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NXP Semiconductors LPC2292/2294

16/32-bit ARM microcontrollers with external memory interface

Table 1.  Ordering information ...continued

Type number Package
Name Description Version
LPC2294HBD144 LQFP144  plastic low profile quad flat package; SOT486-1
144 leads; body 20 x 20 x 1.4 mm
LPC2294HBD144/00 LQFP144  plastic low profile quad flat package; SOT486-1
144 leads; body 20 x 20 x 1.4 mm
LPC2294HBD144/01 LQFP144  plastic low profile quad flat package; SOT486-1

144 leads; body 20 x 20 x 1.4 mm

3.1 Ordering options

Table 2. Ordering options

Type number Flash RAM CAN Fast GPIO/ Temperature range
memory SSP/

Enhanced

UART, ADC,

Timer
LPC2292FBD144/01 256 kB 16 kB 2 channels yes —40 °C to +85 °C
LPC2292FET144/00 256 kB 16 kB 2 channels no —40 °C to +85 °C
LPC2292FET144/01 256 kB 16 kB 2 channels yes —40 °C to +85 °C
LPC2292FET144/G 256 kB 16 kB 2 channels no —40 °C to +85 °C
LPC2294HBD144 256 kB 16 kB 4 channels no —40°Cto +125 °C
LPC2294HBD144/00 256 kB 16 kB 4 channels no —40°Cto +125 °C
LPC2294HBD144/01 256 kB 16 kB 4 channels yes —40°Cto +125 °C
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4. Block diagram

16/32-bit ARM microcontrollers with external memory interface
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When test/debug interface is used, GPIO/other functions sharing these pins are not available.
Pins shared with GPIO.

Available in LPC2294 only.
SSP interface and high-speed GPIO are available on LPC2292/2294/01 only.
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NXP Semiconductors LPC2292/2294

16/32-bit ARM microcontrollers with external memory interface

5. Pinning information

5.1 Pinning
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(1) Pin configuration is identical for devices with and without /00 and /01 suffixes.

Fig 2. LQFP144 pinning

ball A1 LPC2292FET144()
index area
123456 7 8 910111213

O0O0OO0O0OOO0OOOOOOO
O0OO0OO0O0OOO0OOOOOOO
O0O0OO0O0OOO0OOOOOOO
0000000000000

Al OOO0OO0OO0OOOOOOOOO
Bl O0OO0OOOOOO0OOOOO0
Cl O0O0OO0OOO0O0OOOOOO0O0
D] OO0OOOOOOOOOOO
E] OOOO (oXeXeXe]
F| 0OO0O0OO (oXeXeXe]
G| OOOO 0000
H] OOOO 0000
Jf 0000 0000
K
L
M
N

002aad191

Transparent top view

(1) Pin configuration is identical for devices with and without /00 and /01 suffixes.

Fig 3. TFBGA144 pinning
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16/32-bit ARM microcontrollers with external memory interface

5.2 Pin description

Table 4. Pin description
Symbol Pin (LQFP)  Pin Type Description
(TFBGA)W
PO[0] to PO[31] 110 Port O: Port 0 is a 32-bit bidirectional I/O port with individual

direction controls for each bit. The operation of port 0 pins
depends upon the pin function selected via the Pin Connect

Block.
Pins 26 and 31 of port 0 are not available.

PO[0}/TXDO/ 422 L4l2 o TXDO0 — Transmitter output for UARTO.
PWM1 (@) PWM1 — Pulse Width Modulator output 1.
PO[1/RXDO/ 494 K6l I RXDO — Receiver input for UARTO.
PWMS/EINTO (@) PWM3 — Pulse Width Modulator output 3.

| EINTO — External interrupt O input
Po[2)/SCL/ 5001 L6l 1/0 SCL — 12C-bus clock input/output. Open-drain output (for
CAPO[0] I2C-bus compliance).

| CAPO[0] — Capture input for Timer 0, channel 0.
PO[3]/SDA/ 5805l M8l 110 SDA — 12C-bus data input/output. Open-drain output (for
MATO[OJ/EINT1 I2C-bus compliance).

(@) MATO[0] — Match output for Timer 0, channel 0.

| EINT1 — External interrupt 1 input.
PO[4]/SCKO0/ 5902 Lsla 1/0 SCKO — Serial clock for SPI0. SPI clock output from master
CAPO[1] or input to slave.

| CAPO[1] — Capture input for Timer 0, channel 1.
PO[5)/MISO0/ 61 NolZl 1/0 MISOO — Master In Slave OUT for SPI0. Data input to SPI
MATO[1] master or data output from SPI slave.

O MATO[1] — Match output for Timer 0, channel 1.
PO[6}/MOSIO/ 68 N11[2] 1/0 MOSIO — Master Out Slave In for SPIO. Data output from SPI
CAPO[2] master or data input to SPI slave.

| CAPO[2] — Capture input for Timer 0, channel 2.
PO[7]/SSELO/ 69141 M1141 | SSELO — Slave Select for SPI0. Selects the SPI interface as
PWM2/EINT2 a slave.

(@) PWM2 — Pulse Width Modulator output 2.

| EINT2 — External interrupt 2 input.
PO[8])/TXD1/ 7502 L1202 ) TXD1 — Transmitter output for UART1.
PWM4 (@) PWM4 — Pulse Width Modulator output 4.
PO[9])/RXD1/ 7614 L1304 I RXD1 — Receiver input for UART1.
PWMBG/EINT3 (@) PWM6 — Pulse Width Modulator output 6.

| EINT3 — External interrupt 3 input.
PO[10]/RTS1/ 7814 K112 o RTS1 — Request to Send output for UART1.
CAP1[0] | CAP1[0] — Capture input for Timer 1, channel 0.
PO[11)/)CTS1/ 834 J122 I CTS1 — Clear to Send input for UART1.
CAP1[1] |

CAP1[1] — Capture input for Timer 1, channel 1.
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Table 4. Pin description ...continued

16/32-bit ARM microcontrollers with external memory interface

Symbol Pin (LQFP)  Pin
(TFBGA)L

PO[12]/DSR1/ 8412 J132
MAT1[0)/RD4

PO[13)/DTR1/  85[2 H10[l
MAT1[1)/TD4

PO[14]/DCD1/ 9214 G104
EINT1

PO[15]/RI1/ 994l E114]
EINT2

PO[16]/EINTO/ 1004 E104
MATO[2)/

CAPO[2]

PO[17)/CAP1[2)/ 101[2 D132
SCK1/MAT1[2]

PO[18]/CAP1[3]/ 12112 D82l

MISO1/MAT1[3]

PO[19)/MAT1[2)/ 122121 csl2l
MOSI1/CAP1[2]

PO[20)/MAT1[3])/ 1234 B8l
SSEL1/EINT3

PO[21]/PWM5/ 412 cil2
RD3/CAP1[3]

PO[22)/TD3/ 52 D42
CAPO[0]/

MATO[0]

PO[23]/RD2 6121 D32
PO[24]/TD2 82l D12
PO[25]/RD1 212 H1[2

Type

- O

- — O O O

Description

DSR1 — Data Set Ready input for UART1.
MAT1[0] — Match output for Timer 1, channel 0.
RD4 — CAN4 receiver input (LPC2294 only).
DTR1 — Data Terminal Ready output for UART1.
MAT1[1] — Match output for Timer 1, channel 1.
TD4 — CAN4 transmitter output (LPC2294 only).
DCD1 — Data Carrier Detect input for UART1.
EINT1 — External interrupt 1 input.

Note: LOW on this pin while RESET is LOW forces on-chip
bootloader to take over control of the part after reset.

RI1 — Ring Indicator input for UART1.

EINT2 — External interrupt 2 input.

EINTO — External interrupt O input.

MATO[2] — Match output for Timer 0, channel 2.
CAPO[2] — Capture input for Timer 0, channel 2.
CAP1[2] — Capture input for Timer 1, channel 2.

SCK1 — Serial Clock for SP11/SSPEL SPI clock output from
master or input to slave.

MAT1[2] — Match output for Timer 1, channel 2.
CAP1[3] — Capture input for Timer 1, channel 3.

MISO1 — Master In Slave Out for SP11/SSPEL. Data input to
SPI master or data output from SPI slave.

MAT1[3] — Match output for Timer 1, channel 3.
MAT1[2] — Match output for Timer 1, channel 2.

MOSI1 — Master Out Slave In for SP11/SSPE!. Data output
from SPI master or data input to SPI slave.

CAP1[2] — Capture input for Timer 1, channel 2.
MAT1[3] — Match output for Timer 1, channel 3.

SSEL1 — Slave Select for SPI1/SSPEI. Selects the SPI
interface as a slave.

EINT3 — External interrupt 3 input.

PWM5 — Pulse Width Modulator output 5.

RD3 — CANB3 receiver input (LPC2294 only).
CAP1[3] — Capture input for Timer 1, channel 3.
TD3 — CANB3 transmitter output (LPC2294 only).
CAPO[0] — Capture input for Timer 0, channel 0.
MATO[0] — Match output for Timer 0, channel 0.
RD2 — CAN2 receiver input.

TD2 — CAN2 transmitter output.

RD1 — CANL1 receiver input.

LPC2292_2294 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.

Product data sheet

Rev. 8 — 8 June 2011 9 of 54



NXP Semiconductors

LPC2292/2294

16/32-bit ARM microcontrollers with external memory interface

Table 4. Pin description ...continued
Symbol Pin (LQFP)  Pin Type Description
(TFBGA)L

P2[24]/D24 11071 E2[1 1/0 D24 — External memory data line 24.

P2[25]/D25 1201 E1l 1/0 D25 — External memory data line 25.

P2[26]/D26/ 131 F4l1 1/0 D26 — External memory data line 26.

BOOTO ! BOOTO — While RESET is low, together with BOOT1
controls booting and internal operation. Internal pull-up
ensures high state if pin is left unconnected.

P2[27)/D27/ 1671 F1l1 1/0 D27 — External memory data line 27.

BOOT1 | BOOT1 — While RESET is low, together with BOOTO
controls booting and internal operation. Internal pull-up
ensures high state if pin is left unconnected.

BOOT1:0 = 00 selects 8-bit memory on CSO for boot.
BOOT1:0 = 01 selects 16-bit memory on CSO0 for boot.
BOOT1:0 = 10 selects 32-bit memory on CSO for boot.
BOOT1:0 = 11 selects internal flash memory.

P2[28]/D28 1717 G2l 1/0 D28 — External memory data line 28.

P2[29]/D29 181 G1a 1/0 D29 — External memory data line 29.

P2[30)/D30/ 1906 G3l 1/0 D30 — External memory data line 30.

AIN4 | AIN4 — ADC, input 4. This analog input is always connected
to its pin.

P2[31)/D31/ 20[6l G4lel 1/0 D31 — External memory data line 31.

AINS | AIN5 — ADC, input 5. This analog input is always connected
to its pin.

P3[0] to P3[31] 110 Port 3 — Port 3 is a 32-bit bidirectional 1/0 port with individual
direction controls for each bit. The operation of port 3 pins
depends upon the pin function selected via the Pin Connect
Block.

P3[0/AO 8ol7l G121 0 A0 — External memory address line 0.

P3[1])/AL 887 H13[ ) A1l — External memory address line 1.

P3[2]/A2 871 H12[1 0 A2 — External memory address line 2.

P3[3])/A3 811 Jio ) A3 — External memory address line 3.

P3[4]/A4 8ol K13 o A4 — External memory address line 4.

P3[5])/A5 741 M13[ ) A5 — External memory address line 5.

P3[6]/A6 731 N13[ o A6 — External memory address line 6.

P3[7]/A7 7201 M12[1 ) A7 — External memory address line 7.

P3[8]/A8 711 N12[71 o A8 — External memory address line 8.

P3[9])/A9 66L71 Mio[ ) A9 — External memory address line 9.

P3[10])/A10 651 N10[ o A10 — External memory address line 10.

P3[11J/A11 641 Kol ) A11 — External memory address line 11.

P3[12)/A12 631 Lol 0 A12 — External memory address line 12.

P3[13]/A13 621 Mol ) A13 — External memory address line 13.

P3[14]/A14 56071 K7 o A14 — External memory address line 14.

P3[15]/A15 55071 L7 ) A15 — External memory address line 15.

P3[16]/A16 531 M7 o A16 — External memory address line 16.
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LPC2292_2294

6.6

6.7

16/32-bit ARM microcontrollers with external memory interface

Table 5. Interrupt sources ...continued
Block Flag(s) VIC channel #
UART1 RX Line Status (RLS) 7

Transmit Holding Register empty (THRE)

RX Data Available (RDA)

Character Time-out Indicator (CTI)

Modem Status Interrupt (MSI)

Auto-baud time-out (ABTO)End of auto-baud (ABEO)]

PWMO Match 0 to 6 (MRO, MR1, MR2, MR3, MR4, MR5, MR6)

12C Sl (state change)

SPIO SPIF, MODF 10

SPI1 and SSP  SPIF, MODF and TXRIS, RXRIS, RTRIS, RORRIS 11

PLL PLL Lock (PLOCK) 12

RTC RTCCIF (Counter Increment), RTCALF (Alarm) 13

System Control  External Interrupt O (EINTO) 14
External Interrupt 1 (EINT1) 15
External Interrupt 2 (EINT2) 16
External Interrupt 3 (EINT3) 17

ADC ADC 18

CAN 1 ORed CAN Acceptance Filter 19
CAN1/2 Tx 20,21
CAN2/3 Tx (LPC2294 only) 22,23
reserved 24, 25
CAN1/2 Rx 26, 27
CANB3/4 Rx (LPC2294 only) 28,29

[1] SSP interface and UARTO/1 auto-baud control are available on LPC2292/2294/01 only.

Pin connect block

The pin connect block allows selected pins of the microcontroller to have more than one
function. Configuration registers control the multiplexers to allow connection between the
pin and the on chip peripherals. Peripherals should be connected to the appropriate pins
prior to being activated, and prior to any related interrupt(s) being enabled. Activity of any
enabled peripheral function that is not mapped to a related pin should be considered
undefined.

External memory controller

The external Static Memory Controller is a module which provides an interface between
the system bus and external (off-chip) memory devices. It provides support for up to four
independently configurable memory banks (16 MB each with byte lane enable control)
simultaneously. Each memory bank is capable of supporting SRAM, ROM, flash EPROM,
burst ROM memory, or some external 1/0 devices.

Each memory bank may be 8-bit, 16-bit, or 32-bit wide.
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6.15.2

6.16

6.16.1

6.17

6.17.1

LPC2292_2294

16/32-bit ARM microcontrollers with external memory interface

Features available in LPC2292/2294/01 only

The LPC2292/2294/01 can count external events on one of the capture inputs if the
external pulse lasts at least one half of the period of the PCLK. In this configuration,
unused capture lines can be selected as regular timer capture inputs, or used as external
interrupts.

¢ Timer can count cycles of either the peripheral clock (PCLK) or an externally supplied
clock.

* When counting cycles of an externally supplied clock, only one of the timer’s capture
inputs can be selected as the timer’s clock. The rate of such a clock is limited to
PCLK / 4. Duration of HIGH/LOW levels on the selected CAP input cannot be shorter
than 1/ (2PCLK).

Watchdog timer

The purpose of the watchdog is to reset the microcontroller within a reasonable amount of
time if it enters an erroneous state. When enabled, the watchdog will generate a system
reset if the user program fails to ‘feed’ (or reload) the watchdog within a predetermined
amount of time.

Features

* Internally resets chip if not periodically reloaded.
* Debug mode.

* Enabled by software but requires a hardware reset or a watchdog reset/interrupt to be
disabled.

¢ Incorrect/incomplete feed sequence causes reset/interrupt if enabled.
* Flag to indicate watchdog reset.
* Programmable 32-bit timer with internal prescaler.

* Selectable time period from (Teypcik) x 256 x 4) to (TeypcLk) x 232 x 4) in multiples of
TeypcLk) x 4.

Real-time clock

The Real-Time Clock (RTC) is designed to provide a set of counters to measure time
when normal or idle operating mode is selected. The RTC has been designed to use little
power, making it suitable for battery powered systems where the CPU is not running
continuously (Idle mode).

Features

* Measures the passage of time to maintain a calendar and clock.
¢ Ultra-low power design to support battery powered systems.

* Provides Seconds, Minutes, Hours, Day of Month, Month, Year, Day of Week, and
Day of Year.

* Programmable Reference Clock Divider allows adjustment of the RTC to match
various crystal frequencies.
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16/32-bit ARM microcontrollers with external memory interface

6.18 Pulse width modulator

The PWM is based on the standard Timer block and inherits all of its features, although
only the PWM function is pinned out on the LPC2292/2294. The Timer is designed to
count cycles of the peripheral clock (PCLK) and optionally generate interrupts or perform
other actions when specified timer values occur, based on seven match registers. The
PWM function is also based on match register events.

The ability to separately control rising and falling edge locations allows the PWM to be
used for more applications. For instance, multi-phase motor control typically requires
three non-overlapping PWM outputs with individual control of all three pulse widths and
positions.

Two match registers can be used to provide a single edge controlled PWM output. One
match register (MRO) controls the PWM cycle rate, by resetting the count upon match.
The other match register controls the PWM edge position. Additional single edge
controlled PWM outputs require only one match register each, since the repetition rate is
the same for all PWM outputs. Multiple single edge controlled PWM outputs will all have a
rising edge at the beginning of each PWM cycle, when an MRO match occurs.

Three match registers can be used to provide a PWM output with both edges controlled.
Again, the MRO match register controls the PWM cycle rate. The other match registers
control the two PWM edge positions. Additional double edge controlled PWM outputs
require only two match registers each, since the repetition rate is the same for all PWM
outputs.

With double edge controlled PWM outputs, specific match registers control the rising and
falling edge of the output. This allows both positive going PWM pulses (when the rising
edge occurs prior to the falling edge), and negative going PWM pulses (when the falling
edge occurs prior to the rising edge).

6.18.1 Features

LPC2292_2294

¢ Seven match registers allow up to six single edge controlled or three double edge
controlled PWM outputs, or a mix of both types.

* The match registers also 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.

* Supports single edge controlled and/or double edge controlled PWM outputs. Single
edge controlled PWM outputs all go HIGH at the beginning of each cycle unless the
output is a constant LOW. Double edge controlled PWM outputs can have either edge

occur at any position within a cycle. This allows for both positive going and negative
going pulses.

¢ Pulse period and width can be any number of timer counts. This allows complete
flexibility in the trade-off between resolution and repetition rate. All PWM outputs will
occur at the same repetition rate.

¢ Double edge controlled PWM outputs can be programmed to be either positive going
or negative going pulses.
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6.19

6.19.1

6.19.2

6.19.3

LPC2292_2294

16/32-bit ARM microcontrollers with external memory interface

* Match register updates are synchronized with pulse outputs to prevent generation of
erroneous pulses. Software must ‘release’ new match values before they can become
effective.

* May be used as a standard timer if the PWM mode is not enabled.

* A 32-bit Timer/Counter with a programmable 32-bit prescaler.

System control

Crystal oscillator

The oscillator supports crystals in the range of 1 MHz to 25 MHz. The oscillator output
frequency is called f,sc and the ARM processor clock frequency is referred to as CCLK for
purposes of rate equations, etc. f,sc and CCLK are the same value unless the PLL is
running and connected. Refer to Section 6.19.2 “PLL" for additional information.

PLL

The PLL accepts an input clock frequency in the range of 10 MHz to 25 MHz. The input
frequency is multiplied up into the range of 10 MHz to 60 MHz with a Current Controlled
Oscillator (CCO). The multiplier can be an integer value from 1 to 32 (in practice, the
multiplier value cannot be higher than 6 on this family of microcontrollers due to the upper
frequency limit of the CPU). The CCO operates in the range of 156 MHz to 320 MHz, so
there is an additional divider in the loop to keep the CCO within its frequency range while
the PLL is providing the desired output frequency. The output divider may be set to divide
by 2, 4, 8, or 16 to produce the output clock. Since the minimum output divider value is 2,
it is insured that the PLL output has a 50 % duty cycle.The PLL is turned off and bypassed
following a chip reset and may be enabled by software. The program must configure and
activate the PLL, wait for the PLL to Lock, then connect to the PLL as a clock source. The
PLL settling time is 100 ps.

Reset and wake-up timer

Reset has two sources on the LPC2292/2294: the RESET pin and watchdog reset. The
RESET pin is a Schmitt trigger input pin with an additional glitch filter. Assertion of chip
reset by any source starts the Wake-up Timer (see Wake-up Timer description below),
causing the internal chip reset to remain asserted until the external reset is de-asserted,
the oscillator is running, a fixed number of clocks have passed, and the on-chip flash
controller has completed its initialization.

When the internal reset is removed, the processor begins executing at address 0, which is
the reset vector. At that point, all of the processor and peripheral registers have been
initialized to predetermined values.

The Wake-up Timer ensures that the oscillator and other analog functions required for
chip operation are fully functional before the processor is allowed to execute instructions.
This is important at power-on, all types of reset, and whenever any of the aforementioned
functions are turned off for any reason. Since the oscillator and other functions are turned
off during Power-down mode, any wake-up of the processor from Power-down mode
makes use of the Wake-up Timer.
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8. Static characteristics

Table 7. Static characteristics
Tamp = 40 € to +125 <, unless otherwise specified.

Symbol  Parameter Conditions Min Typlil Max Unit
Vbpve)  Supply voltage (1.8 V) [ 1.65 1.8 1.95 \%
Vop@va)  supply voltage (3.3 V) Bl 3.0 3.3 3.6 \Y
Vbpa@vz) analog supply voltage 2.5 3.3 3.6 \%
B.3V)
Standard port pins, RESET, RTCK
I LOW-level input current V=0V, no pull-up - - 3 pA
i1 HIGH-level input current V| = Vpp(va): No pull-down - - 3 pA
loz OFF-state output current Vo =0V, Vo = Vpp@iva) - - 3 pA
no pull-up/down
liatch I/O latch-up current —(0.5Vpp@ava) <V, < 100 - - mA
(1.5Vppeavs)); Tj<125°C
Vi input voltage %]3] 0 - 55 \%
Vo output voltage output active 0 - Vbbp(3ava3) \%
ViH HIGH-level input voltage 2.0 - - \%
Vi LOW-level input voltage - - 0.8 \%
Vhys hysteresis voltage 0.4 - - \%
VoH HIGH-level output voltage  loy = -4 mA | Vbp@vz) - 0.4 - - \%
VoL LOW-level output voltage  lo. =4 mA M - - 0.4 Y,
lon HIGH-level output current Vo = Vppavs) — 0.4 V M -4 - - mA
loL LOW-level output current VoL=0.4V [ 4 - - mA
loHs HIGH-level short-circuit Vou =0V 8 - - -45 mA
output current
loLs LOW-level short-circuit VoL = Vop(ava) 8l - - 50 mA
output current
Ipd pull-down current V=5V Bl 10 50 150 pA
lpu pull-up current V=0V 20 _15 -50 -85 pA
Vop@avz) < Vi<5V [ o 0 0 HA
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(1) Example of an actual transfer curve.
(2) The ideal transfer curve.
(3) Differential linearity error (Ep).
(4) Integral non-linearity (E (adj))-
(5) Center of a step of the actual transfer curve.

Fig 5. ADC characteristics
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Test conditions: Power-down mode entered executing code from on-chip flash.
Fig 12. Typical LPC2292/01 core power-down current Ipppg) measured at different temperatures
002aad109
50.0
IDD(act) all peri
peripherals enabled
(mA) \
40.0 all peripherals disabled
30.0
20.0
10.0
0.0

12 20 28 36 44 52 60
frequency (MHz)

Test conditions: Active mode entered executing code from on-chip flash; PCLK = CCLK/,:
Tamb = 25 °C; core voltage 1.8 V.

Fig 13. Typical LPC2294/01 Ipp(acty measured at different frequencies
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all peripherals enabled>/
5.0 all peripherals dise:B/__
/ /
| —
0.0
12 20 28 36 44 52 60

frequency (MHz)

Test conditions: Idle mode entered executing code from on-chip flash; PCLK = CCLK/,:
Tamb = 25 °C; core voltage 1.8 V.

Fig 16. Typical LPC2294/01 Ippdiey measured at different frequencies

15.0 002aad113
IDD(idle)
(mA) 60 MHz
|
10.0 48 MHz
5.0
12 MHz
0.0
1.65 1.80 voltage (V) 1.95
Test conditions: Idle mode entered executing code from on-chip flash; PCLK = CCLK/,:
Tamb = 25 °C; all peripherals enabled but not active.
Fig 17. Typical LPC2294/01 Ipp(qiey measured at different core voltages
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Fig 18. Typical LPC2294/01 Ipp(qiey measured at different temperatures
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Test conditions: Idle mode entered executing code from on-chip flash; PCLK = CCLK/,:

core voltage 1.8 V; all peripherals disabled.
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Test conditions: Power-down mode entered executing code from on-chip flash.

temperature (°C)

Fig 19. Typical LPC2294/01 core power-down current Ipppq) measured at different temperatures
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Table 9.  Typical LPC2292/01 peripheral power consumption in active mode ...continued
Core voltage 1.8 V; Tamp = 25 <; all measurements in ©A; PCLK = CCLK/,- all peripherals enabled.

Peripheral
PWMO
12C-bus
SPI0/1
RTC
PCEMC
ADC
CAN1/2

CCLK =12 MHz
103

9

6

16

306

33

229

CCLK =48 MHz

341
37
27
55
994
128
771

CCLK =60 MHz
407

53

29

78

1205

167

914

Table 10. Typical LPC2294/01 peripheral power consumption in active mode
Core voltage 1.8 V; Tamp = 25 <; all measurements in ©A; PCLK = CCLK/,: all peripherals enabled.

Peripheral CCLK =12 MHz CCLK =48 MHz CCLK =60 MHz
Timer0 43 141 184
Timerl 46 150 180
UARTO 98 320 398
UART1 103 351 421
PWMO 103 341 407
12C-bus 9 37 53
SPI0/1 6 27 29
RTC 16 55 78
PCEMC 306 994 1205
ADC 33 128 167
CAN1/2/3/4 230 769 912
9. Dynamic characteristics
Table 11. Dynamic characteristics
Tamb = 40 T to +125 <C; Vppavs), Vopavs) over specified ranges.[t
Symbol Parameter Conditions Min Typ Max Unit
External clock
fosc oscillator frequency supplied by an external 1 - 25 MHz
oscillator (signal generator)
external clock frequency 1 - 25 MHz
supplied by an external
crystal oscillator
external clock frequency if 10 - 25 MHz
on-chip PLL is used
external clock frequency if 10 - 25 MHz
on-chip bootloader is used
for initial code download
Tey(clk) clock cycle time 20 - 1000 ns
tcHex clock HIGH time Teycky X 0.4 - - ns
tcLex clock LOW time Tey(clky x 0.4 - - ns

LPC2292_2294
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External memory interface dynamic characteristics
CL=25pF Taqmp =40 €T

16/32-bit ARM microcontrollers with external memory interface

Symbol

Parameter

Common to read and write cycles

tcHav

tcHesL

tcHesH

tcHANY

XCLK HIGH to address valid
time

XCLK HIGH to CS LOW time
XCLK HIGH to CS HIGH
time

XCLK HIGH to address
invalid time

Read cycle parameters

tesLav
toeLav

tesLoEL

tam
tam(ibr)
tam(sbr)

thp)
tcsHOEH

toeHANY

tcHoEL

tcHoEH

CS LOW to address valid
time
OE LOW to address valid
time
CS LOW to OE LOW time

memory access time

memory access time (initial
burst-ROM)

memory access time
(subsequent burst-ROM)

data input hold time
CS HIGH to OE HIGH time

OE HIGH to address invalid
time
XCLK HIGH to OE LOW time

XCLK HIGH to OE HIGH
time

Write cycle parameters

tavesL

tesLpv
tesLweL
tesLaLsL
tweLDV
tesLpv

tWELWEH

tBLSLBLSH

tWEHANV

twEHDNV

tBLSHANV

LPC2292_2294

address valid to CS LOW
time

CS LOW to data valid time
CS LOW to WE LOW time
CS LOW to BLS LOW time
WE LOW to data valid time
CS LOW to data valid time
WE LOW to WE HIGH time

BLS LOW to BLS HIGH time

WE HIGH to address invalid
time
WE HIGH to data invalid time

BLS HIGH to address invalid
time

N

Min

Lelid] (Tcy(CCLK) X (2 + WSTl)) +

(-20)

2lid] (Tcy(CCLK) X (2 + WSTl)) +

(=20)

L Tey(cork) + (-20)

Teyceky x (L + WST2) - 5

el Tcy(CCLK) X (1 + WSTZ) -5

Tey(cerky — 5

(2 x Teycerky) =5

TeycoLky — 5

All information provided in this document is subject to legal disclaimers.

Typ Max Unit
10 ns
10 ns
10 ns
10 ns
+10 ns
+10 ns
+5 ns
- ns
- ns
- ns
- ns
+5 ns
+5 ns
+5 ns
+5 ns
- ns
+5 ns
+5 ns
+5 ns
+5 ns
+5 ns

Tcy(CCLK) X (l + ns
WST2) + 5

Tey(coLk) X ns
(1 +WST2)+5

TCy(CCLK) +5 ns

(2 x Teycerky) +5 ns

TCy(CCLK) +5 ns
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10. Package outline

LQFP144: plastic low profile quad flat package; 144 leads; body 20 x 20 x 1.4 mm SOT486-1

[A]
—73
72— -
.
= ZF
=
=
Ei £ Me I "2 A1Z ] } (A3)
= P e
= e
Ejbp -— | —
=
37
36
k =lv@[A]
- D > {E‘
Hp = v@
0 5 10 mm
Lo by 0
scale

DIMENSIONS (mm are the original dimensions)

A
UNIT | x| A1 | A2 | As | bp | ¢ DWIEM | e | Hp | Hg | L Lp | v w y |zp®|zeg®]| o

0.15 | 1.45 027 | 020 | 201 | 20.1 22.15|22.15 0.75 14 | 14| 7°
mmo 16 005|135 | 925 | 017 | 009 | 19.9 | 109 | O° |2185|2185| 1 |45 | 02 |008 1008 1 | g | oo

Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.

REFERENCES
OUTLINE EUROPEAN ISSUE DATE
VERSION IEC JEDEC JEITA PROJECTION

06-03-14-
SOT486-1 136E23 MS-026 = @ 03.02.20

Fig 25. Package outline SOT486-1 (LQFP144)
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TFBGA144: plastic thin fine-pitch ball grid array package; 144 balls SOT569-2
D e
ball A1
index area ‘
| -
‘ A )
R R N Sl \
‘ P A; O
‘
&
= [e] bs $lovw|c|A]B]
‘ ‘ ‘ Slowm|C //Tydc (Ol y]
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L[ OO0O0O0O0O0OOO0OO0OO0O00C—TF— D
K 000000 OOOOOC%j D
J| O0OO0OO 0000 D
H 0000 ! 0000 E D
G%}%{%—«&»—%} o—- [e2] —+p—
F 0000 | 0000 D
E| oooo $ 0000 D
D 0000000000000 D
c OOOOOOgOOOOOO L IP
B 0000000000000 //’ 3\\
A OOOOOO?OOOOOO I D }
\
\ LI /
ball A1 1.3 5 7 _9_ 11__13 N
index area 2 4 6 g 10 12
? ? 1‘0 mm
scale
DIMENSIONS (mm are the original dimensions)
UNIT A Aq Ao b D E e e] en v w y y1
max | 1.20 | 0.40 | 0.80 | 0.50 | 12.1 | 12.1
mm | nom | 1.05 | 035 | 0.70 | 045 | 120 | 120 | 0.8 9.6 96 | 015|005 | 0.1 | 0.08
min | 0.95 | 0.30 | 0.65 | 0.40 | 11.9 | 11.9
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC JEITA PROJECTION ISSUE DATE
98-01-29
SOT569-2 E} @ 08-03-14

Fig 26. Package outline SOT569-2 (TFBGA144)
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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
product for such automotive applications, use and specifications, and (b)
whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s

14. Contact information

own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

13.4 Trademarks

Notice: All referenced brands, product names, service names and trademarks
are the property of their respective owners.

12C-bus — logo is a trademark of NXP B.V.

For more information, please visit: http://www.nxp.com

For sales office addresses, please send an email to: salesaddresses@nxp.com
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