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BOM variants:

NCP164A TSOPS
NCP164A DFN6
NCP164A DFNS8
NCV8164A TSOP5S
NCV8164A DFN6
NCV8164A DFNS8

There are six

NCxx164A Adjustable LDO
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————PG £ GND 9.31K L<<FBDFN6
w 0603
= = ~ L =
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U9
VIN_LDO DNI
'|' DENWS8
+ 8 IN ouTt ! 1
LDO EN 7 2 o - R1 221K I
o7 oo EN  ADJSNS A 3
2.2uF DNI PG_LDO 3 6 2.2uF
0603 0402-0805 PG GND R9 B DFNS 0603
16V v % NCH 2 NG2 9.31K — 16V
ct & NC 0603
w
= = 3 = =
(ke X b L e L L L e L ]
] Max input voltage = 5.5V ]
0 Min input voltage = 1.6V 0
0 Output voltage adjusted via Strata interface (see Strata Control page) i
] Max rated output current = 300 mA ]
! No PG output for adjustable TSOP-5 version :
: LDO_EN pin is pulled low so LDOs are off at startup 0
] 1 uF Cin/Cout datasheet recommended values ]
| No minimum Cout ESR requirement for stability ]
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Strata Control

650mA Max Adjustable Onboard Load

LS DRV2

U13B
NCS20062
LS_DIV 5
+ 7
CS2 R35 ,A832K_6)_
o
[T
a\
TP33 Ol css5| finF
DNI |
cs2

|
] LS_DIV = 0.297* (LS_PWM amplitude) *[ (LS_PWM duty cycle)/100] ]
IOUT = 2*(LS_DIV. = 0. LS_PWM amplitude) * [ (LS_PWM duty cycle)
] 2 /3) 0.198*( litude) * [ ( d le)/100] 0
0 IOUT = ~650mA max @ LS_PWM amplitude = 3.3V, 100% duty cycle
For PWM frequency = 10 kHz, MCU clock = 48 MHz, IOUT resolution = ~136 uA |
| RC filter cutoff frequency = ~100 Hz
beococececececececececececececececacacoocoaomomomememememmosood
TP35
DNI
LOAD_EN 3v3 3V3

LOAD_EN >

T T I I I T I I T T I T T T I T I T T T T T T T T T Y™™ "™
Used to turn off onboard load quickly. Also forces load circuit off at startup ]

Q3

FDV304P
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Max PD ~1.31W
5
Q5
| NVMFS5C680NL
AAL00 VG2 4
R28 3 2 1
100K .
[ cs2

Q4
FDV304P

R43
1K

r
|
|
|
0 5V_REG VouT
! L cat] fE
! U13A
! NCS20062 |g = Max PD ~1.31W
| 5
| N LS DRV1 Q6
' LS DIV 3y 4 | NVMFS5C680NL
0 1 AAI00 VG 4
" CSi, R31 332K 2.}
] o LT R26 3 2 1
| o . 100K
: TP32 a8 —_ LGSt
| DNI = R88
0 C30 I I1 nF
| cst
' ppe—
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] 0 ]
| " P29 PWM Two-Stage |
: 0 DNI RC Filter/Divider |

TP34 |
] : LS PWM Convert[s)cstr?ta PWM slgnai J.Sto DNI ]

near voltage to set loa
: : LS PWM> current LSﬁDIV :
! ] ?g %K !
] 0 ]
: | R34 16.5K LS_DIV |
| : R36 :
| 23.7K 33 C34 i
' ! 0.1uF 0.1uF 0
|
b 1 1 ]
! 0 = = = !
: e e e e e e e ——————————————————— - - ——
|
|
|
|
|
r______________________________________}
: Bleed Circuits " :
|

: F =TS Tem? DI ST Sharos & THT &8/ oy '
i e - = 1008 FE 00d guitches are disabled | ool 1
| I
: VIN_SB VIN_LDO : :
| I
| I
0 TP23 R13 TP22 R14 [
0 DNI 220 DNI 220 "
: VIN.SBBLD VIN_LDO_BLD : :
| Q1 Q2 : |
| 2N7002W 2N7002W 0
| VIN_SB BLDY ! VIN_LDO_BLD Y 1 : ]
| |
[ Tk 2 fok 2 b
| I
| I
| = = = = I
' I

TP30
DNI
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?

Short Circuit Load

™ ThTs s meant To short the output

] to test LDO current limiting
R L L L L L L LT L X
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= C65

[~

1 IN+  OUTH j_VRBG VV—]

VOUT_LDO
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TP27

DAC signals
are
filtered
and
buffered
locally

Weak pull-downs
used to ensure
DAC signals low
at startup

Place RC
filters
close to op
amp pins

DNI 1
VOUT_LDO_SE |

TP4
DNI

VOUT_SB_SET

VOUT_SB_SETY

VOUT_LDO_SET
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R65

3V3

TP2
[1uF DNI
FB_TSOP
1 " o RB1, A 162K |
AAs S>FB_TSOP
u1s
Z NCS2002 < DAC_EN_TSOP
R19
10K
TP7
[1uF DNI
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1 ~  R63 16.2K
0405 ¢—>>FB_DFN6
u1e
Z NCS2002 < DAC_EN_DFN6
R17
10K
TP12
[1uF DNI
FB_DFN8
1 ~ _ R72 16.2K
0402’\/\/‘ . >>FB_DFN8
u18
Z NCS2002 < DAC_EN_DFN8
R18
10K
- - - - - - - - - - - o
] VOUT_LDO_SET range: 0.1V - 3V |
| VOUT_LDO range: ]
1.1V - 5.2V NCP164A |
| 1.2V - 5.2V NCV8164A 0
|
L ———
3v3
L_c49| fuF TP5
5 DNI
= FB_SB
1 R67 A A, 16K SHFB_SB
u17
NCS325
2
0 VOUT_SB_SET range: 0.1V - 3V !
VOUT_SB range: I
| 1.6V - 5.5V 0
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Embedded Interface/Telemetry

: Input Current Sense Output Current Sense : 3v3 :
] ———— Ro2 !
r cemmcc————y P ' "
: ] NCS214R gain = 100V/V ) NCS214R Gain = 100V/V ! ! HJ:T375 3v3 040 HgT 3v3 !
] Outpu? signal range 3.06V ] Output signal range 3.06V ] | 375 (]
] 0 Max 1xjput signal 30.6mV ] Max input signal 30.6mV ] ] SDA SDA
] 0 Output filter cutoff = 159 Hz ' Output filter cutoff = 159 Hz i ] SPA 1 SDA VDD 1 SDA VDD :
! . )
- - - - - - i IoscL 2 | C1 SCL 2 C19
0 0 ScL AO TUE SCL AO TUF |
| J13 ¢ LDO_TEMP# I— LDO TEMP#| g [~ !
| VINSB VIN 613002 111 21 VOUT VOUT_LDO 613002 111 21 0 OS/ALERT At = OS/ALERT At |
m [an]
! Current 3V3 Current 3V3 ) GND E A2 = GND l<—( A2 = :
| 650mA max CSIN_P 1 650mA max CSOUT P 1 | > - > - |
| RE_ A\ ATM TSNN 2 u19 c54| fuF TP38 RI1_ \ A 47m TSOUT N 2 | U20 c57| fuE | P19 0
| NCS214R DNI NCS214R I DN
: “ = IN_ADC ' = r 5 pack = :
— |/ = or TSOP-5 package —  For DFN6 package
| | JPQ——O 0603 ICSIN_P R77 M4'75 N 4 I3 ? ) Jpg——o 0603 [CSOUT P R74 M4'75 _ : LDO_TEMP# 7-bit slave address = 0x48 7-bit slave address = 0x49 ]
DNI C55 _| 10nF 6 R51 1K IIN_ADC =0 OpN C56 10nF
! 5 %" 5 - 0 i
: CSINN R76 \\475 ] c36 CSOUT N R78 \a475 ] C41 : u12 :
) u 1uF 3v3
] Filter cutoff = 1.675 MHz Filter cutoff = 1.675 MHz ] NeTsTS !
] Route as Kelvin connection Route as Kelvin connection (] SDA 1 8 LDO )
0 = 0 SDA VDD Temp Sensors )
leccccccccc e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ———————-—- : s 2 ey a2 J_gust :
- - - - - - - - - -
--------------------------' ———————————————————I r--------------------' | LDO_TEMP# OS/ALERT A1_6_ | Monitor temperatures of LDO ground pads. | :
R LDO_TEMP# is interrupt to alert MCU when
! Ambient Temp Sensor i ! Input/Output Voltage I ! Output Power ! ! 4 2 5 [ temperature is over threshold. !
! ) ! - 0 ] . | 0 GND = A2 — ]
| ut4 Pl Test Points ) ! Good Indicator 0 ' &2 - leccccccccccccccccaa )
NCT375 3V3 Ji12 J11 |
: on : : 613002 111 21 613002 111 21 : : PG_OUT_LED : : [ 0
1 VIN \Vellly
: SDA VDD ] ] ] | e R59 ] | "— For DFN8 package :
SCL 2 scL A0 C44 ] | 1 1 ] | ] 9 3.32K ] ] 7-bit slave address = 0x4A
] 1uF ] ] 2 2 0 ] | sStrata will monitor | ] ] ‘l
' = PG 100 and 26 306 ) e > - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
" OS/ALERT At | : J:—— J:—— 0 ! : signals to i D2 |
' @ . | | e E i : | determine 26 | Pe ouT 0 ,.___________\.___________>_________________________;_____________> ————
A2 — conditi d will —
' = = : " VIN VouT : Lo ondition and will §1500608875000: : 5V_USB VIN_EXT N VIN_SB N VIN_LDO .| vour oo e |
dingl a
| AR B N T O ,l : : : : e
0 | used for 0o temp | ) ! DNI DNI [ . S [ 0 R42 R46 R47 RS55 R57 "
' €L ! sed for LDO temp : : : on vour : : = : 0 8.25K 10K 10K 8.25K 7.5K "
0 7-bit slave address = 0x4B e S22 a0 ) ! 0 : TP34 TP40 TP44 P39 VOUT_LDO_ADC !
leccccccrcccceccececrceeceeceececeee lecccccecccececccecmecoe booooooooeooeeooeeooed , N !
| ‘ IIN_ADC
o o e e ———————————— I DNI DNI DNI DNI |_TOUT_ADC
| ) i r 0 0 5V_USB_ADC VIN_EXT_ADC VIN_SB_ADC VIN_LDO_ADC VOUT_LDO_ADC 0
Ground Test Points i | | § 5V_USB ADC VIN_EXT_AD VIN_SB_ADC VIN_LDO_ADC
0 e ———— 0 R45 R50 R48 R54 !
| g7 J1 ! 1! | U4 3V3 ! ! 11K 10K c38 10K C39 10K c42 c43 |
) 61300211121 61300211121 I For SuN tip and ring ! : | 61300311121 : : —_1onF —_1onF —_tonF —_1onF —__1onF !
| ] |
' TP15 ' — ! |
! 1 i DN 0 ! 1 scL R\ S R37 0 :
: 2 2 " gami 0 : SSIA 2 475KS 475K | 0 = = = = = = = = = "
RU = 8.25k RU = 10k RU 10k RU 8.25k U =
| = = ) = : : | GND_S__| SDA PEO : I ADC 5 RP = 10k RP = 10k RP = 10k RP = !
I |_ . I - = SCL PE1 a I 5V_USB_ADC = 3V VIN_EXT_ADC = 3V VIN_SB_ADC = 3V VIN_LDO_ADC = 3.014V VOUT_LDO_ADC = 2.997V l
ettt ettt o o o _I L .: | when 5V_USB when VIN_EXT = 6V when VIN_SB = 6V when VIN_LDO = 5.5V when VOUT_LDO = 5.2V |
- - - - - - - - - - - - - - - - - - - - - - - - - - - - embedded
r D mmmcmcc—mmccee abodes
" Output Voltage " I p LS PWIKC U oas
i Fault Monitor 3v3 i WM - t
0 3V3 | ------.V.OU.TID.O.SE.T--; PB11 (r mechanicali
' EITI i I pac VOUTfsB:SETég : PB12 . . mechanical
' i > - - - - - - - — - - - . - Port pins being used by Strata
R1 2 PAO DO NOT USE THESE PINS!!
DAC_EN_DFN6 e ——
| C4  VOUT LDO PG_308 10K | [ DAG EN DENS 00— PAT PA = None
_CIN_ v =17
| 1uF NCP308MTADJ | | DAG_EN TSOP &d—p—PA2 . PB = 7, 8, 9, 10, 13, 14
| 0 1] PBO PC None .
. 6 b 308 | VIN_EXT_ENCC— —= PD = None Mounting holes
! = R2 VDD RESET ? = ! | BYP_EN i 3;3 PE = 10, 14, 15 Iit:ndoffs
) - ; 178K 2 5 ) | GPIO SB_ENGC— S PF =0, 1, 2, 3, 4, 5 uts
A LDO_EN 2
: 3] SENSE 2 Gﬁ ‘ : : VBUCS):EN 1 zg;
] 4 cT a MR [X | SC_EN 4 =
" ~ " : LOAD_ENK—4 s svilk
0 c7 | PG ouT LED ! PC5 i =
" e R3 = " : VIV - 553 FAULT# ava Variant Name = NCP164A DFN6
' 14K = ' ' V|N7EDO:BLD§§ : PF9 MODE# ON S i d t
: I I | e emiconauctor
rrrcrecccccccccccccaccaes ] INT: .
] — — 0 Monitors for fault at output. ! | ! INTERRUPTS PG 308 ] - # Title
- - Not used for LDOs with PG option. | ) — 55 Embedded Interface/Telemetry
| t RST
| pulls down RESET Pin when VOUT_LDO is <= 0.92V | ) ] VBUS_CLIM# PE9
| R ] LDO_TEMP# v PE11 Size Document Number Rev
| | PG LDOK ! PET3 Custom | ONSEC-19-017 REV1
. rl ! - |
- D G G G G G G GD G G G GD GD G G GD GD G G GD GD G GD Gb G Gb Gb G Gb GD G G e s s ar s Gb Gb GO GP EGD G ED G G @ @
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Power/Load Switches/Connectors

SB_MODE = LOW -> Auto PWM/PFM mode Variant Name = NCP164A DFN6

. .
]
LDO Input Power Configurations : External Power |
. Connectors !
External/VBUS Input Power Selection VIN_EXT_EN |VBUS_EN| BYP_EN | SB_EN LDO Input . ]
]
Pulled | owve or | Jo2 J21 J1 ]
Ue LOW LOW - - . I VINEXT vouT VIN.LDO
FPF1048 memmmemm—————————— solder pad input : 571-0500 571-0500 0
VIN_EXT VIN
) Load stwitchles udseUdSBtg seltect between | _ _ LD LA Fu ” Ed | O or ] 1 VIN_EXT 1 VOUT VIN LDO :
externa ant inpu power. -
1 g‘g VINT  VOUT1 Q] | Resictor at ISET pin of FPF2184 sets : solder pad input ) T T 0
c1 Ca | VIN2 VOUT2 =57 c1 ) current limit (ILIM) for USB. ] o 0
0 V|N7EXT7EN> ON GND 6 ] For chosen ISET resistor value: ] Bucl regu| ator Step_down ]
1uF 1uF 0 300 ma < ILIM < 500 ma 0 LOWW HIGH LOW HIGH Jad J23 !
R39 VBUS_CLIM# is interrupt for VBUS OCE | from LSB5Y ! GND GND |
10K = I ! 571-0100 571-0100 |
— TP —= — LOWY HIGH HIsH LOW LSE 5V : p ) 3 |
. DNl -~ ) vout_Lpo !
Buck regul ator step-down : 0 |
HIGH LOWY LDy HIGH . o o |
VIN_EXT_EN 3v3 o TP26 fromexternal input : = = VOUT_LDO 0
DNI - i
°TP24 HIGH LOWY HIGH LOWY Extemal input {(VIN_EXT) : VIN_EXT VOUT 0
DNI VBUS_CLIM#
u11 R21 - - HIGH HIGH Not allowed | TP10 TP11 :
VBUS_EN FPF2193 10K 5016 5016
VBUS_EN 1 - 9 PPVBUS_CLIM# HIGH HIGH - - Not al lowed : 0
rts 5V_USB A2 [0 FLAGR KA VIN " VIN_EXT vouT ézND :
I et e L B
10K B2 fuin vour [-&1 0 . [ !
Load Switch 0 |
€2 | GND iseT ! ! | P17 TP18 "
= C28 a1 c21 | Bypass Jumpers 1 5016 5016 "
1uF 1uF ]
1.37K : VIN_EXT VIN  5V_USB VIN  VIN SB VIN LDO VOUT_SB VIN LDO : GND GND |
]
! JPi=—= DNI T JP6=—= DNI JP5=—= DNI JP4=— DNI I = = = |
= = = = : O O0603 © O5603 O O603 © O603 : : i
leccccccccccccccccccccccceceeceeeceeecccceeeeeeeeeceeeeeee lbeccccccccccccccc——c—————————
LDO I £ Volt Control Sync Buck Bypass Switch 5V LDO/Charge Pump
npu oltage Contro U10 u21
NCV6324 Sync Buck with Adjustable Output Voltage FPF1048 FAN5602
VIN_SB VIN_LDO 5V_USB 5V_USB 5V _REG
DNI A2 A1 1 | o DNI
] Inductor specs: ! B2 VIN1 VouT1 B1 VIN EN 6
| VIN2 vouT2 c2 VouT
VIN_SB TP16 ] Irated = 2.3A C25 C2 Ci c18 C59 + 5V_REG
Tsat = 2.1a | BYP_EN) ON GND co- Cl+
u7 DNI | s 1uF 1uF 10uF ceo Malsin 2 Gl _| ce1
NCV6324C ¢ DCR = 63 mohmmax | 1uF & - c32 10uF
VIN_SB SWN P | TP21 = o 1uF
L1 DNI =
T 8 1 1.0uH VOUT_SB — L | L
— PVIN PGND [— -|— = BYP EN = = =
5168 7 AVIN Sw 2 SWN__ ~~v _ —
s co f66 ol 6 s - - - - - - - - - - - - - - - - - - - - [mm—c—ccccccaaa=)
10uF 10uF 0402 MODE/PG AGND < FB_SB C17 C15 ] Allows user to choose to power the LDO externally ! ] Creates regulated 5V supply ]
= 5 =] 4 R7\}\/\r21 .5K 10uF 10uF ] by bypassing the adjustable output sync buck. | ] for analog components from ]
- SB—EN> EN (25 FB 0 Bypass option is disabled by default at startup. ] | 4.5V-5.25V USB voltage |
TP6 R38 - lecc e ce e e e - ------- [ |
= = DNI 10K > C50 I FZODF
SB_EN R B B
= = R69
3.09K Sync Buck Output Enable Switch
= us
FPF1048
Input voltage range: 2.5V - 5.5V A2 Al
Designed for IOUT max = 1A ‘[ B2 VIN1 VOUTH1 B1
Fsw = 3 MHz C20 o en C5 | VIN2  VOUT2 - c26
SB_MODE = HIGH -> Forced PWM mode 1uF _ >>— ON GND 1uF

Output voltage adjusted via Strata interface
(see Strata Control page). -
Allows user to adjust LDO input voltage via Strata using
fixed USB 5V or external input voltage = r__________________T emlcon uc or
0 Connects SB output to input of LDO. | =
- oo Needed due to active output discharge | Title )

| functionality of NCV6324C when disabled. i Power/Load Switches/Connectors

] Disabled by default at startup. i
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1

PA[0:15]

PBI[0:14]

PC[0:11]

PD[0:12]

PE[0:15]

PF[0:12]

u22 3v3 J2s
EFM32GG380F1024 FTSH-105-01-F-DV-K
Embedded -
P, rogramming header
,ﬁ? ; PAO * EBI_ADO9 #0/1/2 * TIMO_CCO #0/1/4 * 2C0_SDA #0 * LEUO_RX #4 * PRS_CHO0 #0 * GPIO_EM4WUO RESETn [ PSTMCU# pre ? ; %ﬁ
PAZ 5 PA1 * EBI_AD10 #0/1/2 * TIMO_CG1 #0/1 * [2C0_SCL #0 * CMU_CLK1 #0 * PRS_CH1 #0 c75 5v 5 6 DBG WO
PAS 4| PA2 * EBI_AD11 #0/1/2 * TIMO_CC2 #0/ * CMU_CLKO #0 * ETM_TDO #3 OAUF 3v3 > g =
PAd =—{ PA3 * EBI_AD12 #0/1/2 * TIMO_CDTIO #0 * U0_TX #2 * LES_ALTEX2 #0 * ETM_TD1 #3 USB_VBUS Soma max 3v3 FT g 1o
PAE | PA4 * EBI_AD13 #0/1/2 * TIMO_CDTI #0 * UO_RX #2 * LES_ALTEX3 #0 * ETM_TD2 #3 in switch =
PAG =—| PA5 * EBI_AD14 #0/1/2 * TIMO_CDTI2 #0 * LEU1_TX #1 * LES_ALTEX4 #0 * ETM_TD3 #3 USB_VREGI :% — P45 = —
A7 36| PA6 * EBIAD15 #0/1/2 * LEUT_RX #1 * ETM_TCLK #3 * GPIO_EM4WU1 USB_VREGO . - . 1 swi NI -
PAS 27 | PA7 " EBIL CSTFT #0/1/2 434153017835 RST Re1
5A9 55 PA8 * EBI_DCLK #0/1/2 * TIM2_CCO #0 RST 100 3v3
PAID 2% ] D~ EB VSNC #0/172* TIMZ G2 40 o7 _Loor ez |on
P “EBL #0/1/2* TIM2_ CC2 # 1
2] 30| BATT - EBITHaNG port/2 470F __47uF __470F __47uF < () RST FT#
BATS 34| PA12 * EBI_AQ0 #0/1/2 * TIM2_CCO #1 45 oo
PATA 35| PA13* EBI_AO1T #0/1/2 * TIM2_CC1 #1 AVDD_0 (47 <[ 1oms switch Qs
BATS Too-| PA14 * EBI_AO2 #0/1/2 * TIM2_CC2 #1 AVDD_1 : debounce SNT002W Re4
PA15 * EBI_ADO8 #0/1/2 * TIM3_CC2 #0 __|_ - R24_, » 232K 1. 100
PR L4
;;? g PBO * EBI_A16 #0/1/2 * TIM1_CCO0 #2 gﬁ%F RST MCU#
SE2 7| PB1 * EBLA17 #0/1/2 * TIM1_CC1 #2 25 =
PEs 5| PB2 * EBI_A18 #0/1/2 * TIM1_CC2 #2 ; 100
BE1 5| PB3 * EBI_A19 #0/1/2 * PCNT1_SOIN #1 * US2_TX #1 57 — — a8
FES 4| PB4 * EBI_A20 #0/1/2 * PCNT1_S1IN #1 * US2_RX #1 VDD_DREG - - IN7002W
PEz = PB5 * EBI_A21 #0/1/2 * US2_CLK #1 8 RsT ’
CFXTAC P4 | PB6 * EBI_A22 #0/1/2 * US2_CS #1 IOVDD_0 (3= == >
—TFXTACN 55| PB7 * LEXTAL_P * TIM1_CCO #3 * USO_TX #4 * US1_CLK #0 IOVDD_1 57 - c66
—WCU U7 TX 57| PB8 " LFXTAL_N * TIM1_CC1 #3 * USO_RX #4 * UST_CS #0 IOVDD_2 (77 Master reset, use RST (active high)  — —10uF
~MCU UT RX 38 | PB9 " EBI_A03 #0/1/2 * U1_TX #2 I0VDD_3 g3 with FET/pull up for all other
PETT 35| PB10* EBLAO4 #0/1/2 * UT_RX #2 I0VDD_5 circuits that should be reset =
SET2 20| PB11* DACO_OUTO * OPAMP_OUTO * LETIMO_OUTO #1 * TIM1_CC2 # * 12C1_SDA #1 with MCU and FT — -
HEXTAL P3| PB12 * DACO_OUT1 * OPAMP_OUT1 * LETIMO_OUT1 #1 * 12G1_SCL #1 -
HEXTAL N 45| PB13 * HEXTAL_P * USO_CLK #4/5 * LEUO_TX #1 5V USB VBUS
= PB14 * HFXTAL_N * USO_CS #4/5 * LEUQ_RX #1 T FB1 126
Py
38? }g PCO * ACMPO_CHO * DACO_OUTOALT #0 * OPAMP_OUTOALT * EBI_A23 #0/1/2 * TIMO_CCH #4 * PCNTO_SOIN #2 * USO_TX #5 * US1_TX #0 * 2C0_SDA #4 * LES_CHO #0 * PRS_CH2 #0 optionally short SVIN and |:| 220@100M iﬁ,ﬁtiigs}fg]{nid 65100516121
G2 56| PC1* ACMPO_CH1 * DACO_OUTOALT #1 * OPAMP_OUTOALT * EBI_A24 #0/1/2 * TIMO_CC2 #4 * PCNTO_S1IN #2 * USO_RX #5 * UST_RX #0 * [2C0_SCL #4 * LES_CH1 #0 * PRS_CH3 #0 SV_USB when no external 1
G5 51| PC2 * ACMPO_CH2 * DACO_OUTOALT #2 * OPAMP_OUTOALT * EBI_A25 #0/1/2 * TIMO_CDTIO #4 * US2_TX #0 * LES_CH2 #0 supplies are being used, only o5e ov > VBUS 9
PG 55| PC3 * ACMPO_CH3 * DACO_OUTOALT #3 * OPAMP_OUTOALT * EBI_NANDREN #0/1/2 * TIMO_CDTH #4 * US2_RX #0 * LES_CH3 #0 5v_USB USEDP 51D SH1 3
o 55 PC4 * ACMPO_CH4 * OPAMP_PO * EBI_A26 #0/1/2 * TIM0_CDTI2 #4 * LETIMO_OUTO #3 * PCNT1_SOIN #0 * US2_CLK #0 * [2C1_SDA #0 * LES_CH4 #0 5VIN — 4 D+ SH2 | =
——pca = | PC5 * AGMPO_CHS5 * OPAMP_NO * EBI_NANDWER #0/1/2 * LETIMO_OUT1 #3 * PCNT1_S1IN #0 * US2_CS #0 * 12C1_SCL #0 * LES_CH5 #0 & D SH3 5
T 25 PC6 * ACMPO_CH6 * EBI_A05 #0/1/2 * 12G0_SDA #2 * LEU1_TX #0 * LES_CH6 #0 * ETM_TCLK #2 b7 - ~ c72 [ |.GND SH4
PCE &8 PC7 * ACMPO_CH?7 * EBI_A06 #0/1/2 * 12C0_SCL #2 * LEU1_RX #0 * LES_CH7 #0 * ETM_TDO #2 59 ESD7L ——F == =
5G9 9| PC8 * ACMP1_CHO * EBI_A15 #0/1/2 * TIM2_CCO #2 * US0_CS #2 * LES_CH8 #0 DECOUPLE - -
FGT0 =5 PC9 * ACMP1_CH1 * EBI_AQ9 #1/2 * TIM2_CC1 #2 * USO_CLK #2 * LES_CH9 #0 * GPIO_EM4WU2 c63 JP7T— 65 ZIS__ZIS
FeTT 27| PC10 * ACMP1_CH2 * EBI_A10 #1/2 * TIM2_CC2 #2 * USO_RX #2 * LES_CH10 #0 ToF ¢+IP7575 654 == Maximum 10uF on VBUS
PC11 * ACMP1_CH3 * EBI_ALE #1/2 * USO_TX #2 * LES_CH11 #0 I , ) -
(s}
PDO 46 D9 D8
5 75— PDO * ADCO_CHO * DACO_OUTOALT #4 * OPAMP_OUTOALT * OPAMP_OUT2 #1 * PCNT2_SOIN #0 * US1_TX #1 — ==
,3; ‘; PD1 * ADCO_CH1 * DACO_OUT1ALT #4 * OPAMP_OUT1ALT * TIMO_CCO #3 * PCNT2_S1IN #0 * US1_RX #1 * DBG_SWO #2 - NSR20F20NX Y NSR20F20NX -
PDs 25| PD2 * ADCO_CH2 * EBI_A27 #0/1/2 * TIM0_CC1 #3 * USB_DMPU #0 * US1_CLK #1 * DBG_SWO #3 5V U2s 3v3
o =5 PD3 * ADCO_CH3 * OPAMP_N2 * TIMO_CC2 #3 * US1_CS #1 * ETM_TD1 #0/2 1 1 NCP705
D5 1 PD4 * ADCO_CH4 * OPAMP_P2 * LEUO_TX #0 * ETM_TD2 #0/2
FDE 25| PD5 * ADCO_CH5 * OPAMP_OUT2 #0 * LEUO_RX #0 * ETM_TD3 #0/2
o =5 PD6 * ADCO_CH6 * OPAMP_P1 * LETIMO0_OUTO #0 * TIM1_GCO #4 * PGNTO_SOIN #3 * US1_RX #2 * [2C0_SDA #1 * LES_ALTEX0 #0 * ACMP0_O #2 * ETM_TDO #0 IN out
FDS = PD7* ADCOﬁCHé . OPC/:-\MP7N1 * LETIMO_OUT1 #0 * TIM1_CC1 #4 * PCNTO_S1IN #3 * US1_TX #2 * 12C0_SCL #1 * CMU_CLKO #2 * LES_ALTEX1 #0 * ACMP1_O #2 * ETM_TCLK #0
PD9 88 PD8 * BU_VIN * CMU_CLK1 #1 3Vv3 MCU power domain only!!
5510 25| PD9 * EBI_CSO #0/1/2 ?gg 5INe ADJINC |52 25;?],: Connoot only MCU and.
PD11 90 | PD10 * EBI_CS1 #0/1/2 c76 devices/signals that need to
PD12 91 | PD11* EBI_CS2 #0/1/2 —1uF 4 o communicate to MCU on 3.3V!
PD12 * EBI_CS3 #0/1/2 I EN £ GND
PE w ppe—
SET g? PEO * EBI_A07 #0/1/2 * TIM3_CCO #1 * PCNTO_SOIN #1 * U0_TX #1 * [2C1_SDA #2 == -
FED &5 | PE1 * EBI_AO8 #0/1/2 * TIM3_CC1 #1 * U0_RX #1 * PCNTO_S1IN #1 * 12C1_SCL #2 - N
PE &5 PE2 * BU_VOUT * EBI_A09 #0 * TIM3_CC2 #1 * U1_TX #3 * ACMPO_O #1 Detects VBUS
PE 64| PE3 * BU_STAT * EBI_A10 #0 * U1_RX #3 * ACMP1_O #1 disconnect to P52
PEE 65| PE4 * EBLAT1 #0/1/2* US0_CS #1 disable serial DNI = 5V 3v3
PE &5 PE5 * EBLA12 #0/1/2 * USO_CLK #1 communication ™ G -
PE7 7 PE6 * EBI_A13 #0/1/2 * USO_RX #1 Q7
PES 5| PE7 * EBI_A14 #0/1/2 * USO_TX #1 SN7002W
PE9 5| PE8 * EBI_ADOO #0/1/2 * PCNT2_SOIN #1 * PRS_CH3 #1 1 P47 3v3 FT
= PE9 * EBI_ADO1 #0/1/2 * PCNT2_S1IN #1 ‘ —
INTH g PE10 * EBI_ADO2 #0/1/2 * TIM1_CCO #1 * USO_TX #0 * BOOT_TX PR S Y @ — | svuss
PETD 56| PE11* EBI_ADO3 #0/1/2 * TIM1_CC1 #1 * USO_RX #0 * LES_ALTEX5 #0 * BOOT_RX Uza F R83 Re2 RS0 78
PETS 9| PE12 * EBI_ADO4 #0/1/2 * TIM1_CC2 #1 * USO_RX #3 * USO_CLK #0 * I2C0_SDA #6 * CMU_CLK1 #2 * LES_ALTEX6 #0 — FT230X 2.99K 941K 0K 681
FAUCTIS6 | PE13 * EBI_ADOS #0/1/2 * USO_TX #3 * USO_CS #0 * 12C0_SCL #6 * LES_ALTEX7 #0 * ACMP0_O #0 * GPIO_EM4WUS5 - : '
FAULTE@ PE14 * EBI_ADO6 #0/1/2 * TIM3_CCO #0 * LEUO_TX #2 3V3_FT 8 10
IODE PE15 * EBI_ADO7 #0/1/2 * TIM3_CC1 #0 * LEUO_RX #2 = 1 3vsout vce S 3 s o
DBG_SWCLK 76 veeio Slpoe 81ps 3 1os 313
—DBG SWOIO 77| PFO * TIMO_CCO #5 * LETIMO_OUTO #2 * US1_CLK #2 * 12C0_SDA #5 * LEUO_TX #3 * DBG_SWCLK #0/1/2/3 c70 15 MCU_U1_RX c78 EWry ST DWW WK
—DBG SWO g | PF1* TIMO_CC1 #5 * LETIMO_OUTA #2 * US1_CS #2 * 12C0_SCL #5 * LEUO_RX #3 * DBG_SWDIO #0/1/2/3 * GPIO_EM4WU3 — = 7uF USB DM 7 TXD [ 5 WMCU U TX TUF 2R BTN R T 2 TN
N 57| PF2 * EBLARDY #0/1/2 * TIMO_CC2 #5 * LEUO_TX #4 * ACMP1_O #0 * DBG_SWO #0 * GPIO_EM4WU4 — —USBDP 5| USBDm RXD 5 RTs— — g N g N8 NI g N
PF6 54| PF5 * EBL_REN #0/2 * TIMO_CDTI2 #2/5 * USB_VBUSEN #0 * PRS_CH2 #1 ——————{ USBDp RTS Pr—c7s S S S S
FE7 55| PF6 * EBI_BLO #0/1/2 * TIMO_CCO #2 * U0_TX #0 CcTS — 3 B o B
== 5| PF7 * EBLBLI #0/1/2 * TIMO_CC1 #2 * U0_RX #0 —_ 1 -
PFs 57| PF8 * EB_WEn #1 * TIM0_CC2 #2 * ETM_TCLK #1 16 - RST FT# 9 CBUSO ﬁf _
BETD =4 PF9 * EBI_REn #1 * ETM_TDO #1 GNDO |33 = RESET  CBUSI [ -
BFTT 25— PF10* UT_TX#1 * USB_DM GND1 |5 ce4 CBUS2 (17 X
PFT2 80| PF11* UT_RX #1 * USB_DP GND2 |33 01UF 3 CBUS3 =X =
PF12* USB_ID GND3 : 75| GND1 17
== GND2 EPAD [
Y1 Y2 Variant Name = NCP164A DFN6
32.768 kHz 48MHz 5V 3v3 5V_USB 5VIN
L]
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	C33.2 (C33.2)
	Q1.SOURCE (Q1.2)
	R52.2 (R52.2)
	R17.2 (R17.2)
	R18.2 (R18.2)
	C51.2 (C51.2)
	U15.V- (U15.6)
	J16.1 (J16.1)
	J16.2 (J16.2)
	R45.2 (R45.2)
	C39.2 (C39.2)
	U5.GND (U5.4)
	U5.A2 (U5.5)
	U5.A1 (U5.6)
	U5.TAB (U5.9)
	C54.1 (C54.1)
	J4.GND (J4.3)
	R3.2 (R3.2)
	TP15.1 (TP15.1)
	R48.2 (R48.2)
	C37.2 (C37.2)
	C4.2 (C4.2)
	C29.1 (C29.1)
	C41.1 (C41.1)
	R60.2 (R60.2)
	J12.2 (J12.2)
	C36.1 (C36.1)
	U12.GND (U12.4)
	U12.A2 (U12.5)
	U12.A0 (U12.7)
	U12.TAB (U12.9)
	C42.2 (C42.2)
	U20.REF (U20.1)
	U20.GND (U20.2)
	C57.1 (C57.1)
	C19.1 (C19.1)
	J11.2 (J11.2)
	R54.2 (R54.2)
	D2.CATHODE (D2.1)
	U2.GND (U2.5)
	U2.PAD (U2.7)
	C7.2 (C7.2)
	C43.2 (C43.2)
	C38.2 (C38.2)
	U19.REF (U19.1)
	U19.GND (U19.2)
	J7.1 (J7.1)
	J7.2 (J7.2)
	R56.2 (R56.2)
	C44.1 (C44.1)
	U14.GND (U14.4)
	U14.A2 (U14.5)
	U14.TAB (U14.9)
	U1.GND (U1.4)
	U1.A2 (U1.5)
	U1.A1 (U1.6)
	U1.A0 (U1.7)
	U1.TAB (U1.9)
	C1.1 (C1.1)
	R50.2 (R50.2)
	C18.2 (C18.2)
	J2.1 (J2.1)
	R66.1 (R66.1)
	C28.2 (C28.2)
	J23.CENTER (J23.1)
	J23.SHIELD (J23.2)
	C21.2 (C21.2)
	R39.2 (R39.2)
	C10.2 (C10.2)
	C20.2 (C20.2)
	U8.GND (U8.C1)
	U21.GND (U21.4)
	U21.PAD (U21.9)
	R49.2 (R49.2)
	C61.2 (C61.2)
	U6.GND (U6.C1)
	C15.2 (C15.2)
	C8.2 (C8.2)
	TP17.1 (TP17.1)
	TP18.1 (TP18.1)
	C59.2 (C59.2)
	R69.2 (R69.2)
	R38.2 (R38.2)
	R33.2 (R33.2)
	U11.GND (U11.C2)
	C26.2 (C26.2)
	C9.2 (C9.2)
	U10.GND (U10.C1)
	C17.2 (C17.2)
	J24.CENTER (J24.1)
	J24.SHIELD (J24.2)
	U7.PGND (U7.1)
	U7.AGND (U7.3)
	U7.PGND (U7.9)
	R12.2 (R12.2)
	C25.2 (C25.2)
	C16.2 (C16.2)
	C74.2 (C74.2)
	Q9.SOURCE (Q9.2)
	U24.EPAD (U24.17)
	U24.GND1 (U24.3)
	U24.GND2 (U24.13)
	C64.2 (C64.2)
	C70.2 (C70.2)
	C71.2 (C71.2)
	C72.2 (C72.2)
	D7.A (D7.3)
	C68.2 (C68.2)
	U22.GND0 (U22.16)
	U22.GND1 (U22.32)
	U22.GND2 (U22.58)
	U22.GND3 (U22.83)
	R25.2 (R25.2)
	J25.3 (J25.3)
	J25.5 (J25.5)
	J25.9 (J25.9)
	U25.GND (U25.3)
	U25.EPAD (U25.7)
	C77.2 (C77.2)
	C40.2 (C40.2)
	C69.2 (C69.2)
	C58.2 (C58.2)
	D4.CATHODE (D4.1)
	C78.2 (C78.2)
	Q7.SOURCE (Q7.2)
	Q8.SOURCE (Q8.2)
	C75.2 (C75.2)
	J26.GND (J26.5)
	J26.SH4 (J26.6)
	J26.SH3 (J26.7)
	J26.SH2 (J26.8)
	J26.SH1 (J26.9)
	C67.2 (C67.2)
	C73.2 (C73.2)
	C63.2 (C63.2)
	C76.2 (C76.2)
	C66.2 (C66.2)
	C62.2 (C62.2)

	HFXTAL_N
	C74.1 (C74.1)
	U22.PB14 * HFXTAL_N * US0_CS #4/5 * LEU0_RX #1 (U22.43)
	Y2.2 (Y2.2)

	HFXTAL_P
	U22.PB13 * HFXTAL_P * US0_CLK #4/5 * LEU0_TX #1 (U22.42)
	C73.1 (C73.1)
	Y2.1 (Y2.1)

	IIN_ADC
	TP38.1 (TP38.1)
	R51.2 (R51.2)
	C36.2 (C36.2)
	embedded.PD5
	U22.PD5 * ADC0_CH5 * OPAMP_OUT2 #0 * LEU0_RX #0 * ETM_TD3 #0/2 (U22.51)

	INT#
	U22.PE10 * EBI_AD02 #0/1/2 * TIM1_CC0 #1 * US0_TX #0 * BOOT_TX (U22.94)

	IOUT_ADC
	R53.2 (R53.2)
	C41.2 (C41.2)
	embedded.PD4
	TP42.1 (TP42.1)
	U22.PD4 * ADC0_CH4 * OPAMP_P2 * LEU0_TX #0 * ETM_TD2 #0/2 (U22.50)

	LDO_EN
	U3.EN (U3.3)
	U9.EN (U9.7)
	TP41.1 (TP41.1)
	U4.EN (U4.4)
	R40.1 (R40.1)
	R58.1 (R58.1)
	embedded.PB4
	U22.PB4 * EBI_A20 #0/1/2 * PCNT1_S1IN #1 * US2_RX #1 (U22.13)

	LDO_TEMP#
	U5.O\S\/A\L\E\R\T\ (U5.3)
	embedded.PE11
	U12.O\S\/A\L\E\R\T\ (U12.3)
	R22.2 (R22.2)
	TP19.1 (TP19.1)
	U1.O\S\/A\L\E\R\T\ (U1.3)
	U22.PE11 * EBI_AD03 #0/1/2 * TIM1_CC1 #1 * US0_RX #0 * LES_ALTEX5 #0 * BOOT_RX (U22.95)

	LFXTAL_N
	U22.PB8 * LFXTAL_N * TIM1_CC1 #3 * US0_RX #4 * US1_CS #0 (U22.25)
	C69.1 (C69.1)
	Y1.2 (Y1.2)

	LFXTAL_P
	C68.1 (C68.1)
	U22.PB7 * LFXTAL_P * TIM1_CC0 #3 * US0_TX #4 * US1_CLK #0 (U22.24)
	Y1.1 (Y1.1)

	LINK
	U22.PF5 * EBI_REn #0/2 * TIM0_CDTI2 #2/5 * USB_VBUSEN #0 * PRS_CH2 #1 (U22.81)
	D3.CATHODE (D3.1)

	LOAD_EN
	Q4.GATE (Q4.1)
	TP35.1 (TP35.1)
	Q3.GATE (Q3.1)
	R52.1 (R52.1)
	embedded.PC3
	U22.PC3 * ACMP0_CH3 * DAC0_OUT0ALT #3 * OPAMP_OUT0ALT * EBI_NANDREn #0/1/2 * TIM0_CDTI1 #4 * US2_RX #0 * LES_CH3 #0 (U22.21)

	LS_DIV
	U13B.IN_B+ (U13B.5)
	C34.1 (C34.1)
	U13A.IN_A+ (U13A.3)
	TP31.1 (TP31.1)
	R34.2 (R34.2)

	LS_DRV1
	U13A.OUT_A (U13A.1)
	R27.1 (R27.1)
	C30.2 (C30.2)

	LS_DRV2
	U13B.OUT_B (U13B.7)
	C35.2 (C35.2)
	R32.1 (R32.1)

	LS_PWM
	TP29.1 (TP29.1)
	R30.1 (R30.1)
	embedded.PA8
	U22.PA8 * EBI_DCLK #0/1/2 * TIM2_CC0 #0 (U22.27)

	MCU_U1_RX
	U24.TXD (U24.15)
	U22.PB10 * EBI_A04 #0/1/2 * U1_RX #2 (U22.38)
	TP47.1 (TP47.1)

	MCU_U1_TX
	U24.RXD (U24.2)
	U22.PB9 * EBI_A03 #0/1/2 * U1_TX #2 (U22.37)
	TP52.1 (TP52.1)

	MODE#
	U22.PE15 * EBI_AD07 #0/1/2 * TIM3_CC1 #0 * LEU0_RX #2 (U22.99)
	R79.2 (R79.2)
	Q7.DRAIN (Q7.3)

	N15412575
	R25.1 (R25.1)
	R24.1 (R24.1)
	SW1.2 (SW1.2)
	SW1.4 (SW1.4)

	N15413325
	U22.DECOUPLE (U22.59)
	C63.1 (C63.1)

	N15413869
	R89.2 (R89.2)
	U25.EN (U25.4)

	N15414437
	D6.ANODE (D6.2)
	R83.2 (R83.2)

	N15414441
	D5.ANODE (D5.2)
	R82.2 (R82.2)

	N15414445
	D4.ANODE (D4.2)
	R80.2 (R80.2)

	N15414449
	R78.2 (R78.2)
	D3.ANODE (D3.2)

	N15414751
	U24.CBUS1 (U24.11)
	D6.CATHODE (D6.1)

	N15414755
	U24.CBUS2 (U24.5)
	D5.CATHODE (D5.1)

	N16075125
	R3.1 (R3.1)
	U2.SENSE (U2.2)
	C7.1 (C7.1)
	R2.2 (R2.2)

	N16077099
	R36.1 (R36.1)
	C33.1 (C33.1)
	R30.2 (R30.2)
	R34.1 (R34.1)

	N16082990
	U17.-IN (U17.4)
	U17.OUT (U17.1)
	R67.1 (R67.1)

	N16083012
	R61.2 (R61.2)
	U15.- (U15.4)
	U15.Out (U15.1)

	N16085623
	R53.1 (R53.1)
	U20.OUT (U20.6)

	N16085671
	C56.1 (C56.1)
	U20.IN+ (U20.4)
	R74.2 (R74.2)

	N16118343
	C46.1 (C46.1)
	R65.2 (R65.2)
	U15.+ (U15.3)

	N16118469
	R64.2 (R64.2)
	U17.+IN (U17.3)
	C47.1 (C47.1)

	N16120976
	R73.2 (R73.2)
	C56.2 (C56.2)
	U20.IN- (U20.5)

	N16211983
	U21.C2- (U21.3)
	C60.2 (C60.2)

	N16312539
	D1.ANODE (D1.2)
	R58.2 (R58.2)

	N16516092
	D2.ANODE (D2.2)
	R59.2 (R59.2)

	N16542886
	U21.C2+ (U21.2)
	C60.1 (C60.1)

	N16543450
	C32.1 (C32.1)
	U21.C1+ (U21.7)

	N16543457
	C32.2 (C32.2)
	U21.C1- (U21.5)

	N16612540
	R43.1 (R43.1)
	Q4.DRAIN (Q4.3)

	N16612610
	Q3.DRAIN (Q3.3)
	R29.1 (R29.1)

	N16667630
	C55.1 (C55.1)
	R77.2 (R77.2)
	U19.IN+ (U19.4)

	N16667686
	R51.1 (R51.1)
	U19.OUT (U19.6)

	N16667728
	C55.2 (C55.2)
	U19.IN- (U19.5)
	R76.2 (R76.2)

	N16714894
	R60.1 (R60.1)
	U14.O\S\/A\L\E\R\T\ (U14.3)

	N16742449
	U11.ISET (U11.C1)
	R12.1 (R12.1)

	N16750160
	R70.2 (R70.2)
	U16.+ (U16.3)
	C51.1 (C51.1)

	N16750204
	U16.- (U16.4)
	U16.Out (U16.1)
	R63.2 (R63.2)

	N16750873
	C53.1 (C53.1)
	R75.2 (R75.2)
	U18.+ (U18.3)

	N16750917
	R72.2 (R72.2)
	U18.- (U18.4)
	U18.Out (U18.1)

	N16755221
	Q1.DRAIN (Q1.3)
	R13.2 (R13.2)

	N16755225
	R14.2 (R14.2)
	Q2.DRAIN (Q2.3)

	N16756684
	J15.2 (J15.2)
	R44.2 (R44.2)
	Q10.DRAIN5 (Q10.5)

	N16756836
	U23.OUTH (U23.5)
	R86.1 (R86.1)

	N16756840
	U23.OUTL (U23.4)
	Q10.GATE (Q10.4)
	R86.2 (R86.2)

	N16786530
	R66.2 (R66.2)
	R68.2 (R68.2)
	U7.MODE/PG (U7.6)

	PA10
	embedded.PA10
	U22.PA10 * EBI_VSNC #0/1/2 * TIM2_CC2 #0 (U22.29)

	PA11
	embedded.PA11
	U22.PA11 * EBI_HSNC #0/1/2 (U22.30)

	PA12
	embedded.PA12
	U22.PA12 * EBI_A00 #0/1/2 * TIM2_CC0 #1 (U22.33)

	PA13
	embedded.PA13
	U22.PA13 * EBI_A01 #0/1/2 * TIM2_CC1 #1 (U22.34)

	PA14
	embedded.PA14
	U22.PA14 * EBI_A02 #0/1/2 * TIM2_CC2 #1 (U22.35)

	PA15
	embedded.PA15
	U22.PA15 * EBI_AD08 #0/1/2 *  TIM3_CC2 #0 (U22.100)

	PA3
	embedded.PA3
	U22.PA3 * EBI_AD12 #0/1/2 * TIM0_CDTI0 #0 * U0_TX #2 * LES_ALTEX2 #0 * ETM_TD1 #3 (U22.4)

	PA4
	embedded.PA4
	U22.PA4 * EBI_AD13 #0/1/2 * TIM0_CDTI1 #0 * U0_RX #2 * LES_ALTEX3 #0 * ETM_TD2 #3 (U22.5)

	PA5
	embedded.PA5
	U22.PA5 * EBI_AD14 #0/1/2 * TIM0_CDTI2 #0 * LEU1_TX #1 * LES_ALTEX4 #0 * ETM_TD3 #3 (U22.6)

	PA6
	embedded.PA6
	U22.PA6 * EBI_AD15 #0/1/2 * LEU1_RX #1 * ETM_TCLK #3 * GPIO_EM4WU1 (U22.7)

	PA7
	embedded.PA7
	U22.PA7 * EBI_CSTFT #0/1/2 (U22.26)

	PA9
	embedded.PA9
	U22.PA9 * EBI_DTEN #0/1/2 *  TIM2_CC1 #0 (U22.28)

	PB10
	embedded.PB10

	PB13
	embedded.PB13

	PB14
	embedded.PB14

	PB2
	embedded.PB2
	U22.PB2 * EBI_A18 #0/1/2 * TIM1_CC2 #2 (U22.11)

	PB5
	embedded.PB5
	U22.PB5 * EBI_A21 #0/1/2 * US2_CLK #1 (U22.14)

	PB6
	embedded.PB6
	U22.PB6 * EBI_A22 #0/1/2 * US2_CS #1 (U22.15)

	PB7
	embedded.PB7

	PB8
	embedded.PB8

	PB9
	embedded.PB9

	PC0
	embedded.PC0
	U22.PC0 * ACMP0_CH0 * DAC0_OUT0ALT #0 * OPAMP_OUT0ALT * EBI_A23 #0/1/2 * TIM0_CC1 #4 * PCNT0_S0IN #2 * US0_TX #5 * US1_TX #0 * I2C0_SDA #4 * LES_CH0 #0 * PRS_CH2 #0 (U22.18)

	PC10
	embedded.PC10
	U22.PC10 * ACMP1_CH2 * EBI_A10 #1/2 * TIM2_CC2 #2 * US0_RX #2 * LES_CH10 #0 (U22.70)

	PC11
	embedded.PC11
	U22.PC11 * ACMP1_CH3 * EBI_ALE #1/2 * US0_TX #2 * LES_CH11 #0 (U22.71)

	PC4
	embedded.PC4
	U22.PC4 * ACMP0_CH4 * OPAMP_P0 * EBI_A26 #0/1/2 * TIM0_CDTI2 #4 * LETIM0_OUT0 #3 * PCNT1_S0IN #0 * US2_CLK #0 * I2C1_SDA #0 * LES_CH4 #0 (U22.22)

	PC5
	embedded.PC5
	R59.1 (R59.1)
	U22.PC5 * ACMP0_CH5 * OPAMP_N0 * EBI_NANDWEn #0/1/2 * LETIM0_OUT1 #3 * PCNT1_S1IN #0 * US2_CS #0 * I2C1_SCL #0 * LES_CH5 #0 (U22.23)

	PC6
	embedded.PC6
	U22.PC6 * ACMP0_CH6 * EBI_A05 #0/1/2 * I2C0_SDA #2 * LEU1_TX #0 * LES_CH6 #0 * ETM_TCLK #2 (U22.55)

	PC7
	embedded.PC7
	U22.PC7 * ACMP0_CH7 * EBI_A06 #0/1/2 * I2C0_SCL #2 * LEU1_RX #0 * LES_CH7 #0 * ETM_TD0 #2 (U22.56)

	PC8
	embedded.PC8
	U22.PC8 * ACMP1_CH0 * EBI_A15 #0/1/2 * TIM2_CC0 #2 * US0_CS #2 * LES_CH8 #0 (U22.68)

	PC9
	embedded.PC9
	U22.PC9 * ACMP1_CH1 * EBI_A09 #1/2 * TIM2_CC1 #2 * US0_CLK #2 * LES_CH9 #0 * GPIO_EM4WU2 (U22.69)

	PD0
	embedded.PD0
	U22.PD0 * ADC0_CH0 * DAC0_OUT0ALT #4 * OPAMP_OUT0ALT * OPAMP_OUT2 #1 * PCNT2_S0IN #0 * US1_TX #1 (U22.46)

	PD10
	embedded.PD10
	U22.PD10 * EBI_CS1 #0/1/2 (U22.89)

	PD11
	embedded.PD11
	U22.PD11 * EBI_CS2 #0/1/2 (U22.90)

	PD12
	embedded.PD12
	U22.PD12 * EBI_CS3 #0/1/2 (U22.91)

	PD2
	embedded.PD2
	C42.1 (C42.1)
	R55.2 (R55.2)
	R54.1 (R54.1)
	TP39.1 (TP39.1)
	U22.PD2 * ADC0_CH2 * EBI_A27 #0/1/2 * TIM0_CC1 #3 * USB_DMPU #0 * US1_CLK #1 * DBG_SWO #3 (U22.48)

	PD3
	TP43.1 (TP43.1)
	embedded.PD3
	R57.2 (R57.2)
	C43.1 (C43.1)
	R56.1 (R56.1)
	U22.PD3 * ADC0_CH3 * OPAMP_N2 * TIM0_CC2 #3 * US1_CS #1 * ETM_TD1 #0/2 (U22.49)

	PD6
	C39.1 (C39.1)
	R48.1 (R48.1)
	TP44.1 (TP44.1)
	embedded.PD6
	R47.2 (R47.2)
	U22.PD6 * ADC0_CH6 * OPAMP_P1 * LETIM0_OUT0 #0 * TIM1_CC0 #4 * PCNT0_S0IN #3 * US1_RX #2 * I2C0_SDA #1 * LES_ALTEX0 #0 * ACMP0_O #2 * ETM_TD0 #0 (U22.52)

	PD7
	TP40.1 (TP40.1)
	R46.2 (R46.2)
	embedded.PD7
	C38.1 (C38.1)
	R50.1 (R50.1)
	U22.PD7 * ADC0_CH7 * OPAMP_N1 * LETIM0_OUT1 #0 * TIM1_CC1 #4 * PCNT0_S1IN #3 * US1_TX #2 * I2C0_SCL #1 * CMU_CLK0 #2 * LES_ALTEX1 #0 * ACMP1_O #2 * ETM_TCLK #0 (U22.53)

	PD8
	embedded.PD8
	U22.PD8 * BU_VIN * CMU_CLK1 #1 (U22.54)

	PD9
	embedded.PD9
	U22.PD9 * EBI_CS0 #0/1/2 (U22.88)

	PE0
	U5.SDA (U5.1)
	J4.SDA (J4.2)
	R41.2 (R41.2)
	embedded.PE0
	U12.SDA (U12.1)
	U14.SDA (U14.1)
	U1.SDA (U1.1)
	U22.PE0 * EBI_A07 #0/1/2 * TIM3_CC0 #1 * PCNT0_S0IN #1 * U0_TX #1 * I2C1_SDA #2 (U22.60)

	PE1
	R37.2 (R37.2)
	U5.SCL (U5.2)
	J4.SCL (J4.1)
	embedded.PE1
	U12.SCL (U12.2)
	U14.SCL (U14.2)
	U1.SCL (U1.2)
	U22.PE1 * EBI_A08 #0/1/2 * TIM3_CC1 #1 * U0_RX #1 * PCNT0_S1IN #1 * I2C1_SCL #2 (U22.61)

	PE10
	embedded.PE10

	PE12
	embedded.PE12
	U22.PE12 * EBI_AD04 #0/1/2 * TIM1_CC2 #1 * US0_RX #3 * US0_CLK #0 * I2C0_SDA #6 * CMU_CLK1 #2 * LES_ALTEX6 #0 (U22.96)

	PE14
	embedded.PE14

	PE15
	embedded.PE15

	PE2
	embedded.PE2
	U22.PE2 * BU_VOUT * EBI_A09 #0 * TIM3_CC2 #1 * U1_TX #3 * ACMP0_O #1 (U22.62)

	PE3
	embedded.PE3
	U22.PE3 * BU_STAT * EBI_A10 #0 * U1_RX #3 * ACMP1_O #1 (U22.63)

	PE4
	embedded.PE4
	U22.PE4 * EBI_A11 #0/1/2 * US0_CS #1 (U22.64)

	PE5
	R1.2 (R1.2)
	embedded.PE5
	TP1.1 (TP1.1)
	U2.R\E\S\E\T\ (U2.6)
	U22.PE5 * EBI_A12 #0/1/2 * US0_CLK #1 (U22.65)

	PE6
	embedded.PE6
	U22.PE6 * EBI_A13 #0/1/2 * US0_RX #1 (U22.66)

	PE7
	embedded.PE7
	U22.PE7 * EBI_A14 #0/1/2 * US0_TX #1 (U22.67)

	PE8
	embedded.PE8
	U22.PE8 * EBI_AD00 #0/1/2 * PCNT2_S0IN #1 * PRS_CH3 #1 (U22.92)

	PF0
	embedded.PF0

	PF1
	embedded.PF1

	PF10
	embedded.PF10
	U22.PF10 *  U1_TX #1 * USB_DM (U22.74)

	PF11
	embedded.PF11
	U22.PF11 * U1_RX #1 * USB_DP (U22.75)

	PF12
	embedded.PF12
	U22.PF12 * USB_ID (U22.80)

	PF2
	embedded.PF2

	PF3
	embedded.PF3
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