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Important notice and disclaimerTI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD PARTY INTELLECTUAL PROPERTY RIGHTS.These resources are intended for skilled developers designing with TI products. You are solely responsible for (1) selecting the appropriate TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable standards, and any other safety, security, or other requirements.These resources are subject to change without notice. TI grants you permission to use these resources only for development of an application that uses the TI products described in the resource. Other reproduction and display of these resources is prohibited. No license is granted to any other TI intellectual property right or to any third party intellectual property right. TI disclaims responsibility for, and you will fully indemnify TI and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these resources.TI’s products are provided subject to TI’s Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with such TI products. TI’s provision of these resources does not expand or otherwise alter TI’s applicable warranties or warranty disclaimers for TI products.
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Only one snubber is needed for one switch node
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Do not reserve these capacitors, otherwise they will take PCB space and make routing harder.C206 should be closer to IC
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Do not reserve these capacitors, otherwise they will take PCB space and make routing harder.C213 should be closer to IC
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Text Box
Never consider to place a capacitor here.  Delete it from PCB to simplify placement and routing.  R3 should be close to IC.
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Text Box
R178 and R181 placements, and the points where R182 and R183 are connected to the two voltage rails, are very critical to obtain expected current sharing control. Symmetric placement and routing are needed.

a0413439
Text Box
Important node:  Please refer to the layout guidelines in the datasheet, and also our EVM layout and signal routing.1. Pay special attention to the gate driver and the return paths. The pair of traces should be closely side by side,2. Current sense traces should be routed closely side by side. 3 .Power circuit AC current loops should be compact and do not enclose large spatial area by the ac current loop.4. Separating the AGND and PGND, and use single point connection for each IC at the location of IC underpad.   All control signals should refer to AGND.  Please create an AGND polygon for each IC, and only connect it to PGND through the IC underpad. Refer to the EVM layout for details.5. VCC should the beside the IC across VCC and PGND pins6. BOOT capacitor should be beside the IC across BOOT and SW pins.7. Since the resistor R162 and R175 shared by both the buck and boost legs, the buck and boost leg should be placed symmetrically to connect to these current sense resistors. 



JH CHO




JH CHO




<QC By>




<Released By>




18.02.28




12.06.18




<QC Date>




<Release Date>




BMS




<Code>




E




REVISION




2.00




<Scale>




3




3




REV:




SIZE:




CODE:




DRAWN:




DATED:




DATED:




CHECKED:




QUALITY CONTROL:




DATED:




DATED:




RELEASED:




COMPANY:




TITLE:




DRAWING NO:




SHEET:     OF




SCALE:




REVISION RECORD




APPROVED:




ECO NO:




LTR




D




C




B




A




A




B




C




D




1




DATE:




2




3




4




5




6




(Modulation frequence 2KHZ)




CCM Mode (NOT HICCUP MODE)




MCU_GPIO




(Modulation frequence 2KHZ)




CCM Mode (NOT HICCUP MODE)




MCU_GPIO




MASTER #1 LM5176




SLAVE #2  LM5176




GAIN : 100V/V




MCU_ADC




0~3.3V




0 or 3.3V




Charging end less than 0.788V (Comp Of Master and Slave) 




NC




MCU_PWM Control




MCU_GPIO




8V : 1.4V




MCU_GPIO




CC (Constant Current) Variable Control




Power Supply of Master and  Slave




1mohm * 33A * 100 =3.3A




1




EN/UVLO




2




VIN




3




VISNS




4




MODE




5




DITH




6




RT/SYNC




7




SLOPE




8




SS




9




COMP




10




AGND




11




FB




12




VOSNS




13




ISNS-




14




ISNS+




28




SW1




27




HDRV1




26




BOOT1




25




LDRV1




24




BIAS




23




VCC




22




PGND




21




LDRV2




20




BOOT2




19




HDRV2




18




SW2




17




PGOOD




16




CS




15




CSG




Q17




LM5176-Q1




C95




220nF/50V




1608




10%




R
5
4




0




5
%




1
6
0
8




R
6
6




0




5
%




1
6
0
8




R
7
5




N
C




1
%




1
6
0
8




R84




27.4k




1%




1608




TP29




TP30




C120




220nF/50V




1608




10%




C156




220nF/50V




1608




10%




C157




18pF/50V




1608




5%




C158




22nF/50V




1608




10%




R98




10K




5%




1608




R101




NC




1%




1608




C159




100pF/50V




1608




5%




C160




100nF/50V




1608




10%




R104




10K




5%




1608




R
1
0
5




1
0
K




5
%




1
6
0
8




1




2




SD5




PMEG6010CEH




1




2




SD6




PMEG6010CEH




C
1
6
2




1
0
0
n
F/

5
0
V




1
6
0
8




1
0
%




C163




82nF/50V




1608




10%




R106




1.5K




1%




1608




C164




4.7uF/50V




10%




3225




1




EN/UVLO




2




VIN




3




VISNS




4




MODE




5




DITH




6




RT/SYNC




7




SLOPE




8




SS




9




COMP




10




AGND




11




FB




12




VOSNS




13




ISNS-




14




ISNS+




28




SW1




27




HDRV1




26




BOOT1




25




LDRV1




24




BIAS




23




VCC




22




PGND




21




LDRV2




20




BOOT2




19




HDRV2




18




SW2




17




PGOOD




16




CS




15




CSG




Q22




LM5176-Q1




C165




220nF/50V




1608




10%




R
1
1
3




N
C




1
%




1
6
0
8




R114




27.4k




1%




1608




C166




220nF/50V




1608




10%




C168




18pF/50V




1608




5%




C169




22nF/50V




1608




10%




R115




10K




5%




1608




R116




NC




1%




1608




C170




100pF/50V




1608




5%




C171




100nF/50V




1608




10%




R117




10K




5%




1608




R
1
2
6




1
0
K




5
%




1
6
0
8




1




2




SD7




PMEG6010CEH




1




2




SD8




PMEG6010CEH




C174




82nF/50V




1608




10%




R133




1.5K




1%




1608




C175




4.7uF/50V




10%




3225




R
8




3
3
0
k




1
%




1
6
0
8




R
1
6




2
2
.6

k




1
%




1
6
0
8




TP28




C
2




N
C




1
6
0
8




1
0
%




R
1
7




0




5
%




1
6
0
8




C
1
1




1
0
0
n
F/

5
0
V




1
6
0
8




1
0
%




C
1
2




1
0
0
n
F
/5

0
V




1608




1
0
%




1




2




SD2




M
B
R

0
5
3
0
T

1
G




VF 0.43V / 500mA




C19




47nF/50V




1608




10%




C
2
0




NC




1
6
0
8




1
0
%




C21




1nF/50V




1608




10%




1




OUT




2




GND




3




IN+




5




VS




4




IN-




Q11




INA180A3-Q1




1




+
IN




2




V
-




3




-I
N




4




O
U

T




5




V
+




Q12




TLV313-Q1




R24




10K




5%




1608




47K




10K




10K




47K




1




2




3




4




5




6




Q24




PUMD9




R
2
5




1
0
K




5
%




1
6
0
8




C26




100nF/50V




1608




10%




R30




1K




5%




1608




R
3
3




1
0
K




1
%




1
6
0
8




2.2K




1
0
K




Q29




PDTB123YT




1
0
K




2.2K




Q32




PDTD123YT




TP31




R35




10




1%




1608




R36




2K




5%




1608




D24




CD1206T1JW




TP51




TP56




C
2
7




1
0
0
n
F/

5
0
V




1
6
0
8




1
0
%




R
4
7




4
7
K




1
%




1
6
0
8




R49




10K




1%




1608




C28




1nF/50V




1608




10%




C
3




1
0
0
n
F
/5

0
V




1
6
0
8




1
0
%




R
5




0




5
%




1
6
0
8




R
7




0




5
%




1
6
0
8




TP3




TP8




C7




220nF/50V




1608




10%




C
2
2




1
0
0
n
F/

5
0
V




1
6
0
8




1
0
%




M_MODE




M_FB




M_VOSNS




M_LO1




M_BIAS




M_SW1




M_LO2




M_HO2




M_SW2




M_CSG




M_CS




M_HO1




VISNS




VIN




EN/UVLO




M_BIAS




M_VOUT




M_VOUT




M_VOSNS




M_MODE




M_ISNS(-)




M_VDD




M_VDD




M_ISNS(+)




CC_LIMIT




VCC_3.3V




M_PGOOD_STATUS




S_MODE




S_FB




S_VOSNS




S_LO1




S_BIAS




S_SW1




S_LO2




S_HO2




S_SW2




S_CSG




S_CS




S_HO1




VISNS




VIN




EN/UVLO




S_MODE




S_ISNS(-)




S_VDD




S_VDD




S_ISNS(+)




CC_LIMIT




VCC_3.3V




S_PGOOD_STATUS




M_VOUT




M_FB




C_A/D_CC_LIMIT




CC_3.3V




CC_LIMIT




C_PWM_CC_CONTROL




CC(-)




VCC_3.3V




C_CHARGE_EN1




CC_3.3V




C_CHARGE_EN1




IGN2_PWR




VISNS




EN/UVLO




VIN




CC_3.3V




CC(+)




S_BIAS




S_VOUT




S_VOUT




S_VOSNS




a0413439
Pencil

a0413439
Text Box
Use the CC_LIMIT to control the master. The slave will follow by the sharing circuit.IDelete the connector, or you simply short the two COMP pins.

a0413439
Pencil

a0413439
Text Box
Use 2-stage RC-RC filter for shorer delay time under the same ripple attenuation. 




