly to trigger OTG_OCP. Fig-49: Short Veus to GND in OTG mode and then
CH2-Vnt, CH3-Vsw, CH4-IL release short before 7 failures.
CH2-VinT, CH3-Vsw, CH4-IL

2.25 Thermal Shutdown

Test conditions: Veus=5V, Vear=7.6V, Vsysmin=7V, disable charge, Isys=1.5A, heat IC with the hot gun to trigger
thermal shutdown.

KEYSIGHT

KEYSIGHT

TECHNOLO GIES DSO-X 30347, MYGOL03794, 07.31.2020012842: Wwed Aug 18 17:52:54 2021 TECHNOLOGIES DSO-X 30347, MYG0103794, 07.31.2020012842: wed Aug 18 17:54:11 2021
[E=E] 2,00 500V 3 200/ 4 500V 100.0ms/  2700ms  Stop 243y T ] 2.00v/ s00v/ 3 200w 4 500 1000ms/  00s Trigd? 243w T
veo [l Y ves

Max( ) Max( )
500y 5.00v

Max("): Max ()
82y 82V

Max(3): Max():
- 1.76Y o 180mY
| Freay : Freq(3)
Mo edges Low signal

! !

f[ 552 PM f[

1UU.‘\} Aug 18, 2021
Fig-50: Thermal shutdown entry. Fig-51: Thermal shutdown recovery.
CH2-Vsw, CH3-Vpg, CH4-Vsys. CH2-Vsw, CH3-Vpg, CH4-Vsys.

563 PM

200000 18.1260%
10.0:1 Aug 18,2021

2.00000% 15,1250V
DC 20hHz 10.0:1] DC 20MHz

OC 20MHz 10.0:1 ‘ DC 20MHz
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