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The ARM9E Processor Family
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Tightly coupled memory (TCM)

» TCM is a low-latency memory that provides predictable performance
— TCM accesses are deterministic and do not access the AHB
— Cache on the other hand is not predictable

» Due to its deterministic behavior, TCM can hold critical routines, such
as interrupt handling routines or real-time tasks where the
L

iIndeterminacy of a cache is highly undesirable

INTERFACE

ITCM ~ i OTCM
16 kB B kB SRAM 16 kB

ARMOGEE-S

o] i) o
a| B &
= W@

» Can easily be controlled by a small footprint embedded OS
— Cache requires a MUCH larger OS to manage it efficiently
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Configuring TCM’s using Keil Tools

=
Eile Edit Wiew Projeck Debug Flash Peripherals Tools SWCS  wWindow Help
5= A =M RDET ﬂ H
LuAD | =
¥3 AN |LPC29x<_Debug - & F
Project Workspace = 175
=824 LPC29xx_Debug 176 S#EOut clock from OGU1 is 400KH:
—-£5 Source Files 177 ICLEO CLE CONF = AUTOELE: <40t
178 OUT_CLEK_CONF = CLE_SEL_ICLEO |
179
180 A% Acdad vour codes here *7
Bt GPIOResetInit () ;

Options for, File "adec.c*

- [H- -~

Properties ] |:,.-'C++]

+ Path: |C:\m-cpmc:u\Sn:-ftware\.csps\.l|:n::2El2:-c\.bsps\.mcb2El:-n-c\eHamples\keil_examples
+
= File Type: |C Source file j [+ Include in -~
* Size: |3315 Butes [+ flways Bui
¥

lazt change: |Fri Sep 1911:39:35 2008
&5 Documentation

Stop on Exit Code: |N|:|t specified ﬂ

Cuztom Arguments: |

Files | = Feus ';ul Eooks ermony Assignment;
x Code / Const: |l iREEE
Zera Initialized D ata: |HAM2 [0=40000-0:87FFF] j

Other Data:  |IP4b1 [0280004000-048000BFFF] - |
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LPC29xx Family- An Introduction

» Industry’s fastest running ARM968 running at
125MHz

» Memory support
— On-chip SRAM and Flash, EEPROM, TCM,
External Memory Interface

» Key peripherals
— Motor control block

e PWM, QEI, two 3.3V and one 5V ADC
— 2 CAN controllers
— 2 LIN controllers
— USB FS OTG/Host/Device controllers

7

[ “ Industry’s Fastest ARM Flash MCU running at
125MHz ”

o



LPC29xx Derivatives

LPC29xx part overview

Part Flash SRAM TCM CAN LIN/ Pinz UART 5P1 3V3 BV SMC USE USE USBE ETM GQElI I12C-bus Clkout
number {incl (D) UART R5485 ADC  ADC device host OTG pin
ETB)
LPC2935 TEE KB 58KE 3252KE 2 2 208 2 3 2 Yes Yes fes fes ez  Yes Yes Yes es
LPC2830 - S5 kE 352 KE 2 2 208 2 3 2 es  Yes fes e ez  Yes Yes Yes Yes
LPC2925 TEBKB S5S6kE 3232 kKE 2 2 144 2 3 2 Yes  Yes Yes Mo Yes Yes Yes Yes Yes
LPCZ2927 512kB S6kB 3332kE 2 2 144 2 3 2 Yes Yes Yes Mo Yes Yes Yes Yes Yes
LPC2925 512kB 40kB 18MEKE 2 2 100 2 3 2 Mol Mo Yes Mo Mo Yes Yes Yes Yes
LPC2923 256kKB 24kB 16MEKE 2 2 100 2 3 2 Mol Mo Yes Mo Mo Yes Yes Yes Yes
LPC2321 128 kB 24 kB 1BMEBKB 2 2 i00 2 3 2 Mol Mo Yes Mo Mo Yes Yes Yes Yes
LPCZ2919/01 768 kE 56 kB 1BMG6KE 2 2 144 2 3 2 Mo  Yes Mo Mo Mo  Yes Yes Yes Yes
LPC2817/01 512kBE 56 kE 1EMG6kKE 2 2 144 2 3 2 Mo  Yes Mo Mo Mo  Yes Yes Yes Yes

Remark: Note that parts LPC2527 and LPC25929 are not fully pin compatible with parts LPC2917/01 and LPC2915/01 or
LPC2917 and LPC2919. On the LPC2927/29 the MSCS5 and timer blocks have a reduced pinout.
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LPC2919/01
LPC2917/01

» 8KB ETB

» QEI

» 12C0/1

» GP DMA

» Chip Feature ID
» RS485 UARTS
» 125MHz
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ITCM DTCM
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Overview

TEST/DEBUG

» 32KB or 16KB Instruction

ITCM OTCM
32 kB 2 kB SRAM 32 kB

and Data TCMs ARMSGSES
» On-chip SRAM- Up to 56KB = ||| [1] e
» On-chip Flash- Up to 768KB _ ! E—
» 16KB EEPROM .

» 8KB ETB SRAM e -

GPDMA REGISTERS

=
o
w
0
4

il

— USE OTG/DEVICE
CONTROLLER

=
45}

I

=
m

EXTERNAL STATIC
MEMORY CONTROLLER

/stem

J

i)
]
-
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» External static memory
controller

i

EMBEDDED SRAM 16 kB

=
18}

J

EMBEDDED SRAM 32 kB

=
n

EMBEDDED FLASH | | 16kB
512/768 kB EEFPROM

ve | MATRIX .
ﬂ <5Ia:8> sla

U

cccccc
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SRAM

» 56KB SRAM

— 32 KB general purpose SRAM
— Independent additional 16 KB

— 8KB ETB RAM

» LPC2921, LPC2923, LPC2925

» Memory shadowing from Flash to
SRAM supported enabling faster
Interrupt execution from SRAM

h

SRAM

i |

Part number  Flash SRAM

SRAM SRAM

(16 KB) (32 kKB)
LPC2917/01 512 kB yes yes
LPC2919/01 768 kB yes yes
LPC2921 128 kB yes no
LPC2923 256 kB yes no
LPC2925 912 kB no VES
LPC2927 512 kB yes yes
LPC2929 768 kB yes yes
LPC2930 yes YES
LPC2939 768 kB yes yes

13



External Memory Interface

» 8 memory banks each capable of addressing 16MB
» 24-bit Address and 32-bit data bus
» Data bus configurable as 8-, 16- or 32-bit width

» Unused data bus pins become general purpose 1/O

| Bank Select
[ |

CSn

51
S0

ARM < :> ] c

I
SMC /1 Lddress (lowest par) :>

|

< | SEER L T >
|
|

S

1
External v

Memory

Bank 0

h
i |
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Flash Memory

JTAG | 1 : JTAG
interface = ARM FMC : interface
(ARM mode) J \l | (Flash Mode)

' T3 l

! |

| Flash |

I |

i |

I EEPROM | |

(16 kB)

i |

! |

I |

I

| |
i |



Flash Operations

» Erasing: Done per sector

» Burning: Programming is done per page (smallest flash write block is 16
bytes)

» Protection
— Sector wise write protection
— JTAG interface can be disabled as well

h

i |

Base Address of
Flash Memory

Sector 0

Sector 1

e

A~

Sector 2

T

Sector s

e Page O

Page 1

S Page p

ﬂﬂﬂﬂ

"7 Fiashwiond 0

st

Flash¥ord 1

Flashiiord

Eyte O

Eyie 1

| Bye1s
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Flash Features

-

Flash signature generation
— 128-hit signature from a range of Flash memory

-

Flash interrupts
— END_OF_BURN, END_OF ERASE, END_OF_MISR

Index sector
— JTAG access protection
— Storage of customer information
— Sector security

-

-

Flash endurance- 100K cycles (-25°C to 85°C)
Flash retention- 10 years (<100K cycles @ -40°C to 85°C)

-

-
i |
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EEPROM

» 256 pages= 16KB

Page 255- 64 bytes

» Prerequisites for EEPROM operations
— Minimum operating voltage= 1.5V
— Need a 375kHz clock for erase/program

operations Page 2- 64 bytes

Page 1- 64 bytes

» EEPROM and Flash are independent e e
modules 16KB EEPROM

-
i |



EEPROM Operations

» 8-bit, 16-bit and 32-bit read operations
» 8-bit, 16-bit and 32-bit write operations
» Erase/program page

» BIST operation supported that would lead to 2 16-bit
signatures

» The EEPROM can be powered down

-
i |
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Memory Regions

h

Memory region # Address Description

0 Ox0000 Q000 TCM area and shadow area
1 0x2000 0000 embedded flash area

2 0x4000 0000 external static memory area
3 0x6000 0000 external static memory controller area
4 Ox8000 0000 internal SRAM area

a 0xAQ0D 0000 not used

G OxC000D 0000 not used

7 OxE0D0 0000 bus-peripherals area

y

A

20



Booting

Ox8000 CO00

- 16 kB AHB SRAM 0x8000 8000

32 kB AHB SRAM

Ox8000 0000

reserved <
Ox6000 4000

0x6000 0000

A\

EMI/SMC
ext. static memory banks 7 to 2
-

L]

. 0x4300 0000
16 MB ext. static memory bank 1 0x4200 0000

reserved Ox4100 0000
16 MB ext. static memory bank 0 0x4000 0000

= reserved -~

0x2000 0000 I B 10x2020 4000

< no physical memory 2

- -
0x0080 0000 | | on-chip flash

’; reserved :: ITCM/D Ox2000 0000
0x0040 8000 memor

32 kB  DTCM R S 512 MB shadow area

0x0040 0000 TCM/DTCM

z reserved z Ox0000 0000
0x0000 8000 | |
0x0000 0000 32kB ITCM

wr
ya






Clock Structure: CGUO and CGU1

» CGUO provides clocks to all the subsystems

» CGU1 provides clock to the USB block and provides a clock
output

» Both CGUs are functionally identical

23
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CGUO0 Operation

OSC1M
(400 KHz osc.)

—
]
C_

Ext Oscillator
(up to 25MHz)

-
i |

CGUO

11 Base
Clocks

24



CGUO Breakdown

h

i |

LP Gucitistor |

iad Dneilintnr

dh

CGU

11 Base

Clocks
|
CLOCH GENERATION UNIT (CGUO) | |
: : ,,:\ v
1 |
| * |1
I : >
| } |
| I 1 ouTo * BASE_SAFE_CLK
v | o |
|
1 e 1 l
| ' | SAFE_CLK_CONF
X e FoIvo  |—|, —:\
! Jue [ — oUT 4 BASE_SYS_CLK
400kHz LP_OSC || .| IE )
, *[1| FDIV_cONFO e
| clkout 1NN 1| sYS_CLK_
EXTERNAL I clkout120 1. | cone
OSCLLLATOR H P [Mkouzao e t FOIVE ! —| ©uT2 BASE_FCR_CLK
1 | ne 1 [
1 1 1
:PLL_CONTROL || Foiv_conrt i PCA_CLK_CONF
| —
I 1 I p—=
| ! . f m— ouT 3 BASE_IVNSS_CLK
1 1 " [ -
1 1 M
| ! || WNSS_CLK_CONF
| I ! R .
1 1 1 H .
| | | * *
1 1 1
1 | = 1
: e Fove  |—| — _j
| e T — QUT 11 BASE_ICLK1_CLK
| ] g i to CGLH)
FDIV_COMF& g
1 1 — <1
l | T ICLK1_CLK_CONF 11 Base
< >e Dt »
i i i Clocks
L STAGE1 ! STAGE?2 _ STAGE 3
—_— 1 ]
| 1 | :
1 | |
1 |
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LP Oscillator

™

Stage 1: PLL

To Stage 3

I

ali

Ext Oscillator

O

h

i |

— 11 PlLL

To Stage 3
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Stage 2: Fractional Dividers

FDIVO

27

O
n
O
-
<
-
x

LP_OSC

PLL

R
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| |
i |

5 Clocks

Stage 1

7 Clocks
Stage 2

Stage 3: Output Registers

LP_OSC
XTAL OSC
PLL o/ps
"
e FDIVO
|
|
|
|
!
FDIV6

R

BASE_SAFE_CLK

P

BASE_SYS_CLK

BASE_PCR_CLK

BASE_ICLK1_
CLK

28



The 11 Base Clocks

BASE_SAFE_CLK

Watchdog timer

BASE_SYS_CLK

ARM and AHB clock

BASE_PCR_CLK

PCR subsystem

BASE_IVNSS_CLK

Networking subsystem

BASE_MSCSS_CLK

MSC subsystem

BASE_ICLKO CLK

Used by CGU1

BASE_UART_CLK

Clock to UARTs

BASE_SPI_CLK Clock to SPIs
BASE_TMR_CLK Clock to Timers
BASE_ADC_CLK Clock to ADCs

IBASE_ICLKl_CLK

Used by CGUL1

} { Visual Guidance on Next Slide

29



BASE_SYS_CLK

BASE_SYS CLK

| CPU |

| AHB MULTILAYER MATRIX |~

| AHS TO APB BRIDGES |3

| vic |

| GPDMA *
branch
clocks

|
| FLASH/SRAM/SMC |‘
|

| USB REGISTERS

general subsytem

SYSTEM CONTROL

EVENT ROUTER
CFID

peripheral subsystem

GPIOD to 5

. & A& 4

BASE_TMR_dLK
BASE_SPI_CIK

BASE_UART [CLK
BASE_SAFE_[CLK

" BASE_ICLKO_CLK—

BASE_ICLK1_GCLK

L —

BASE_IVNSS_CLK _

BASE_USB_CLK

BASE_USB_I2C_CLK

USB

BASE_OUT CLK

CLOCH

CGU1

ouT

networking subsystem

L

CANDM

GLOBAL

branch
clocks

ACCEPTANCE
FILTER

LINDI

i [2C001 |

BASE TMR_CLK

IYY

TIMER 0/1/2/3

BASE_SPI_CLK

SPI0/A/2 N

UARTONM

wDoT "

'BASE SAFE CLK

BASE_PCR_CLK

branch
clock

power control subsysten

=

RESET/CLOCK
GENERATION &

POWER
SLAMACELEMT

BASE_UART_CLK
r

BASE_MSCSS CLK

modulation and sampling

control subsystem

TIMERO/1 MTMR

| |
i |

CGUD

PWMOM/2/13
branch >
clocks
» QEI
BASE_ADC _CLK ADCDM2

branch |

clocks

BASE_ICL
K0/1_CLK

BASE_IVNSS
_CLK

BASE_PCR
_CLK

BASE_MSC
SS_CLK

BASE_ADC_
CLK 3



CGU1

BASE_ICLKO_CLK
BASE_ICLK1_CLK

CLOCK GENERATION UN|T

BASE_USBE_CLK

BASE_USE_l12C_CLK

BASE_OUT_CLK

(CGU1) !
: A
: = |
* |
: 3t
: - ! ,
A : . OUT 0
- : : *
|1 i
lkout . '
N C||( SHine ' | USB_CLK_CONF
i pLL [Erout20 o FOIVO  f—s|!
L » clkout240 N e I .
i gl g = OUT 1
PLL_CONTROL 1}l FDIV_CONFo !
I
! | | USB_I2C_CLK_CONF
1
| :
1 " N
| ! e oUT 2
1 \“-LJ"_.
| |
! I
: ! OUT_CLK_CONF
| :
! I
! I
! I
i« > i« > |« >,
: STAGE 1 : STAGE 2 ! STAGE 3 :
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RGU

h

i |

*» POR

» Ext Reset

LPC29xx

Watchdog

» WD Reset

RGU

— RGU
—— PCR

— Cold

— \Warm

A 4

24
Individual
Resets

32



Block Resets Explained

Priority Reset

]

=l oo |

FOR

EXT
RESET

RGU
WDT
PCR
Cold
Warm

0OSC1M RGU WDT SCuU Flash CFID Memory all other

controller controllers peripherals
(SRAM,SMC)

yes yes yes yes yes yes yes yes |

no yes Ves yes yes yes yes Ves |

no yes yes yes yes

no yes yes yes yes

no no yes yes

no no

no no

| |
i |
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RGU Summary

» Activation of reset
— Group reset- RGU, PCR, Cold and Warm
— Provides 24 individual resets to different blocks like SPI, UART,
USB etc.

» Other key functions
— Monitoring
— Finding the source of reset
— Locking the CGU

-
i |
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PMU

h
i |

BASE_SYS CLK

| CPU

| AHB MULTILAYER MATRIX |~

| AHB TO APB BRIDGE

| vic
| GPDMA *

branch
| FLASH/SRAMISMC clocks

| USB REGISTERS

general subsytem

SYSTEM CONTROL
EVENT ROUTER
CFID

peripheral subsystem

GPIOD to 5

" BASE_ICLKO_CLK—]

BASE_ICLK1_GCLK

BA

BA

BASE_USB_CLK

SE_USB_I2C_CLK

SE_OUT CLK

USB

EUT

CLOCK
ouT |

e —_ —

BASE_IVNSS_CLK_|

negworking subsystem

CANDM

branch
clocks

GLOBAL
ACCEPTANCE
FILTER

LINDI

BASE_PCR_CLK

BASE TMR_CLK

TIMER 0/1/2/3

SPI0M2

BASE_SPI_CLK

UARTONM

|
Y54SE_UART_CLK]

wDoT

BASE_SAFE_CLK

branch
clock

[2C0N1

BASE_MSCSS_CLK

CGUD

wer control subsysten

=

RESET/CLOCK
GENERATION &
POWER
MANAGEMENT

moflulation and sampling

control subsystem

TIMERO/1 MTMR

PWMO/M/2/3

branch

clocks

QEI

BASE_ADC_CL

ADCOM/2

L= Ly

clocks
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PMU Explained

» Configuration and status registers are provided for all
branch clocks (except CLK_SYS CPU, CLK _SYS &

CLK_SYS PCR)

— Individual branch clocks can be also be switched off
— Individual branch clocks can be made ready for sleep mode

» Using a single PD bit, all selected branch clocks can be put
to sleep

» Wakeup from idle mode, can be achieved with the Event
router which is covered later

36

-
i |






SCU- Selecting Pin Function

':'5:-5'5:'5_'_{ \Jdd
RESERVED PAD_TYPE FUNC_SEL

[ Y
i\

T \
-
Function 0 i
Function 1 A — ﬂ -_E
Function 2 N - | —
Function 3 4k /
Vss Vss

| |
i |



Input Pads

» Analog input

» Digital input
— With internal pull up/down
— With internal pull up
— With internal pull down
— With bus keeper

» When pull up is activated the input is NOT 5V TOLERANT

-
i |
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SCU- Memory Mapping

» Shadow memory mapping registers defines which part of
the memory region is present in the shadow memory area

USB Master \
0x20000000
DMA1 Master —
512 MB of

Shadow Memory
DMAO Master o 0x00000000

/ Virtual Memory
y
h

\
4
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Event Router- What is it?

» Main purpose:

— Uses “events” to wake up the CGU

— Uses “events” to act like an interrupt source to the VIC

» Events:
— External pins
— Internal interrupts

» Interacts with the VIC in both ways
— Acts like a source of interrupt to the VIC
— Or use the VIC as a source to wake up the CGU

Ext.

U
Irt. JART

=

wake-up

v |

CGLU

Event
Router

VIC

— IRQ ]

L F S_h.

1.

Events

h
i |

Intermpt Requests

ARM

41



Event Router

EXTINTX

CANx Rx pins | | | |

I2C Clock pins_____| | A | N,

LINx Rx pins * R | * - | f

SPIx Rx pins ------..--r-.p. I I — :-p- — ;.
= EVENT INPUT

UARTX pins n g MASK 1
USB pins ] ]

CAN interrupt
VIC IRQ
VIC FIQ

| |
i |




Vectored Interrupt Controller (VIC)

| |
i |

ARM

FIQ
Event [ werew ™
€ wake-up | Router IRQ
‘_ wiake-up =
' A
t e | RQ) e
Timer 0 VIC
|| > — F1Q —»
L
[ Interrupt
! Requests

43



An Inside Look into the VIC

Interrupt Request 1 Interrupt Selection
Active™ Enable | Pending 1 _ _Prlo-rl'iﬂHEk'l E INT—PRIORITY
i ow Priority Mask il
o L e uE e 14| MASK_1/0
INLPQﬁ o : register
o— |
n _p 1@
INT_REQUEST | moro | £ — o
register e —<_ i
Interrupt Request N > VECTORFIA
. ] » vecTor IR
1 ! Active : | Epable Pending N
High/Lo w | A i
INT N S INT_VECTOR
: o s |
, NN ; ! register
H arget | , 4 > 1
: LIRQFIQ T i i
1 " Priority " E t! . E
INT_PENDING »

reqgister




Interrupt Execution (Nested & Non-
Nested)

INT_PRIORITY reg

Re-enable interrupts

e

Restore
INT_PRIORITY

45







2 CAN Controllers- Key Features

» Data rates up to 1 Mb/s, CAN 2.0B & ISO 11898 compatible
» Supports Full-CAN mode and extensive message filtering

» Each controller supports triple transmit buffers and double
receive buffers

» Error and System Diagnostics Support, Self Reception
Mode & Listen Only Mode

» Advanced Hardware Acceptance Filter to reduce CPU load

47
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CAN Functional Description

ID Look-up Table
2k SRAM

1

Acceptance
Filter

1

CAN Controller0 |—)

CAN Controller1 |[—)

Central CAN Status Registers

h
i |



Global Acceptance Filter

» Uses a 2KB look-up table

» The table can contain up to 1024 SFI or 512 EFI or mixture
of both types

» Broken up into 5 sections

» CAN configuration example:
http://www.nxp.com/acrobat_download/applicationnotes/AN10674_1.pdf

49
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LIN- An Introduction

» Low cost sub network, complementing CAN and FlexRay
» Single master, multiple slaves concept

» Based on the UART interface

» Speed up to 20KDbits/sec

//V/V

FlexRay
CAN
LIN

L

LOCAL INTERCONMECT NETWORK

50



LIN Network

Master Node Slave Node Slave Node
Master Task
Slave Task Slave Task Slave Task
\ ¥ 4
A4\

51




LIN Message Transmission

Master Task — - Header — Header —
N\
Slave Task — Response — \\
Slave Task - Response
sinch break synch field identifier 1 to 8 data fields checksum
=13 bit
] L
rﬂ’ byte field ““

SCI / UART format

(WODEEDBOE

start LSB stop

52
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LIN Master Controller

» 4 32-bit Message buffers

» Programmable sync-break from
10-16 bits

» “Step-by-step example for using
the LIN master”

-
i |

LIN Master Block

LIM Master Message
Registers Buffer
Common
Registers
LMODE g;aucdtturgi Sync Break
e o i
LCFG Genarator Generation
LCMD
LFERG
53




2 I2C-Interfaces

» 400 KHz transfer rates (Fast 12C)
» Easy to configure as master, slave or master/slave
» Multi-master bus with arbitration control

» Supports multiple address recognition and a bus monitor
mode

-
i |
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General Purpose |0 Ports

» Up to 108 10 pins with programmable pull up, pull down and
bus keeper

» 6 GPIO ports each capable of accessing up to 32 pins

» The pins must be routed in the SCU

Part number GPIO GPIO GPIO GPIO GPIO GPIO GPIO
port 0 port 1 port 2 port 3 port 4 port 5 port
5/USB
LPC2917/M19/01 FO[E1:0] I31[31:IZI] P2[27:0] F'3[15:_D] -
LPC2921/23/25 PO[31:00  P1[27:0] - - - - Fa[19:18]
LPC2927/29 PO[31:00)  P1A[27:0] P2[27.0] P3[15:0] - - P5[19:18]
LPC2930 PO[31:00)  P1[27:0] P2[27.0] P3[15:0] P4[23:0] PH[15:0] P5[19:16]
LPC2939 FPO[31:0)  P1[27:0] P2[27.0] P3[15:0] P4[23:0] PH[15:0] P5[19:16]
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Timers 0/1/2/3
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Watchdog- Features

» The timer registers are protected by key sequences

» Two operating modes- Normal and debug

» Internal chip reset when not triggered periodically- Through

RGU

Priority Reset OsCc1M RGU WDT SCu Flash CFID Memory all other
controller controllers peripherals
(SRAM,SMC)
1 POR yes yes ves yes yes yes yes yes
2 EXT no Yes ves yes yes yes yes Ves
RESET
3 RGU no Yes ves yes yes yes yes yes
4 WDT no no yes yes yes yes yes yes
] PCR no no ves yes yes yes yes yes
4] Cold no no no no yes yes yes yes
T Warm no no no no no no no yes

h
i |
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SP10/1/2

» Master or slave operation

» Supports up to four slaves in sequential multi-slave operation (next
slide)

» Programmable clock bit rate and pre-scaler, based on SPI source clock
from the CGU

» Separate transmit and receive FIFO buffers, 16-bit wide, 32 locations
deep

» Programmable data frame size from 4 to 16 bits

» Internal loop back test mode

59

-
i |



SPI Mode of Operation

» Master mode
— Normal transmission mode

* Software intervention needed each Transmit FIEO
time a new slave needs to be
addressed

— Sequential-slave mode  yp p———

: : . |
» Will sequentially transmit data to 4 |

slaves as long as data is available
in the FIFO
\ Slave 3

— Max. clock rate in master mode <=
fclk_spi/2 | \
‘ ‘ Slave 4

» Slave mode
— Max. clock rate in slave mode=
fclk_spi/4

—

4 Slave 2

— (N =N =
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UART 0/1 Interfaces

» Industry standard 16C550 UARTSs

» RS-485/9-bit mode support. Great for
Multiprocessor Environment!

» 16 bytes FIFO message buffer for transmit and
receive

» Fractional divider

» Standard modem interface signals included (CTS,
DCD, DTS, DTR, RI, RTS)
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MSCSS- The Big Picture
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ADC2_EXT_START
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PWM Blocks- Key Features

» 4 PWM blocks that can operate synchronously
» Each PWM can produce 6 PWM outputs

» Operation modes
— Continuous
— Burst
— Trap
— Run-once

» Capture Functionality

» Shadow register set

-
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PWM Explained (1)
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PWM Explained (2)

MSCSS
TIMER 0
mo
m
m2
m3 PWMO
S ER
MSCSS | TE i Py
TIMER 1 = 5 0fda]s i
mo —-1'3—' Eol—+|TE i PWM2'
trap o5 i
m1 > TT;J PWM3
1 = 5 0|45 i
m2 M |TE_ob—|TE]
trap 5_0
m3 o I
+ trap -
r
PWMO TRAP
PWM1 TRAP
PWM2 TRAP
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ADC- Key features

» Two 10-bit ADCs, 8-channels each, with 3.3 V
measurement range

» One 8-channel 10-bit ADC with 5.0 V
measurement range

» Total 24 analog inputs, with conversion times as
low as 2.44 us per channel

» Each channel provides a compare function to
minimize interrupts
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ADC Start Conditions

ADC2_EXT_START
ADC1_EXT_START
ADCO_EXT_START
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pause_0 _
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MSCSS- Possible Applications

ADC2 EXT_START
ADCA_EXT_START
ADCO_EXT_START

h
i |

Voltage monitoring and
pause.0 level measurement
pallse ) ADCOR
MSCSS(1) = ADC12) Synchronized PWM
TIMER O sz ~ :}? ADC2121 t
sol cO m0 »| st3 . <12 L] st events
sof| | | ct m1 stz ° . ::g .
so2| Lsle2 w2 +sa " Synchronized PWM
e L and ADC events
MSCSS(Y TE PWM1G)
JMERT Ci 2, m— Dimmer application
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Quadrature Encoder

Interface (QEI)

index —*|

A —* DIGITAL

FPh B —=| FILTER
BASE_MSCSS_CLK —*

QuAD
DECODER

h
i |

VELOCITY welocity intermupt
TIMER {TIM_Int)
VELOCITY
RELOAD
VELOCITY low welocity interrupt
COMPARE (LVEL_Int)
o
RST VELOCITY
CAPTURE
o
RST
WELOCITY
LK COUNTER
encoder clock interrupt
{EMCLF,_Int)
POSITION position 0 inferrupt
COMPARE D (POSC_Int)
CLK
DI POSITION
INX, COUNTER
POSITION position 1 interrupt
COMPARE 1 (POS1_Int)
direciion inferrupt
T (DIR_Int)
=
INDEX
COUNTER
INDEX, revalution intermupt
COMFPARE (REV_Int)

imdex intermupt

ERR

{IME_Int)
phase ermor interrupt

(ERF_Int)
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QEI- Key Features

» Tracks encoder position

» Digital filter with programmable delays for encoder input
signals

» Programmable for 2X or 4X position counting.
» Velocity capture
» Index counter for revolution counting

» Can combine index and position interrupts to produce an
interrupt for whole and partial revolution displacement
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USB Portfolio

o Product On-Chip Controller No. of On-chio PHY

Oore rocie Device | Host OTG Ports n-chip
LPC2921 FS - - 1 Yes
LPC2923 FS - - 1 Yes
LPC2925 FS - - 1 Yes
ARM968 |LPC2927 FS - FS 1 Device
LPC2929 FS - FS 1 Device

LPC2930 FS FS FS 2 Device, Host

LPC2939 FS FS FS 2 Device, Host

Notes: All devices (except LPC2927/29) with 2 ports can be used in the following combinations: Device
(OTG) + Host, Host (OTG) + Host, Host + Device
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USB Device/ Host/ OTG controllers

» Device
— Supports 32 physical (16 logical) endpoints
— Supports Control, Bulk, Interrupt and Isochronous endpoints
— Scalable realization of endpoints at run time
— Supports SoftConnect and GoodLink features

» Host controller
— OHCI compliant
— The Host Controller has four USB states visible to the SW Driver

r OTG
— Fully compliant with On-The-Go supplement to the USB 2.0 Specification, Revision
1.0a
— Hardware support for Host Negotiation Protocol (HNP)
— Includes a programmable timer required for HNP and SRP
— Supports any OTG transceiver compliant with the OTG Transceiver Specification
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Power
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Power Numbers- LPC2939

Symbol Parameter
Supplies

Core supply

VDD(CORE) core supply voltage
Iopicore) core supply current
/O supply

| |
i |

Conditions

ARMS and all
peripherals active at
max clock speeds

all clocks off

Min

1.71

Typ

1.80

1.1

30

Max

1.89
2.5

475

Unit

mA/
MHz

LA
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Motor Control Application
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