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A 01 APR 2019 Agile release

B 23 JAN 2020 - added inductor in parallel with the antenna
- added protection on J19 and J21
- changed MCU to S32K144
- BOM optimisation

B1 22 MAY 2020 - JPI CHANGED TO DNP
- J20 CHANGED TO POP
- J6 CHANGED TO CLOSED
- ADDED ALTERNATE PART NUMBER FOR J4&J5

26 OCT 2020
- replaced balance resistors by 1206 footprint
- mapped J21 IO pins on DS-013 specification
- Added 0Ohm series resistor in VCC_3V3_SBC
- added I2C AUTH_NFC_Sxx bus to J18 connector
- Added 0Ohm series resistor after C63 but before VCC_3V3_SBC
- added VCC_5V_SBC on J3, J20 and J18 connectors
- removed VCC_HARVEST signal from U2
- moved U10 pin 7 to VCC_3V3_SBC
- changed C40 to 220nF and C41 to 1nF

C

- added J25 I2C Master connector for external displayD 21 JAN 2021
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DEFAULT JUMPER

DO NOT POPULATE

REF DES JUMPER PAGE NAME
SJ7,SJ10,SJ9,SJ6,SJ11,SJ8,
SJ1,SJ2,SJ12,SJ4,SJ3,SJ5

OPEN 03 - BCC

J6 CLOSED 05 - SBC
SJ15,SJ16 OPEN 07 - NFC

REF DES ASSY_OPT PAGE NAME
C26,C103,C12,C102,C6,C104,
C54,C34,C106,C101,C49,C105,
C100,C29,C107,C22,C18,JP1,C99

DNP 03 - BCC

R105,R106,J21 DNP 04 - MCU
R49,C66,R50,J22 DNP 05 - SBC
L2 DNP 07 - NFC
Q8,HS1,HS3,R99,HS2,HS4,J4,J5,
Q3,Q7,Q4

DNP 08 - SWITCH
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BCC Power Supply

R19 Optional

Cell voltage measurement

ESD/EMC Filter

place caps close to

JP1 connector

LPF Filter CIN Filter

Filtering Current Sensor

Balancing Circuit Battery Cell Controller

SPI Interface

*)

*)

*)

*)

*)

*)

*)

*)
*)

*)

*) Place close to U1 PIN

*)

*)

*)*)

*)*)

Temperature sensor
battery

LPF Filter *)

Optional for EMC

Temperature sensor
sense resistor

LPF Filter *)

BCC

Temperature sensor
transistor

LPF Filter *)

Temperature sensor
AFE

LPF Filter *)

*)

*)

*)

*)

*)

*)

*)

*)

*)

Optional/EMC

BOM note:
fail-safe capacitor

Depending on the number of cells of the battery, jumpers need to be set.
By default, no jumpers are set.
Refer to the table below to set the jumpers to the desired configuration.

VBAT_IN

VPWR VCOM

VPWR

VCOM VCOM

VCC_3V3_SBC

VCOMVCOM

BCC_RESET

BCC_MISO
BCC_CS

BCC_FAULT

Rsense_N

Rsense_P

VSENSE_OUT

Rsense_temp

Q_tempAFE_temp

BCC_SCLK
BCC_MOSI

ISENSE_P

ISENSE_N

AFE_tempISENSE_P

ISENSE_N
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 I2C Master
(I2C display)

VCC_3V3_SBC
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	TP16
	TP17
	TP18
	TP19
	TP2
	TP20
	TP21
	TP22
	TP23
	TP24
	TP25
	TP3
	TP4
	TP5
	TP6
	TP7
	TP8
	TP9
	U1
	U10
	U11
	U12
	U13A
	U13B
	U14A
	U14B
	U2
	U3
	U4
	U5
	U6
	U7
	U8
	Y1
	ZD1

	Nets - Connected component pins
	AFE_TEMP
	RT3.2 (RT3.2)
	R71.2 (R71.2)
	R73.1 (R73.1)

	AUTH_NFC_SCL
	R105.1 (R105.1)
	U2.PTA3/FTM3_CH1/LPI2C0_SCL/EWM_IN/FXIO_D5/LPUART0_TX/ADC1_SE1 (U2.35)
	R53.2 (R53.2)
	U4.SCL (U4.3)
	TP2.Pin1 (TP2.1)
	U5.SCL (U5.7)

	AUTH_NFC_SDA
	R106.1 (R106.1)
	R54.2 (R54.2)
	U2.PTA2/FTM3_CH0/LPI2C0_SDA/E\W\M\_\O\U\T\/FXIO_D4/LPUART0_RX/ADC1_SE0 (U2.36)
	U4.SDA (U4.4)
	U5.SDA (U5.6)
	TP3.Pin1 (TP3.1)

	AUTH_WAKE
	U2.PTC15/FTM1_CH3/LPSPI2_SCK/TRGMUX_IN8/ADC0_SE13 (U2.21)
	U4.WAKEUP (U4.5)

	BCC_CS
	U1.C\S\ (U1.29)
	TP17.Pin1 (TP17.1)
	U2.PTD3/FTM3_CH5/LPSPI1_PCS0/FXIO_D5/FXIO_D7/TRGMUX_IN4/N\M\I\/ADC1_SE3 (U2.33)

	BCC_FAULT
	R89.1 (R89.1)
	R90.1 (R90.1)
	U2.PTC9/LPUART1_TX/FTM1_FLT1/LPUART0_RTS (U2.27)

	BCC_MISO
	U1.SO (U1.27)
	TP16.Pin1 (TP16.1)
	U2.PTD1/FTM0_CH3/LPSPI1_SIN/FTM2_CH1/FXIO_D1/TRGMUX_OUT2 (U2.1)

	BCC_MOSI
	U1.SI/RDTX_IN_P (U1.34)
	TP19.Pin1 (TP19.1)
	U2.PTD2/FTM3_CH4/LPSPI1_SOUT/FXIO_D4/FXIO_D6/TRGMUX_IN5/ADC1_SE2 (U2.34)

	BCC_RESET
	U1.RESET (U1.24)
	R19.1 (R19.1)
	U2.PTD5/FTM2_CH3/LPTMR0_ALT2/FTM2_FLT1/TRGMUX_IN7 (U2.18)

	BCC_SCLK
	TP18.Pin1 (TP18.1)
	U1.SCLK/RDTX_IN_N (U1.33)
	U2.PTD0/FTM0_CH2/LPSPI1_SCK/FTM2_CH0/FXIO_D0/TRGMUX_OUT1 (U2.2)

	BP-C1M
	R28.1 (R28.1)
	R30.1 (R30.1)
	C32.1 (C32.1)
	D13.C (D13.C)
	JP1.7 (JP1.7)

	BP-C1P
	R98.1 (R98.1)
	C28.1 (C28.1)
	JP1.6 (JP1.6)
	R24.1 (R24.1)

	BP-C2P
	R22.1 (R22.1)
	R26.1 (R26.1)
	C24.1 (C24.1)
	SJ10.1 (SJ10.1)
	SJ12.1 (SJ12.1)
	SJ11.1 (SJ11.1)
	JP1.5 (JP1.5)
	R20.1 (R20.1)

	BP-C3P
	R97.1 (R97.1)
	R16.1 (R16.1)
	SJ12.2 (SJ12.2)
	SJ9.2 (SJ9.2)

	BP-C4P
	SJ8.2 (SJ8.2)
	R15.1 (R15.1)
	R13.1 (R13.1)
	SJ11.2 (SJ11.2)
	SJ5.2 (SJ5.2)
	R12.1 (R12.1)

	BP-C5P
	SJ2.2 (SJ2.2)
	SJ7.2 (SJ7.2)
	SJ4.2 (SJ4.2)
	SJ10.2 (SJ10.2)
	R96.1 (R96.1)
	R9.1 (R9.1)

	BP-C6P
	R5.1 (R5.1)
	SJ1.2 (SJ1.2)
	SJ6.2 (SJ6.2)
	SJ3.2 (SJ3.2)
	D2.ANODE1 (D2.1)
	C4.1 (C4.1)
	R3.1 (R3.1)
	JP1.1 (JP1.1)

	CAN_HI
	R49.1 (R49.1)
	J20.2 (J20.2)
	U3.CANH (U3.18)
	TP7.Pin1 (TP7.1)
	J3.2 (J3.2)

	CAN_LO
	J20.3 (J20.3)
	U3.CANL (U3.17)
	TP6.Pin1 (TP6.1)
	R50.2 (R50.2)
	J3.3 (J3.3)

	CB_1
	R30.2 (R30.2)
	C107.1 (C107.1)
	U1.CB_1 (U1.20)

	CB_2
	R26.2 (R26.2)
	C105.1 (C105.1)
	U1.CB_2 (U1.18)

	CB_2:1_C
	C106.1 (C106.1)
	R98.2 (R98.2)
	U1.CB_2:1_C (U1.19)

	CB_3
	R22.2 (R22.2)
	U1.CB_3 (U1.15)
	C104.1 (C104.1)

	CB_4
	R15.2 (R15.2)
	U1.CB_4 (U1.13)
	C102.1 (C102.1)

	CB_4:3_C
	R97.2 (R97.2)
	C103.1 (C103.1)
	U1.CB_4:3_C (U1.14)

	CB_5
	U1.CB_5 (U1.10)
	C101.1 (C101.1)
	R12.2 (R12.2)

	CB_6
	C99.1 (C99.1)
	U1.CB_6 (U1.8)
	R3.2 (R3.2)

	CB_6:5_C
	R96.2 (R96.2)
	U1.CB_6:5_C (U1.9)
	C100.1 (C100.1)

	CT_1
	C29.1 (C29.1)
	C26.2 (C26.2)
	U1.CT_1 (U1.21)
	R25.2 (R25.2)

	CT_2
	C22.2 (C22.2)
	C26.1 (C26.1)
	U1.CT_2 (U1.17)
	R21.2 (R21.2)

	CT_3
	R17.2 (R17.2)
	C22.1 (C22.1)
	U1.CT_3 (U1.16)
	C18.2 (C18.2)

	CT_4
	C12.2 (C12.2)
	R14.2 (R14.2)
	U1.CT_4 (U1.12)
	C18.1 (C18.1)

	CT_5
	C12.1 (C12.1)
	R10.2 (R10.2)
	C6.2 (C6.2)
	U1.CT_5 (U1.11)

	CT_6
	C6.1 (C6.1)
	U1.CT_6 (U1.7)
	R6.2 (R6.2)

	CT_REF
	C34.1 (C34.1)
	C29.2 (C29.2)
	U1.CT_REF (U1.22)
	R29.2 (R29.2)

	EXTAL
	C110.1 (C110.1)
	U2.PTB7/LPI2C0_SCL/EXTAL (U2.8)
	R87.2 (R87.2)
	Y1.3 (Y1.3)

	GATE_CTRL_CP
	U2.PTC1/FTM0_CH1/LPSPI2_SOUT/FTM1_CH7/ADC0_SE9 (U2.19)
	U8.B (U8.1)

	GATE_CTRL_D
	U2.PTC2/FTM0_CH2/CAN0_RX/LPUART0_RX/ADC0_SE10/CMP0_IN5 (U2.17)
	U11.A (U11.2)

	GATE_IN
	R41.1 (R41.1)
	U10.Q (U10.5)

	GATE_RS
	U2.PTC8/LPUART1_RX/FTM1_FLT0/LPUART0_CTS (U2.28)
	R99.2 (R99.2)

	GND
	C40.1 (C40.1)
	C20.2 (C20.2)
	C34.2 (C34.2)
	C24.2 (C24.2)
	C37.2 (C37.2)
	C99.2 (C99.2)
	C45.2 (C45.2)
	C106.2 (C106.2)
	C17.1 (C17.1)
	C54.2 (C54.2)
	C25.1 (C25.1)
	C105.2 (C105.2)
	ZD1.ANODE (ZD1.A)
	R89.2 (R89.2)
	C41.1 (C41.1)
	C103.2 (C103.2)
	C1.2 (C1.2)
	C10.2 (C10.2)
	C51.2 (C51.2)
	C107.2 (C107.2)
	C21.1 (C21.1)
	C32.2 (C32.2)
	J1.1 (J1.1)
	J1.S1 (J1.S1)
	J1.S2 (J1.S2)
	U1.RDTX_OUT_N (U1.32)
	U1.RDTX_OUT_P (U1.35)
	U1.AGND (U1.45)
	U1.DGND (U1.46)
	U1.GND_REF (U1.48)
	U1.GNDFLAG (U1.49)
	U1.GNDCP (U1.6)
	U1.CGND (U1.31)
	C104.2 (C104.2)
	C5.1 (C5.1)
	C4.2 (C4.2)
	RT3.1 (RT3.1)
	D13.A (D13.A)
	C14.1 (C14.1)
	C28.2 (C28.2)
	C33.1 (C33.1)
	C8.2 (C8.2)
	C13.2 (C13.2)
	C53.2 (C53.2)
	C101.2 (C101.2)
	C44.2 (C44.2)
	C16.2 (C16.2)
	C96.2 (C96.2)
	C7.2 (C7.2)
	R19.2 (R19.2)
	C47.2 (C47.2)
	C92.2 (C92.2)
	C55.2 (C55.2)
	C39.2 (C39.2)
	C100.2 (C100.2)
	C102.2 (C102.2)
	C30.1 (C30.1)
	J2.A2 (J2.3)
	J2.A3 (J2.5)
	D21.A (D21.A)
	D24.A (D24.A)
	D33.A1 (D33.1)
	C110.2 (C110.2)
	C82.1 (C82.1)
	D19.A (D19.A)
	D18.A (D18.A)
	D26.A (D26.A)
	U14A.S1 (U14A.1)
	J21.8 (J21.8)
	C75.1 (C75.1)
	D29.A (D29.A)
	C83.1 (C83.1)
	U2.VSS1 (U2.7)
	U2.VSS2 (U2.30)
	D16.A (D16.A)
	D20.A (D20.A)
	D28.A (D28.A)
	C121.2 (C121.2)
	J23.1 (J23.1)
	C77.1 (C77.1)
	D23.A (D23.A)
	D32.A1 (D32.1)
	C109.2 (C109.2)
	D10.A1 (D10.1)
	J19.SH1 (J19.SH1)
	J19.SH2 (J19.SH2)
	J19.7 (J19.7)
	R103.2 (R103.2)
	C108.1 (C108.1)
	J18.4 (J18.4)
	J18.SH1 (J18.SH1)
	J18.SH2 (J18.SH2)
	D25.A (D25.A)
	R113.2 (R113.2)
	C76.1 (C76.1)
	Y1.4 (Y1.4)
	Y1.2 (Y1.2)
	D17.A (D17.A)
	D27.A (D27.A)
	D9.A1 (D9.1)
	C66.2 (C66.2)
	J20.4 (J20.4)
	J20.SH1 (J20.SH1)
	J20.SH2 (J20.SH2)
	U3.GND1 (U3.1)
	U3.GND2 (U3.4)
	U3.GND3 (U3.16)
	U3.GND4 (U3.19)
	U3.EP (U3.21)
	C67.2 (C67.2)
	C61.2 (C61.2)
	U7.GND (U7.3)
	C59.2 (C59.2)
	C74.2 (C74.2)
	C58.2 (C58.2)
	SW1.2 (SW1.2)
	SW1.4 (SW1.4)
	C73.2 (C73.2)
	C88.2 (C88.2)
	C65.2 (C65.2)
	C63.2 (C63.2)
	J3.4 (J3.4)
	J3.SH1 (J3.SH1)
	J3.SH2 (J3.SH2)
	R81.1 (R81.1)
	C62.2 (C62.2)
	C60.2 (C60.2)
	U13A.S1 (U13A.1)
	J22.1 (J22.1)
	C68.2 (C68.2)
	U4.GND_1 (U4.1)
	U4.NC2 (U4.2)
	U4.GND_2 (U4.7)
	U5.GND (U5.1)
	U5.GND_TX (U5.2)
	U5.GND1 (U5.11)
	C69.2 (C69.2)
	RT2.1 (RT2.1)
	RT1.1 (RT1.1)
	SJ13.2 (SJ13.2)
	C56.2 (C56.2)
	R95.2 (R95.2)
	C120.2 (C120.2)
	J4.B1 (J4.2)
	TP13.Pin1 (TP13.1)
	U6.GND (U6.2)
	R42.2 (R42.2)
	R1.1 (R1.1)
	C97.2 (C97.2)
	C98.2 (C98.2)
	U11.GND (U11.3)
	C79.1 (C79.1)
	U8.GND (U8.3)
	R85.2 (R85.2)
	C80.1 (C80.1)
	U10.GND (U10.4)
	C84.1 (C84.1)
	R84.2 (R84.2)
	C81.1 (C81.1)

	GPIO0
	R36.2 (R36.2)
	C51.1 (C51.1)
	U1.AN0/GPIO0 (U1.36)

	GPIO1
	R38.2 (R38.2)
	U1.AN1/GPIO1 (U1.37)
	C55.1 (C55.1)

	GPIO2
	U1.AN2/GPIO2 (U1.38)
	R70.2 (R70.2)
	C92.1 (C92.1)

	GPIO3
	U1.AN3/GPIO3 (U1.39)
	C96.1 (C96.1)
	R73.2 (R73.2)

	ID-DETECT
	R110.2 (R110.2)
	J21.5 (J21.5)
	R114.1 (R114.1)
	D25.C (D25.C)

	ISENSE_N
	R32.2 (R32.2)
	U1.ISENSE_N (U1.44)
	C43.2 (C43.2)
	C47.1 (C47.1)

	ISENSE_P
	R31.2 (R31.2)
	U1.ISENSE_P (U1.43)
	C43.1 (C43.1)
	C39.1 (C39.1)

	JTAG_TCLK_SWD_CLK
	J2.B2 (J2.4)
	U2.PTC4/FTM1_CH0/RTC_CLKOUT/EWM_IN/FTM1_QD_PHB/JTAG_TCLK/SWD_CLK/CMP0_IN2 (U2.46)
	D20.C (D20.C)
	J19.5 (J19.5)
	R103.1 (R103.1)

	JTAG_TDI
	J2.B4 (J2.8)
	U2.PTC5/FTM2_CH0/RTC_CLKOUT/FTM2_QD_PHB/JTAG_TDI (U2.45)

	JTAG_TDO
	J2.B3 (J2.6)
	U2.PTA10/FTM1_CH4/FXIO_D0/JTAG_TDO/NOETM_TRACE_SWO (U2.44)

	JTAG_TMS_SWD_DIO
	J2.B1 (J2.2)
	R91.2 (R91.2)
	D19.C (D19.C)
	U2.PTA4/CMP0_OUT/E\W\M\_\O\U\T\/JTAG_TMS/SWD_DIO (U2.48)
	J19.4 (J19.4)

	LA_NTAG
	C72.1 (C72.1)
	U5.LA (U5.15)
	C115.1 (C115.1)
	C116.1 (C116.1)

	LB_NTAG
	C117.1 (C117.1)
	C72.2 (C72.2)
	U5.LB (U5.14)
	C116.2 (C116.2)

	LED_BLUE
	R59.1 (R59.1)
	U2.PTD15/FTM0_CH0/LPSPI0_SCK (U2.11)

	LED_GREEN
	U2.PTB13/FTM0_CH1/FTM3_FLT1/CAN2_TX/ADC1_SE8/ADC0_SE8 (U2.32)
	R58.1 (R58.1)

	LED_RED
	R61.1 (R61.1)
	U2.PTD16/FTM0_CH1/LPSPI0_SIN/CMP0_RRT (U2.10)

	MEASURE_ID
	U14A.G1 (U14A.2)
	U2.PTE9/FTM0_CH7/LPUART2_CTS (U2.12)
	R113.1 (R113.1)

	N04169
	R5.2 (R5.2)
	C5.2 (C5.2)
	R6.1 (R6.1)

	N04717
	R10.1 (R10.1)
	R9.2 (R9.2)
	C14.2 (C14.2)

	N05493
	C17.2 (C17.2)
	R14.1 (R14.1)
	R13.2 (R13.2)

	N05683
	R17.1 (R17.1)
	R16.2 (R16.2)
	C21.2 (C21.2)

	N06672
	C25.2 (C25.2)
	R21.1 (R21.1)
	R20.2 (R20.2)

	N06862
	R25.1 (R25.1)
	C30.2 (C30.2)
	R24.2 (R24.2)

	N07560
	R28.2 (R28.2)
	R29.1 (R29.1)
	C33.2 (C33.2)

	N15804355
	U1.FAULT (U1.3)
	R90.2 (R90.2)

	N19212458
	Q2.S1 (Q2.1)
	Q2.S2 (Q2.2)
	Q2.S3 (Q2.3)
	Q6.S1 (Q6.1)
	Q6.S2 (Q6.2)
	Q6.S3 (Q6.3)
	Q7.S1 (Q7.1)
	Q7.S2 (Q7.2)
	Q7.S3 (Q7.3)
	Q3.S1 (Q3.1)
	Q3.S2 (Q3.2)
	Q3.S3 (Q3.3)
	Q5.S1 (Q5.1)
	Q5.S2 (Q5.2)
	Q5.S3 (Q5.3)
	D7.ANODE (D7.A)
	Q4.S1 (Q4.1)
	Q4.S2 (Q4.2)
	Q4.S3 (Q4.3)
	Q8.S1 (Q8.1)
	Q8.S2 (Q8.2)
	Q8.S3 (Q8.3)
	U6.SOURCE (U6.5)
	Q1.S1 (Q1.1)
	Q1.S2 (Q1.2)
	Q1.S3 (Q1.3)

	N19212493
	TP14.Pin1 (TP14.1)
	Q2.G (Q2.4)
	Q6.G (Q6.4)
	Q7.G (Q7.4)
	Q3.G (Q3.4)
	Q5.G (Q5.4)
	D7.CATHODE (D7.C)
	Q4.G (Q4.4)
	Q8.G (Q8.4)
	R40.2 (R40.2)
	Q1.G (Q1.4)

	N19218793
	SJ2.1 (SJ2.1)
	SJ1.1 (SJ1.1)
	C13.1 (C13.1)
	JP1.2 (JP1.2)

	N19219291
	J5.B1 (J5.2)
	SJ14.2 (SJ14.2)
	R1.2 (R1.2)

	N19219548
	C57.2 (C57.2)
	U6.OUT (U6.8)

	N19219637
	R40.1 (R40.1)
	U6.GATE (U6.6)

	N19219655
	R41.2 (R41.2)
	U6.IN (U6.1)

	N19219686
	L1.1 (L1.1)
	U6.SW (U6.4)

	N19225177
	C49.2 (C49.2)
	R38.1 (R38.1)
	C54.1 (C54.1)
	R37.2 (R37.2)

	N19225223
	R37.1 (R37.1)
	J1.2 (J1.2)
	R34.2 (R34.2)
	C53.1 (C53.1)

	N19230189
	R99.1 (R99.1)
	R95.1 (R95.1)
	U6.RS (U6.3)

	N19234734
	U3.R\S\T\ (U3.8)
	J6.1 (J6.1)
	R46.2 (R46.2)
	TP5.Pin1 (TP5.1)

	N19234778
	U3.WAKE (U3.12)
	C67.1 (C67.1)
	R79.1 (R79.1)
	R48.2 (R48.2)
	SW1.1 (SW1.1)
	SW1.3 (SW1.3)
	J22.2 (J22.2)

	N19234840
	U3.VEXCC (U3.6)
	Q11.Collector (Q11.5)
	R45.2 (R45.2)

	N19234856
	U3.V1 (U3.5)
	C63.1 (C63.1)
	R108.1 (R108.1)
	R45.1 (R45.1)
	C62.1 (C62.1)

	N19235059
	U3.VEXCTRL (U3.15)
	Q11.Base (Q11.4)

	N19235406
	U3.BAT (U3.14)
	C61.1 (C61.1)
	C59.1 (C59.1)
	Q11.Emitter1 (Q11.1)
	Q11.Emitter2 (Q11.2)
	Q11.Emitter3 (Q11.3)
	R48.1 (R48.1)
	D8.C (D8.C)
	C58.1 (C58.1)
	R77.1 (R77.1)
	U13B.S2 (U13B.4)

	N19266077
	C75.2 (C75.2)
	U2.VDD1 (U2.5)
	U2.VDD2 (U2.31)
	U2.VDDA (U2.6)
	C77.2 (C77.2)
	R104.2 (R104.2)
	C108.2 (C108.2)
	C76.2 (C76.2)

	N19269522
	R61.2 (R61.2)
	D1.RED (D1.4)

	N19269524
	R58.2 (R58.2)
	D1.GREEN (D1.3)

	N19269526
	R59.2 (R59.2)
	D1.BLUE (D1.2)

	N19291679
	C82.2 (C82.2)
	D16.C (D16.C)
	D14.C (D14.C)
	J19.1 (J19.1)

	N19295765
	SJ4.1 (SJ4.1)
	SJ3.1 (SJ3.1)
	SJ5.1 (SJ5.1)
	C16.1 (C16.1)
	JP1.3 (JP1.3)

	N19300413
	C20.1 (C20.1)
	SJ8.1 (SJ8.1)
	SJ6.1 (SJ6.1)
	SJ7.1 (SJ7.1)
	SJ9.1 (SJ9.1)
	JP1.4 (JP1.4)

	N19327912
	R79.2 (R79.2)
	R77.2 (R77.2)
	U13B.G2 (U13B.5)

	N19328850
	R80.1 (R80.1)
	U13B.D2 (U13B.3)
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