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1.Introduction

TheNXP Freedomdevelopment platform is aset of
sdtware and herdware toolsfor evauation and
development. It is ideal for rapid prototyping of
microcontroller-based gplicaions. The NXP Freedom

K64 hardware, FRDM-K64F, is asimple, yet

sophistcaed design feauring a Kinetis K series
microcontroller, built on theARM® Cortex®-M4 core.

FRDM-K64F can be usad to evaluate the K64, K63, and

K24 Kinetis K series devices. It feaures the

MK64AN1IMOVLL 12 MCU, which boast themaximum
operaion frequency of 120 MHz, 1 MB of flash, 256
KB RAM, afull-speed SB controller, Ethemet
controller, ssaure digital hostcontroller, and analog and
digital peripheras. The FRDM-K64F hardware is form-
factor competible with the Arduind™ R3 fin layout,
providing a broad range of expansion bard options.
Theonbaard interface includes a sk-axis digital
accéerometer & magnetometer, RGB LED, SDHC,
add-on Bluetooth modué, add-on RFmoduk, and

Ethemet.

The FRDM-K64F platform features QpenSDAV2, the
NXP open-souce hardware embedded erial and debug
adapter runningan open-source bootloader. This circuit
offers several optionsfor seriadl communcaion, flash
programming, and run-control debugging. OpenSDAv2
is an mbedE HDK-compatible debuginterface
preloaded with theopen-souce CMSIS-DAP Interface
firmware (mbed interface) for rapid prototyping and
product development, with a focus on connected

Internet of Things devices.
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FRDM-K64F Hardware Overview

2. FRDM-K64F Hardware Overview

Thefeatures ofthe FRDM-K64Fhardware are as follows:

A MK64FN1MOVLL12MCU (120 MHz, 1 MBflash nemory, 256KB RAM, low-power, crystal-
lessUSB, and 100LQFP)

Dual role USB interface with micro-B USB conrector

RGB LED

FXOS8700CQ accderometer and megnetometer

Two uger push buttons

Flexible power supfdy option i OpenSDAv2 USB, K64 USB, and extemal souce
Easy access to MCU input/output though Arduino R3™ competible I/O conredors

Programmable OpenSDAV2 debug circuit suppating the CMSIS-DAP Interface sdftware that
provides:

0 Mass storage device @D) flash programming interface

0 CMSISDAP debug interface over a driviass USB HID connection providing run
control debugging and compatibility with IDE tools

0 Virtual serial port interface
0 Opensource CMSIDAP software projectgithub.com/mbedmicro/CMSIS-DAP
Ethernet
SDHC
Add-on RFmoduke: nRF2L01+ Nordic 2.4GHz Radio
Add-on Bluetooth modte: JY-MCU BT board V1.05BT

Figure 1shows theblock diagram of the FRDM-K64Fdesign. The primary comporentsand their
placenent on thehardware assembly are explained in Figure 2

To To To Do To o Do
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FRDM-K64F Hardware Overview
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Figure 1. FRDM-K64F block diagram
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FRDM-K64F Hardware Description
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Figure 2. FRDM-K64F main components placement

3. FRDM-K64F Hardware Description

3.1. Power supply

There are multiple power supply options on the FRR®&4F board. It can be powered from either of the

USB connectors, theivpin on the 1/0 header, DC Jack (not populated), or an offboard A& Y supply

from the 3.3 V pin on the 1/0O head@ihe USB, DC jack, andiVsupplies are regulated onboard using a 3.3

V linear regulator to produce the main power supply. DC to DC linear regulator is not available in 3.3 V on
J20 Header, however a direct supply to K64 MCU is availdtalble 1provides the operational details and
requirements for the power supplies.

FRDM-K6 4F Freedom Modul dserd 6ede fRev. G 08/2016
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FRDM-K64F Hardware Description

Table 1. FRDM-K64F power requirements
Supply source Valid range OpenSDAvV2 operational? Regulated onboard?
OpenSDAv2 USB 5V Yes Yes
K64 USB 5V No Yes
VIN Pin 5-9V No Yes
3.3V Header (J20) 1.71-36V No No
DC Jack (Not Populated) 5-9V No Yes
NOTE

The OpenSDAV2 circuit is only operational when a USB cable is
connected and supplying power to OpenSDAv2 USB. However, the
protection circuitry is in lace to enable multiple sources to be powered at

once.

= 3
a2 )
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Figure 3. Power supply schematic
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Table 2. FRDM-K64F power supplie s

Power supply name Description

P5-9V_VIN Power supplied from the Viy pin of the 1/O headers (J3 pin 16). A Schottky diode provides back
drive protection.

P5V_SDA_PSW Power supplied from the OpenSDAv2 USB connector. A Schottky diode provides back drive
protection.

P5V_K64 USB Power supplied from the K64 USB connector. A Schottky diode provides back drive protection.

DC_JACK Power supplied from the DC Jack (not populated) connector. A Schottky diode provides back drive
protection.

P3V3_VREG Regulated 3.3V supp ly. Sources power to the P3V3 supply rail through a back drive protection
Schottky diode?.

P3Vv3_K64 K64 MCU supply. Header J20 provides a convenient means for energy consumption
measurements?.

P3V3_SDA OpenSDAV?2 circuit su pply. Header J18 provides a convenient means for energy consumption
measurements.

P5V_USB Nominal 5 V sup plied to the I/O headers (J3 pin 10).

1. By default, the linear regulator, U17, is a 3.3 V output regulator. This is a common footprint that would allow the user to
modify the assembly to utilize an alternative device, such as 1.8 V. The K64 microcontroller has an operating range of

1.71Vto3.6V.

2. By default, the J18 and J20 headers are populated. P3V3_K64 rail is connected with two resistors, R64 and R66. To
measure the energy consumption of the K64 MCU, the trace between J20 pin 1 and 2 must be first cut. A current probe or
shunt resistor and voltage meter can then be applied to measure the energy consumption on these rails.

FRDM-K 6 4 F

Freedom Modul, gserd &ede pRev. G 08/2016
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FRDM-K64F Hardware Description

3.2. Serial and Debug Adapter version 2 (OpenSDAV?2)

OpenSDAV2 is a serial and debug adapter circuit which includegearsource hardware design, an
opensource bootloader, and debug interface software. It bridges serial and debug communications
between a USB host and an embedded target processor as shagurend The hardware circuit is
based onmNXP Kinetis K20 family microcontroller (MCU) with 128 KB of embedded flash and an
integrated USB controller. OpenSDAv2 comes preloaded with the Gla8FSbootloadef anopen
source mass storage device (MSD) bootloader and tHelEBIAP Interface firmware (aka mbed
interface), which provides a MSD flash programming interface, a virtual serial port interface, and a
CMSIS-DAP debug protocol interface. For more information on the OpenSDAvV2 software, see
mbed.org anthttps://github.com/mbedmicro/CMSISAP.

@ OpenSDAv2 )
4 OpenSDAv2 MCU h
.'\ GPIO K200X12¢ ¢
_Et\J PWM
USB Host MSD Bootloader Target Processor
IDE ‘GPIOIADC » NRESET
UART TXRX
Flle System USB » UART RX/TX
<+ >
serial Terminal ‘SPI.GPIO » SWD/JITAG
\ \ / J

Figure 4. OpenSDAvV2 high-level block diagram

OpenSDAV2 is managed by a Kinetis K20 MCU built on theARM Cortex-M4 core. The OpenSDAV2
circuit includes astatus LED (D2) and apushbutton(SW1). The pushbuttoresserits theReset sgnal to
theK64 target MCU. It can aso beused to plce the OpenSDAV2 circuit into bootlader mode. SPI and
GPIO signals provide an interfece to either the SWD debugport or the K20. Additionally, signal
conredionsare avail able to implement aUART seria channel. The OpenSDAV?2 circuit recaves paver
when theUSB conrector J26 isplugged into aUSB host.

Debug interface

Signals with SPI and GPIO cagpability are used to conred diredly to theSWD of K64. These signals are
also krought out to astandard 10-pin (0.060) Cortex debugconrector (J9). It is possibldo isokte the
K64 MCU from theOpenSDAV2 circuit and usel9 to conred to an offboard MCU. To acomplishthis,
cut thetrace on thebottom sideof the PCBthat conreds J11 pin 2 taJ9 pin 4. Thiswill disconred the
SWD_CLK pin to theK64 so that it will not interfere with thecommuntcations toan off board MCU
conreded toJ11.

FRDM-K6 4F Freedom Modul dserd 6ede fRev. G 08/2016
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Microcontroller
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Figure 5. SWD debug connector

J9 is poplated by default. A mating cable, such as aSamtec FFSD IDC cable, can then be used to
conred from theOpenSDAV2 of the FRDM-K 64F to an offboard SVD connedor.

Virtual serial port

A seria port connedion is avail able between theOpenSDAv2 MCU and pins PTB16 and PTB17 of the
K64.

4. Microcontroller

The FRDM-K64F feaures theMK64FN1MOVLL12 MCU. This 120 MHz microcontroller is part of the

Kinetis K6x family and is impkemented in al00LQFP padkage. The following table describes someof
thefeaures ofthe MK64FN1MOVLL12 MCU.

Table 3. Features of MK64FN1MOVLL12

Feature Description
Ultra low-power

11 lowower modes with power and clock gating for optimal peripheral activity and
recovery times.

Full memory and analog operation down to 1.71 V for extended battery life

LowZdeakage wakeZip unit with up to six internal modules and sixteen pins as wakeZip
sources in lowZeakage stop (LLS)/very lowZeakage stop (VLLS) modes

Lowzower timer for continual system operation in reduced power states

Flash and SRAM 1024ZB flash featuring fast access times, high reliability, and four levels of security

protection

256 KB of SRAM

o Do Dol B I Do Do

No user or system intervention to complete programming and erase functions and full
operation down to 1.71 V

FRDM-K6 4F Freedom Modul, dserd &ede fRev. G 08/2016
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Microcontroller

Table 3. Features of MK64FN1MOVLL12

Feature

Description

Mixedzignal capability

HighZpeed 162it ADC with configurable resolution
Single or differential output modes for improved noise rejection
500 ns conversion time achievable with programmable delay block triggering

Two highZpeed comparators providing fast and accurate motor overcurrent protection by
driving PWMs to a safe state

Optional analog voltage reference provides an accurate reference to analog blocks

One 12-bit DACs

Performance

120 MHz ARM Cortex2Vi4 core with DSP instruction set, single precision floating point
unit, single cycle MAC, and single instruction multiple data (SIMD) extensions

Up to four channel DMA for peripheral and memory servicing with reduced CPU loading
and faster system throughput

Cross bar switch enables concurrent multimaster bus accesses, increasing bus bandwidth

Independent flash banks allowing concurrent code execution and firmware updating with
no performance degradation or complex coding routines

Timing and control

Four Flex Timers with a total of 20 channels
Hardware deadZime insertion and quadrature decoding for motor control
Carrier modulator timer for infrared waveform generation in remote control applications

FourZhannel 322it periodic interrupt timer provides time base for RTOS task scheduler
or trigger source for ADC conversion and programmable delay block

One low-power timer

One independent real-time clock

Connectivity and
communications

o Do Do Bo{ Do Do Do Do Bo Ix| Do Do Do B¢ Do Do Do I o Ix

To Do Do To o Ix

FullZSpeed USB device/host/onZheZjo with device charge detect capability
Optimized charging current/time for portable USB devices, enabling longer battery life

USB lowZ/oltage regulator supplies up to 120 mA off-chip at 3.3 volts to power external
components from 5Zolt input

Five UARTSs:
& One UART supports RS232 with flow control, RS485, and ISO7816
& Four UARTSs support RS232 with flow control and RS485

One Inter4AC Sound (12S) serial interface for audio system interfacing

Three DSPI modules and three 12C modules

Secured digital host controller (SDHC)

One FlexCAN module

One Ethernet module with 1588

A multifunction external bus interface (FlexBUS) controller capable of interfacing to slave-
only devices.

FRDM-K6 4F Freedom Modul, dserd &ede fRev. G 08/2016
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Clocking

Table 3. Features of MK64FN1MOVLL12

Feature

Description

Reliability, safety and
security

Do e Do o D>

Hardware encryption coprocessor for secure data transfer and storage. Faster than
software implementations and with minimal CPU loading. Supports a wide variety of
algorithms ZDES, 3DES, AES, MD5, SHAZ, SHAZ56

Memory protection unit provides memory protection for all masters on the cross bar
switch, increasing software reliability

Cyclic redundancy check (CRC) engine validates memory contents and communication
data, increasing system reliability

IndependentlyZlocked COP guards against clock skew or code runaway for failZafe
applications, such as the IEC 60730 safety standard for household appliances

External watchdog monitor drives output pin to safe state for external components in the
event that a watchdog timeout occurs

Included in NXP product longevity program, with assured supply for a minimum of 10
years after launch

5. Clocking

TheKinetis MCU startup from an intemal digitally-controlled o<till ator (DCO). Sdtware can enable the
main extemal oscill ator (EXTALO/XTALO) if desired. The extemal oscill ator/resoretor can range from
32.768KHz up to 50 MHz. Thedefault extemal souce for the MCG o<tillator inputs(EXTAL) is 50
MHz clock souce from Micrd Ethemet PHY .
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Figure 6. Micrel PHY provides 50 MHz for MCU
FRDM-K6 4 F Freedom Modul, @serd &ede fRev. G 08/2016

NXP Semiconductors




usB

R AT <O>AMII_RXCLK pg (6)
ui4
1(B46) PTAR.5] &K o — ’
AT R — e R S it e
[ 7 ] V| ¢ = = A =
mT: ﬂﬁc mgmc%lgwoezp e it 35| PTA2UTAG TDO'TRACE SWOQ/EZP_DQ/UARTO_TX/FTM
STaz NM! BEZP 05 B 38| PTA3JTAG_TMS/SWD DIO/UARTO RTS/FTMO_CHO
WS EXER T BXER 75| PTA4/LLW U_P3/NMVEZP_CS/FTMO_CH1
paie) PTA[2.17KLD) M0 BXDUMID BXD1 25| PTA5/USB_CLKIN/FTMO_CH2/RMII0_RXER/MII0_RXER/CM
AMIT0 BXOOMIT0 BXD0 23| PTA12CMP2_INO/CANO_TX/FTM1_CHO/RMI0_RXD1/MIO_
RMII0 CRS DV/MIID BXDV 24| PTAIFLLWU_P4/CMP2_INT/CANO_RX/FTM1_CH1/RMIIQ_F
STATS AMIO TXSUMI0 TXEN 75| PTA14SPI0_PCSOUARTO_TX/RMIl0_CRS_DV/MII0_RXDV/
5TATS AMI0 TXDO/MIID TXD0 26 | PTA15/SPI0_SCK/UARTOQ RX/BMI0 TXEN/MID TXEN/2SC
STAT AMITG X0 M0 TXD1 77| PTA16/SPI0_SOUT/UARTO_CTS/UARTO_COL/RMII0_TXDC
50 | PTA17/ADC1_SE17/SPI0_SIN'UARTO_RTS/RMII0_TXD1/MI
XTAL Rod AN 57| PTAI@EXTALO/FTMO_FLT2/FTM_CLKINO
PTATSXTALO/FTMI_FLTO/FTM_CLKINV/LPTMRO_ALT1

Figure 7. MCU receives RMII clock from Micrel Ethernet PHY

By default, the32.768KHz crystal is conneded to theRTC o<ill ator inputs.

e RST_TGTMCU_B RE3 12PF
RESET |22 - = < RST_TGTMCU B | pg(23.4.6) S
29 EXTAL32 RTC Ya
EXTAL32 e
28 XTAL32 RTC :
XTAL32 VAEEH
VREFH ';’3
VREFL —“I
vaean 2 - BE2 _, A~ L Ca4 1| 12PF 4
VOUT33 K64
vouTas |12 4 L ) 1 ONP: L

Figure 8. 32.768 KHz crystal for RTC

6.USB

The MK64FN1MOVLL12 MCU features a fupeed/lowspeedJSB module with ofthe-
go/host/device capability and buitt transceiver. The FRDNK64F board routes the USB D+ and D
signals from the MK64FN1MOVLL12 MCU directly to the onboard micro USB connector (J22).

PS5V K64 USB

25| 22
MICRO USB AB 5
Z 1 PSVO_USB_ CONN_V
: 2 USB_CONN_DN
g 4l e s <> K64 MICRO_USB DN
@ e B G <S> Ke4 MICRO_USE_DP
2 4 TCUSBIDTP gt
Q\ i 5 OPTIONAL USB HOST FUNCTIONALITY
o 3] (I PS5V USB  P5V_K64 USS
@ ol = i
1722 73
J21
HDR 1X2
et - TC_USB (D_TP
1 2
="
WOOHM ~ —=
PROVIDED.
IT AT YOUR OWN RISK

Figure 9. K64 USB port
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Secure Digital Card

When theFRDM-K64F baard is ogeraing in USB host mo@, J21 mustbe shunt to suply 5 V power
fromVBUS (J22). Thesouce of 5V power can be OpenSDAvV2 USB port (J26), pin 10 ofJ3 1/0
header, and P59V_VIN DC-DC converter of J27.

Ly DNP

P5V_SDA PSW PS5V K64 USB

< <
< [
D5 o7 ==
p(236) RST_TGTMCU B 2> :

DFLS130L7 DFLS130L.7 o
P5V_USB V3 | = <
o 9 PSV_Usa T ‘l’ A o
: I = =
PS-9V_VIN <
| -]

P5v_UsSe D13

DFLS130L7 10uF-ji

THIS DIODE FOOTPRINT

Figure 10. K64 USB power input for host mode

7.Secure Digital Card

A micro Seaure Digital (SD) cad slot isavail able on theFRDM-K64F conneded to theSD Host
Contoller (SDHC) signals of the MCU. This slotwill accet micro format SD memory cards. The SD
cad deted pin isan open switch that shats with Vpp when cad is inserted. Table4 describes the HC
signal conrection details of micro SDcard.

?® SD_CARD SECTION

C30
pa(2 PTED.5] < D10F | ONP s SD Card
PTES SDHCO D2 T— P1
5 ; 5| DAT2
b Soce G P | CobAT2
B4 CMD
PTE2 SDHCO DCLK p5 | VDD
PElVss  «
e B B
DAT1
& 5533
CON microSD - ol
g
pg(2) PTES << PTEG SD_CARD DETECT
Figure 11. Micro SD interface
Table 4. Micro SD card socket connection
Pin Function TWR-K64120M connection
1 DAT2 PTE5/SPI1_PCS2/UART3_RX/SDHCO0_D2/FTM3_CHO
CD/DAT3 PTE4/LLWU_P2/SPI1_PCSO0/UART3_TX/SDHCO_D3/TRACE_DO
3 CMD PTE3/ADCO_DM2/ADC1_SE7A/SPI1_SIN/JUART1_RTS/SDHCO_CMD/TRACE_D1/SPI1_S
ouT

FRDM-K6 4F Freedom Modul dserd 6ede fRev. G 08/2016
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Ethernet

Table 4. Micro SD card socket connection

Pin Function TWR-K64120M connection
4 VDD 3.3 V board supply (V_BRD)
5 CLK PTE2/LLWU_P1/ADCO_DP2/ADC1_SE6A/SPI1_SCK/UART1_CTS/SDHCO_DCLK/TRACE
D2

6 VSS Ground

7 DATO PTE1/LLWU_PO/ADC1_SE5A/SPI1_SOUT/UART1_RX/SDHCO_DO/TRACE_D3/12C1_S
CL/SPI1_SIN

8 DAT1 PTEO/ADC1_SE4A/SPI1_PCS1/UART1_TX/SDHCO_D1/TRACE_CLKOUT/I2C1_SDA/RT
C_CLKO UT

Gl SWITCH PTE6/SPI1_PCS3/UART3_CTS b/I2S0_MCLK/FTM3_CH1/USBO_SOF _OUT

S1-S4 S1, S2, S3, S4 Shield ground

8. Ethernet

TheMK64FN1MOVLL12 MCU feaures a 10/100MB/s Ethemet MAC with M1l and RV interfaces.
The FRDM-K64F board routes RMII interface signals from theK64 MCU to theonbaard Micrd 32-pin
Ethemet PHY.

When the K64 Ethemet MAC is ogeraing in RMII mode, synchronization of MCU clock and 50MHz
RMII trander clock is impatant. The MCU input clock must bekept in phesewith extema PHY . The
32-pin Micrd Ethemet PHY has theability to provide 50 MHz clock to MK64FN1MOVLL12 MCU
EXTALO and Ethernet PHY itself.

1
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(7]
[ ~
=
-
3
22
25

Figure 12. RMIlto Ethernet PHY

No extemal pullup isavail able on MDIO signal when MK64FN1MOVLL12 MCU is requests satus of
the Ethemet link conrection. Internal pullup isrequired when pat configuration for MDIO signal is
enabled.

FRDM-K6 4F Freedom Modul, dserd &ede fRev. G 08/2016
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. _____________________________________________________________________4
RGB LED

9. Accelerometer and Magnetometer

An NXP FXOS8700CQow-power, six-axis Xtrinsic sensoris interfaced through an I°C busand two
GPIO signals, as shavn in Table 5. By default, thel°C address is &1D (SAO pulup and SA1 pulldown).

Table 5. Accelerometer and magnetometer sighals connection

FXOS8700CQ K64
SCL PTE24/UART4_TX/I2CO_SCL/EWM OUT b
SDA PTE25/UART4 RX/I2CO_SDA/EWM_IN
INT1 PTC6/SPI0_SOUT/PDBO_EXTRG/I2S0_RX_BCLK/FB_AD9/12S0_MCLK/LLWU_P10
INT2 PTC13/UART4 CTS_b/FB_AD26
PIwv3 P33
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g §
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Figure 13. Accelerometer and magnetometer

10. RGB LED

RGB LED is conneded through GPIO, signal connedionsare shown in Table 6
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Table 6. LED signal connections
LED K64
RED PTB22/SPI12_SOUT/FB_AD29/CMP2_OUT
BLUE PTB21/SPI2_SCK/FB_AD30/CMP1_OUT
GREEN PTE26/ENET_1588_CLKIN/UART4 CTS_b/RTC_CLKOUT/USBO_CLKIN
P13 Ll
. o2 .
PTEz ((PIBZRED o . ﬂgava LEDAGE AED 1 %T'é 4 LEDAGE GHE_EH B3 g 2l F'Tfﬂﬁ N PTEZR pgiz4)
T 2 tﬁj 3 LEE-HG:::L: BM g o ~200 FTE21 S PTEZI

Figure 14. Tricolor LED

11. Serial Port

The primary serial port interface signals are PTB16 UART1_RX and PTB17 UART1_TX. These signals are
connected to the OpenSDAV?2 circuit.

12. Reset

The RESET signal on the K20 is connected externally to a pushbutton, named SW1, and also to the
OpenSDAV?2 circuit. The reset button can be used to force an external reset event on the target MCU. The
reset button can also be used to force the OpenSbikeiZit into boot loader mode. For more details, see
Serial and debug adapter (OpenSDAV2)

P3V3_SDA P3Vv3 _SDA V_TGTMCU V_TGTMCU
C17 | us C33 E? | =
Ris v 2 R1n
1 8 4.7
10.0K 4.7uF_=| VCCA VCCE 4. uF___E_IUE I 180K
SDA RST _TGTMCU J B z 2 " 3 7 g
TP 2102 A 1 1 TP 2102 8
TP3 e 3 Az B2 3 .TPZ
4 5
e GND OE LVLRST_EN
= P3V3 SDA
NTSX2102GUSH =
J25 Rs 47K
HDR_1X3
1-2: Default. | QOO | RST Push Button
2-3: Reset signal direct to the MCU, Bypass
to use when OpenSDA is not powered. il
SwWi1
1 ;_-_- 2 SWi1 RSTB Bi V_TGTMCU
| SW2_STM151XX c2 o 3 A SDA RST_LED T
- RED 100

Figure 15. Reset circuit
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Add-on modules

13. Push Button Switches

Two push buttons, SW2 and SW3, are available on FR®B¥IF board, where SW2 is connected to
PTC6 and SW3 is connected to PTA4sBles the general purpose input/output functions, SW2 and
SWa3 can be lowpower wake up signal. Also, only SW3 can be a-maskable interrupt.

Table 7. Push button GPIO function

Switch GPIO Function
SW2 PTC6/SPI0_SOUT/PD0_EXTRG/12S0_RX BCLK/FB_AD9/I12S0 MCLK/LLWU P10
SW3 PTA4/FTMO_CH1/NMI_b/LLWU_ P3
14. Debug

The debug interface on MK64FN1MOVLL12 MCU is a Serial Wire Debug (SWD) port with trace output
capability. There are two debug interfaces on the FREBMF: onboard OpenSDAV2 circuit (J26) and K64
direct SWD conaction (J9).

NOTE

To use an external debugger, such-amli, you may need to disconnect
the OpenSDA SWD from the K64. To do this on the FRRBF board,
cut the shorting trace which connects the pins of jumper holes on
connectors J8 and J12.

15. Add-on modules

15.1. RF module

The Addon 2.4GHz interface on FRDMM64F board is using SPI to interface with nRF24L01+ Nordic
2.4G Radio module. Alternatively, any SPI based device or module could be used with this connector.

RE/MWIFI
B
I :r-'
i 2
.. o0 -
. - T2 %3 T
;:"-h_:." T 3 EE E MOE L ":'r-"'-.hl ks
= L - | T = . I =
__J:_-J.,__E [EET i o o2 I ﬁ-.?.-""' FToAE
— HIF_ 54

ONF ':’_uj:._

Figure 16. Add-on 2.4GHz ISM module
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15.2. Bluetooth module

The Addon Bluetooth interface on FRDIM64F board is using UART to interface with-MCU BT board

V1.05 BT. Alternatively any serial (SCI) module can be used with this connector. Consider that the signals
are not conforming to the R&32 logic levels, and ard 8.3 V only. A level shifter, like Maxim DS3232,

should be used with R&32 devices through proper 32 logic levels.

-|—3‘3 1138

Z | -

..... o PTC14  KE4F UAATS AX 3l

- “a{:’- PTCIE _KG4F UAATA TX HI_AX i | -

Sy ]
— CON_134

oLiUE DNP

Figure 17. Add-on Bluetooth module

16. Input/output connectors

The MK64FN1MOVLL12 microcontroller is packaged in a it LQFP. Some pins are utilizéa
onboard circuitry, but some are directly connected to one of the four I/O headers.

The pins on the K64 microcontroller are named for their general purpose input/output port pin function.
For example, the first pin on Port A is referred as PTAL. Thesrassigned to the I/O connector pin is

same as of the K64 pin connected to it, if applicable.

FRDM-K6 4F Freedom Modul, dserd &ede fRev. G 08/2016
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..
-

o

2-PTC12

16-PTC3
14-PTC2
12-PTA2
10-PTB23
8-PTA1

Figure 18. FRDM-K64F pinout
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17. Arduino Compatibility

The 1/0 headers on the FRDKbB4F board are arranged to enable compatibility with peripheral boards
(known as shields) thaonnect to Arduino and Arduircompatible microcontroller boards. The outer

rows of pins (even numbered pins) on the headers, share the same mechanical spacing and placement
with the 1/0 headers on the Arduino Revision 3 (R3) standard.

18. References

The folowing references are available oxp.com
FRDMKG64FQSG, FRDMK64F Quick Start Guide
FRDM-K64F Pinouts

FRDM-K64FSCH, FRDMK64F Schematic
FRDM-K64F Design Package

To To o Do

19. Revision History

Table 8. Revision history

Revision number Date Substantive changes
0 06/2015 Initial release
1 08/2016 A UpdateTable 6

A Add a not in Debug
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