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What we used?

Freescale part number CPU Pin Package Total Program | EEPROM| SRAM GPIO
count flash flash
frequenc
memory

4 ¥ N 4
MK10DN512ZVLL10 100 MHz | 100 LQFP 512 KB 512 KB —_ 128 KB 70

\ J \ J \
Reference :

DDI0403D_arm_architecture_v7m_reference_manual_errata_markup_1 0.pdf
DDI0439B cortex_m4 rOp0_trm.pdf

K10P100M100SF2RM.pdf

KQRUG.pdf
K10P100M100SF2.pdf

AN4445.pdf<—ﬁj
1.4

Revision:
Revision Mask Set Part Number Example
1.0 0M33z PK10N512VMD100
1.1 ON30D N/A
1N30D}Y 2N30D (functionally identical) || PK10N512VMD100
4N30D MK10DN512ZVMD10 (‘Z' character:
INITIAL Production mask set)
2.2 2N22D MK10DN512VMD10 (no ‘Z’ character:

PRODUCTION mask set)
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K10 board
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K10 board
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K10 board RS232 & JTAG
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ool < S PNl / r ] £
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PTD6 as UARTO_RXD — Cl. v+ |2 | 3 | 6N
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104 ~ GND
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" 10 , 7| AIETX
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K10 TTL & RS232

5.0V

Minimum

logic 1 24V

Maximum

logic O 0.4V

ov

5.0V
Logic 1 Logic 1
0.4 V noise immunity
__________ 5 oy Minimum
A logic 1
__ _; _____ 0.gy Maximum
__________ logic Maximum
Logic 0 B | Logic0 | Y *Ylogic 0
TTL Driver 0.4 V noise immunity TTL Receiver
Maximum
+15V Space |OgiC 0 15V Logic 0
Logic 0 2 V noise immunity
LSB MSB o
Start | 1 1 0 1 0 0 1 0 | Stop Pg'ri‘!:moum ______ l S Minimum
B m [ ¢ N Sk av logic 0
+3V o ¢ ov
—————————— -3v Maximum
Start | | bo bl b2 b3 b4 b5 b6 b7 | |Stop Maximum o logic 1
logic 1 ) . .
3V Logic 1 2V noise immunity
Minimum Logic 1
Tdle [_‘ L Tdle logic1 1Y
e 25V 25V Minimum
15V Mark RS-232 Driver RS-232 Receiver 29"
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K10 TTL & RS232 [s==
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K10 RS232 Frame

Frame format

idle

start

0

1

2 3 4 5 6 7

8

LSB

MSB

Parity

*NRZ (not return zero) encoding
Several configurable parameters

Baud rate, #data bits, parity, #stop bits

*Nomenclature: 9600,N81
*L.SB- Least significant bit
*MSB- Most significant bit

stop (stop) idle

_

45

cecr
\( | &= ,.;\,
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K10
UART
Signal

"FESC

Signal /0 Description
CTS I Clear to send. Indicates whether the UART can start to transmit data when flow control is
enabled.
State meaning | Asserted—Data transmission can start.
Negated—Data transmission can not start.
Timing Assertion—When transmitting device's BTS asserts.
Negation—When transmitting device's RTS deasserts.
RTS 0 Reguest to send. When driven by the receiver, indicates whether the UART is ready to
receive data. When driven by the transmitter, can enable an external transceiver during
transmission.
State Asserted—When driven by the receiver, ready to receive data. When
. driven by the transmitter, enable the external transmitter.

Meaning
Negated—When driven by the receiver, not ready to receive data. When
driven by the transmitter, disable the external transmitter.

Timing Assertion—Can occur at any time; can assert asynchronously to the other
input signals.

Negation—Can occur at any time; can deassert asynchronously to the
other input signals.
RXD I Receive data. Serial data input to receiver.
State meaning | Whether RXD is interpreted as a'1' or '0' depends on the bit encoding
method along with other configuration settings.

Timing Sampled at a frequency determined by the module clock divided by the

baud rate.
TXD o} Transmit data. Serial data output from transmitter.
State meaning | Whether TXD is interpreted as a '1' or '0' depends on the bit encoding
method along with other configuration settings.

Timing Driven at the beginning or within a bit time according to the bit encoding
method along with other configuration settings. Otherwise, transmissions
are independent of reception timing.

Kinetis K10 Training Page 10




K10 SIM

"FESC

SIM memory map

Absolute : :
address Register name W 'd.t " Access | Reset value i
(in bits) page
(hex)

4004_7000 |System Options Register 1 (SIM_SOPT1) 32 R/W Undefined 12.2.1/250
4004_8004 | System Options Register 2 (SIM_SOPT2) 32 R/W | 0000_1000h | 12.2.2/252
4004_800C | System Options Register 4 (SIM_SOPT4) 32 R/W | 0000_0000h | 12.2.3/254
4004_8010 | System Options Register 5 (SIM_SOPTS5) 32 R/W | 0000_0000h | 12.2.4/257
4004_8014 | System Options Register 6 (SIM_SOPT6) 32 R/W | 0000_0000h | 12.2.5/258
4004_8018 | System Options Register 7 (SIM_SOPT7) 32 R/W 0000_0000h | 12.2.6/259
4004_8024 | System Device |dentification Register (SIM_SDID) 32 R Undefined | 12.2.7/261
4004_8028 | System Clock Gating Control Register 1 (SIM_SCGC1) 32 R/W | 0000_0000h | 12.2.8/262
4004_802C | System Clock Gating Control Register 2 (SIM_SCGC2) 32 R/W | 0000_0000h | 12.2.9/263
4004_8030 | System Clock Gating Control Register 3 (SIM_SCGC3) 32 | RW |0000_0000h ‘2;": L

4004_8034

System Clock Gating Control Register 4 (SIM_SCGC4)

6010_0030h

12.2.11/

4004_8038 | System Clock Gating Control Register 5 (SIM_SCGCS) 32 R/W | 0004_0180h 267
4004_803C | System Clock Gating Control Register 6 (SIM_SCGCS) 32 | RW |4000_000th | '221¥
/
4004_8040 | System Clock Gating Control Register 7 (SIM_SCGC7) 32 | RW |0000_0007h 12;;21 -
4004_8044 | System Clock Divider Register 1 (SIM_CLKDIV1) 32 | RW | Undefined | '221
4004_8048 | System Clock Divider Register 2 (SIM_CLKDIV?2) 32 | RW |0000_0000n | 'Z21¢
: ; . < 12.2.17/

4004_804C | Flash Configuration Register 1 (SIM_FCFG1) 32 R Undefined 276
: ; g : 12.2.18/

4004_8050 | Flash Configuration Register 2 (SIM_FCFG2) 32 R Undefined 577
, et : : ; 12.2.19/

4004_8054 | Unique Identification Register High (SIM_UIDH) 32 R Undefined 278
. s : oz ; 12.2.20/

4004_8058 | Unique Identification Register Mid-High (SIM_UIDMH) 32 R Undefined 579
] A : ) ! 12.2.21/

4004_805C | Unique Identification Register Mid Low (SIM_UIDML) 32 R Undefined 579
! ST . ; 12.2.22/

4004_8060 |Unique Identification Register Low (SIM_UIDL) 32 R Undefined 280

Page 11



K 10 SI M Detail in Page 265 of K10P100M100SFZRM.pdf

Address: SIM_SCGC4 is 4004_7000h base + 1034h offset = 4004_8034h

Bit 81 30 20 28 27 26 25 24 23 22 21 20 19 18 17 16|15 14 13 12 11 6 5 4 3 2 1 0
R o
0 1 g 0 E%O 0 EEE 8 1 OEEO
o
W = S |O SIS|S Y O |

Reset 0 1 1 0 0 0 0 0 0O OOO1T OO O OO O 0 0 81T 1 09090

UARTO Clock Gate Control
This bit controls the clock gate to the UARTO module.

O Clock disabled

1 Clock enabled
/* Enable the clock to the selected UART */
SIM_SCGC4 |= SIM_SCGC4 _UARTO_MASK;

» Kinetis K10 Training Page 12
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K10 MCG

Reset

FESC

CLKS >
OSCINIT PLLCLKEN > MCG Crystal Oscillator
EREFS IREFS > Enable Detect
HGO PLLS >

Auto Trim Machine

Internal

Reference
Clock

Generator

RANGE STOP
IREFSTEN
IRCLKEN oo —

MCGIRCLK

Slow Clock l

Fast Clock /2 I 3

L/ |

|

CLKS |

} IRCSCLK |
= MCGOUTCLK
i | MCGFLLCLK

JMCGPLLCLK
>

CME |
—_—— — 1 |
External < | DRS |
¢——>| Clock DMX32 PFiter | DCO ol !
Monitor | | |
| r | |
| DCOOUT | | | [PLLS ;
Lo — = — = FLL,
| FRDIV | N ] |
/2" > | LP | Valid
/05 7 | /2 } > |
n=0-7 Sync
PRDIV |
______ [ = LOLIE] |
| /1.2345...,25) |5 Phase |—» Charge |
> [ >
T | Detectorl—» Pump [ veo l > Lock
PLLCLKEN I 0_'_> Detector I
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PLLST | I LOCK] |
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CLKST
/(24,25,26,...,55)| < VEOQUT | |
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ATMST G B _ PLL} I
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Detail in Page 538 of K10P100M100SFZRM.pdf

K10 MCG

Use the default 20MHz as clock of UART module

Clock Mode
FEI (FLL engaged internal)

FEE (FLL engaged external)

fmcaouTeLk'
(fint * F)

(fosq ! FLL_R)F

Note

Typical fycgoutcLk = 20 MHz
immediately after reset.

fext / FLL_R must be in the range of
31.25 kHz to 39.0625 kHz

FBE (FLL bypassed external)

fext

foxt / FLL_R must be in the range of
31.25 kHz to 39.0625 kHz

FBI (FLL bypassed internal)

fint

Typical f,; = 32 kHz

PEE (PLL engaged external)

(fext/ PLL_R) * M

fext / PLL_R must be in the range of
2 -4 MHz

PBE (PLL bypassed external) - foxt / PLL_R must be in the range of
2 -4 MHz

BLPI (Bypassed low power internal) fint

BLPE (Bypassed low power external) fext

" FESC
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K 10 MCG Detail in Page 160 of K10P100M100SFZRM.pdf

4 MHz IRC
32 kHz IRC

some peripherals
(see note)

} Clock options for

Core / system clocks

Bus clock

FlexBus clock
PLL > >

Flash clock

FRDIV MCGFLLCLK

\ >

MCGPLLCLK _

~—

Clock options for some
peripherals (see note)

RTC oscillator PMC

 — )
EXTAL32 0SC logic
XTAL32 X

PMC logic —=2 » |

Real-time clock
CG — Clock gate

Kinetis K10 Training Page 15




K10 IO Configure

Control Mode:

PO
PO
PO
PO
PO
PO
PO

-
.
o
o
-
-

-

'X_PCRnN
'Xx_GPCLR Global Pin Control Low Register

Pin Control Register

X GPCHR Global Pin Control High Register

X_ISFR Interrupt Status Flag Register

X _DFER Digital Filter Enable Register

X _DFCR Digital Filter Clock Register

X DFWR Digital Filter Width Register
Kinetis K10 Training Page 16



K10 10 PCR

Detail in Page 239 of K10P100M100SF2ZRM.pdf

Addresses: 4004_9000h base + Oh offset + (4d x n), where n = 0d to 31d

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16|15

»

0100 Reserved.

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 0 0
g AALA A4 4
Reset 0 0 0O 0 O OO PpOOOOTOOOO|OOOOOOOTOO/0O0/O 0/0/0O JO
Interrupt Status Fla .
P J Drive Strength Ena
Interrupt Configuratign Open Drain Enable
0000 Interrupt/DMA Request disabled. P - :
- assive Filter Enabl
0001 DMA Request on rising edge.
0010 DMA Request on falling edge. Slow Rate Enable
0011 DMA Request on either edge.
Pull Enable
1000 Interrupt when logic zero.
1001 Interrupt on rising edge. Pull Select
1010 Interrupt on falling edge. Pull Up
1011 Interrupt on either edge. Pull Down
1100 Interrupt when logic one.
Kinetis K10 Training Page 17
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K 10 IO PCR Detail in Page 239 of K10P100M100SF2ZRM.pdf

Addresses: 4004_9000h base + Oh offset + (4d x n), where n = 0d to 31d
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16|15 14 13 12 11 _1Q

R 0 s 0
- IRQC |

:

Reest O 0 0 O € 0 @ 0 O 0 0 0 O @ 0 Q|O O 0 4@

Pin Mux Control

000 Pin Disabled (Analog).

001 Alternative 1 (GPIO).

010 Alternative 2 (chip specific).

011 Alternative 3 (chip specific). UART ?

100 Alternative 4 (chip specific).

101 Alternative 5 (chip specific).

110 Alternative 6 (chip specific).

111 Alternative 7 (chip specific / JTAG / NMI).

K10 Signal Multiplexing and Pin Assignments
Find in Page 59 of KI0OP100M100SF2.pdf

‘
>
> Kinetis K10 Training Page 18
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K10 UART PCR

K10 Signal Multiplexing and Pin Assignments
Find in Page 59 of KI0P100M100SF2.pdf
Detail in Page 239 of K10P100M100SF2ZRM.pdf

Addresses: 4004_9000h base + Oh offset + (4d x n), where n = 0d to 31d

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16|15 14 13 12 6 b5 4 3 2 1 0
R 0 & 0 ar | 0
2 L LU
Reset 0 0 0 0 0 0 O OO OOOOO OGO OOWO 0 0@ 0 8 B
100 | Pin Name Default ALTO ALT1 ALT2 ALT6 ALT7 EzPort
LQF
P
FB_BE15.8_
BLS23_16_b
93 | PTDO PTDO SPI0_PCS0 FB_ALE/
FB_CS1_b/
FB_TS_b
: —~ 94 | PTD1 /ADCO_SE5b | /ADCO_SES5b | PTD1 SPI0_SCK FB_CS0_b
USA. PHTENT 5199906 G
FB_AD4
9% | PTD3 PTD3 SPI0_SIN FB_AD3
97 | PTD4 PTD4 SPI0_PCS1 FTM0_CH4 | FB_AD2 EWM_IN
/ADCO_SE6b | /ADCO_SE6b SPI0_PCS2 FTMO0_CH5 | FB_AD1 EWM_OUT_
b b
99 | PTD6 /ADCO_SE7b | /ADCO_SE7b | PTD6 SPI0_PCS3 j§ UARTO_RX ’ FTMO_CH6 | FB_ADO FTMO_FLTO
CMT_IRO & UARTO_TX J FTM0_CH7 FTMO_FLT1
> Kinetis K10 Training Page 19



K10 Signal Multiplexing and Pin Assignments
Find in Page 59 of KIOP100M100SF2.pdf

K 10 UA RT PCR Detail in Page 239 of K1I0P100M100SF2RM.pdf

/* Enable the UARTO_TXD function on PTDG6 */
PORTD PCR6 = PORT_PCR_MUX(0x3); // UART is alt3 function for this pin

[* Enable the UARTO_RXD function on PTD7 */
PORTD PCR7 = PORT_PCR_MUX(0x3); // UART is alt3 function for this pin

»>
j > Kinetis K10 Training Page 20
F
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K10

UART

"FESC

INTERNAL BUS

N/

MgEgéE —BAUDRATE GENERATE ART DATA REGISTER (UART_D)
S RTS_B
BR12:0
R485 CONTROL CTS B
fg———
A
[ PARITY L TIxD Pin Control
PT | GENERATION ‘ —
ITTER CONTROL —> Tx output buffer en
— Tx input buffer en
TXDIR T DMA Done
SBK
TE
' :
TxD
== 7816 LOGIC
IRQ / DMA | DMA Requests -
LOGe IRQ Requests
<—— |INFRARED LOGIC I »TxD
LOOP
CONTROL
T— LOOPS

RSRC




INTERNAL BUS ﬁ’>

<\ﬁ AN

BRFA4:.0

SBR12:0

DATA BUFEER

MODULE
CLOCK GENERATOR | 7
M10
RE ™ RECEIVE LBKDE
«— CONTROL MSBF
ila | RXINV
A
RxD (>
LOOPS =™ geceIvER
RSRC [—>| SOURCE
CONTROL
PE > pARITY WAKEUP
{
From Transmitte; PT +—uw»| LOGIC LOEIC
R
Y >
RxD DMA Requests
ACTIVE EDGE » |RQ/DMA -
DETECT LOGIC IRQ Requests

UA RT = To TxD

7816 LOGIC —_—

> INFRARED LOGIC

"FESC



K10 UART Detail in Page 1205 of K10P100M100SF2RM.pdf

Control Mode:

UARTx_BDH UART Baud Rate Register High
UARTx _BDL UART Baud Rate Register Low
UARTx_C1 UART Control Register 1
UARTXx_C2 UART Control Register 2
UARTx _C3 UART Control Register 3
UARTx C4 UART Control Register 4
UARTx _C5 UART Control Register 5
UARTx S1 UART Status Register 1

UARTX S2 UART Status Register 2

3

Kinetis K10 Training Page 23
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K10 UART BDH: L petaiin Page 1217 of K10P100M100SF2RM.pdf

6

LBKDIE RXEDGIE

UART Baud rate = UART module clock/(16 x (SBR[12:0] + BRFD))
BRFD = 32 x BRFA[5:0]

»

> Kinetis K10 Training Page 24
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K10 UART Baud rate calculation

[* Calculate baud settings */

unsigned short uartclk_khz =20000;
unsigned short baud = 9600;
unsigned short sbr, temp, brfa;

sbr = (unsigned short)((uartclk_khz *1000)/(baud * 16));

UARTO_BDH = (unsigned char)((sbr & O0x1F00) >> 8);
UARTO BDL = (unsigned char)(sbr & 0x00FF);

[* Determine if a fractional divider is needed to get closer to the baud rate */
brfa = (((uartclk_khz*32000)/(baud * 16)) - (sbr * 32));

UARTO_C4 = (unsigned char)(brfa & 0x001F);

\ Detail in Page 1273 of K10P100M100SF2RM.pdf

15
/ FESC
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K10 UART C1

Detail in Page 1220 of K10P100M100SF2RM.pdf

Bit
Read
Write

7 6 5 4 3 2 1
LOOPS UARTSWAI RSRC M WAKE ILT PE PT
0 0 0 0 0 0

Reset/////,o

LOOP mode select

9-bit or 8-hit Mode Select

Parity Function

[* Configure the UART for 8-bit mode, no parity */
UARTO C1=0;

N\

1—‘ESC

Parity Type: Even or Odd

e
>

Kinetis K10 Training
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K10 UART C2 Detail in Page 1221 of K10P100M100SF2RM.pdi

Bit 7 6 5 4 3 2 1 0
Read
TIE TCIE RIE ILIE TE RE RWU SBK
Write ﬂ ﬁ w N A
Reset / 0 0 0 0 0 o\ 0 0
TXD Interrupt/Enable RXD Enable
TXD Complete Interrupt Enable TXD Enable

RXD Interrupt Enable

[* Enable receiver and transmitter */
UARTO _C2 |= (UART_C2 TE MASK | UART_C2_RE_MASK);

N

j > Kinetis K10 Training Page 27
F

- B



K10 UART S1 Detail in Page 1223 of K10P100M100SF2RM.pdf

Bit 7 6 5 4 3 2 1 0
Read TDRE C RDRF IDLE OR NF FE PF
Write
Reset 1 1 0 0 0 0 0

TXD Complete Flag
void uartO_putchar (unsigned char data)

{

[* Wait until space is available in the FIFO */
while(!(UARTO_S1 & UART_S1 TDRE_MASK));

/* Send the character */
UARTO D = data;

»>
» Kinetis K10 Training Page 28
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K10 UART S1 Detail in Page 1223 of K10P100M100SF2RM.pdf

Bit 7 6 5 4 3 2 1 0
Read TDRE C RDRF IDLE OR NF FE PF
Write
Reset 1 1 0 0 0 0 0

TXD Complete Flag
unsigned char uartO_getchar (void)

{

/* Wait until character has been received */
while ({(UARTO_S1 & UART_S1 RDRF_MASK));

/* Return the 8-bit data from the receiver */
return UARTO_D;

»>
» Kinetis K10 Training Page 29
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K10 UART Data Dpetailin Page 1231 of K10P100M100SF2RM.pdf

Bit 7 6 5 4 | 3 2 1
Read
RT
Write
Reset 0 0 0 o | o 0 0 0
UARTXx_D field descriptions
Field Description
7-0 Reads return the contents of the read-only receive data register and writes go to the write-only transmit
RT data register.
‘,
.
> Kinetis K10 Training Page 30
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K10 UART Demo Code

unsigned char uartO _getchar (void)

{

[* Walit until character has been received */
while ({(UARTO_S1 & UART_S1 RDRF_MASK));
/* Return the 8-bit data from the receiver */
return UARTO_D;

}

void uartO_putchar (unsigned char data)

{

[* Wait until space is available in the FIFO */
while(!(UARTO_S1 & UART_S1 TDRE_MASK));
[* Send the character */

UARTO_D = data;

}

N\

P
j > Kinetis K10 Training Page 31
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K10 UART Demo Code

int main(void)

{

int counter =0; /* Calculate baud settings */
unsigned short uartclk_khz = 20000;
unsigned short baud = 9600;
unsigned short sbr, temp, brfa;
unsigned char tom;
SIM_SCGC4 |= SIM_SCGC4_UARTO_MASK; [* Enable the clock to the selected UART */
SIM_SCGCS5 |= SIM_SCGC5_PORTD_MASK; /* Turn on all port clocks */
/* Enable the UARTO_TXD function on PTD6 */
PORTD_PCR6 = PORT_PCR_MUX(0x3); // UART is alt3 function for this pin
[* Enable the UARTO_RXD function on PTD7 */
PORTD_PCR7 = PORT_PCR_MUX(0x3); // UART is alt3 function for this pin
sbr = (unsigned short)((uartclk_khz *1000)/(baud * 16));
UARTO_BDH = (unsigned char)((sbr & 0x1F00) >> 8);
UARTO_BDL = (unsigned char)(sbr & Ox00FF);
/* Determine if a fractional divider is needed to get closer to the baud rate */
brfa = (((uartclk_khz*32000)/(baud * 16)) - (sbr * 32));
UARTO_C4 = (unsigned char)(brfa & 0x001F);
UARTO_C1 =0; [* Configure the UART for 8-bit mode, no parity */
UARTO_C2 |= (UART_C2_TE_MASK | UART_C2_RE_MASK); /*Enable receiver and transmitter */
for(;;)
{
counter++;
tom = uart0_getchar();

uart0_putchar(tom + 1);

» return O;

> Kinetis K10 Training Page 32
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