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NXP Semiconductors LPC2921/2923/2925

LPC2921_23_25_3

ARM9 microcontroller with CAN, LIN, and USB

Other peripherals:

€ Two 10-bit ADCs, 8-channels each, with 3.3 V measurement range provide 8
analog inputs each with conversion times as low as 2.44 us per channel. Each
channel provides a compare function to minimize interrupts.

@ Multiple trigger-start option for all ADCs: timer, PWM, other ADC and external
signal input.

@ Four 32-bit timers each containing four capture-and-compare registers linked to
I/Os.

@ Four six-channel PWMs (Pulse Width Modulators) with capture and trap
functionality.

€ Two dedicated 32-bit timers to schedule and synchronize PWM and ADC.
€ Quadrature encoder interface that can monitor one external quadrature encoder.
€ 32-bit watchdog with timer change protection, running on safe clock.

Up to 60 general-purpose I/O pins with programmable pull-up, pull-down, or bus
keeper.

Vectored Interrupt Controller (VIC) with 16 priority levels.

Up to 16 level-sensitive external interrupt pins, including USB, CAN and LIN wake-up
features.

Configurable clock out pin for driving external system clocks.

Processor wake-up from power-down via external interrupt pins and CAN or LIN
activity.

Flexible Reset Generator Unit (RGU) able to control resets of individual modules.

Flexible Clock-Generation Unit (CGU) able to control clock frequency of individual
modules:

@ On-chip very low-power ring oscillator; fixed frequency of 0.4 MHz; always on to
provide a Safe_Clock source for system monitoring.

@ On-chip crystal oscillator with a recommended operating range from 10 MHz to
25 MHz. PLL input range 10 MHz to 25 MHz.

@ On-chip PLL allows CPU operation up to a maximum CPU rate of 125 MHz.
@ Generation of up to 11 base clocks.
@ Seven fractional dividers.

Second, dedicated CGU with its own PLL generates the USB clock and a configurable
clock output.

Highly configurable system Power Management Unit (PMU):

@ clock control of individual modules.

@ allows minimization of system operating power consumption in any configuration.
Standard ARM test and debug interface with real-time in-circuit emulator.
Boundary-scan test supported.

ETM/ETB debug functions with 8 kB of dedicated SRAM also accessible for
application code and data storage.

Dual power supply:

@ CPU operating voltage: 1.8 V £ 5 %.

@ |/O operating voltage: 2.7 V to 3.6 V; inputs tolerant up to 5.5 V.
100-pin LQFP package.

—40 °C to +85 °C ambient operating temperature range.
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ARM9 microcontroller with CAN, LIN, and USB

3. Ordering information

Table 1.  Ordering information

Type number Package
Name Description Version
LPC2921FBD100 LQFP100 plastic low profile quad flat package; 100 leads; body 14 x 14 x 1.4 mm SOT407-1
LPC2923FBD100 LQFP100 plastic low profile quad flat package; 100 leads; body 14 x 14 x 1.4 mm SOT407-1
LPC2925FBD100 LQFP100 plastic low profile quad flat package; 100 leads; body 14 x 14 x 1.4 mm SOT407-1
3.1 Ordering options
Table 2. Part options
Type number Flash SRAM (incl. USB UART LIN2.0/ CAN Package
memory ETB SRAM) device RS-485 UART
LPC2921FBD100 128 kB 24 kB yes 2 2 2 LQFP100
LPC2923FBD100 256 kB 24 kB yes 2 2 2 LQFP100
LPC2925FBD100 512kB 40 kB yes 2 2 2 LQFP100
LPC2921 23 25 3 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2010. All rights reserved.
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ARM9 microcontroller with CAN, LIN, and USB

Table 3. LQFP100 pin assignment ...continued
Pin name Pin Description
Function O (default) ‘Function 1 Function 2 Function 3
VDDA(ADC3V3) 74 3.3 V power supply for ADC
JTAGSEL 750 TAP controller select input; LOW-level selects the ARM debug mode; HIGH-level selects
boundary scan; pulled up internally.
n.c. 76 not connected to a function; must be tied to 3.3 V power supply for ADC Vppaabcava).
VREFP 7761 HIGH reference for ADC
VREFN 7801 LOW reference for ADC
PO[8]/IN1[0] 794 GPIOO, pin 8 ADC1 INO - -
PO[9]/IN1[1] 80l GPIOQO, pin 9 ADC1 IN1 - -
PO[10]/IN1[2])/ 8104l GPIOO, pin 10 ADC1 IN2 PWM1 MATO -
PMAT1[0]
PO[11)/IN1[3)/ 8204 GPIOO, pin 11 ADC1 IN3 PWM1 MAT1 -
PMAT1[1]
Vss(0) 83 ground for 1/1O
PO[12]/IN1[4]/ 844 GPIOO, pin 12 ADC1 IN4 PWM1 MAT2 -
PMAT1[2]
PO[13]/IN1[5)/ 8504 GPIOQ, pin 13 ADCL1 IN5 PWM1 MAT3 -
PMAT1][3]
PO[14]/IN1[6]/ 864 GPIOQO, pin 14 ADC1 IN6 PWM1 MAT4 -
PMAT1[4]
PO[15]/IN1[7]/ 8714 GPIOO, pin 15 ADC1 IN7 PWM1 MAT5 -
PMAT1[5]
PO[16]IN2[0])/TXDO 88l GPIOQO, pin 16 ADC2 INO UARTO TXD -
PO[17]/IN2[1])/ 894l GPIOO, pin 17 ADC2 IN1 UARTO RXD -
RXDO0/A23
VDD(CORE) 90 1.8 V power supply for digital core
Vss(CORE) 91 ground for digital core
Vbb(0) 92 3.3 V power supply for 1/0
PO[18]/IN2[2]/ 9304l GPIQQ, pin 18 ADC2 IN2 PWM2 MATO -
PMAT2[0]
PO[19]/IN2[3]/ 9441 GPIOO, pin 19 ADC2 IN3 PWM2 MAT1 -
PMAT2[1]
PO[20]/IN2[4]/ 9504 GPIOQO, pin 20 ADC2 IN4 PWM2 MAT2 -
PMAT2[2]
PO[21]/IN2[5])/ 964 GPIOQ, pin 21 ADC2 IN5 PWM2 MAT3 -
PMAT2[3]
PO[22]/IN2[6]/ 9704 GPIOO, pin 22 ADC2 IN6 PWM2 MAT4 -
PMAT2[4]/A18
Vss(0) 98 ground for 1/0

LPC2921_23_25_3
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ARM9 microcontroller with CAN, LIN, and USB

Table 3. LQFP100 pin assignment ...continued

Pin name Pin Description

Function O (default) ‘Function 1 Function 2 Function 3
PO[23]/IN2[7]/ 99l GPIOO, pin 23 ADC2 IN7 PWM2 MAT5 -
PMAT2[5]/A19
TDI 100 IEEE 1149.1 data in, pulled up internally

[1] Bidirectional pad; analog port; plain input; 3-state output; slew rate control; 5 V tolerant; TTL with hysteresis; programmable
pull-up/pull-down/repeater.

[2] USB pad.
[3] Analog pad; analog I/O.
[4] Analog I/O pad.

6. Functional description

6.1 Architectural overview
The LPC2921/2923/2925 consists of:

* An ARM968E-S processor with real-time emulation support

* An AMBA multilayer Advanced High-performance Bus (AHB) for interfacing to the
on-chip memory controllers

* Two DTL buses (an universal NXP interface) for interfacing to the interrupt controller
and the Power, Clock and Reset control SubSystem (PCRSS).

* Three ARM Peripheral Buses (APB - a compatible super set of ARM's AMBA
advanced peripheral bus) for connection to on-chip peripherals clustered in
subsystems.

* One ARM Peripheral Bus for event router and system control.

The LPC2921/2923/2925 configures the ARM968E-S processor in little-endian byte order.
All peripherals run at their own clock frequency to optimize the total system power
consumption. The AHB-to-APB bridge used in the subsystems contains a write-ahead
buffer one transaction deep. This implies that when the ARM968E-S issues a buffered
write action to a register located on the APB side of the bridge, it continues even though
the actual write may not yet have taken place. Completion of a second write to the same
subsystem will not be executed until the first write is finished.

6.2 ARM968E-S processor

The ARM968E-S is a general purpose 32-bit RISC processor, which offers high
performance and very low power consumption. The ARM architecture is based on
Reduced Instruction Set Computer (RISC) principles, and the instruction set and related
decode mechanism are much simpler than those of microprogrammed Complex
Instruction Set Computers (CISC). This simplicity results in a high instruction throughput
and impressive real-time interrupt response from a small and cost-effective controller
core.

Amongst the most compelling features of the ARM968E-S are:

* Separate directly connected instruction and data Tightly Coupled Memory (TCM)
interfaces.

LPC2921_23 25 3 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2010. All rights reserved.
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ARM9 microcontroller with CAN, LIN, and USB

* Write buffers for the AHB and TCM buses.

¢ Enhanced 16 x 32 multiplier capable of single-cycle MAC operations and 16-bit fixed-
point DSP instructions to accelerate signal-processing algorithms and applications.

Pipeline techniques are employed so that all parts of the processing and memory systems
can operate continuously. The ARM968E-S is based on the ARMvV5TE five-stage pipeline
architecture. Typically, in a three-stage pipeline architecture, while one instruction is being
executed its successor is being decoded and a third instruction is being fetched from
memory. In the five-stage pipeline additional stages are added for memory access and
write-back cycles.

The ARM968E-S processor also employs a unique architectural strategy known as
THUMB, which makes it ideally suited to high-volume applications with memory
restrictions or to applications where code density is an issue.

The key idea behind THUMB is that of a super-reduced instruction set. Essentially, the
ARMO968E-S processor has two instruction sets:

¢ Standard 32-bit ARMV5TE set

* 16-bit THUMB set
The THUMB set's 16-bit instruction length allows it to approach twice the density of
standard ARM code while retaining most of the ARM's performance advantage over a

traditional 16-bit controller using 16-bit registers. This is possible because THUMB code
operates on the same 32-bit register set as ARM code.

THUMB code can provide up to 65 % of the code size of ARM, and 160 % of the
performance of an equivalent ARM controller connected to a 16-bit memory system.

The ARM968E-S processor is described in detail in the ARM968E-S data sheet Ref. 2.

6.3 On-chip flash memory system

The LPC2921/2923/2925 includes a 128 kB, 256 kB, or 512 kB flash memory system.
This memory can be used for both code and data storage. Programming of the flash
memory can be accomplished via the flash memory controller or the JTAG.

The flash controller also supports a 16 kB, byte-accessible on-chip EEPROM integrated
on the LPC2921/2923/2925.

6.4 On-chip static RAM

In addition to the two 16 kB TCMs, the LPC2921/2923/2925 includes two static RAM
memories of 16 kB each for a total of 32 kB (LPC2925 only) or one block of 16 kB
(LPC2921/2923). They may be used for code and/or data storage.

The 8 kB SRAM block for the ETB can be used as static memory for code and data
storage as well. However, DMA access to this memory region is not supported.

LPC2921_23 25 3 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2010. All rights reserved.
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6.5 Memory map

* OXEOOE 0000 3

* 0xE002 0000

* 0x8000 CO00

* 0x2020 4000

4GB
LPC2921/2923/2925 ot i SORVIC comal
OXFFFF FFFF vIC !
OxFFFF FO00 ! reserved
PCR/VI !
0xFFFF C000 reserved Cb / tC ! DMA interface to TCM
CGUT subsystem |
O0xFFFF B0OOO L ‘ ——
OXFFFF AO0O PMU
OXFFFF 9000 RGU ETB contro
CGUO 8 kB ETB SRAM
OXFFFF 8000 DMA controller
OxEOOE 0000 USB controller
OXE00C A00O reserved reserved
0XE00C 9000 quadrature encoder
OXE00C 8000 PWM3 - — peripheral subsystem #6
PWM2 |
0xE00C 7000 v peripherals #6 reserved
OxE00C 6000 MSCSS | peripheral subsystem #4
OXEOOC 5000 PWMO subsystem |
(T reserved
0XE0OC 4000 ADC2
OXEQOC 3000 ADC1 peripheral subsystem #2
OXEOOC 2000 reserved reserved
0XE00C 1000 MSCSS timer1 peripheral subsystem #0
0xEO00C 0000 MSCSS timer0 reserved
remappable to 16 kB AHB SRAM (LPC2925 only)
0x2020 4000 shadow area
0x2020 0000 flash controller reserved
<L reserved 1| flash 16 kB AHB SRAM
0x2008 0000 |~ = | memory 2GB
0x2004 0000 | 512 kB on-chip flash [ =------------3
256 kB on-chip flash |
0x2002 0000 !
| reserved
0x2000 0000 | 128 kB on-chip flash !
0x2000 0000 }
l no physical l !
0x0080 OOOOI memory I : 1GB
I reserved 3= | ITCMDTCM | e reserved
0x0040 4000 = memory [ K
0x0040 0000 16 kB DTCM s Lo _
! on-chip flash
- reserved !
0x0000 4000 | { 512 MB shadow area
B — ITCM/DTCM
0x0000 0000 i6kBITCM | ] oo —

Fig 3.

LPC2921/2923/2925 memory map

OXFFFF FFFF
OXFFFF 8000

* 0xFO80 0000

0xF000 0000

* OXE018 3000

0xE018 2000
0xEO018 0000
0xE014 0000
0xE010 0000

0xE00C 0000

" OXEOOA 0000

0xE008 0000

] 0XE006 0000

PR —
0.

XE004 0000

-————mm e — - - I

XE000 0000

0x8000 8000
0x8000 4000
0x8000 0000

0x4000 0000

0x2000 0000

0x0000 0000

peripherals #4
networking
subsystem

peripherals #2
peripheral
subsystem

peripherals #0
general
subsystem

reserved

LIN1

LINO

CAN common regs

CAN AF regs

CAN ID LUT

reserved

12C1

12co

CAN1

CANO

reserved

GPIO5

reserved

GPIO1

GPIOO

SPI2

SPI1

SPI0

UART1

UARTO

TIMER3

TIMER2

TIMER1

TIMERO

WDT

reserved

event router

SCcu

CFID

O0xEOOA 0000
0xE008 B00O
0xE008 A000
0xE008 9000
0xE008 8000
0xEO008 7000
0xEO008 6000
0xEO008 4000
0xE008 3000
0xE008 2000
0xE008 1000
0xE008 0000

0xE006 0000

0xE005 0000
0xE004 FO00

0xE004 C000
0xE004 BO0OO
0xE004 A000
0xE004 9000
0xE004 8000
0xE004 7000
0xE004 6000
0xE004 5000
0xE004 4000
0xE004 3000
0xE004 2000
0xE004 1000
0xE004 0000

0xE002 0000
0xE000 3000
0xE000 2000

0xE000 1000
0xE000 0000

002aae232

gsn pue ‘NIT ‘NVD YIIM J9]|013U020D1W BINYY

G262/E2C62/12620d T

SJ1012NpuodlwasS dXN



NXP Semiconductors LPC2921/2923/2925

6.12.2.1

6.12.2.2

6.12.3

LPC2921_23_25_3

ARM9 microcontroller with CAN, LIN, and USB

¢ Watchdog control register change-protected with key
* Programmable 32-bit watchdog timer period with programmable 32-bit prescaler.

Functional description

The watchdog timer consists of a 32-bit counter with a 32-bit prescaler.

The watchdog should be programmed with a time-out value and then periodically
restarted. When the watchdog times out, it generates a reset through the RGU.

To generate watchdog interrupts in watchdog debug mode the interrupt has to be enabled
via the interrupt enable register. A watchdog-overflow interrupt can be cleared by writing
to the clear-interrupt register.

Another way to prevent resets during debug mode is via the Pause feature of the
watchdog timer. The watchdog is stalled when the ARM9 is in debug mode and the
PAUSE_ENABLE bit in the watchdog timer control register is set.

The Watchdog Reset output is fed to the Reset Generator Unit (RGU). The RGU contains
a reset source register to identify the reset source when the device has gone through a
reset. See Section 6.15.4.

Clock description

The watchdog timer is clocked by two different clocks; CLK_SYS_PESS and CLK_SAFE,
see Section 6.7.2. The register interface towards the system bus is clocked by
CLK_SYS_PESS. The timer and prescale counters are clocked by CLK_SAFE which is
always on.

Timer

The LPC2921/2923/2925 contains six identical timers: four in the peripheral subsystem
and two in the Modulation and Sampling Control SubSystem (MSCSS) located at different
peripheral base addresses. This section describes the four timers in the peripheral
subsystem. Each timer has four capture inputs and/or match outputs. Connection to
device pins depends on the configuration programmed into the port function-select
registers. The two timers located in the MSCSS have no external capture or match pins,
but the memory map is identical, see Section 6.14.6. One of these timers has an external
input for a pause function.

The key features are:

¢ 32-bit timer/counter with programmable 32-bit prescaler.

¢ Up to four 32-bit capture channels per timer. These take a snapshot of the timer value
when an external signal connected to the TIMERx CAPnN input changes state. A
capture event may also optionally generate an interrupt.

* Four 32-bit match registers per timer that allow:
— Continuous operation with optional interrupt generation on match.
— Stop timer on match with optional interrupt generation.
— Reset timer on match with optional interrupt generation.

* Up to four external outputs per timer corresponding to match registers, with the
following capabilities:

— Set LOW on match.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2010. All rights reserved.
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6.12.5.3

6.12.6

6.12.6.1

6.12.6.2

LPC2921_23_25_3

ARM9 microcontroller with CAN, LIN, and USB

Clock description

The SPI modules are clocked by two different clocks; CLK_SYS PESS and CLK_SPIx
(x=0, 1, 2), see Section 6.7.2. Note that each SPI has its own CLK_SPIx branch clock for
power management. The frequency of all clocks CLK_SPIx is identical as they are derived
from the same base clock BASE_CLK_SPI. The register interface towards the system bus
is clocked by CLK_SYS_PESS. The serial-clock rate divisor is clocked by CLK_SPIx.

The SPI clock frequency can be controlled by the CGU. In master mode the SPI clock
frequency (CLK_SPIx) must be set to at least twice the SPI serial clock rate on the
interface. In slave mode CLK_SPIx must be set to four times the SPI serial clock rate on
the interface.

General-purpose I/O

The LPC2921/2923/2925 contains two general-purpose I/O ports located at different
peripheral base addresses. All I/O pins are bidirectional, and the direction can be
programmed individually. The I/O pad behavior depends on the configuration
programmed in the port function-select registers.

The key features are:

* General-purpose parallel inputs and outputs.

¢ Direction control of individual bits.

¢ Synchronized input sampling for stable input-data values.

¢ All I/O pins default to input at reset to avoid any possible bus conflicts.

Functional description

The general-purpose I/O provides individual control over each bidirectional port pin. There
are two registers to control I/O direction and output level. The inputs are synchronized to
achieve stable read-levels.

To generate an open-drain output, set the bit in the output register to the desired value.
Use the direction register to control the signal. When set to output, the output driver
actively drives the value on the output. When set to input, the signal floats and can be
pulled up internally or externally.

Pin description

The five GPIO ports in the LPC2921/2923/2925 have the pins listed below. The GPIO pins
are combined with other functions on the port pins of the LPC2921/2923/2925. Table 16
shows the GPIO pins.

Table 16. GPIO pins

Symbol Pin name Direction Description

GPIOO pin[31:0] PO[31:0] IN/OUT GPIO port x pins 31to 0
GPIO1 pin[27:0] P1[27:0] IN/OUT GPIO port x pins 27 to 0
GPIO5 pin[19:18] P5[19:18] IN/OUT GPIO port x pins 19 and 18

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2010. All rights reserved.

Product data sheet

Rev. 03 — 14 April 2010 28 of 84



NXP Semiconductors LPC2921/2923/2925

6.13.2

6.13.2.1

6.13.3

LPC2921_23_25_3

ARM9 microcontroller with CAN, LIN, and USB

LIN

The LPC2921/2923/2925 contain two LIN 2.0 master controllers. These can be used as
dedicated LIN 2.0 master controllers with additional support for sync break generation and
with hardware implementation of the LIN protocol according to spec 2.0.

The key features are:

* Complete LIN 2.0 message handling and transfer
* One interrupt per LIN message

¢ Slave response time-out detection

* Programmable sync-break length

¢ Automatic sync-field and sync-break generation
* Programmable inter-byte space

¢ Hardware or software parity generation

* Automatic checksum generation

* Fault confinement

* Fractional baud rate generator

Pin description

The two LIN 2.0 master controllers in the LPC2921/2923/2925 have the pins listed below.
The LIN pins are combined with other functions on the port pins of the
LPC2921/2923/2925. Table 18 shows the LIN pins. For more information see Ref. 1
subsection 3.43, LIN master controller.

Table 18. LIN controller pins

Symbol Pin name Direction Description
LINO/L TXD TXDLO/1 ouT LIN channel 0/1 transmit data output
LINO/L RXD RXDLO/1 IN LIN channel 0/1 receive data input

Remark: Both LIN channels can be also configured as UART channels.

I2C-bus serial 1/0 controllers
The LPC2921/2923/2925 each contain two 12C-bus controllers.

The I12C-bus is bidirectional for inter-IC control using only two wires: a Serial CLock line
(SCL) and a Serial DAta line (SDA). Each device is recognized by a unique address and
can operate as either a receiver-only device (e.g., an LCD driver) or as a transmitter with
the capability to both receive and send information (such as memory). Transmitters and/or
receivers can operate in either master or slave mode, depending on whether the chip has
to initiate a data transfer or is only addressed. The I12C is a multi-master bus, and it can be
controlled by more than one bus master connected to it.

The main features if the 12C-bus interfaces are:

* 12C0 and 12C1 use standard 1/O pins with bit rates of up to 400 kbit/s (Fast I2C-bus)
and do not support powering off of individual devices connected to the same bus
lines.

* Easy to configure as master, slave, or master/slave.
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6.13.3.1

6.14

6.14.1

LPC2921_23_25_3

ARM9 microcontroller with CAN, LIN, and USB

* Programmable clocks allow versatile rate control.
¢ Bidirectional data transfer between masters and slaves.
* Multi-master bus (no central master).

* Arbitration between simultaneously transmitting masters without corruption of serial
data on the bus.

¢ Serial clock synchronization allows devices with different bit rates to communicate via
one serial bus.

¢ Serial clock synchronization can be used as a handshake mechanism to suspend and
resume serial transfer.

* The I2C-bus can be used for test and diagnostic purposes.
 All I2C-bus controllers support multiple address recognition and a bus monitor mode.

Pin description

Table 19. 12C-bus pins[l

Symbol Pin name Direction Description
I2C SCLO/1  SCLO0/1 1/0 I2C clock input/output
12C SDAO/1  SDA0/1 110 I2C data input/output

[1]1 Note that the pins are not 12C-bus compliant open-drain pins.

Modulation and Sampling Control SubSystem (MSCSS)

The Modulation and Sampling Control Subsystem (MSCSS) in the LPC2921/2923/2925
includes four Pulse Width Modulators (PWMs), two 10-bit successive approximation
Analog-to-Digital Converters (ADCs) and two timers.

The key features of the MSCSS are:

¢ Two 10-bit, 400 ksample/s, 8-channel ADCs with 3.3 V inputs and various trigger-
start options.

* Four 6-channel PWMs (Pulse Width Modulators) with capture and trap functionality.
Two dedicated timers to schedule and synchronize the PWMs and ADCs.

¢ Quadrature encoder interface.

Functional description

The MSCSS contains Pulse Width Modulators (PWMs), Analog-to-Digital Converters
(ADCs) and timers.

Figure 5 provides an overview of the MSCSS. An AHB-to-APB bus bridge takes care of
communication with the AHB system bus. Two internal timers are dedicated to this
subsystem. MSCSS timer O can be used to generate start pulses for the ADCs and the
first PWM. The second timer (MSCSS timer 1) is used to generate ‘carrier’ signals for the
PWMs. These carrier patterns can be used, for example, in applications requiring current
control. Several other trigger possibilities are provided for the ADCs (external, cascaded
or following a PWM). The capture inputs of both timers can also be used to capture the
start pulse of the ADCs.
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6.14.3

6.14.4

6.14.4.1

LPC2921_23_25_3

ARM9 microcontroller with CAN, LIN, and USB

Remark: The IDXO0 function for the QEI, the external start function for ADC1, and the
TRAPO/1 functions for the PWMO0/1 are not pinned out on the LPC2921/2923/2925.

Clock description

The MSCSS is clocked from a number of different sources:

* CLK_SYS_MSCSS_A clocks the AHB side of the AHB-to-APB bus bridge
* CLK_MSCSS_APB clocks the subsystem APB bus
¢ CLK_MSCSS_MTMRO/1 clocks the timers
¢ CLK_MSCSS PWM]J0:3] clocks the PWMs.
Each ADC has two clock areas; an APB part clocked by CLK_MSCSS_ADCx_APB (x =1

or 2) and a control part for the analog section clocked by CLK_ADCx = 1 or 2), see
Section 6.7.2.

All clocks are derived from the BASE_MSCSS_CLK, except for CLK_SYS MSCSS_A
which is derived form BASE_SYS_ CLK, and the CLK_ADCXx clocks which are derived
from BASE_CLK_ADC. If specific PWM or ADC modules are not used their corresponding
clocks can be switched off.

Analog-to-digital converter
The MSCSS in the LPC2921/2923/2925 includes two 10-bit successive-approximation
analog-to-digital converters.
The key features of the ADC interface module are:
* ADC1 and ADC2: Eight analog inputs; time-multiplexed; measurement range up to
3.3V.
* External reference-level inputs.

* 400 ksamples per second at 10-bit resolution up to 1500 ksamples per second at 2-bit
resolution.

* Programmable resolution from 2-bit to 10-bit.

* Single analog-to-digital conversion scan mode and continuous analog-to-digital
conversion scan mode.

* Optional conversion on transition on external start input, timer capture/match signal,
PWM_sync or ‘previous’ ADC.

* Converted digital values are stored in a register for each channel.

¢ Optional compare condition to generate a ‘less than’ or an ‘equal to or greater than’
compare-value indication for each channel.

* Power-down mode.

Functional description

The ADC block diagram, Figure 6, shows the basic architecture of each ADC. The ADC
functionality is divided into two major parts; one part running on the MSCSS Subsystem
clock, the other on the ADC clock. This split into two clock domains affects the behavior
from a system-level perspective. The actual analog-to-digital conversions take place in the
ADC clock domain, but system control takes place in the system clock domain.
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* Motor controller: The PWM provides multi-phase outputs, and these outputs can be
controlled to have a certain pattern sequence. In this way the force/torque of the
motor can be adjusted as desired. This makes the PWM function as a motor drive.

Fig 7.

sync_in

transfer_enable_in

APB DOMAIN 1 PWM DOMAIN
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APB system bus { N capture data i BWM match outputs
> . capture inputs
PWM : COUNTER, p p
CONTROL ' PRESCALE
IRQ pwm & PWM counter value ! COUNTER
REGISTERS : SHABOW
IRQ capt_match config data \ REGISTERS trap input
E carrier inputs
IRQs ' R
A
transfer_enable_out
sync_out
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PWM block diagram

6.14.5.2

LPC2921_23_25_3

The PWM block diagram in Figure 7 shows the basic architecture of each PWM. PWM
functionality is split into two major parts, a APB domain and a PWM domain, both of which
run on clocks derived from the BASE_MSCSS_CLK. This split into two domains affects
behavior from a system-level perspective. The actual PWM and prescale counters are
located in the PWM domain but system control takes place in the APB domain.

The actual PWM consists of two counters; a 16-bit prescale counter and a 16-bit PWM
counter. The position of the rising and falling edges of the PWM outputs can be
programmed individually. The prescale counter allows high system bus frequencies to be
scaled down to lower PWM periods. Registers are available to capture the PWM counter
values on external events.

Note that in the Modulation and Sampling Control SubSystem (MSCSS), each PWM has
its individual clock source CLK_MSCSS_PWMXx (x runs from 0 to 3). Both the prescale
and the timer counters within each PWM run on this clock CLK_MSCSS_ PWMx, and all
time references are related to the period of this clock. See Section 6.15 for information on
generation of these clocks.

Synchronizing the PWM counters

A mechanism is included to synchronize the PWM period to other PWMs by providing a
sync input and a sync output with programmable delay. Several PWMs can be
synchronized using the trans_enable_in/trans_enable_out and sync_in/sync_out ports.
See Figure 5 for details of the connections of the PWM modules within the MSCSS in the
LPC2921/2923/2925. PWMO can be master over PWM1; PWM1 can be master over
PWM2, etc.
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Fig 11. PLL block diagram

6.15.2.3

LPC2921_23_25_3

Triple output phases: For applications that require multiple clock phases two additional
clock outputs can be enabled by setting register P23EN to logic 1, thus giving three clocks
with a 120° phase difference. In this mode all three clocks generated by the analog
section are sent to the output dividers. When the PLL has not yet achieved lock the
second and third phase output dividers run unsynchronized, which means that the phase
relation of the output clocks is unknown. When the PLL LOCK register is set the second
and third phase of the output dividers are synchronized to the main output clock CLKOUT
PLL, thus giving three clocks with a 120° phase difference.

Direct output mode: In normal operating mode (with DIRECT set to logic 0) the CCO
clock is divided by 2, 4, 8 or 16 depending on the value on the PSEL[1:0] input, giving an
output clock with a 50 % duty cycle. If a higher output frequency is needed the CCO clock
can be sent directly to the output by setting DIRECT to logic 1. Since the CCO does not
directly generate a 50 % duty cycle clock, the output clock duty cycle in this mode can
deviate from 50 %.

Power-down control: A Power-down mode has been incorporated to reduce power
consumption when the PLL clock is not needed. This is enabled by setting the PD control
register bit. In this mode the analog section of the PLL is turned off, the oscillator and the
phase-frequency detector are stopped and the dividers enter a reset state. While in
Power-down mode the LOCK output is low, indicating that the PLL is not in lock. When
Power-down mode is terminated by clearing the PD control-register bit the PLL resumes
normal operation, and makes the LOCK signal high once it has regained lock on the input
clock.

Pin description
The CGUO module in the LPC2921/2923/2925 has the pins listed in Table 25 below.

Table 25. CGUO pins

Symbol Direction Description
XOUT_OsC ouT Oscillator crystal output
XIN_OSC IN Oscillator crystal input or external clock input
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Table 29. Branch clock overview ...continued

Legend:

‘1’ Indicates that the related register bit is tied off to logic HIGH, all writes are ignored
‘0’ Indicates that the related register bit is tied off to logic LOW, all writes are ignored
‘+’ Indicates that the related register bit is readable and writable

Branch clock name Base clock Implemented switch on/off

mechanism

WAKE-UP  AUTO RUN
CLK_UARTO BASE_UART_CLK + + +
CLK_UART1 BASE_UART_CLK + + +
CLK_SPIO BASE_SPI_CLK + + +
CLK_SPI1 BASE_SPI_CLK + + +
CLK_SPI2 BASE_SPI_CLK + + +
CLK_TMRO BASE_TMR_CLK + + +
CLK_TMR1 BASE_TMR_CLK + + +
CLK_TMR2 BASE_TMR_CLK + + +
CLK_TMR3 BASE_TMR_CLK + + +
CLK_ADC1 BASE_ADC_CLK + + +
CLK_ADC2 BASE_ADC_CLK + + +
CLK_USB BASE_USB_CLK + + +

Vectored interrupt controller

The LPC2921/2923/2925 contains a very flexible and powerful Vectored Interrupt
Controller (VIC) to interrupt the ARM processor on request.

The key features are:

Level-active interrupt request with programmable polarity.

56 interrupt-request inputs.

Software-interrupt request capability associated with each request input.

Interrupt request state can be observed before masking.

Software-programmable priority assignments to interrupt requests up to 15 levels.

Software-programmable routing of interrupt requests towards the ARM-processor
inputs IRQ and FIQ.

Fast identification of interrupt requests through vector.
Support for nesting of interrupt service routines.

Functional description

The Vectored Interrupt Controller routes incoming interrupt requests to the ARM
processor. The interrupt target is configured for each interrupt request input of the VIC.
The targets are defined as follows:

Target 0 is ARM processor FIQ (fast interrupt service).
Target 1 is ARM processor IRQ (standard interrupt service).
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Interrupt-request masking is performed individually per interrupt target by comparing the
priority level assigned to a specific interrupt request with a target-specific priority
threshold. The priority levels are defined as follows:

* Priority level O corresponds to ‘masked’ (i.e. interrupt requests with priority O never
lead to an interrupt).
* Priority 1 corresponds to the lowest priority.

* Priority 15 corresponds to the highest priority.
Software interrupt support is provided and can be supplied for:

¢ Testing RTOS (Real-Time Operating System) interrupt handling without using
device-specific interrupt service routines.

* Software emulation of an interrupt-requesting device, including interrupts.

Clock description
The VIC is clocked by CLK_SYS_VIC, see Section 6.7.2.
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9.5 Dynamic characteristics: flash memory and EEPROM

Table 37. Flash characteristics

Tamb = —40 T to +85 C; Vpp(core) = Vbposc _PLL); Vpp(o) = 2.7 V10 3.6V,
Vbpabcavz) = 3.0 V to 3.6 V; all voltages are measured with respect to ground.

Symbol Parameter Conditions Min Typ Max Unit

Nendu endurance [ 10000 - - cycles

tret retention time powered 10 - - years
unpowered 20 - - years

tprog programming time word 0.95 1 1.05 ms

ter erase time global 95 100 105 ms
sector 95 100 105 ms

tinit initialization time - - 150 us

twr(pg) page write time 0.95 1 1.05 ms

taisT) flash word BIST time - 38 70 ns

tacelk) clock access time - - 63.4 ns

taa) address access time - - 60.3 ns

[1] Number of program/erase cycles.

Table 38. EEPROM characteristics

Tamb = 40 T to +85 <C; Vpp(core) = Vbp(osc_pLL): Vopo) = 2.7 V10 3.6 V;

Vbpaabcavz) = 3.0 V to 3.6 V; all voltages are measured with respect to ground.

Symbol Parameter Conditions Min Typ Max Unit

folk clock frequency 200 400 kHz

Nendu endurance 100000 500000 - cycles

tret retention time powered 10 - years
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Fig 28. LPC2921/2923/2925 USB interface on a bus-powered device

10.3 SPI signal forms

LPC2921_23_25_3
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]
-
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SDIn :) MSB IN X DATA VALID X LSB IN X

Fig 29. SPItiming in master mode
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16.1 Data sheet status

Document status[[2] Product status[3! Definition

Objective [short] data sheet Development
Preliminary [short] data sheet  Qualification

Product [short] data sheet Production

This document contains data from the objective specification for product development.
This document contains data from the preliminary specification.

This document contains the product specification.

[1]  Please consult the most recently issued document before initiating or completing a design.

[2] The term ‘short data sheet’ is explained in section “Definitions”.

[3] The product status of device(s) described in this document may have changed since this document was published and may differ in case of multiple devices. The latest product status

information is available on the Internet at URL http://www.nxp.com.

16.2 Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included herein and shall have no liability for the consequences of
use of such information.

Short data sheet — A short data sheet is an extract from a full data sheet
with the same product type number(s) and title. A short data sheet is intended
for quick reference only and should not be relied upon to contain detailed and
full information. For detailed and full information see the relevant full data
sheet, which is available on request via the local NXP Semiconductors sales
office. In case of any inconsistency or conflict with the short data sheet, the
full data sheet shall prevail.

Product specification — The information and data provided in a Product
data sheet shall define the specification of the product as agreed between
NXP Semiconductors and its customer, unless NXP Semiconductors and
customer have explicitly agreed otherwise in writing. In no event however,
shall an agreement be valid in which the NXP Semiconductors product is
deemed to offer functions and qualities beyond those described in the
Product data sheet.

16.3 Disclaimers

Limited warranty and liability — Information in this document is believed to
be accurate and reliable. However, NXP Semiconductors does not give any
representations or warranties, expressed or implied, as to the accuracy or
completeness of such information and shall have no liability for the
consequences of use of such information.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation - lost
profits, lost savings, business interruption, costs related to the removal or
replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability towards
customer for the products described herein shall be limited in accordance
with the Terms and conditions of commercial sale of NXP Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to make
changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in medical, military, aircraft,
space or life support equipment, nor in applications where failure or

LPC2921_23_25_3
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malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors accepts no liability for inclusion and/or use of
NXP Semiconductors products in such equipment or applications and
therefore such inclusion and/or use is at the customer’s own risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on a weakness or default in the
customer application/use or the application/use of customer’s third party
customer(s) (hereinafter both referred to as “Application”). It is customer’s
sole responsibility to check whether the NXP Semiconductors product is
suitable and fit for the Application planned. Customer has to do all necessary
testing for the Application in order to avoid a default of the Application and the
product. NXP Semiconductors does not accept any liability in this respect.

Limiting values — Stress above one or more limiting values (as defined in
the Absolute Maximum Ratings System of IEC 60134) will cause permanent
damage to the device. Limiting values are stress ratings only and (proper)
operation of the device at these or any other conditions above those given in
the Recommended operating conditions section (if present) or the
Characteristics sections of this document is not warranted. Constant or
repeated exposure to limiting values will permanently and irreversibly affect
the quality and reliability of the device.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at http://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

No offer to sell or license — Nothing in this document may be interpreted or
construed as an offer to sell products that is open for acceptance or the grant,
conveyance or implication of any license under any copyrights, patents or
other industrial or intellectual property rights.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from national authorities.

Non-automotive qualified products — Unless this data sheet expressly
states that this specific NXP Semiconductors product is automotive qualified,
the product is not suitable for automotive use. It is neither qualified nor tested
in accordance with automotive testing or application requirements. NXP
Semiconductors accepts no liability for inclusion and/or use of
non-automotive qualified products in automotive equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards, customer
(a) shall use the product without NXP Semiconductors’ warranty of the
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