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OPTIONAL BT1 D11
COIN CELL 3 2 COIN_VBAT c
HOLDER gl
GND o DNP DFLS130L-7
VREFH VDD_K28F
HDR 1X2 TH
Please place these capacitors VDDIO_E is always 1.8V
near their respective CPU pin 0 R104
VDD_K28F . D12 wif fear thelr resp
VDD VBAT A hr C . VDDCORE_1V2 VDD_K28F VDDIO_E_1V8  VDD_K28F (pgB)  AREF <K 0 R75
SHORTING HEADER JL . NP ‘_L S 100 R0t °
ON BOTTOM LAYER DFLS130L7  C70 0.1UF D5 DNP
0.1UF lcea c72  |ce9 [o57 fces |ceo [ce7  O1UF| 0.1UF Cé4 3.0V
VDD_K28F can be 1.8V or 3.3V E- B NP
= . 1UF 1UF 0.1UF four  potuF foaur frour css | cas o
VREFH  VBAT
. ; o) nolSislo| lo o ¢ ; ; |
Pin Functions i 2 9 oSBzEe S 3 € = Pin Functions
F_ JR—
Ko oip O No-| PTAOTSIO_CH1/TPUARTO CTS/FTMO_CHS/FXI00_D10UTAG TCLK/SWD_CLK N DA A - -4 PTEQ/SPI1_PCS1/LPUART1_TX/SDHCO_D1/QSPIOA_DATA3/12C1_SDA/RTC_CLKOUT OPTEO  (pg5)
(pgs)  PTAt <<>>—Mg PTA1/TSI0_CH2/LPUARTO_RX/FTM0_CH6/12C3_SDA/FXIO0_D114JTAG_TDI £ & 88888 WY o ¥ 2 PTE1/LLWU_PO/SPI1_SCK/LPUART 1_RX/SDHCO_DO/QSPIOA_SCLK/I2C1_SCL/SPI1_SIN [~ 22PTET (pgs)
(pg5)  PTA2 &K>>——————————;5-| PTA2/TSI0_CH3/LPUARTO TX/FTM0_CH7/12C3 SCLIFXIO0 D12/JTAG TDO/TRACE_SWO g g 35555 09 > § PTE2/LLWU_P1/SPI1_SOUT/LPUART GTS/SDHCO_DCLK/QSPIOA_DATAO/FXIO0_DO/SPI1_SCK 20 PTE2  (pg5)
(Pg34) SWD_DIO_TGTMCU <K Lo | PTA3/TSI0_CH4/LPUARTO_RTS/FTMO0_CHO/FXIO0_D134JTAG_TMS/SWD_DIO S 9 25 PTEASPI1 POS2LPUART 1_RTSISDHGO CMDIUSPIOR DATAZIFXIO0 DY/SPI1_SOUT | ¢ 5> PTE3  (pgs)
(pg5)  PTA4 KO N6 | PTAYLLWU_P3/TSIo_CHS/FTMO_CH1/FXIO0_D14) 2 g ss 4/LLWU_P2/SPI1_SINLPUART3 TX/SDHCO_D3/QSPIOA DATA1 [z 22 PTE4  (pgS)
(pg5)  PTAS <S5 W10 | PTAS/USBO_CLKIN/FTMO_CH2/FXIO0_D15/1250 TX BCLKJTAG_ TRST B PTESISPI1 PCSOLPUARTS RX/SDHCO_D2/QSPIA_SSO/FTM3_CHO/USBO_SOF_OUT g5 22 PTES (pg5.6)
(pg5)  PTA6 < 10| PTAS/2C2_SCLIFTMO_CH3/CLKOUT/TRACE CLKOUT PTEG/LLWU_P16/FXIO0_D12/LPUART3 CTS/I2S0_MCLK/QSPIOB_DATA3/FTM3_CH1/SDHCO D4 g5 POPTES  (pg5,6)
(pg8) PTA7 <K K9] PTA7/ADCO_SE10/12C2_SDA/FTMO_CH4/TRAGE D3 PTEVFXI0 DIJLPUARTS RTS/250 RXDOQSPIOR SCLIKIFTM CH2/QSPIOA SS1 [ SOPTE7  (pg5,6)
(pg56) PTA8 &K PTAGADCO_SET1/ZC1_SCLIFTM1_CHUIFTM OD_PHATTPMI_CHOTRAGE D2 PTES/1250_RXD1/FXI00_D14/1250_RX_FS/QSPIOB_DATAO/FTM3_CH3/SDHCO_D5 [F3 PPPTEB  (pg5,6)
(pos)  PTAS <K 1| PTA9/2C1_SDAFTM!_CH1/FTM1_QD_PHB/TPM1_CH1/TRACE D PTE9ILLWU_P17/280_TXD1/FXIO0_D15/1250_RX_BCLK/QSPIOB_DATA2/FTM3_CH4/SDHC0_D6 [y P2PTES  (pg6)
(pg5)  PTA10 | PTA10/ILLWU_P22/i2C2 SDA/FTM2_CHO/FXIO0_DT6/FTM2_QD, PiaTeM CHOTRACE DO PTE10LLWU_P1872C3_SDA/FXIO0_D16/12S0_TXDO/QSPIOB DATA1/FTM3_CHS/SDHCO_D7 G4 QPTET0  (pg6)
(pg5) PTA11 5| PTA11/LLWU_P23/i2C2_SCL/FTM2_CH1/FXIO0_D17/FTM2_QD_PHB/TPM2_CH1/USB1_ID PTE11/12C3_SCLIFXIO0_D17/1250_TX_FS/QSPI0B_SSO/FTM3_CHE/QSPI0A DQS [y POPTETT  (pg6)
(pg5)  PTA12 PTA12/FTM1_CHOTRAGE CLKOUT/FXIO0_D18/1250_TXDO/FTM1_QD_PHATTPM1_GHO PTEI2/LPUART2 TX/1250_TX_BCLKIQSPIOB_DQS/FTM3_CH7/FXIO0_D2 |j SOPTET2  (pgs)
(pg5) PTA13 PTA13/LLWU_P4/FTMi_CH1/TRACE_D3/FXIO0_D19/2S0_TX_FS/FTMT_QD_PHB/TPMi_GH1 E13/LPUARTZ_RX/12S1_MCLK/QSPI0B_SS1/SDHCO_CLKIN/FXI00 D3 [z
(pg5) PTA14 PTA14/SPI0_PCSO/ILPUARTO_TX/TRACE_D2/FXIO0_D20/1250_RX_BCLK/I2S0_TXD1 PTE16/ADCO_SE4a/SPI0 | PCSD/LPUARTZ TXFTM_CLKINO/2S1_TX BCLK/FTMO_FLT3/FXI00_D4 [Fg—X
(pg5) PTA1S PTA15/SPI0_SCK/LPUARTO RX/TRACE_D1/FXIO0_D21/250 RXDO PTE17/LLWU_P19/ADCO_SE52/SPI0_SCKILPUART2 RX/FTM CLKIN1/12S1 TX_FSILPTMRO_ALT3/FXIO0 D5 [-Fg—X
(pg5) PTA16 PTA16/SPI0_SOUT/LPUARTO_CTS/TRACE_DO/FXIO0_D22/1250_RX_FS/I280_RXD1 PTE18/LLWU_P20/ADCO_SE6a/SPI0_SOUT/LPUART2 CTS/I2C0_SDA/I2S1_TXDO/FXIO0_D6 [—F7—X N
(pg5) PTA17 < EXTALT W13 | PTATZ/SPIO SINLPUARTO RTSIFXIOO. D23/250 MOLK251 _MCLK PTE19/ADCO_SE7a/SPI0_SINILPUART2_RTS/I2C0_SCL/I2S1_TXD1/FXI00_D7 -7
<Al M3 | PTAISEXTALO/FTMO_FLT2/FTM_GLKINO/TPM _CLKING PTE20/LPUART4_TX/SPI3_PCS0/I2S1_RXD1/FXI00_D8
PTA19/XTALO/FTM1_FLTO/FTM_CLKIN1/LPTMRO_/ AT ILPTRS ALT1/TPM_CLKIN1 PTE21/LPUART4 RX/SPI3_SCK/I2S1_RXDO/FXIO0_D9
(e PTAD <<> PTA20/12C0_SCLLPUART4_TX/FTM_CLKIN1/FXIO0_DB/EWM OUT/TPM_CLKIN1 PTE22/12C2_SDALPUART4 CTS/SPI3_SOUT/I2S1_RX_FS/FXIO0_D10
(pg5)  PTA21 PTA21/LLWU P21/12C0_SDALLPUART4_RX/FXIO0_DI/EWM IN PTE23/12C2_SCLLPUART4_RTS/SPI3_SIN/I251_RX_BCLK/FXIO0_D11
(pg5)  PTA22 <<>% PTA22/LPUART4 CTS/FXIO0_D§/RTC_CLKOUT/USBO_CLKIN
(pg5) PTAZ3 << PTA23/LPUART4_RTS/FXIO0_D7 PTDOLLWU_P12SP0_POSOLPUARTZ RTSIETMS GHOFe ALE/FB_CS1/FB_TS/FXI00_D22 SPPTDO  (pgs)
(pg56) PTA24 <K PTA24/LPUART2_TX/SDHCO_D1/FB_A15/SDRAM D15/FB_A29/l2S1_TX_BCLK /ADCO_SESb/SPI0_SCK/ILPUART2_CTS/FTM3_CH1/FB_CSO/FXIO0_D23 >PTDI  (pgé)
(po56) PTAZS <K PTA25/LPUART2 RX/SDHCO_DO/FB_A14/SDRAM D14/FB_A28/I281 TX_FS PTDZ/LLWU ma/spm _SOUT/LPUART2_ RX/FTM3_CH2/FB_AD4/SDRAM A12/12C0_SCL 2PTD2  (pgS)
(pg5) PTA26/LPUART2 CTS/SDHCO_DCLK/FB_A13/SDRAM D13/FB_A27/2S1_TXDO PTD/SPI0_SINILPUART2 TX/FTM3 CH3/FB_AD3/SDRAM A11/12C0_SDA PTD3  (pgS)
(pgs) - T | PTA27/LPUART2 RTS/SDHCO_CMD/FB_A12/SDRAM D12/FB_A26/I251_TXD1 PTD4/LLWU_P14/SPI0_PCS1/LPUARTO_RTS/FTMO0_CH4/FB_AD2/SDRAM_ATO/EWM INISPI1_PCSO 22PTD4  (pg5)
(pg5) PTAZ8 <L) - i3] PTA28/LPUART3_TX/SDHCO_D3/FB_A25/I251_RXD1 PTDS/ADCO_SE6B/SPI0_PCS2/LPUARTO_CTS/FTMO_CHS/FB_AD1/SDRAM A9/EWM OUT/SPI_SCK SOPTD5  (pgs)
(bgs) PTAZS KO>—Hebe —HI] pTA291 PUART3 RXISDHCO D2IFB_A24/1281 RXDO PTD6/LLWU_P15/ADCO_SE7b/SPI0_PCS3/LPUARTO_RX/FTMO_CH6/FB_ADO/FTM0_FLTO/SPI1_SOUT 22PTD6  (pg6)
(pg6)  PTA30 << Jo | PTA30/12C3_SDALPUARTS CTS/FB_A11/SDRAM D11/281_RX_FS PTD7/CMT_IRO/LPUARTO_TX/FTMO_CH7/SDRAM_CKE/FTNO_FLT1/SPI1_SIN S>PTD7  (pgs)
(pg6)  PTA31 <K PTA31/12C3_SCLILPUART3_RTS/FB_A10/SDRAM_D10/1251_RX_BCLK PTDB/LLWU P24/l2C0_SCL/LPUART1_RX/FB_A16/FXIO0 D24 YPTD8  (pgS)
PTDY/I2C0_SDALLPUART1_TX/FB_A17/FXIO0_D25 SOPTDI  (pgs)
(pg5)  PTBO £ PTBOLLWY_PSIADCD SESTSI0_CHOI2C0. SCLFTMI_CHUSDRAN GASTFTMI QD PHATEMI CHUFXI0_00 PTD10/LPUART]_RTS/FB_A18/FXI00_D26 SSPTD10  (pgS)
(pg5) PTB1 << PTB1/ADCO_SE9/TSI0_CHG/I2C0_SDA/FTMi_CH1/SDRAM RAS/FTMi_QD_PHBTPMi_CH1/FXIOD_ PTD11/LLWU_P25/SPl2_PCSO/LLPUART1_CTS/FB_A19/FXIO0_D27 PTDI1  (pg5)
(pg56) PTB2 <K PTB2/ADCO_SE12/TSI0_CH7/12C0_SCL/LPUARTO RTS/SDRAM WE/FTMO_FLT3/FXIO0_D2 PTD12/SPI2_SCK/FTM3_FLTO/FB_A20/FXIO0_D28 22PTDI2  (pg5.6) (¢
(pg56) PTB3 <K . PTB3/ADCO_SE13/TSI0_CHB/12C0_SDALPUARTO_CTS/SDRAM_CSO/FTMO_FLTO/FXIO0_D3 PTD13/SPI2_ SOUT/FB_A21/FXI00_D29 22PTDI3  (pg5.6)
(pg) PTB4 K PTB4/SDRAM_CST/FTMI_FLTO PTD14/SPI2_SIN/FB_A22/FXI00_D30 SOPTD14  (pg5.6)
( pTes K PTB5/FTM2_FLTO PTD15/SPI2_PCS1/FB_A23/FXI00_D31 SSPTDI5  (pg5.6)
(pg5) PTB6 << PTB6/FB_AD23/SDRAM D23
(pg8) PTB7 <K PTB7/FB_AD22/SDRAM D22 PTCO/ADCO_SE14/TSI0_CH13/SPI0_PCS4/PDB0_EXTRG/USBO SOF_OUT/FB_AD14/SDRAM A22/1250_TXD1/FXIO0_D12 (pgB)
(pg5) PTB8 <K PTBB/LPUART3_RTS/FB_AD21/SDRAM D21 PTC1/LLWU_P6/ADCO_SE15/TSI0_CH14/SPI0_PCS3/LPUART1_RTS/ETMO_CHO/FB_AD13/SDRAM_A21/1250_TXDO/FXIO0_D13 (pgB)
(pg5)  PTBY <K PTBY/SPI1_PCS1/LPUART3_CTS/FB_AD20/SDRAM D20 PTC2/ADCO_SE4B/CMP1 INoTTSI0 CH15/SPI0_PCSZILPUART1_GTS/FTMO_CH1/FB_AD12/SDRAM_A20/1250_TX FS (pg8)
(pg5)  PTBI0 K PTB10/SPIT_PCSOILPUART3_RX/I2C2_SCL/FB_ADT9/SDRAM_D19/FTMO_FLT1/FXI00_D4 PTCILLWU_P7/CMP1_IN1/SPI0_PCS1/LPUART1_RX/FTMO_CH2/CLKOUT/1250_TX_BCLK (pg8)
(pg8)  PTBI1 < PTB11/SPI_SCKILPUART3_TX/I2C2_SDA/FB_AD18/SDRAM D18/FTM0_FLT2/FXIO0 D5 PTC4/LLWU_PB/SPI0_PCSO/LPUART1_TX/FTMO_CH3/FB_AD11/SDRAM_A19/CMP1_OUT (pg8)
(pg6)  PTBI2 PTB12/LPUARTO RTS/FTMi_CHO/FTMO_CH4/FB_A9/SDRAM D9/FTM1_QD_PHATPM1_CHO PTCS/LLWU_P9/SPI0_SCK/LPTMRO_ALT2/LPTMR1_ALT2/[250_RXDO/FB_AD10/SDRAM A18/CMP0_OUT/FTMO_CH2 (bg5)
(pg6)  PTBI3 <K PTB13/LPUARTO_CTS/FTM1_CH1/FTM0_CHS/FB_A8/SDRAM_D8/FTM1_QD_PHB/TPM1_CH1 PTC6/LLWU_P10/CMPO_INO/SPI0_SOUT/PDB0_EXTRG/I2S0_RX_BCLK/FB_AD9/SDRAM_A17/2S0_MCLK/FXIO0_D14 PYPTC6  (pg6)
(pgs) PTB14 <L) FTBI4LPUARTO_RFBATISDRAM D7 PTC7/CMPO_| INVSPID_SINUSED SOF OUT/I2S0_RX_FS/FB_AD8/SDRAM _A16/FXI00_D15 (pgB)
PTB15/LPUARTO_TX/FB_A6/SD PTC8/CMPO_INZ/FTM3_CH4/1250_MCLI/FB_AD7/SDRAM_A15/FXI00_D16 (pg8)
(pg5)  PTB16 PTB16/TSI0_CHI/SPI1 SOuT/LPUARTD RX/FTM_CLKINO/FB_AD17/SDRAM_D1Z/EWM INTPM_CLKINO PTCY/CMPO_IN3/FTM3_CHS/I2S0_RX_BCLK/FB AD6/SDRAM._A14/FTM2_FLTO/FXIO0_ D17 D>PTCI  (pgs)
(pg5)  PTBI7 <K PTB17/TSI0_CH10/SPIT_SINLPUARTO_TX/FTM_CLKIN1/FB_AD16/SDRAM D16/EWM_OUT/TPM_GLKIN1 TC10/2C1_SCLFTM3_CH/I2S0_RX_FS/FB_ADS/SDRAM A13/FXIO0_D18 ¥ PTC10  (pgs)
(pg8)  PTBI8 <K PTB18/TSIO_CH11/FTM2_CHO/I2S0_TX_BCLK/FB_AD15/SDRAM A23/FTM2 QD_PHATTPM2_CHO/FXIO0_D6 PTC11LLWU_P11/12C1_SDAFTM3_CH7/12S0_RXD1/FB_RW/FXIO0_D19 5 PTC11  (pg6)
(pgb) _PTB19 < PTB19/TSI0_CH12/SDRAM CKE/FTM2_CH1/I2S0_TX_FS/FB_OE/FTM2_QD_PHB/TPM2_CH1/FXI00_D7 PTC12PUART4 | RTS/FTM CLKINO/FB_AD27/SDRAM_D27/FTM3_FLTO/TPM_CLKINO PTC12  (pgs)
(pg5) PTB20 < PTB20/SPI2_PCSO/FB_AD31/SDRAM_D31/CMPO_OUT/FXIO0_D8 PTCT3/LPUART4_CTS/FTM_CLKIN1/FB_AD26/SDRAM D26/TPM CLKIN1 PTC13  (pg5)
(pg5) PTB21 <K PTB21/SPI2_SCK/FB_AD30/SDRAM D30/CMP1_OUT/FXIO0_D9 TC14/LPUART4_RX/FB_AD25/SDRAM_D25/FXI00_D20 PTC14  (pg5) s
(pg5) PTB22 < PTB22/SPI2_ SOUT/FB_AD29/SDRAM D29/FXIG0_D10 TC15/LPUART4_TX/FB_AD24/SDRAM D24/FXIO0 D21 PTC15  (pg5)
(pg5) PTB23 <K PTB23/SPI2_SIN/SPI0_PCS5/FB_AD28/SDRAM_D28/FXI00_D11 PTC16/LPUART3_RX/FB_CS5/FB_TSIZ1/FB BE23 16 BLS15 8/SDRAM_DQM2 PTC16  (pg5)
PTC17/LPUART3 TX/FB CS4/FB TSIZ0/FB BE3T 24 BLS7 0/SDRAM DQM3 PTC17  (pg5)
M2 _PTC18/LPUARTS RTS/FB TBST/FB CS2/FB BE15_8 BLS23 16/SDRAM _DQM1 PTC18  (pgb)
%15 ADCO_DPO PTC19/LPUARTS_CTS/FB_CS3/FB_BE7 0_BLS31_24/SDRAM_DQMO/FB_TA/QSPIOA_SST > PTC19  (pg6)
i} ADCO DM PTC24/LPUARTO_TX/FB_A5/SDRAM_D5/QSPIOA DATA3 DOLPUARTO TX TGTMCU  (pgé)
(pg6) ADCO_DP1 ;;j: ADCO_DP1 PTC25/LPUARTO_RX/FB_A4/SDRAM_D4/QSPI0A_SCLK K LPUARTO_RX TGTMCU  (pg4)
(pg6) ADCO_DM1 N AADCO_DM1 PTC26/LPUARTO CTS/FB_A3/SDRAM_D3/QSPI0A_DATAOQ > PTC26  (pgh)
%z ADCO_DP3 PTC27/LPUARTO_RTS/FB_A2/SDRAM D2/QSPIOA_ DATA2 3> PTC27  (pg5)
ADCO_DM3 PTC28/12C3 SDAFB_A1/SDRAM D1/QSPIOA DATAT <y PTC28  (pgS)
P19 (pg5) ADCO_SE16) ADCO_SE16 PTC29/12C3_SCLIFB_A0/SDRAM_DO/QSPIOA_SSO 55 PTC29  (pgs)
® VREG OUT = VREG_OUT AT WAREUP [M8——RICIAEIEE (( RIG WAKEUP B (pgf)
- VREG_IN1
Add 20mill ohm L VREG_INO VREF_OUTICMP1_INSICNP0_INS/ADCO_SE22 N 9% VREF_OUT  (pg6)
drawn resistor J2 DAC0_OUT/CMP1_IN3/ADCO_SE23 > DACO_OUT  (pg6)
(pg5) USB1_VBUS] ;| USB1_vBUS
USB1_VSS 3 ]
2
15 be5) UsB0 DP <<y>—SL] USB0_DP 2 XTAL32_RTC
Rt L0140 Rit2 (pg5) USBO_DM KS—F USBO_DM 2 XTALS2 N2 EXTALIZ R
100 10.0K g e
-1UF (ba5)  USBI_DP <<3>——31 usi_op ) o
(pgS) USB1_DM SS—H1] USB1_DM w CeOvwoNoo g K2
N S 383333338 39 & NC1 g%
= (pg346) RST TGTMCU b Y>—L13 RESET o 2299392222 g2 ¢ NC2 X v
PRZBFNZMOVMI1S 2 1
KINETIS K28F MCU
SWD CONNECTOR SHORTING HEADER ON BOTTOM LAYER i
OpenSDA can be used as a stand-alone debugger by X
cutting the under 717, which isolates the SWD_CLK
£rom the on-board MCU.
(pg3.4) SWD_DIO_TGTMCU <D,
VDD_K28F 23 57 1 K28F_SWD_CLK
DNP z |_ICAP Classification P 100 PUBI:
HDR 1X2 TH Drawing Title:
e are WD_CLK_TGTMCU  (pgd) FRDM-K28F
Page Tile:
x—ttoo18—x
*—2too RST_TGTMCU b (pg3,4,6) K28F MCU
HDR 2X5 Size | Document Number Rev
c SCH-20346 PDF: SPF-29346 c
[ Sheet 3 o 6




OpenSDA Interface
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