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SGM41573 Demo Board Test Report

I2C Controlled, 1-4 Cells, Buck-Boost Battery Charger with NVDC Power Path Management
Input Voltage Range: 3.6V to 24V
Battery Cells Range: 1-4 Cells
Charge Current Range: 0A to 8.128A

Demo Board Picture:
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SGM41573 Demo Board Test Report

1. Demo Board User’s Guide
1.1 Demo Board Features

The SGM41573 demo board is a complete charger module for evaluating the 1°C-controlled, 1-4 cells Buck-Boost
battery charger in TQFN-4x4-32AL package. It has below key features:

e 1-to 4-Cell Charging from a Variety of Input Types
* 3.6V to 24V Input Operating Voltage Range
+ USB 2.0/3.0/3.1 (Type C)/USB-PD Input Current Support
¢ Seamless Buck < Buck-Boost <« Boost Transitions
+ Input Overload Protection (IDPM and VDPM Regulation)
e CPU Throttling, Power and Current Monitoring
¢ Full nPROCHOT Profile
¢+ Input Current Monitoring
+ Battery Charge/Discharge Current Monitoring
+ System Power Monitoring
e Narrow Voltage DC (NVDC) Power Path Management
+ Instant-On with Depleted or No Battery
+ Battery Supplementation if Adapter is Fully Loaded
+ BATFET Ideal Diode Emulation in Supplement Mode
e Power-Up USB Port from Battery (USB OTG)
+ 3V to 20.56V Adjustable OTG Voltage with 8mV Resolution
+ Up to 6.35A Output Current Limit with 50mA Resolution
® 800kHz or 1.2MHz Selectable Switching Frequency

Note: This demo board does not include the SGM USB 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 3.6V to 24V, typical 5V/9V/12V/20V

Battery Voltage in Forward Mode 0V to 19.2V (or floating), typical 12.6V for 3-cell

Battery Voltage in OTG Mode 3.6V to 19.2V, typical 12.6V for 3-cell

The Output Voltage Range in OTG Mode 3V to 20.56V, default 4.28V

Fast Charging Current 0A to 8.128A (64mA step)

Input Current Limit in Forward Mode 50mA to 6.35A

Output Current Limit in OTG Mode 0OAto 6.35A

Operating Ambient Temperature Range -40°C to +85°C
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SGM41573 Demo Board Test Report

1.2 Test Setup
1.2.1 Forward Mode

1.2.1.1 Demo Board Setup
The following illustration is based on an example of 3-cell battery charging.

EHMBF SGM41573_EVB Ver:V12
SGMICRO

&0@00%3@’0

P13 P48 P10 P2
HDRVI  PGND

System Load

Power Supply
(V= 20V, I=5A)
E-Load2

s
& o

R42R41C59 -

= "t : g, )|

_j GaSm~— _( . — .,; L} ‘. g +

Emulated Battery

M r
H@m_o« 2 go & ) | - b F ) g 1
e _ £
orhn Yk PS2 E-Loadl
TG/VAP

- 3 ]

808 &5
= 12C Wire

4—»! D ETER [©

USB to 12C Dongle [%%

Fig-1: SGM41573 Demo Board Setup in Forward Mode

A. Equipment and Connection
1. The equipment required in this test include:
a. PS1 set to 20V with 5A current limit (larger than default INDPM limit).

b. PS2 set to 12V/5A with a parallel E-load1 (load 4A) to emulate battery.
c. The E-load2 for the system load.
d. An USB dongle and PC.

Note: The emulated battery also can be replaced by a real battery.
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SGM41573 Demo Board Test Report

B. Connection of Jumper Cap
Table 2 displays the connection of jumper cap. The corresponding positions and PIN are shown in Fig-1.

Table 2. Connection of Jumper Cap

Header Description Connection
OTG or VAP Modes enable setting: Connect PIN 2 and PIN 3 of J9
1. Pull high (connect PIN2 and PIN3): enable
J9 OTG or VAP Modes

2. Pull low (connect PIN1 and PINZ2): disable
OTG or VAP Modes
External current limit and external HIZ Mode setting: | Connect PIN 2 and PIN 3 of J11
1. Connect PIN2 and PIN3: through a resistor
J11 divider between supply and ground to set the
target input current limit
2. Connect PIN2 and PIN4: entre HIZ MODE
CELL setting: Only JP3 short
1S: JP2, JP3, JP4 open

jgg 2S: only JP2 short
JP4 3S: only JP3 short
4S: only JP4 open
Battery removal: only JP4 short
VBUS power supply setting: Connect PIN1 and PIN2 of J7
1. Connect PIN1 and PIN2: VBUS is powered by
J7 VIN

2. Connect PIN2 and PIN3: VBUS is powered by
VIN2

C. Connection Steps of Main Circuit
1) Connect the PS1 (20V/5A) to the demo board between Adaptor and PGND which is shown in Fig-1.

2) Connect the emulated battery (PS1 set to 12V/5A and E-load1 set to 4A load) to the demo board between VBAT
and PGND which is shown in Fig-1.

3) Connect the E-load2 between VSYS and PGND which is shown in Fig-1.
4) Turn on the emulated battery, PS1 and E-load2 in turn.

1.2.1.2 I’C Register Setup

1. After hardware setup done as shown in 1.2.1.1, connect the USB dongle to PC, then open the SGM USB GUI
interface as Fig-2, choose the “SGM41573” and click “Entry” button to entry the GUI interface.

1IC CONTROL SWIRE CONTROL

USB-To-12C Dongle

IR [T
SGM41573 Entry SGMICRO |7 Driver installation Install
USB to 12C Dongle

USB Dongle

USB Connect Entry

e ‘/
Fig-2: SGM USB GUI Interface

2. After entry the SGM41573 GUI interface as shown in Fig-3, the bottom left corner of the page will display “USB-
to-12C Dongle has been plugged in!” firstly, then click the “Read All” button, if "Device ACK" is displayed, it means
the I2C communication is normal.
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SGM41573 Demo Board Test

—
& sGM41573 -

Registers
Write All Auto Read OFF ~| 12 Frequency |100K | Index Address 68

Report

Back  Install | Save  Load |Dx Refresh | Hide

Multi-bit 12C Pulldown Menu Fault, Flag and Status Al Add | Data |7 |6(5[4(3[2 1 0
WDTMR_ADJ 175 sec IIN_HOST 3250 mA VSYS TH2 6.2V(25-45) ~ Fault ACOV No Fault INOTG[NetOT | o0 o 0 0 0 0 1 1 1 0 R | W
Charge Current |0 mA PROCHOT WIDTH 10 ms ILIM2 VTH 150 % Fault BATOC No Fault | STAT_VDPM lNUE Trigg ox01 e 1110 0 1 1 1 R w
Charge Voltage | 12600 mV CMP _DEG 1ps. B ICRIT_DEG 100 ps Fault ACOC No Fault STAT COMP |NotTrigs | n05 00 0 0 0 0 0 0 0 0 R | W

OTG Voltage | 1b:0mV 0Ob: ,‘ PKPWR_TOVLD_DEG ‘I ms E IDCHG_VTH 16384 mA ,. SYSOVP_STAT Not in S¥S STAT_ICRIT |Not Trigg. 0x03 00 00000000
OTE Current | U -] PRPWR_TMAX 20 ms . IDCHG_DEG 100 s <] FaultsYs SHORT o Faul STATINOM [Nat Trigg| | .00 20 6 0 1 11 0 0 o |RIW

Input Voltage (18944 mV. - ILAVG 15A . PKPWR_TMAX2 Follow PP\ - Fault Latchoff [No Fault STATIDCHG Nat Trigg| |\ o o 0 0 oo
Min System Voltage 3216 mV VSYS_TH1 6.5V(2s~4s) Fault_OTG_OVP No Fault STAT_VSYS |Not Trigg. 0x06 00 00000000 R w

Single-bit 1€ Sefsction Fault OTG UVP NoFault | STAT Battery Removal NatTrigg | -
S¥S_SHORT DISABLE Enable hicer RSNS_RAC 10 mQ EN_ICO_MODE |Disable ACSTAT Input Pres, STAT Adapter Removal \Not Triggl 0 0 0 6 6 0 o o [R W
EN_LEARN Disable RSNS RSR 10mQ - INOM _DEG |1 ms 1C0_DONE IO ot & TSHUTINOt L 0 00 00 0 0 0 0 0 0 w
JADPT_GAIN 20x - PSYS RATIO 1pAMW - LOWER_PROCHOT VOPM Enable m| A STAT VAR FAIL [ Boa| 80 |1]0lolciclolelc NERER

Rarann R v‘ PTM PINSEL ‘En(erHIZ . PROCHOT VDPM 80, 90 [B0% of VinD " IN_VINDPM Not In VIN STAT_EXIT_VAP |Exit VAP ( s o oo 111 ]al
=4 Lo | TEE v‘ EN_EXTILM |Enabia PROCHOT PROFILE VOPM [Enable V' IN_IINDPM Nat In INC NIN_DPM |3250 mA e 00 olololclelolelo & .

EN, \-DF'M Enable EN_IC H:s IDCHG Discharge C DRU(HOT-PROFILE-(OMP Disable LFeHRS Bl PRPWR.OVLD, STAT Bt m Pe 0

LIOPM Erable  ~| ICHG. [EEChanet v - = IN_PCHRG NotinPre.  PKPWR_RELAX STAT [NotinRe | @00 24 0 0 1.0 0 1 0 0 R W
CHRG_INHIBIT |Enable Char - Q2_OCP 150 mV PROCHOT_PROFILE_ICRIT Enable e = = = Ox0E 00 O 0 0 0 0 0 0 0 R |W
EN_LWPWR | Enable ACX_OCP 150 mV PROCHOT_PROFILE_INOM — @ 0F 41 0 1 00000 1 R W
1DPM_AUTO_DISABLE Enable IDPh EN_ACOC Disable PROCHOT_PROFILE_IDCHG Disable VBUS N 0x20 00 0000000 0 R w
OT6_ON_CHRGOK | Disable ACOC_VTH | 200% of ILIN PROCHOT_PROFILE_V5YS Disable - o 21 B 1 0000000 R W
EN_OOA Enable EN_BATOC Enable PROCHOT_PROFILE_BATPRES Disable - s 22 00 0 00000000 R W
PWIA_FREQ) 800 kHZ BATOC_VTH 200% of IDC - PROCHOT_PROFILE_ACOK Disable | s 23 AB 1 0 101000 R| W
LOW_PTM_RIPPLE Enable | EN_PKPWR_IDPM Disable EN_ADC_CMPIN Disable  ~|  pevice ip MANUFACTURE ID %24 00 0 00 O0O0O0O0OD0 R W
EN_PROCHOT £XIT Disable  ~|  EN_PKPWR_VSYs Disable EN_ADC_VBUS Disable - 25 41 01000001 R|W
PROCHOT CLEAR idle <] EN_CON VAP Disable - EN_ADC PSYS Disable | coo e = 2 00 0 0 000000 R W
CMP_REF 23V OTG_VAP_MODE OTG Mode - EN_ADC_IIN Disable (s 5 %27 00 0 0 0 O0O0O0O0O R|W
CMP_POL Negative Fe ~|  OTG_ RANGE LOW 4.28Y-20.8' - EN_ADC IDCHG Disable - 28 00 0 0 0O0O0O0OO R|W
FORCE LATCHOFF Disable - BATFETOFF_HIZ BATFET o - EN_ADC_ICHG |Disable 029 00 0 0 000 O0O0 O R|W
EN_PTM |Disable PSS OTG IDCHG EN_ADC VS¥S Disable ®2A 00 0 0 0 0000 O R|W
EN SHIP DCHG EN HIZ EN_ADC VBAT Disable - %28 00 0 0 000 O0O0 O R|W
AUTO WAKEUP EN RESET REG ADC_CONV/One Shot 2C 00 0 0D O OO0 OO0 R W
EN_IBAT |Disable RESET VINDPM - ADC_START | No ADC Con ~ oo o0 00 00000 o0|R|W
Tt - . Tt T Tt > 0x2E o7 00000111 R w

http:/puswnn.5g-micro.com

Fig-3: SGM41573 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 (for an example of 3-cell battery fast charge):
1) Disable the Watchdog Timer (REGO0x01[6:5] = 00).

Set the charge current to 3A (REG0x02[7:6] = 11, REG0x03[4:0] = 01011).
Disable the EXTILIM (REG0x32[7] = 0).
Click "Read All”, then you will find the IN_FRCHRG Status is "In Fast Charge” and the charge current is 3A.

2)
3)
4)

Note: Under 3-cell battery condition, the Charge Voltage is setting to 12600mV in default, the Min System Voltage
is setting to 9216mV, the Input Voltage (VINDPM) is auto setting to VIN-1.28V. Users can change the connection
of CELL_BATPRESZ PIN to modify default configuration. Below GUI interface screenshot is for reference.

B sGM41573 - o X
Registers
Back | | install || Save | [ Load | Device ACK. Write All Auto Read OFF ~| 12 Frequency [100K | index Address [68 || Refresh | Hide
Multi-bit 12C Pulldown Men Fault, Flag and Status ~| Add Data 7 6/5(4/3/2/1]0
IIN_HOST 3250 mA VSYS_TH2 6.2V(2s~4s) Fault ACOV |No Fault INOTG(NatinOT |0 of 0 0 0. 0 1 1 1 0 R |w
PROCHOT WIDTH 10ms ILIM2 VTH 150 % Fault BATOC No Faut STAT.VDPM |NotTrigg o001 87 1 0 0 0 0 1 1 1 R W
Charge Voltage (12600 mV  ~ CMP_DEG 1ps ICRIT_DEG 100 ps Fault ACOC |No Fa STAT_COMP |Not Trigg 02 €O 11000000 R W
OTG Voltage [1b:0mv 0b: | PKPWR_TOVLD DEG 1 ms IDCHG VTH 16384 mA SYSOVP_STAT |Nat i 5¥5| STATICRIT|Nat Trigg | n02 ™ 08 0 0 0 0 1 0 1 1
OTG Current [0 mA ~ PKPWR_TIMAX 20 ms IDCHG_DEG 100 ps Fault SYS_SHORT |No Fa STATINOM|NotTrigg |0 38 0 0 1 1 1 0 0 0 R | W
Input Voltage [ 18944 mv - ILAVG 154 PKPWR_TMAX2 Follow PKPY Fault Latchoff | No Fa STAT_IDCHG |Not TriggBl™ 31 0 (0 (1 1 0001
Min System Voltage (9216 my - VSYS TH1 6.5V(2s5~45) Fault OTG_OVP |No Fa STAT_VSYS |Not Trigg S 06 00 0 0 0 0 0 0 0 0 R I|w
Ty Fault_OTG_UVP [No Fa STAT Battery Removal [Not Trigg |- - = o
SVS_SHORT_DISABLE [Enable hicct RsNS_RAC[1Omn  ~ EN_ICO_MODE Disable ‘::-;:;.:;Z“"V:[‘;I. ‘T”-A‘“""’-R?T’:::T' ::: ;‘:T 0x08 00 0 0 00 000 0 R|W
EN_LEARN Disable RSNS_RSR 10 mQ v INOM_DEG 1 ms N I;\{ VAP [Not ™ STAT VAP. FAIL [Notin VA 0x09 00 0 0O 0 0O 0 0O 00 R w
(LT e ey W~ B LoCHOS| bl ~{ IN_VINDPM [Niot 1n ViR STAT EXIT VAP Btvapc | O0A 80 1 0 0 0 0 0 0 0 R W
IBAT_GAIN |16 PTM_PINSEL Enter HIZ PROCHOT_WDPM_80_90 80% of VinC - - s o b——— o8 3 0 0 1 1 1 1.0 1
EN_LDO Enable EN_EXTILIM Disable v PROCHOT_PROFILE_VDPM Enable IN_UNDPM Mot n INT IN_DPM|3250 mA Ox0C 00 00000000 R w
EN ﬂ:pm Enable EN, \(H; IDCHG Discharge C PROCHOT-PROFILE-COMP Disable FRPWR_OVLD_STAT Mot in Pey 0D 24 0 0 1 0 0 1 00 R W
- | | - - —_— - - IN_PCHRG Not In Pre PKPWR_RELAX_STAT |Not In Re
CHRG_INHIBIT Enable Char Q2_0CP 150 mV v PROCHOT_PROFILE_ICRIT Enable ADC - - - - Ox0E 00 000 00000 R w
EN_LWPWR |Enable ACX_OCP 150 mV' PROCHOT_PROFILE_INOM Disable PSYS CMPIN OxOF 41 01 0 0 000 1 R W
IDPM_AUTO_DISABLE [Enable IDP1, EN_ACOC Disable PROCHOT_PROFILE_IDCHG | Disable o N 0x20 00 0 0 000000 R |wW
OTG_ON_CHRGOK |Disable . ACOC_VTH 200% of ILIb PROCHOT_PROFILE VSYS Disable S o o2 84 1 0 0 00100 R | W
EN_OOA Enable EN_BATOC Enable PROCHOT PROFILE BATPRES Disable ICHG VSYS Ox22 00 O 0O 0 O 0O 0 0 0O R w
PWM _FREQ |BOO kHz v BATOC VTH 200% of IDC PROCHOT PROFILE ACOK Disable Part 0x23  AB 1 01 01 000 R w
LOW _PTM_RIPPLE Enable EN_PKPWR_IDPM Disable EN_ADC_CMPIN Disable DEVICE ID MANUFACTURE 1D Ox24 00 O O 0O O O 0O 0 O R w
EN_PROCHOT _EXIT |Disable v EN_PKPWR_VSYS Disable EN_ADC VBUS Disable 25 4 01 000001 R w
PROCHOT_CLEAR |idle EN_CON_VAP Disable EN_ADC_PSYS Disable Charger Switch Num = &2 00 0 0000000 R W
CMP _REF 2.3V OTG_VAP_MODE OTG Mode EN_ADC IIN Disable Delay Time Set - Ox27 00 O 0O 0O 0O 0O 0 0 0O R w
CMP_POL |Negative Fe OTG_RANGE _LOW 4.28V-20.8 EN_ADC IDCHG Disable b 0x28 00 0 0 O O O O O O R W
FORCE_LATCHOFF Disable BATFETOFF_HIZ BATFET oni EN_ADC ICHG Disable 0x29 00 0 0 0O O O 0O 0O 0O R W
EN_PTM Disable PSYS OTG IDCHG Ob: PBAT - F EN_ADC VSYS Disable Ox2A 00 O O 0O O 0O 0 0 0O R W
EN SHIP DCHG Disable EN_HIZ Disable EN_ADC_VBAT Disable 0x28 00 0 000 00 0O R |W
AUTO_WAKEUP_EN [Disable RESET_REG Idle ADC_CONV One Shat @2 00 0 0 000000 R |W
EN_IBAT Disable v ADC START No ADC Cor L/ 020 00 0 0 000000 R W
< i D > |2 07 0 0 0 00 1 1 1|R|W

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

http:/feww.5g-micro.com
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Fig-4: SGM41573 register setting for an example of 3-cell battery charging
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SGM41573 Demo Board Test Report

1.2.1.3 Test Procedure

After both hardware and software setup done as shown in 71.2.1.7 and 1.2.1.2. The SGM41573 forward charging
mode is enabled. Follow Fig-5 and below steps for demo board forward charging mode measurement and

verification:

SGM41573_EVB VerVi2
© 6 ©¢ & ©
P8 P7 T

73

Power Supply

System Load

(V= 20V, I=5A)

E-Load2
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7 X
ACP & - /: + h 4

IBUS-

e 0 8 FIRTE L.
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SCL  AGND CMPOUT CELL_CTRL CELL_BATPRESZ
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= 12C Wire
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Fig-5: SGM41573 Demo Board Forward Mode Test Measurement

IBAT-

1. When the SGM41573 enters forward mode, the Veus, Vsys, Vear, Isus, |sat can all be measured.

2. The current sense resistor R2, R8 are 10mQ, and the ACP/ACN, SRP/SRN measure the sense resistor voltage

to give the IBUS and IBAT, respectively.

3. Optional, in this setup, change the power supply voltage or I°C register setting can observe the SGM41573 other
features as following. During the test, the corresponding STAT and FLAG registers are helpful to judge the IC

operation status.

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

b. Change the input power supply voltage can observe the VBUS_OVP behavior.
c. Change the system voltage can observe the VSYS_OVP behavior.
d. Short the SYS and PGND can observe the SYS_SHORT behavior.

e. Enable EN_BATOC (REGO0x32[1]) , set IDCHG_VTH (REGO0x39[7:2]) and IDCHG_DEG (REGO0x39[1:0])

can observe the BATOC behavior.

f. Increase the system load to trigger INDPM/VINDPM regulation and enter supplement mode.
g. Enable/disable charge by I°C register (REG0x00[0]).

h. Other protections.

4. Optional, when the ADC function is tested, enable EN_ADC register and set ADC_START register to Start ADC
Conversion, then observe the ADC value.
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SGM41573 Demo Board Test Report

1.2.2 OTG Mode

1.2.2.1 Demo Board Setup

The demo board setting is the same as 1.2.7.71 chapter, except the connection of Adaptor change from PS1 to E-
load3, which is shown in Fig-6. Please refer to Chapter 7.2.1.1 for details.

EHMBF SGM41573_EVB VerV12
SGMICRO
© ©e & ©
BUS Load 0 KRN o Sz pow

E-Load3 System Load

2 : i E-Load?
j !
> ﬁ ~ .s - . —_= .'- +
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97 gs ;

P28 =87 O X ; T
L)OH@CFRGQ( ACP  ACN 5| g, / T 1

; GND

D s @ » A A A ’ i 2 PS2 | |E-Loadl

¢e0e0ania, & —

3
AGND nPROCHOT SDA  SCL A(ND CMPOUT CELL_CTRL CELL_BATPRESZ

o P3P2P4
L [‘I]mg' =75

= 12C Wire

M b

Fig-6: SGM41573 Demo Board Setup in OTG Mode
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1.2.2.2 I’C Register Setup

After hardware setup done as shown in 71.2.2.1, open the SGM41573 GUI (refer to 1.2.1.2), ensure/change the
registers setting as following (for an example of 3-cell battery):

1. Disable the Watchdog Timer (REGO0x01[6:5] = 00).

2. Disable HIZ mode (default, REGOx35[7] = 0).

3. OTG Voltage = 5V (REG0x06[7:2] = 010001; REG0x07[5:0] = 000111).
4. OTG Current = 5A (REG0x09[6:0] = 1100100).

5. OTG_VAP_MODE = OTG MODE (default, REGOx34[5] = 1).

6. Enable OTG mode (REGO0x35[4] = 1).

Below GUI Interface screenshot is for reference. (The purple wireframe displays the OTG status)

. Page 8
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Demo Board Test Report

SGM4157

Registers.
Back | Install | Save |Load | Device ACK. Write All [Auto Read OFF ~| 12 Frequency [100K ~| Index Address [68 Refresh | Hide
Multi-bit 12C Pulldown Menu Fault, Flag and Status ~ Add Data |7 6 5|4 3 2 10 -
WDTMR_ADJ Disable v HN_HOST 3250 mA v VSYS_TH2 |6.2V(2s~4s) Fault ACOV |No Fault ox0D 24 001 0010 0|R w
Charge Current 0 mA -] PROCHOT WIDTH 10 ms 1LIM2_VTH 150 % Fault BATOC | No Fault STAT_VDPM | Triggered o0E | 00 0 0 0l0 0 0 0l0|R|W
Charge Voltage [12600 mV < | CMP_DEG|1 s ICRIT_DEG|100ps | Fault ACOC [No Fault STATCOMP|Not Triggere| | gor a1 0 1 0 0 0 0 0 1 R |w
PKPWR_TOVLD DEG |1 ms - IDCHG VTH 16384 mA - SYSOVP_STAT Not in SYSO/ STAT_ICRIT Not Triggerel | 000 00 (0 0 0 0 0 0 0 0| R |w
OTG Current PKPWR_TMAX |20 ms IDCHG_DEG 100 s Fault SYS SHORT [Ho Fauk STAT_INOM |Not Triggere| Bl 5 -1 oy (1 (0 0 1]olo 0|1 [RIIW
Input Voltage 3200 mV - IL_AVG|15 A PKPWR_TMAX2 |Follow PKPL - Fault Latchoff|No Fault R | Mo Trigge o2z 80 |1 0 0lololo ololRrIlw
Min System Voltage W VSYS_TH1 m Pdull_UN:_UVP No Fault STAT_VSYS Not Trigge o023 AB 1 0101000 R w
Single-bit12C Selsction Fault OTG_UVP No Fault__ | STAT Battery Removal [Not Triggere] | =" & o
SYS_SHORT_DISABLE [Enable hicct RsNS_RAC |10 me2 EN_ICO_MODE | Disable AC_STAT [input Presen) STAT_Adagrer. Remowal |Not Triggere (e or—— —1- =100 To To BRI
EN_LEARN Disable RSNS RSR[10m - INOM_DEG |1 ms - REIIEEIC0 Not Con) TSHUT |Not TSHUT | o To 1o o 1o o o o ErRCIEGI
IADPT_GAIN (20% - PSYS_RATIO 1 JA/W LOWER_PROCHOT_VDPM [Enable IN_VAP|Not n VAP b STATVAPFAIL ot in VAP Fi it %0 [0 0o ]o|c o oo RRIIW
o o PTM P\NSELW PROCHOT VDPM 80 BOW IN_VINDPM |in VINDPM STAT_EXIT_VAP |Exit VAP Clea| = 00 ololololololole M wl
Eh; LDO Endble—- EN E‘KTILIM m PROCHOT P;{DFILE’VD;’M m ININDPmM 7\‘[“ In IO INDPM A 0x29 00 00 00 O0O0O0O0O|R w
- —_— - —_— - - — IN_FCHRG PKPWR_OVLD_STAT |Not In
EN_IDPM Enable ~ EN_ICHG_IDCHG |Discharge C PROCHOT_PROFILE_COMP Disable IN PCHRG [Notin Pre-cl  PKPWR RELAX STAT |Notin Relaxs| | | 2X2A 00 |0 0 0 0 0 0 0 0|R W
CHRG_INHIBIT Enable Char ~ Qz_ocp 150 mv PROCHOT_PROFILE_ICRIT Enable - . - 0x2B 00 00 00 O0O0O0OO0 R w
EN_LWPWR |Enable ~ ACX OCP|150 mV ~ PROCHOT_PROFILE_INOM |Disable ~ :SD::S T 0x2C 00 o 000 O0OTGO O0|R w
IDPM_AUTO_DISABLE Enable IDPN EN_ACOC Disable  ~|  PROCHOT_PROFILE IDCHG =1 " &2 00 0 0 00000 O0|R W
OT6_ON_CHRGOK Disable ACOC_VTH [200% of ILII - PROCHOT_PROFILE_VSYS g VBAT ®2E 07 0000011 1|R | W
EN_OOA En EN_BATOC |Enabl PROCHOT_PROFILE_BATPRES ICHG Vavs ®2F 88 1 0 00 1 00 0|R W
PWM _FREQ 800 kHz ~ BATOC_WTH |200% of IDC - PROCHOT_PROFILE ACOK |Disable Part m30 10 0001 O0O0O0O0|R w
LOW_PTM_RIPPLE Enable EN_PKPWR_IDPM |Disable EN_ADC_CMPIN [Disable DEVICE ID MANUFACTURE ID @31 02 0 0 00001 0|R| W
EN_PROCHOT_EXIT Disable - EN_PKPWR_VSvs Disable EN_ADC_VBUS |Disable ®32 B7 1 0 11 01 1 1|R W
PROCHOT_CLEAR idle EN_CON VAP |Disable EN_ADC_PSYS |Disable Charger Switch Num T st @32 02 0000001 0|R W
CMP _REF 2.3V ~ OTG_VAP_MODE |OTG Mode EN_ADC IIN |Disable Delay Time Set o 0x34 30 0011 00O0O0|R w
CMP_POL Negative Fe OTG_RANGE_LOW |4.28V~20.8" EN_ADC_IDCHG |Disable 0x35 10 0001 0O0O0OO|R w
FORCE_LATCHOFF Disable - BATFETOFF_HIZ |BATFET oni EN_ADC_ICHG |Disable ™36 65 01 10 010 1|R | W
EN_PTM Disable PSYS_OTG_IDCHG |Ob: PBAT - F - EN_ADC_VSYS |Disable v @37 4A 0 1 0 0 1.0 1,0 R |wW
EN_SHIP_DCHG v EN_HIZ | Disable v EN_ADC_VBAT |Disable Ox38 A0 (1 O 10 0 0 0 O R W
AUTO WAKEUP EN RESET_REG |Idle = ADC CONV |One Shot 39 81 1000000 1 R w
EN_IBAT Disable v RESET_VINDPM |Idle ADC_START |[No ADC Cor 0x3A 00 00 00 O0O0O0OO0O|R w
EN_PROCHOT_LPWR Disable - [enots[Ensbie -] ADC_FULLSCALE[31.06 ol =

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

1.2.2.3 Test Procedure

@SGM\CRO
Fig-7: SGM41573 register setting example in OTG mode

http://www.s-micro.com

After both hardware and software setup done as shown in 7.2.2.7 and 1.2.2.2, The SGM41573 OTG mode is
enabled. Follow Fig-8 and below steps for demo board OTG mode measurement and verification:

BUS Load

E-Load3

Vgus test point

The voltage between
ACP and ACN
represent lgys.

EHMEBF SGM41573_EVB Ver:V12
SGMICRO

%&Q&@%S@@

P13 P48 P10 P2 P3 P42
PGND HDRVI BTST

PGND  LODRVI ~ SwW1 BTST2 PGND

System Load

E-Load2

Vsys test point

Emulated Battery

+ ) 4 1
PS2 E-Loadl
- 3 |

Vpgar test point

The voltage between
SRP and SRN represent

IgaT.

«» AT

USB to 12C Dongle

Fig-8: SGM41573 Demo Board OTG Mode Test Measurement

@ SG Micro Corp
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SGM41573 Demo Board Test Report

1. When the SGM41573 enters OTG mode, the Vgus, Vsys, Vaar, lsus, Isat can all be measured.

2. The current sense resistor R2, R8 are 10mQ, and the ACP/ACN, SRP/SRN measure the sense resistor voltage
to give the Isus and Igat, respectively.

3. Optional, in this setup, change the OTG output load or I°C register setting can observe the SGM41573 other

features as following. During the test, the corresponding STAT and FLAG registers are helpful to judge the IC
operation status.

a. Change Adaptor 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 protections like OTG_OVP and OTG_UVP.

Page 10
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SGM41573

Demo Board Test Report

1.3 Demo Board Information

1.3.1 Schematic
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SGM41573 Demo Board Test Report
1.3.2 BOM List
Item | Quantity Reference Description
1 14 835?3’25,5(’;?3’ gLi,CCS‘iE()JQ, C10, C21. | Geramic capacitor, 10uF/25V, £10%, X5R, 0805
2 0 C11, C22, C56, C57, C58, C59, C60 NC
3 2 C12, C41 Ceramic capacitor, 10nF/25V, £10%, X7R, 0603
4 2 C15, C16 Ceramic capacitor, 47nF/25V, £10%, X7R, 0603
5 1 Cc17 Ceramic capacitor, 1nF/100V, £10%, X5R, 0603
6 5 C18, C28, C29, C38, C39 Ceramic capacitor, 1uF/25V, £10%, X5R, 0603
7 2 C19, C20 Ceramic capacitor, 150pF/50V, £10%, X7R, 0603
8 1 Cc27 Ceramic capacitor, 0.1uF/25V, £10%, X7R, 0603
9 1 C25 Ceramic capacitor, 0.47uF/25V, £10%, X5R, 0603
10 1 C30 Ceramic capacitor, 2.2uF/25V, £10%, X5R, 0603
11 1 C31 Ceramic capacitor, 33pF/100V, £5%, C0G, 0603
12 1 C32 Ceramic capacitor, 680pF/50V, £5%, C0G, 0603
13 1 C33 Ceramic capacitor, 1.8nF/50V, £10%, X7R, 0603
14 1 C34 Ceramic capacitor, 15pF/50V, 5%, C0G, 0603
15 3 C35, C36, C37 Ceramic capacitor, 100pF/50V, +5%, C0G, 0603
16 2 C46, C47 Ceramic capacitor, 33nF/25V, £10%, X7R, 0603
TA CAP, TPSE336K035R0100, 33uF, 35V, +/-10%,
17 3 | 48,049,053 0.1ohm, CASE-E 7343
18 3 CN1, CN2, CN3 Connector, C474954, KF128-7.5-2P
19 0 D1 NC
20 2 D4, D5 Diode, 1N4148WS, 0.1A, SOD323
Jumper for Cell setting:
1 Cell: JP2, JP3, JP4 all open
2 Cells: JP2 closed, JP3 and JP4 open
21 3 R 28 T 3 Cells: JP3 closed, JP2 and JP4 ogen
4 Cells: JP2 and JP3 closed, JP4 open
BAT removal: JP4 closed
Jumper: Left two connection
22 1 J7 Left two connection: Vsuys is connected to Vin
Right two connection: Vgus is connected to Vin2
23 1 JP8 Jumper: Communication Interface
Jumper: Top two connection
Top two connection: OTG/VAP is connected to
24 1 J9 3.3V
Bottom two connection: OTG/VAP is connected to
GND
Jumper: Open
25 1 J10 Bottom two connection: CMPIN is connected to
GND
Jumper: Bottom two connection
Top two connection: ILIM_HIZ is connected to R5
26 1 J11 Left two connection: _ILIM_HIZ is cor_mected to GND
Bottom two connection: ILIM_HIZ is connected to
resistor divider for setting external input current
limit
57 1 L1 Inductor, 2.2uH, 74437356022, 8.5A, 0.0203o0hm,
Wurth
. Page 12
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SGM41573

Demo Board Test Report

Item | Quantity Reference Description

28 1 LED1 LED, D-060306G1/SS2/G1,Green,0603

29 1 NT1 Short pad

30 1 NT2 Short pad

31 4 Q1,Q2, Q3, Q4 NMOSFET, SGMNQ70430, 30V, 46A, PDFN-5x6

32 0 Q5, Q6, Q9, Q10 NC

33 1 Q7 PMOSFET, CSD25402Q3A, -20V, -15A, VSONP-8

34 2 Q11, Q12 NMOSFET, 2N7002ET1G, 60 V, 0.26 A, SOT-23
Chip Resistor, PMR18EZPFU10LO, 10mQ, 1W,

35 2 R2, R8 % f’1 >

36 2 R3, R4 Chip Resistor, 3.9Q, 1/4W, 5%, 1206

37 0 R5 NC

38 2 R7, R29 Chip Resistor, 300kQ, 1/10W, 5%, 0603

39 0 R9, R10, R14, R17 NC

40 3 R15, R16, R18 Chip Resistor, 10Q, 1/10W, 1%, 0603

41 2 R11, R12 Chip Resistor, 4.99Q, 1/10W, 1%, 0603

42 1 R13 Chip Resistor, 1Q, 1/8W, 5%, 0805

43 6 R23, R25, R32, R33, R35, R39 Chip Resistor, 10k, 1/10W, 1%, 0603

44 1 R19 Chip Resistor,383kQ, 1/10W, 1%, 0603

45 2 R20, R28 Chip Resistor, 110kQ, 1/10W, 1%, 0603

46 1 R21 Chip Resistor, 49.9kQ, 1/10W, 1%, 0603

47 1 R22 Chip Resistor, 40.2kQ, 1/10W, 1%, 0603

48 1 R24 Chip Resistor, 280kQ, 1/10W, 1%, 0603

49 1 R27 Chip Resistor, 220kQ, 1/10W, 1%, 0603

50 1 R30 Chip Resistor, 137k, 1/10W, 1%, 0603

51 1 R31 Chip Resistor, 100Q, 1/10W, 5%, 0603

52 1 R34 Chip Resistor, 30.1k, 1/10W, 1%, 0603

53 1 R36 Chip Resistor, 2kQ, 1/10W, 5%, 0603

54 1 R40 Chip Resistor, 2MQ, 1/10W, 5%, 0603

55 4 R41, R42, R43, R44 Chip Resistor, 0Q, 1/10W, 1%, 0603

56 2 RSNS1, RSNS2 Short
IC, SGM41573, NVDC Buck-Boost battery charge

57 1 U1 controller

58 1 u2 IC, SGM2203, 3.3V LDO, SOT23

59 0 Z1 NC

> oo I
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SGM41573 Demo Board Test Report

1.3.3 PCB Layout
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SGM41573 Demo Board Test Report

2. Demo Board Test Item
2.1 Pre-Charge Current

Test condition: 3S battery, Vin=15V/20V, Vsysmin remain default setting (9.216V), IcHg_ser=128mA/384mA, measure
pre-charge current at different Vpar.

IPRE-CHG vs. VBAT (128mA,3S) IPRE-CHG vs. VBAT (384mA,3S)

180 440

170 430
160 420
VBUS=15V
< 150 __ 410
IS ] —VBUS=20V
= 140 < 400
[ z
E [7]
5 10 £ 390
° [§]
5 120 o 380
& g
O =
g 10 VBUS=15V g 30
™ 100 —VBUS=20V & 380
90 350
80 i | | | | . 340 ; | ; ‘
2 3 4 5 6 7 8 2 3 4 5 6 7 8
VBATN VBAT

Pre-charge current curve with 3S battery, lcne=128mA Pre-charge current curve with 3S battery, Ichg=384mA

2.2 Fast Charge Current

Test condition: 3S battery, Vin=15V/20V, Vsysmin remain default setting (9.216V), IIN_HOST set to 6350mA, disable
EXTILIM, Iche_seT=2048mA/4096mA, measure fast charge current at different Vgar.

IFAST-CHG vs. VBAT (2048mA,3S) IFAST-CHG vs. VBAT (4096mA,38)

2040 4040
4035
2035
4030
I 2030 e
E E 4025
5 2025 i — 5 4020
o © M
Q b —— g ]
5 £ 4015
2 2020 5
(,1,) —VBUS=15V < —VBUS=15V
] ~ i@ 4010 _
uw 2015 —\BUS=20V | —VBUS=20V
4005
2010 T T T T T T 1 4000 T T T T T T
9.1 9.6 10.1 10.6 1.1 11.6 12.1 12.6 9.1 9.6 10.1 10.6 1.1 11.6 121 12.6
VBATNV VBATV
Fast charge current curve with 3S battery, Fast charge current curve with 3S battery,
lcHe=2048mA IcHe=4096mA
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SGM41573

2.3 Constant Charge Voltage Accuracy

Test condition: 3S battery, Vin=15V/20V, Iche_set=2048mA, Vrec=12.6V, increase Vgar close to Vrec and measure
charge current at different Vgar.

Demo Board Test Report

CV Accuracy vs. ICHG (35, VREG=12.6V)

VBUS=15V
—\VBUS=20V

o
[N}

o
iy
o

o

o
o
a

CV Accuracy (%)
(=]

o
o
o

'
=

o
-
o

<
(]

0 0.5 1 1.5 2
Charge Current (A)

CV accuracy curve, 3S battery, Vrec=12.6V

2.41INDPM

Test condition: 3S battery, Vin=15V/20V, Vear=11.4V, disable ILIM_HIZ pin, Iche set=8128mA, measure the
differential voltage between ACP and ACN at different IIN_HOST setting.

2.5 VINDPM

VBUS=1 5v VBUS=2OV
|DPM_SET(A) ||N|\/|Ax(A) Accuracy |DPM_SET(A) ||NMAX(A) Accuracy
0.5 0.48 -3.60% 0.5 0.48 -3.40%
1 0.96 -3.70% 1 0.97 -3.20%
1.5 1.44 -3.87% 15 1.45 -3.20%
2 1.92 -3.95% 2 1.94 -3.25%
3 2.87 -4.27% 3 2.89 -3.53%
4 3.82 -4.58% 4 3.85 -3.88%

Test condition: 3S battery, Vin=21V, set the current limit of the input power supply to 0.5A, Vear=11.4V,
IcHe_seT=2048mA, trigger VINDPM, and measure Vgus at different Input Voltage Register setting.

2.6 SYSMIN Load Regulation

VINDPM setting(V) | Vinmin(V) | Accuracy
5.056 5.02 -0.71%
9.024 8.96 -0.71%
12.032 11.94 -0.76%
15.04 14.92 -0.80%
18.688 18.55 -0.74%
19.52 19.33 -0.97%

Test condition: 3S battery, Vin=15V/20V, Vsysmin remain default setting (3S-9.216V), Vear=2.9V, charge disable,

(()) SG Micro Corp
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SGM41573

Demo Board Test Report

measure Vsys at different system load current.

2.7NVDC

VSYS Load Regulation (%)

-0.1

-0.2

-0.3

-0.4

-0.5

-0.6

VSYS Load Regulation (35, VSYSMIN=9.216V)

VBUS=15V
—VBUS=20V
e —
T —T - T T } 1
0 1 2 3 4 5 6

ISYS/A

System Load Regulation, 3S battery, Vsysmin=9.216V

Test condition: 3S battery, Vin=20V, Vear=8V~11V, Vsysmin=9.126V, charge disable/enable (Ichc=2048mA),
measure Vsys at different Vgar.

VSYS/V

System Voltage vs. Battery Voltage (VIN=20V)

—— Charge Enable
Charge Disable

SYSMIN

8.5 9 9.5 10 10.5 11
VBAT/V
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SGM41573 Demo Board Test Report

2.8 Efficiency
2.8.1 System Efficiency

Test condition: 3S battery, ViNn=12V/15V/20V, charge disable, IDPM=6350mA, disable EXTILIM, set Vear=10.93V
to hold Vsys=11.11V, measure the system efficiency at different load current.

System Efficiency Curve (3S, VSYS=11.1V)

100

o]
[3)]

©
o

oo
a

VIN=12V,SGM41573

~
L8]

VIN=15V,SGM41573

System Efficiency (%)
©
=}

VIN=20V,SGM41573

~
(=}

[*2]
(4]

0 2 4 6 8
System load Current/A

System Efficiency Curve, 3S battery, Vsys=11.1V

2.8.2 OTG Efficiency

Test condition: 3S battery, Vear=11.4V, Vore_set=5V/12V/20V, measure the OTG output efficiency at different load
current.

OTG Efficiency Curve (3S, VBAT=11.4V)

100
95
90
85
=
< 80
Q
o
5 0
L0
o 10 VOTG=5V,SGM41573
5 65
o VOTG=12V,SGM41573
60 —VOTG=20V,5GM41573
55
50 T T T T T
0 1 2 3 4 5 6
Output Current/A
OTG Efficiency Curve, 3S battery, Vear=11.4V
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SGM41573

Demo Board Test Report

2.9 Steady State Operation
2.9.1 Charge Mode
2.9.1.1 Wakeup Mode

Test condition: 3 cells, Veus=12V/24V, Vear=9V, Vsysmin=9.216V, Ichc=128mA, charge enable.

VBUS=1 2V

KEYSIGHT DS0-X 3034T, MY57251792, 07.11.2017061225: wed Nov 09 14:26:04 2022
] S0riv/ 0V 3 500 4 200/ 5000us/  1.000us Stop B3V [

v

Ph-PK( )

E S4mYy

Max ()

121V

Max(3):
98V

P Ma(s)
1.184

Min(4)
~430mA

Freq()
795.7kHz

Freq(3)
56.904kHz

Max( ):
29my

10,0000+ 6.00000A4 2:25 PM
DC 20MHz 100 : 1| DC 20MHz 001 Mow 9, 2022

, CH2-Vsw1, CH3-Vsw2, CH4-IL

2.9.1.2 Pre-charge Mode

VBUS=24V

KEYSISHT DS0-3 3034T, MYS7251792, 07.11.2017061225: wed Mov 09 14:27:22 2022
== 100/ 200v 3 500V 4 2004/ 2000us/  D0s Stop 483 I
i ] veas
i (A Vg, i L o e, PhPk(
E B R R T R P e =l ] S GG
! ! Wax ()
il m I 22
Max(3)
a4y
- . . . Max(4)
2847
Min(a):
-430mA
Freq()
779kHz
Fre(3)
3 39.885kHz
N y Max( )
S8y
Bl r - ’ a y r ,

10.0000% 6.000004 2:26 PM
DC 20MHz 10.0:1[DC 20MHz 100:1 Nov9, 2022

, CH2-Vsw1, CH3-Vsw2, CH4-IL

Test condition: 3 cells, Veus=12V/24V, Veat=9V, Vsysmin=9.216V, Iche=384mA, charge enable.

0S0-X 40344, MY61500161, 07.50.2021102232: Thu Jan 05 11:07:44 2023
. £ i A7EY

Stop Fate
wee

Max()

KEYSIGHT

TECHNOLOGIES

n 100mv/ l 100w/ . 10.0v/ . 2008/ ‘H‘ &.000us/
300,000 nov 20 .0000v 6500004 00s

1.28A
Avg - FB(A)
305 5mA
Frea().
209.14kHz
Ph-PK( )

0mv
Mang )
BV

B EO000A 1107 A

20,0000 ‘
DE 20MHz 10.001)  Jans, 2023

DC 20MHz 10,01

, CH2-Vsw1, CH3-Vsw2, CH4-I.
2.9.1.3 CC-charge Mode

VBUS=24V

REVZISHT DS0-X 40344, MIB1E00161, 07.50.2021102832: Thu Jan 05 11:06:59 2023

100/ l 20.0v7 . 10.0v7 . 20044 ‘ m ‘ 2.000us/ . ES 3 475V
300 000mV o.ov 20,0000V 6.600004 7.980us Stop Kavs
wese [

Max(4)
2.95A

N

T
| W
1 pfrenad v VWi i mmisf Vo, Ve

20,0000V B.600004, ‘ 11:06 AM
DE 20MH2 10,01 [ DE 20MH: 10,01 Jan 6, 2023

, CH2-Vsw1, CH3-Vsw2, CH4-IL

Frea( ).
1681 BAkHz
PlePk( )

[N

+| ‘

Test condition: 3 cells, Veus=12V/24V, Vear=10V, Vsysmin=9.216V, Ichc=3A, charge enable.

VBUS=1 2V

KEVSIGHT DS0-X 30347, MY57251792, 07.11.2017061225: wed Now 09 15:09:37 2022

TECHNDLOGIES
= 20rmiv/ 500v/ 3 00V, 4 2004/ 1.000us/  00s Stop 4B

v

Pk-PK( )

E 10mY

it | M ()
124V

Max(3):
10.2v

Max(4):
3354

Min{4)
2.48A

Freq(?)
800 8kHz

Freq(3)

Low signal
Max( )
35my

£.0000v £.00000A 308 PM
DC 20MHz 100 1| DC 20MHz 1001 Mow 9, 2022

, CH2-Vsw1, CH3-Vsw2, CH4-I.

VBUS=24V

KEYSIGHT

TECHNOLOGIES DS0-3 3034T, MY57251792, 07.11.2017061225: wed Mov 09 15:15:15 2022
[m=) v 200v 3 800V 4 2004/ 1000us/  D0s Stop 7o0v
[ZH |
Ph-Pk( )
3Umy
Max(2)
241V
Max(3)
0.2
Max(4)
4477
Min{4)
1,428
Freq(’)
794.4kHz
Freq(3)
Low signal
Max( )
13mv
4
- [ 5.0000v | £.00000A } F14PM
DC 20MHz 10.0: 1| DC 20MHz 1001 Mo, 2022

, CH2-Vsw1, CH3-Vsw2, CH4-I.
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2.9.1.4 CV-charge Mode

Test condition: 3 cells, Vsus=12V, Charge voltage=12.6V, IcHsg=3A, charge enable.

|BAT=1A

TKEEHVNSOILCO;(:‘E-IS— DS0-X 30247, MYB7251792, 07.11.2017061225: Wwed Nov 09 15:19:51 2022
s0rmivy 500v/ 3 800V 4 2004 1.000us/  0.0s Stop £ 3 48wy D
veee [
Pl-Ph( )
0my
af| Max ()
124V
4 | / ‘ a 4 1 Max(3)
13.2v
Max(4):
1.284
E Min(4)
30mA
Freq(")
Ey Low signal
Freq(3)
796 4kHz
e e ot P i, ot e [ M35 )
3my
gy
- [ | ‘ 5.0000V ‘ 6000004 } 319 PM
DC 20MHz 10.0: 1| D 20MHz 10.0: 1 Nov9, 2022

, CH2-Vsw1, CH3-Vsw2, CH4-I.

|BAT=O.3A

rkzgstolx.ggg DSQ-x 30347, MY57251792, 07.11.2017061225: wed Nov 09 15:27:25 2022
[ ] O0mvé SO0V 3 800V 4 200A  S000us/  00s Sep £ 3 B0V D%
ez = [
PE-PK( )
58mv
i % m—— Max(7)
1237
P P Max(3)
132V
Max(4)
1 1,024
[ I —— i i | (A
o -510mA
Freq(y
B ¥ / = 70.225kHz
Freq(3)
798 7kHz
Max( )
ﬂpl M N.N\NL M .

DC 20MHz 10.0 1|DC 20MHz 100 1] Nov 9, 2022

, CH2-Vsw1, CH3-Vsw2, CH4-I.

-~ [ ‘ ‘ 5.0000v 6.000004 326 PM

Test condition: 3 cells, Vsus=24V, Charge voltage=12.6V, Ichc=3A, charge enable.

|BAT=1A

KEYSIGHT DSO0-X 3034T, MY57251792, 07.11.2017061225: Wwed Nov 09 15:29:42 2022
= 100/ 00v 3 800V 4 2004/ 1.000us/  00s Stop ey I
vess
Ph-PK( )
44my
Max ()
241V
Max(3):
e — = e L] e e o 128Y
Max(4):
2.48A
Ve e e e B ) e | Min{4).
B70mA
Freq(?)
B 793.7kHz
Freq(3)
Low signal
Max( )
1BmV/
Bl
- [ | ‘ 50000V ‘ 000004 } 329 PM
DC 20MHz 10.0: 1| DG 20MHz 0.0 1 Nov 9, 2022

, CH2-Vsw1, CH3-Vsw2, CH4-l.

|BAT=O.3A

KEYSIGHT

TEEmOLo OIS DSO-X 30347, MY57251792, 07.11.2017061225: wed Nov 09 15:31:43 2072
T R Mov 3 B00v 4 200N 000wy 0bs  Siop RESY
ves
PlePi( )
By
Max(7)
1V
Max(3)
g A g o 28y
Max(4)
2668,
i o i s o] ) s o S MnG)
SimA
Frea()
1 109 72kHz
Frea®)
57 0kHz
Max( )
. S0y

+ £.0000v £.000004, 331 PM
DC 20MHz 10.0:1[DC 20MHz 100:1 Nov9, 2022

, CH2-Vsw1, CH3-Vsw2, CH4-I.
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2.9.2 OTG Mode

Test condition: 3 cells, Vear=12V, Vsus=5V, OTG Current=6.35A, OTG mode, OOA enable.
Isus=0A Ieus=0.2A

REVIISHT DS0-X 40347, MTE1500151, 07.50.2021102832: Mon Nov 14 15:36:59 2022

YKEEI_‘SAL(EEJ DSO-X 4034A, MrE1500151, 07.50.2021102832: Mon Nov 14 15:31:38 2022
l 10.0v/ E.00v/ . 20V . 10047 H 20.00us/ l 4,00 l 0.0/ 5.00v/ . SOV . 2,004/ ‘ H ‘ 5.000us/ I 5,50
-10.0000% 5.0000Y -60.000mY 3.000004 -100.0ns Stop -10.0000Yv 50000V -150,000mY £.000004, 0.0s Stop E
wess

Frag( ): Fragt )

i 26.122kHz iy 161 44kHz
asc Wax)

29my

103mv
PlPk(1) PPk
15.4my B0y
Froq() Frag()
26.124kHz 100 30kHz
Max(4) Max(4y

SEOmA 1.924

ava - FS@) S— — O T AR Ava - FS()

I — 12.89mA 162 BmA
Min(a) ingd)

1EOmA e == -1.03A

b gl

—
-
T

A0.000mY 3000004 3:30 PM 150.000my 5.000004 3G PM
| T o e v T * e e o) AT
, Ch2-Vsw1, Ch3-Vsus/ac, Ch4-I. , Ch2-Vsw1, Ch3-Vsus/ac, Ch4-I.
Ieus=3A lsus=6A
'YEErr-Js"ILg'E—\'E-Sr DSO-X 40344, MYElS00151, 07.50,2021102832: Mon Nov 14 15:29:1 YEEJ\IS"ILQ’!I‘EE DSO-X 40344, MYE1500151, 07.50,2021102832: Mon MNov 14 15:28:04

I 10.0v# 5,00V . 20mv/ . 2,004/ | " ‘ 1.000us/ 4.00v l 0.0/ 5.00v/ . 20 . 2,004/ ‘ " ‘ 1.000us/ 4.00v
[ 10.0000Y -60.000mY 6.000004 -100.0ns Stop -10.0000v 5.0000Y -60.000mY 10.00004, -100.0ns Stop

vess |l + Meas [ ]
Freq( ): Fre )
i 789 7kHz 797 5kHz
Man(7) Max(3):
2.0mv 9 6mY
PlePli) PPk
221mv 22.8mv
Freq(): FroeC)
Low signal Low signal
Man(4) Max(d)
4.05A 7.05A
i Avg - FS(@) oo Avg - FS()
2.96834A 5.9630A
Ming4): inay
- - " - - s 1.844 4.85A
in| |
-~ I ‘ ‘ &0.000mY 5.000004 I 328 PM * ‘ E0.000mY ‘ 1000004, ‘ 327 PM
AL 20MHz 1001 | DE 20MHz 1000 v 14, 2022 AC 20MHz 1,001 | DE 20MHz W01 Novi4, 2022

, Ch2-Vsw1, Ch3-Veus/ac, Ch4-I. , Ch2-Vsw1, Ch3-Vsus/ac, Ch4-I.

2.10 Charger Startup/Shutdown through VBUS
Test condition: 3 cells, Veus=12V, Vear=9V, Vsysmin=9.216V, set IcHs=3A, plug in/out adaptor at different battery

voltage.
Start up at Vear=9V Shutdown at Vear=9V

KEVIISHT DSO-X 40344, MYE1S00151, 07.50.2021102832: wed Dec 28 15:14:56

KEvaenT DS0-X 40344, MYE1500151, 07.50.2021102832: Thu Jan 05 18:33:32
I 2,00V 10,0V . 0.0V . E00mA/ ‘ " ‘ 50.00ms/ I 7.38Y l £.00v/ 100V . 10.0v/ . S00mmA/ ‘ ‘ 0,00/ I 7.38Y
4.00000Y ooy 10,0000 1500004 102.0m= Stap -5.0000 onv 10.0000Y 1500004 17.00m= Stop

wees o/ weas |

Man(4) Max(d):
492mA AB0mA
v - F i) Ava - FS()
141 89mA 181.7mA
Fre( ) Min(4y
No edges 320,

PK-PK( ) Froqce)
470mv No edges
Max( ): PPk )
LR B00mY
Min () |
—-—- o
i
a4

1 5O000A i 6:33 PM *
1 20MHz 1004 Jan 5, 2023

10,0000V 1500004, 34 PM

10,0000
D 20MHz 10.0:1 | DE 20MHz2 1001 Dec 28, 2022

O 20MHz 10.0:1

, CH2-Vgus, CH3-Vsw1, CH4-lche , CH2-Vgus, CH3-Vsw1, CH4-Iche
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Test condition: 3 cells, Veus=12V, Vear=12V, Vsysmin=9.216V, set IcHe=3A, plug in/out adaptor at different battery

voltage.
Start up at Vear=12V

KEYSIGHT
TECHNOLOGIES DS0-X 3034T, MY57251792, 07.11.2017061225: Thu Nov 10 15:47:18 2022
= 5.00v/ 00v 3 100v 4 200A/ 5000ms/ 9200ms  Step 525y LI
vess
Ph-PK( )
800mY
= = B S T
124V
Max(3):
122v
Max(4):
ELELY
i) Min(4)
3| = -190mA
. Freq()
Mo edges
- Freq(3)
L 14kHz
Max( ):
. 122v
+ 5.0000V & 00000A 3:47 PM
DC 20MHz 10.0: 1| DG 20MHz 100:1)  Novi0,2022

y CH2—VBUS, CH3-VSW1; CH4-|CHG

2.11 Enter/Exit OTG

Shutdown at Vear=12V

KEVIISHT DSO-X 40344, MYE1S00151, 07.50.2021102632: wed Dec 28 15:16:38 2022

. 5.00V/ 10,0V . 10.0v/ . 2,004 ‘ ‘ &00.001m s/ I 7.38Y (0]
-5.0000 ooV 10,0000 7.000004 17 00ms Stop &6

veas ol
Miax(d)
298
Avg - FS(4)
138624
Mindy
~300ma,
FroaC )
No edges
PlPk( )
700my
i
qA
ol ‘ T5.0000v | 7 00000A. | 2E
DC 20MH: 1001 | DE 20MHz 1000 Dec2s, 2022

, CH2-Vguys, CH3-Vsw1, CH4-lche

Test condition: Vear=12V, Veus=5V, OTG Current=6.35A, write EN OTG=1, OTG entry.

No Load

YKEEHYHS"ILQ’!-\'E-! 0S0-X 40344, MYE1500161, 07.50.2021102832: Mon Now 14 18:30:35 2022
. 10.0v/ 5,004/ . 2,00/ . 5,004/ ‘H ‘ 50.00us/ . £ 03 231 [
ooy 10,0000 +2.00000v 15.0000A, 46.00us Stop o
Meas Lz
Frag( )
791 kHz
Max(3)
| 5,30V
Pk-PK(3)
542
Freat)
iy 11.472kHz.
Max(4)
486
Avg - FS(4)
531 mA

Min(ay

e
wwé R

1800004,
| ‘ 1001 | D 20MHz

5:29 PM

2.00000v
1001 Moy 14, 2022

DE 20MHz

, Ch2-Vsw1, Ch3-VBus, Ch4-I.

. 0.0/ I 5.00v/ . 200V . 5,004/ ‘H‘ 50.00us/
ooV 10,0000V -2.00000Y 18.00004, A6.00us

Reus=1Q

DS0-X 40344, MTE1500161, 07.50.2021102832: Mon Mov 14 18:31:08 2022

. £ 5 231V 7]
Stop &

KEYSIGHT

TECHNOLS GIES

veas
Fragt )
796kHz
Max(I),
| 630V
Pl-Plk(3)
5.49v
Froat )
iy 13 B90kHz
Max(d)
51A
Avg - FE(4)
1.2134
Mina)
i ik -1.24
e
-
L
n———um-v SERPSSES SR
T————"M."'MWWW
-~ 2.00000Y 1800004, 630 P
I be e 10t |o zoue - t0t|  ne a0z

, Ch2-Vsw1, Ch3-Vsus, Ch4-IL

Test condition: Vear=12V, Veus=5V, OTG Current=6.35A, in OTG mode, write EN OTG=0, OTG exit.

No Load

KEVIINT DS0-X 40344, MYB1S00151, 07.50.2021102832: Wwed Nev 16 14:54:54

. 10.0v/ .00/ . 2007/ . 1,004/ (7] 2.000ms/ . T3 a3y 1
10,0000V 50000V -2.00000v 3000004 -4.000ms Stop o
Meas |
Fraq( )
; \"‘-—..___ ST
b Max(3)
516
Pk-PK(I)
214
Froq()
I 26 OkHz
Max(4)
SE0mA
Ava - FS@)
e e 31 dmA
I a P AN 1% 777
~B0mA
~ 2 00000 3 000/, 254 PM

, Ch2-Vsw1, Ch3-Veus, Ch4-IL
2.12 Dynamic System Load

Reus=1Q

REVIISHT DS0-X 40347, MYE1S00151, 07.50.2021102832: Wed Nov 16 14:54:02

TECHNOLS GIES

. 0.0V 5.00v/ . 200v/ . 2,004/ ‘H ‘ 50.00us/ . o3 amy
-10.0000v 50000y -2 00000V 6.000004 005 Stop &
Meas ]
Fre )
\ 79BkHz
L Ma()y
503
Ph-PE)
556
Frag()
I Mo edges
Max(d)
. 5894
Avg - FS()

2.2888A
" inay
-100mA

1d—
. 2 G0y 5 O0000A 263 PM
DG 20MH: 1.00:1 | DC 20MHz 001)  Novis, 2022

, Ch2-Vsw1, Ch3-Vsus, Ch4-IL

Test condition: 3 cells, Veus=12V, Iche_seT=3A, Vsysmin=9.216V, dynamic lsys=0A-3A-0A (slew rate =2.5A/us).
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Vear=6V, INDPM=3.25A Vear=11V, IINDPM=1.5A

KEVIISHT DSO-X 40344, MYE1S00151, 07.50.2021102632: Tue Jan 03 10:51:13 2023

KEYSIGHT
M‘TEEHNOLOG\ES DS0-X 30247, MYB7251792, 07.11.2017061225: Fri Nov 11 17:27:37 2022 ECHMOLOGIES
= 200mv/ 200mA 3 100/ 4 2004/ 8000us/  3920us  Step  F 4 208A O S00mV/ I 2008/ 100v/ . 2.004/ ‘H ‘ 200.0us/ . Fo4 119
— . -1.50000v -2.00000A 20.00007 7100004 698.0us Stop o7
) meas |l
480mY/ Wax(d)
Max) 3084
Ay - FS(4)
il 145174,
Max(3) - Min(a)
oy [Frramrrm { e e
Frag( )
Max (4] \ 700, 33Hz
3ma \ PlPK( )
Min(4) e e [ — B70mv
-190mA - ui WGEEET)
Freq(’) 320mv
250.02Hz
Freq(3)
770kHz "
Max( ) +
243mV ;
W
apf
+ 10,0000V 6000004 5:27 PM v 20 OATY 7 n000A, | 1050 AM
DC 20MHz 10.0 21| DC 20MHz 001 Novit, 2022 DC 20MHz 10,001 | DC 20MHz 0,001 Jan 3, 2023

, CH2-lchg, CH3-Vsw1, CH4-lsys , CH2-Iche, CH3-Vsw2, CH4-Isys

Test condition: 3 cells, Vsus=12V, charge disable, no battery, dynamic lsys=0A-3A-0A (slew rate =2.5A/us).

W5EEHVN§IL?§J; DS0-X 3034T, MY57251792, 07.11.2017061225: Fri Nov 11 17:39:24 2022
== 200miv/ 3100V 4 2004 5000w/ 5940us  Stop  F 4 1208 A7
v il

Ph-PK( )
480mY

Max():
. } o sighal

- Max(@):
120V

Max():

3.03A

Min(4),
-190mA
Freq(:):
E Mo signal
Freq(3):
4 T70KHZ
[ Max( ):
238mV

+ 10,0000+ 6.00000A 5:39 PM
DC 20MHz 100 1| DG 20MHz 1001 Mo 11, 2022

, CH3-Vsw1, CH4-lsys

Test condition: 4 cells, Veus=20V, Vear=16.8V, charge disable, dynamic Isys=0A-7A-0A (slew rate =2.5A/us).

KEYSIGHT
Ay KEYSIGHT D50-X 40344, MYE1500151, 07.50.2021102632; Sum Apr 23 11:03:26 2023
1.00v/ 20044 ‘H ‘ 200, 0us/ E 4 403A
15,0000 7.00000A B54.0us Stop
Meas
Freg( )
No signal
PP )
No signal
Max )
No signal
Min( )
No signal
Maxt')
No signal
Ph-PE)
[ 157
M)
17.81v
il Min(3).
16,247
+ ‘ 16.0000Y 7.00000A 11:03 AM
DC 20MHz 1.00:1 | DC 20MHz 10.0:1 Apr 23,2023

CH3-Vsys, CH4-Isys

2.13 Dynamic BUS Load in OTG
Test condition: Vear=12V, Veus=5V, OTG Current=6.35A, OTG mode, slew rate of Isus =2.5A/us.
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Isus=0A to 2.5A lsus=2.5A to 5A

YKEEHYHS"ILQ’!-\'E-! 0S0-X 40344, MY61500161, 07.50.2021102832: Wed Nov 16 18:03:04 2022 YKEExAS/\ILQ/!-I'EI DSO-X 4034A, MY61500161, 07.50.2021102832: Wed Nov 16 18:03:30 2022
. 500mv/ . 2004 [ 1000us/ . ¥ 03 s . S0V . 2,004/ ‘H ‘ 100.0us/ . o3 48y )
375625V 6.000004 254.0us Stop KAV 375625V £.000004, 254.0us Stop E
veas [l i Meas [ ]
Frag( ): Fragt )
™ No signal {h.. No signal
Max(7) Max(a:
i 5,30V | V-—— 630V
Pe-Plk(3): Pl-Plk(3)
B70my G00mY
Freat ) Frea’)
Mo signal o signal
Max(4) Max(4)
3794 6,204
Avg - FS(4) Avg - FS(4)
116174 364264
Min(d) Minga)
-A00rmA, 1.264
Min(=) Min(=)
463V 469
Phk-Pk(): Pl-Pk()
Mo signal No zignsl
™ 4
L [
* 375625V 5.00000A, 502 PM P 375625V £.000004, 503 P
Ch3-Vsus, Ch4-I. Ch3-Vaus, Ch4-I
Isus=0A to 5A
!(EEXJS"ILQ’!-’EI DS0-X 40344, MTE1500161, 07.60.2021102832: wed Nov 16 18:03:1
. SO0/ . 2,008/ m 100 Ous/ . * 3 asav
375626V 6.000004, 264 Ous Stop At
Masz =]
Frag( ):
No signal
Max(d),
) 5,68V
PlePl(7):
117V
Fraq():
Mo signal
Maxid)
6474
Avg - FSA)
2.3587A
Min(4)
RALT
Min(3)
441
Ph-Pk( )
Mo signal
)
n
a 375625 £ 000004 02 PM
I oo aomre 1001 |oe e 1001] ey 1w 2002
Ch3-Vsus, Ch4-I.
2.14 System SCP
Test condition: 3 cells, Veus=12V, Veat=12V, lcHs=3A, short system to GND, then release.
KEYSIGHT KEYSIGHT
TECHNOLOGIES DS0-X 3034T, MY57251792, 07.11.2017061225: Mon Nov 21 09:58:53 2022 TECHNOLOGIES DSO-X 3034T, MY57251792, 07.11.2017061225: Mon Nov 21 10:07:48 2022
] 5.00v/ 00v 3 100v 4 500A 5000ms!  1.430s Stop 581mv A = 5.00v/ 100V 3 100v 4 500A/  1000ms/  -1.300s Rall o3
vess veas
TR Min ) .‘“"“ e NI g Min{ )
600mV/ -600mY
Max () ax ()
12V 121v
Max(3) [ Wax(3)
124V UEVAN FTVRUN SURVI A 122V
Freq(’) ‘ Freq( )
2.1090Hz 2.0699Hz
Freq(3) i Freq(J)
Mo edges No edges
Max(4) Monn Max(4)
E
P 9aa & 984
Ay - FSiE): Avg - FS()
145mA 488mA
ﬁ Min(") W Wlin(y
) -16v i 1BY

0.0y 1500004 10:07 AM
DC 20MHz 10.0:1[DC 20MHz 100:1 Mow 21,2022

+ 10,0000+ 1500004 957 AM +
DC 20MHz 100 : 1| DC 20MHz 001 Mow 21, 2022

, CH2-Vsw1, CH3-Vpar, CH4-IL , CH2-Vsw1, CH3-Vpar, CH4-IL

Test condition: 3 cells, Veus=12V, Vear=12V, IcHe=3A, disable hiccup, short system to GND, then release.
Short release
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KEYSIGHT

TECHNOLOGIES
] 5.00v/ 00v 3 500M 4 500A/

DS0-X 30347, MY57251792, 07.11.2017061225: Mon Now 21 10:51:

Meas

Min )

Max ()

Max(3):

Freq(’)
™ Freqtd)
Max 4):

g - FS(4).

Min()

0.0 1500004 10:51
DC 20MHz 100 : 1| DC 20MHz 001 Mow 21

, CH2-Vsw1, CH3-Vgar, CH4-IL

2.15 Battery SCP

08 2022

200 Ous/ 00s Stop 494y NS

~400mY
124V
124V
800KHz
Mo edges
90A

4 BEBA

-18Y

Abd
L2022

KEYSISHT DS0-3 3034T, MYS7251792, 07.11.2017061225: Mon Mov 21 10:51:33 2022
== 5.00v/ 00V 3 500w/ 4 5004/ 2000ms/  0Ds Stop 488y 07
veas
|| Wing )
-200m\
Max(2)
(X1%
Max(3)
(X1%
Freq(’)
#520kHz
Freq(3)
No edges
Max(4)
1664
Avg - FS()
45347,
Min()
1BV
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, CH2-Vsw1, CH3-Vgar, CH4-IL

Test condition: Veus=12V, Vear=12V, Iche=3A, charge enable, short battery to GND, then release.

Short

TKEEHVNSOILCO;(:‘E-IS— DS0-X 30247, MYB7251792, 07.11.2017061225: Thu Nov 17 18:35:14 2022
= 5.00v/ W00 3 500V 4 S00A/  E0DOms/  7200us  Step  tb 3 BIAV A0
o
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- | ‘ 0a0v ‘ 15.0000A, } 6:34 PM
DC 20MHz 10.0: 1| D 20MHz 00:1]  Novi7,2022

, CHZ-sz1, CH3-VBAT, CH4-||_

2.16 VBUS OVP

Release
KEVSISHT DS0-X 3034T, MY57251792, 07.11.2017061225: Thu Nov 17 18:34:59 2022
== 500V 00w 3 S00v 4 500/ 000ms/  7200us  Siop T 3 B9V O
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, CH2-Vsw1, CH3-Vgar, CH4-I,

Test condition: 3 Cells, Veus=20V-27V, Vear=12V, charge enable, ICHG=3A.

VBus=20V to 27V

el DS0-X 40344, MYE1500151, 07.50.2021102832: Thu Jan 05 10:26:58 2023

KEY:
TECHNOLOGIES

I 2,00V I 10,0V . 20.0v/ . 2,004/ ‘H‘muums/ 143
-4.00000Y 10,0000V 20,0000 5500004 -8.700us Stap

VBus=27V to 20V

KEYSIGHT

TECHNOLE BIES

l 2.00v/ I 0.0/ . 20.0v/ . 2,004 ‘H ‘ 0,00/ 1.43v
~4,00000Y 10,0000 20,0000V £.50000A 43.20ms Stop

DSO-X 40344, MYE1S00151, 07.50.2021102632: Thu Jan 05 10:28:11 2023
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DC 20MHz 10.0:1| bE 20MHE 1001 Jans, 2023 DC 20MHE 1001 | DE 20MHz 1000 Jans, 2023

, CH2- Vgus, CH3-Vsw1, CH4-lche , CH2- Vgus, CH3-Vsw1, CH4-lche

217 VBUS OC

Test condition: 3 cells, Vgus=15V, Vear=10V, charge disable,
ILIM2=110%INHOST, ACOC=133%ILIM2, INHOST=3.25A.
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Load on 10A Isys

Remove SYS load

M‘TKEEHYNSOILCO;EE-SF DS0-X 30247, MYB7251792, 07.11.2017061225: Thu Nov 17 15:26:0% 2022 M'rkssstolfgg DE0-X 30347, MY57251792, 07.11.2017061225; Thu Mov 17 15:29:46 2022
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, CH2-VSW1, CH3-VBAT, CH4—|BUS
2.18 System OVP

, CH2-Vsw1, CH3-Vgat, CH4-lgus

Test condition: 3 Cells, Veus=12V, Vear=12V, charge enable, Ichc=3A, force a 21V external power supply on system.

Force 21V at Vsys

Remove 21V at Vsys, write SYSOVP=0

KEYSIGHT

KEYSIGHT DSO0-X 3034T, MY57251792, 07.11.2017061225: Fri Nov 18 11:01:05 2022 TECHNOLOGIES DS0-X 3034T, MY57251792, 07.11.2017061225: Fri Nov 18 11:03:39 2022
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DC 20MHz 10.0: 1| DC 20MHz 100:1)  Nov1s,2022 DC 20MHz 10.0: 1| DC 20MHz 100 1) Novig,2022

, CH2-Vgat, CH3-Vsw1, CH4-IL
2.19 VBAT OVP

, CH2-Vgat, CH3- Vsw1, CH4-I

Test condition: 3 Cells, Veus=12V, Vsysmin=9.216V, Vear=12V-15V, charge enable, ICHG=3A.

Vear=12V-15V-12V

M.$EEHVNS<)L?;IJ; DS0-X 30247, MY57251792, 07.11.2017061225: Fri Nov 1% 16:41:50 2022
= 5.00v/ 500v/ 3 100V 4 200A  2000msf 28025 Rall o
- e

———— ——
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L e L
154V

Max(3)
120V

Freq(")
No edges

Freq(3)
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o
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DC 20MHz 10.0: 1| D 20MHz 00:1]  Novis, 2022

, CH2-V/gat, CH3-Vsw1, CH4-I.
2.20 BUS UVP in OTG

Test condition: Vear=18V/12V, Veus=5V, OTG Current=1.5A, in OTG mode, Reus=5Q to 2.5Q.

Vear=18V

Vear=12V
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KEYSIGHT
TECHHOLS 3182 DS0-X 40344, MBIS00151, 07.50.2021102832; wed Nov 16 12:44:10 2022
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KEYSIGHT

TECHNOLY GIES DS0-X 40347, MYE1S00151, 07.50.2021102832: Wed Nov 16 18:45:25 2022
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Test condition: Vear=12V, Veus=5V, OTG Current=0.5A, Vsus short, write EN OTG=1.

KEYSIGHT
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2.21 Thermal Shutdown

Test condition: Veus=12V, no BAT, charge disable, Vsysmin=9.216V, heat the part by the hot gun, Isys=0A

Thermal shutdown

KEYSIGHT
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Recovery
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2.22 Real Battery Charge Profile
Test condition: 3S battery, Vin=20V, IIN_HOST set to 6350mA, disable EXTILIM, lcHe=2560mA, do real battery charge

test.

Real Battery Charge Profile (Vg =20V, 35, I,,=2560mA)
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Real battery charge profile with 3S battery and Vin=20V, Ichc=2560mA

2.23 Component Temperature Rise
Test Condition: 4S battery, Vin=20V, Vsysmin=6.4V, linorm=6350mA, disable EXTILIM, VBAT=9V, record the temperature

of each device.

Ambient Temperature: Ta=27.8C

Iche SGM41570 Q1 Q2 Q3 Q4 BATFET L
0 30.7 28.6 28.5 28.2 28.4 28.3 28.5
2496mA 40.0 47.5 42.8 38.1 37.8 36.5 40.0
4992mA 51.3 67.3 59.5 51.0 52.3 50.2 63.1

Test Condition : 4S battery, Vin=20V, Vsysmin=6.4V , linopm=6350mA , disable EXTILIM, Vear=17.6V , record the

temperature of each device.

Ambient Temperature : Ta=27.8°C

Iche SGM41570 Q1 Q2 Q3 Q4 BATFET L
0 30.5 29.2 28.9 28.8 28.8 28.8 28.9
2496mA 45.1 51.0 42.7 39.2 38.3 38.5 42.5
4992mA 67.5 81.1 67.5 69.5 67.4 60.0 71.4
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