NXP USA Inc. - LPC43S30FET256E Datasheet

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Details

Product Status Active

Core Processor ARM® Cortex®-M4/M0

Core Size 32-Bit Dual-Core

Speed 204MHz

Connectivity CANbus, EBI/EMI, Ethernet, I2C, IrDA, Microwire, SD, SPI, SSI, SSP, UART/USART, USB, USB OTG
Peripherals Brown-out Detect/Reset, DMA, I2S, Motor Control PWM, POR, PWM, WDT

Number of I/O 164

Program Memory Size -

Program Memory Type ROMless
EEPROM Size -
RAM Size 264K x 8

Voltage - Supply (Vcc/vdd) 2.2V ~ 3.6V

Data Converters A/D 8x10b; D/A 1x10b
Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)
Mounting Type Surface Mount
Package / Case 256-LBGA

Supplier Device Package 256-LBGA (17x17)

Purchase URL https://www.e-xfl.com/product-detail/nxp-semiconductors/Ipc43s30fet256e

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/lpc43s30fet256e-4420826
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

NXP Semiconductors LPC43850/830/820

32-bit ARM Cortex-M4/MO microcontroller

6. Pinning information

6.1 Pinning
LPC43S50/30FET256 LPC43S50/20FET180
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Fig 2.  Pin configuration LBGA256 package Fig 3. Pin configuration TFBGA180 package
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Fig 4. Pin configuration TFBGA100 package Fig 5. Pin configuration LQFP144 package

6.2 Pin description

On the LPC43S50/S30/S20, digital pins are grouped into 16 ports, named PO to P9 and
PA to PF, with up to 20 pins used per port. Each digital pin can support up to eight different
digital functions, including General-Purpose 1/0 (GPIO), selectable through the System
Configuration Unit (SCU) registers. The pin name is not indicative of the GPIO port
assigned to it.
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NXP Semiconductors

LPC43S50/S30/S20

32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.
Symbol o o o Description
(e} e} o <t 5]
[Te] — — <t =
N < < — 2
< 0] 0) o o @
a 2 2 & 2 g2
- ~ ~ | x= &
P3_4 Al5 C14 B8 119 & |N; I/O | GPIO1[14] — General purpose digital input/output pin.
PU [ R — Function reserved.
- R — Function reserved.
I/O |SPIFI_SIO3 — /O lane 3 for SPIFI.
O U1_TXD — Transmitter output for UART 1.
I/0 |12S0_TX_WS — Transmit Word Select. It is driven by the
master and received by the slave. Corresponds to the signal
WS in the I2S-bus specification.
/O |12S1_RX_SDA — 1251 Receive data. It is driven by the
transmitter and read by the receiver. Corresponds to the signal
SD in the 12S-bus specification.
O |LCD_VD13 — LCD data.
P3 5 Cl2 c11 B7 121 | N; I/O | GPIO1[15] — General purpose digital input/output pin.
PU R — Function reserved.
- R — Function reserved.
I/O | SPIFI_SIO2 — /O lane 2 for SPIFI.
I Ul _RXD — Receiver input for UART 1.
I/O |12S0_TX_SDA — I2S transmit data. It is driven by the
transmitter and read by the receiver. Corresponds to the signal
SD in the 12S-bus specification.
I/0 |12S1_RX_WS — Receive Word Select. It is driven by the
master and received by the slave. Corresponds to the signal
WS in the I2S-bus specification.
O |LCD_VD12 — LCD data.
P3_6 B13 B12 C7 122 [@ N; I/O |GPIOO0[6] — General purpose digital input/output pin.
PU 0 SPI_MISO — Master In Slave Out for SPI.
I/O | SSPO_SSEL — Slave Select for SSPO.
I/O |SPIFI_MISO — Input 1 in SPIFI quad mode; SPIFI output 101.
- R — Function reserved.
I/O | SSPO_MISO — Master In Slave Out for SSPO.
- R — Function reserved.
- R — Function reserved.
P3_7 Cll C10 |D7 123 2 N; - R — Function reserved.
PU 0 SPI_MOSI — Master Out Slave In for SPI.
I/O |SSPO_MISO — Master In Slave Out for SSPO.
I/O | SPIFI_MOSI — Input 10 in SPIFI quad mode; SPIFI output IOO.
I/O | GPIO5[10] — General purpose digital input/output pin.
I/O |SSPO_MOSI — Master Out Slave in for SSPO.
- R — Function reserved.
- R — Function reserved.
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Table 3.

Pin description ...continued

LPC43S50/S30/S20

32-bit ARM Cortex-M4/MO microcontroller

LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol

LBGA256

TFBGA100

Reset state

(4

Description

P5_2

py)
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< I TFBGA180

w

& LQFP144

S
Tz

c =

GPIO2[11] — General purpose digital input/output pin.
MCI1 — Motor control PWM channel 1, input.

EMC_D14 — External memory data line 14.
R — Function reserved.

U1_RTS — Request to Send output for UART 1. Can also be
configured to be an RS-485/E1A-485 output enable signal for
UART 1.

T1_CAP2 — Capture input 2 of timer 1.

R — Function reserved.
R — Function reserved.

P5_3

T8

P6

54

PU

I/1O

GPI102[12] — General purpose digital input/output pin.
MCIO — Motor control PWM channel 0, input.

11O

EMC_D15 — External memory data line 15.
R — Function reserved.

Ul_RI — Ring Indicator input for UART 1.
T1_CAP3 — Capture input 3 of timer 1.

R — Function reserved.
R — Function reserved.

P5_4

P9

N7

57

S
z

PU

I/O

GPI102[13] — General purpose digital input/output pin.
MCOBO — Motor control PWM channel 0, output B.

110

EMC_D8 — External memory data line 8.
R — Function reserved.

Ul _CTS — Clear to Send input for UART 1.
T1_MATO — Match output O of timer 1.

R — Function reserved.
R — Function reserved.

P5 5

P10

N8

58

PU

I/1O

GP102[14] — General purpose digital input/output pin.
MCOA1 — Motor control PWM channel 1, output A.

110

EMC_D9 — External memory data line 9.
R — Function reserved.

Ul _DCD — Data Carrier Detect input for UART 1.
T1_MAT1 — Match output 1 of timer 1.

R — Function reserved.

R — Function reserved.
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LPC43S50/S30/S20

32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.
Symbol o o o Description
(e} e} o <t 5]
[Te] — — <t =
N < < — 2
< (0] 0) o o @
n B B & 2_ 2
- ~ ~ | x= &
P9 2 N8 M6 - - 2 IN; I/O | GPlO4[14] — General purpose digital input/output pin.
PU O |MCOB2 — Motor control PWM channel 2, output B.

- R — Function reserved.

- R — Function reserved.

I/0 |12S0_TX_SDA — I2S transmit data. It is driven by the
transmitter and read by the receiver. Corresponds to the signal
SD in the 12S-bus specification.

I ENET_RXD3 — Ethernet receive data 3 (Ml interface).

I/O | SGPIO2 — General purpose digital input/output pin.

I/O |SSPO_MOSI — Master Out Slave in for SSPO.

P9 3 M6 P5 - - 2 N; 1/0 GPIO4[15] — General purpose digital input/output pin.
PU" 0 MCOAO— Motor control PWM channel 0, output A.

O |USB1_IND1 — USB1 Port indicator LED control output 1.

- R — Function reserved.

- R — Function reserved.

I ENET_RXD2 — Ethernet receive data 2 (Ml interface).

I/O | SGPIO9 — General purpose digital input/output pin.

O |U3_TXD — Transmitter output for USART3.

P9 4 N10 M8 |- - & N; - R — Function reserved.
PU 0 MCOBO— Motor control PWM channel 0, output B.

O |USB1_INDO — USBL1 Port indicator LED control output O.

- R — Function reserved.

I/O | GPIO5[17] — General purpose digital input/output pin.

O |ENET_TXD2 — Ethernet transmit data 2 (Mll interface).

I/0 | SGPIO4 — General purpose digital input/output pin.

I U3_RXD — Receiver input for USART3.

P9 5 M9 L7 - 69 & N; - R — Function reserved.
PU 0 MCOA1— Motor control PWM channel 1, output A.

O |USB1_PPWR — VBUS drive signal (towards external charge
pump or power management unit); indicates that VBUS must
be driven (active high).

Add a pull-down resistor to disable the power switch at reset.
This signal has opposite polarity compared to the USB_PPWR
used on other NXP LPC parts.

- R — Function reserved.

I/O | GPIO5[18] — General purpose digital input/output pin.

O |ENET_TXD3 — Ethernet transmit data 3 (Mll interface).

I/O | SGPIO3 — General purpose digital input/output pin.

O |UO_TXD — Transmitter output for USARTO.
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32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.
Symbol o o o Description
(e} e} o <t 5]
[Te] — — <t =
N < < — 2
< ) 0) o o @
s £ 2 & g, &
4 = [ xd R
PC_11 L5 - - - [ N - R — Function reserved.
PU | USB1_ULPI_DIR — ULPI link DIR signal. Controls the ULPI
data line direction.
Ul _DCD — Data Carrier Detect input for UART 1.
- R — Function reserved.
I/O | GPIO6[10] — General purpose digital input/output pin.
- R — Function reserved.
- R — Function reserved.
I/O |SD_DAT4 — SD/MMC data bus line 4.
PC_12 L6 - - - & N; - R — Function reserved.
PU [ R — Function reserved.
O |U1_DTR — Data Terminal Ready output for UART 1. Can also
be configured to be an RS-485/EIA-485 output enable signal
for UART 1.
- R — Function reserved.
I/O |GPIO6[11] — General purpose digital input/output pin.
I/O |SGPIO11 — General purpose digital input/output pin.
I/O 12S0_TX_SDA — I2S transmit data. It is driven by the
transmitter and read by the receiver. Corresponds to the signal
SD in the 12S-bus specification.
I/O |SD_DAT5 — SD/MMC data bus line 5.
PC_13 M1 - - - @ N, - R — Function reserved.
PU R — Function reserved.
O |U1_TXD — Transmitter output for UART 1.
- R — Function reserved.
I/O | GPlO6[12] — General purpose digital input/output pin.
I/O | SGPIO12 — General purpose digital input/output pin.
/O 12S0_TX_WS — Transmit Word Select. It is driven by the
master and received by the slave. Corresponds to the signal
WS in the I2S-bus specification.
I/O |SD_DAT6 — SD/MMC data bus line 6.
PC 14 N1 |- - - & N; - R — Function reserved.
PU [ R — Function reserved.
I Ul _RXD — Receiver input for UART 1.
- R — Function reserved.
I/O | GPIO6[13] — General purpose digital input/output pin.
/O | SGPIO13 — General purpose digital input/output pin.
O |ENET_TX_ER — Ethernet Transmit Error (Mll interface).
I/O |SD_DAT7 — SD/MMC data bus line 7.
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NXP Semiconductors LPC43S50/830/820

32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol © = = < % Description
Lo — — < —
S 3 3 & 3
n B B & 8., &
— = — - ¥= |~
PD O N2 - - - [ N - R — Function reserved.
PU 0 CTOUT_ 15— SCTimer/PWM output 15. Match output 3 of
timer 3.
O |EMC_DQMOUT2 — Data mask 2 used with SDRAM and static
devices.
- R — Function reserved.
I/O | GPlO6[14] — General purpose digital input/output pin.
- R — Function reserved.
- R — Function reserved.
I/0 | SGPIO4 — General purpose digital input/output pin.
PD 1 P1 - - - 2 N; - R — Function reserved.
PU [ R — Function reserved.
O EMC_CKEOUT2 — SDRAM clock enable 2.
- R — Function reserved.
I/O | GPIO6[15] — General purpose digital input/output pin.
O |SD_POW — SD/MMC power monitor output.
- R — Function reserved.
I/O | SGPIO5 — General purpose digital input/output pin.
PD_2 R1 - - - & N; - R — Function reserved.
PU o CTOUT_7 — SCTimer/PWM output 7. Match output 3 of timer
1.
/O |[EMC_D16 — External memory data line 16.
- R — Function reserved.
I/O | GPIO6[16] — General purpose digital input/output pin.
- R — Function reserved.
- R — Function reserved.
I/0 | SGPIO6 — General purpose digital input/output pin.
PD_3 P4 - I- I- 2 N; |- R — Function reserved.
PU o CTOUT_6 — SCTimer/PWM output 7. Match output 2 of timer
1.
/O |[EMC_D17 — External memory data line 17.
- R — Function reserved.
I/O | GPIO6[17] — General purpose digital input/output pin.
- R — Function reserved.
- R — Function reserved.
I/0 | SGPIO7 — General purpose digital input/output pin.
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NXP Semiconductors LPC43S50/830/820

32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol o o o Description
© e} o < ©
[Te] — — <t =
N < < — 2
< (0] 0) o Yo @
2 B B & 5 g
- ~ ~ | x= &

WAKEUP1 A10 |C8 - - B A External wake-up input; can raise an interrupt and can cause
wake-up from any of the low-power modes. A pulse with a
duration > 45 ns wakes up the part. This pin does not have an
internal pull-up.

WAKEUP2 C9 E5 - - B A External wake-up input; can raise an interrupt and can cause
wake-up from any of the low-power modes. A pulse with a
duration > 45 ns wakes up the part. This pin does not have an
internal pull-up.

WAKEUP3 D8 |- - - B A External wake-up input; can raise an interrupt and can cause
wake-up from any of the low-power modes. A pulse with a
duration > 45 ns wakes up the part. This pin does not have an
internal pull-up.

ADC pins

ADCO_0/ E3 B6 A2 6 B 1A ] ADC input channel 0. Shared between 10-bit ADCO0/1 and

ADC1_0/DAC DAC.

ADCO_1/ C3 C4 A1 2 Bl 1A ADC input channel 1. Shared between 10-bit ADCO/1.

ADC1_1

ADCO_2/ A4 B3 B3 143 [B ;1A I ADC input channel 2. Shared between 10-bit ADCO/1.

ADC1_2

ADCO_3/ B5 B4 A3 139 8 ;1A | ADC input channel 3. Shared between 10-bit ADCO/1.

ADC1_3

ADCO_4/ C6 A5 - 138 B ;1A | ADC input channel 4. Shared between 10-bit ADCO/1.

ADC1 4

ADCO_5/ B3 C3 - 144 |8 |1;1A ADC input channel 5. Shared between 10-bit ADCO/1.

ADC1_5

ADCO_6/ A5 A4 - 142 B ;1A I ADC input channel 6. Shared between 10-bit ADCO/1.

ADC1_6

ADCO_7/ C5 B5 - 136 B ;1A | ADC input channel 7. Shared between 10-bit ADCO/1.

ADC1_7

RTC

RTC_ALARM A1l |A10 C3 [129 [ |0 O |RTC controlled output. This pin has an internal pull-up. The
reset state of this pin is LOW after POR. For all other types of
reset, the reset state depends on the state of the RTC alarm
interrupt.

RTCX1 A8 A8 A5 125 [8 |- I Input to the RTC 32 kHz ultra-low power oscillator circuit.

RTCX2 B8 B7 B5 126 [8 |- O | Output from the RTC 32 kHz ultra-low power oscillator circuit.

Crystal oscillator pins

XTAL1 D1 C1 B1 12 [ |- Input to the oscillator circuit and internal clock generator
circulits.

XTAL2 El D1 c1 13 [ |- O | Output from the oscillator amplifier.

Power and ground pins

USBO_VDDA |F3 E3 D1 16 - - Separate analog 3.3 V power supply for driver.

3V3_DRIVER
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NXP Semiconductors LPC43S50/S30/SZO

32-bit ARM Cortex-M4/MO microcontroller

Table 3. Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol o o o Description
(e} e} o <t 5]
Lo — — < —
N < < i~ %
< Q g o © @
n B B & 2_ 2
- |k |F |3 xd R
VSSIO c4, - c8, 4, (13 . - Ground.
D13, D4, 40, |4
G6, D5, 76,
G7, G8, 109
G8, J3,
H8, J6
H9,
J8,
J9,
K9,
K10,
M13,
P7,
P13

VSSA B2 A3 Cc2 135 - - Analog ground.

Not connected

- B9 B8 - - - - n.c.

[1] N =neutral, input buffer disabled; no extra VDDIO current consumption if the input is driven midway between supplies; set the EZI bit in
the SFS register to enable the input buffer; | = input; OL = output driving LOW; OH = output driving HIGH; Al/O = analog input/output; 1A
= inactive; PU = pull-up enabled (weak pull-up resistor pulls up pin to VDDIO; F = floating. Reset state reflects the pin state at reset
without boot code operation.

[2] 5V tolerant pad with 15 ns glitch filter (5 V tolerant if VDDIO present; if VDDIO not present, do not exceed 3.6 V); provides digital I/O
functions with TTL levels and hysteresis; normal drive strength.

[8] 5V tolerant pad with 15 ns glitch filter (5 V tolerant if VDDIO present; if VDDIO not present, do not exceed 3.6 V); provides digital I/O
functions with TTL levels, and hysteresis; high drive strength.

[4] 5V tolerant pad with 15 ns glitch filter (5 V tolerant if VDDIO present; if VDDIO not present, do not exceed 3.6 V); provides high-speed
digital I/O functions with TTL levels and hysteresis.

[5] 5V tolerant pad providing digital I/O functions (with TTL levels and hysteresis) and analog input or output (5 V tolerant if VDDIO present;
if VDDIO not present, do not exceed 3.6 V). When configured as an ADC input or DAC output, the pin is not 5 V tolerant and the digital
section of the pad must be disabled by setting the pin to an input function and disabling the pull-up resistor through the pin's SFSP
register.

[6] 5V tolerant transparent analog pad.

[7]1 For maximum load C, = 6.5 yF and maximum pull-down resistance Rpq = 80 kQ, the VBUS signal takes about 2 s to fall from VBUS =
5V to VBUS = 0.2 V when it is no longer driven.

[8] Transparent analog pad. Not 5 V tolerant.

[9] Pad provides USB functions 5 V tolerant if VDDIO present; if VDDIO not present, do not exceed 3.6 V. It is designed in accordance with
the USB specification, revision 2.0 (Full-speed and Low-speed mode only).

[10] Open-drain 5 V tolerant digital 1/0 pad, compatible with 12C-bus Fast Mode Plus specification. This pad requires an external pull-up to
provide output functionality. When power is switched off, this pin connected to the 12C-bus is floating and does not disturb the 12C lines.

[11] 5V tolerant pad with 20 ns glitch filter; provides digital 1/0 functions with open-drain output and hysteresis.

[12] On the TFBGAL00 package, VPP is internally connected to VDDIO.

[13] On the LQFP144 package, VSSIO and VSS are connected to a common ground plane.

[14] On the TFBGAL00 package, VSS is internally connected to VSSIO.
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32-bit ARM Cortex-M4/MO microcontroller

7. Functional description

7.1 Architectural overview

The ARM Cortex-M4 includes three AHB-Lite buses: the system bus, the I-CODE bus,
and the D-code bus. The I-CODE and D-code core buses allow for concurrent code and
data accesses from different slave ports.

The LPC43S50/S30/S20 use a multi-layer AHB matrix to connect the ARM Cortex-M4
buses and other bus masters to peripherals in a flexible manner that optimizes
performance by allowing peripherals that are on different slaves ports of the matrix to be
accessed simultaneously by different bus masters.

An ARM Cortex-MO co-processor is included in the LPC43S50/S30/S20, capable of
off-loading the main ARM Cortex-M4 application processor. Most peripheral interrupts are
connected to both processors. The processors communicate with each other via an
interprocessor communication protocol.

7.2 ARM Cortex-M4 processor

The ARM Cortex-M4 CPU incorporates a 3-stage pipeline, uses a Harvard architecture
with separate local instruction and data buses as well as a third bus for peripherals, and
includes an internal prefetch unit that supports speculative branching. The ARM
Cortex-M4 supports single-cycle digital signal processing and SIMD instructions. A
hardware floating-point processor is integrated in the core. The processor includes an
NVIC with up to 53 interrupts.

7.3 ARM Cortex-MO coprocessor

The ARM Cortex-MO is a general purpose, 32-bit microprocessor, which offers high
performance and very low-power consumption. The ARM Cortex-MO co-processor uses a
3-stage pipeline von-Neumann architecture and a small but powerful instruction set
providing high-end processing hardware. The co-processor incorporates an NVIC with 32
interrupts.

7.4 Interprocessor communication

The ARM Cortex-M4 and ARM Cortex-MO interprocessor communication is based on
using shared SRAM as mailbox and one processor raising an interrupt on the other
processor's NVIC, for example after it has delivered a new message in the mailbox. The
receiving processor can reply by raising an interrupt on the sending processor's NVIC to
acknowledge the message.

LPC43S50_S30_S20 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.

Product data sheet Rev. 1.2 — 16 March 2016 61 of 156




NXP Semiconductors LPC43S50/S30/SZO

32-bit ARM Cortex-M4/MO microcontroller

¢ 16 DMA request lines.

¢ Single DMA and burst DMA request signals. Each peripheral connected to the DMA
Controller can assert either a burst DMA request or a single DMA request. The DMA
burst size is set by programming the DMA Controller.

* Memory-to-memory, memory-to-peripheral, peripheral-to-memory, and
peripheral-to-peripheral transfers are supported.

* Scatter or gather DMA is supported through the use of linked lists. This means that
the source and destination areas do not have to occupy contiguous areas of memory.

* Hardware DMA channel priority.

* AHB slave DMA programming interface. The DMA Controller is programmed by
writing to the DMA control registers over the AHB slave interface.

* Two AHB bus masters for transferring data. These interfaces transfer data when a
DMA request goes active. Master 1 can access memories and peripherals, master 0
can access memoaories only.

¢ 32-bit AHB master bus width.
* Incrementing or non-incrementing addressing for source and destination.

* Programmable DMA burst size. The DMA burst size can be programmed to more
efficiently transfer data.

¢ |nternal four-word FIFO per channel.
* Supports 8, 16, and 32-bit wide transactions.

* Big-endian and little-endian support. The DMA Controller defaults to little-endian
mode on reset.

¢ An interrupt to the processor can be generated on a DMA completion or when a DMA
error has occurred.

* Raw interrupt status. The DMA error and DMA count raw interrupt status can be read
prior to masking.

7.17.3 SPI Flash Interface (SPIFI)

The SPI Flash Interface allows low-cost serial flash memories to be connected to the ARM
Cortex-M4 processor with little performance penalty compared to parallel flash devices
with higher pin count.

After a few commands configure the interface at startup, the entire flash content is
accessible as normal memory using byte, halfword, and word accesses by the processor
and/or DMA channels. Simple sequences of commands handle erasing and
programming.

Many serial flash devices use a half-duplex command-driven SPI protocol for device setup
and initialization and then move to a half-duplex, command-driven 4-bit protocol for
normal operation. Different serial flash vendors and devices accept or require different
commands and command formats. SPIFI provides sufficient flexibility to be compatible
with common flash devices and includes extensions to help insure compatibility with future
devices.

7.17.3.1 Features

LPC43S50_S30_S20

¢ Interfaces to serial flash memory in the main memory map.
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Active mode and sleep mode apply to the state of the core. In a dual-core system, either
core can be in active or sleep mode independently of the other core.

If the core is in Active mode, it is fully operational and can access peripherals and
memories as configured by software. If the core is in Sleep mode, it receives no clocks,
but peripherals and memories remain running.

Either core can enter sleep mode from active mode independently of the other core and
while the other core remains in active mode or is in sleep mode.

Power-down modes apply to the entire system. In the Power-down modes, both cores and
all peripherals except for peripherals in the always-on power domain are shut down.
Memories can remain powered for retaining memory contents as defined by the individual
power-down mode.

Either core in active mode can put the part into one of the three power down modes if the
core is enabled to do so. If both cores are enabled for putting the system into power-down,
then the system enters power-down only once both cores have received a WFI or WFE
instruction.

Wake-up from sleep mode is caused by an interrupt or event in the core’s NVIC. The
interrupt is captured in the NVIC and an event is captured in the Event router. Both cores
can wake up from sleep mode independently of each other.

Wake-up from the Power-down modes, Deep-sleep, Power-down, and Deep power-down,
is caused by an event on the WAKEUP pins or an event from the RTC or alarm timer.

When waking up from Deep power-down mode, the part resets and attempts to boot.

7.23 Serial Wire Debug/JTAG

Debug and trace functions are integrated into the ARM Cortex-M4. Serial wire debug and
trace functions are supported in addition to a standard JTAG debug and parallel trace
functions. The ARM Cortex-M4 is configured to support up to eight breakpoints and four
watch points.

Remark: Serial Wire Debug is supported for the ARM Cortex-M4 only,

The ARM Cortex-MO coprocessor supports JTAG debug. A standard ARM
Cortex-compliant debugger can debug the ARM Cortex-M4 and the ARM Cortex-M0
cores separately or both cores simultaneously.

Remark: In order to debug the ARM Cortex-MO, release the MO reset by software in the
RGU block.
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Table 10. Static characteristics ...continued
Tamb = 40 €T to +85 <, unless otherwise specified.
Symbol Parameter Conditions Min Typli Max Unit
IgaT battery supply current  Vppreg)@avz) = 3.3 V; 81
VBAT =36V
deep-sleep mode - - A
power-down mode @8- - pA
deep power-down 8]
mode - 2 - A
Ipp(i0) 1/0 supply current deep sleep mode - - 1 - JIVAN
power-down mode - - 1 - A
deep power-down mode O - 0.05 - pA
Ibpa Analog supply current  on pin VDDA, [ |- 0.4 -
deep sleep mode JIVAN
power-down mode [ |- 0.4 - uA
deep power-down [11] |- 0.007 -
mode pA
RESET,RTC_ALARM, WAKEUPN pins
ViH HIGH-level input [0 0.8 x (Vps— - 5.5 Y,
voltage 0.35)
Vi LOW:-level input voltage [0 o - 0.3x(Vps— V
0.1)
Vhys hysteresis voltage [0 0.05 x (Vps - - Y,
-0.35)
Vo output voltage [0 . Vps-02 - \Y
Standard 1/O pins - normal drive strength
C input capacitance - - 2 pF
I LOW-level leakage V| = 0V; on-chip pull-up - 3 - nA
current resistor disabled
ILH HIGH-level leakage V| = Vpp(io), 0n-chip - 3 - nA
current pull-down resistor
disabled
V=5V - - 20 nA
loz OFF-state output Vo=0Vto VDD(IO); - 3 - nA
current on-chip pull-up/down
resistors disabled;
absolute value
\Y/ input voltage pin configured to provide 0 - 5.5 \%
a digital function;
VDD(IO) >2.2V
VDD(IO) =0V 0 - 3.6 \%
Vo output voltage output active 0 - Vbb(o) \%
ViH HIGH-level input 0.7 x - 5.5 \%
voltage Vbb(i0)
Vi LOW-level input voltage 0 - 0.3 x \%
» » Vop(i0)
Vhys hysteresis voltage 0.1 x - - \%
Vbp(i0)
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Table 24. Dynamic characteristics: SSP pins in SPI mode
Tamp = 40 T 10 +85 TC; 2.2V <Vppreg)3avz) <3.6 V; 2.7V <Vppgo) 3.6 V; C =20 pF. Sampled at 10 % and 90 % of the
signal level; EHS =1 for all pins. Simulated values.

Symbol |Parameter Conditions Min Typ Max Unit
tiag lag time continuous transfer mode 0.5Tey(ciy + 0.2 - - ns
SPI mode; CPOL = 0;
CPHA=0
SPI mode; CPOL = 0; Tey(elky + 0.2 - - ns
CPHA=1
SPI mode; CPOL =1, 0.5 x Tey(ey +0.2 - - ns
CPHA=0
SPI mode; CPOL =1; Tey(ciky + 0.2 - - ns
CPHA=1
synchronous serial Tey(elky + 0.2 - - ns
frame mode
microwire frame format 0.5 x Tey(clk) - - ns
ty delay time continuous transfer mode - 0.5 x Tey(clky |- ns
SPI mode; CPOL = 0;
CPHA=0
SPI mode; CPOL = 0; - n/a - ns
CPHA=1
SPI mode; CPOL =1; - 0.5 x Tey(clky |- ns
CPHA=0
SPI mode; CPOL =1, - n/a - ns
CPHA=1
synchronous serial - Tey(clky - ns
frame mode
microwire frame format - n/a - ns

[1]  Teyciky = (SSPCLKDIV x (1 + SCR) x CPSDVSR) / finain. The clock cycle time derived from the SPI bit rate Ty is a function of the
main clock frequency fmain, the SSP peripheral clock divider (SSPCLKDIV), the SSP SCR parameter (specified in the SSPOCRO
register), and the SSP CPSDVSR parameter (specified in the SSP clock prescale register).

[2]  Teyeky =12 x TeypeLk)-
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Table 27.

11.15 External memory interface

Dynamic characteristics: Static asynchronous external memory interface

CL = 22 pF for EMC_Dn C_ = 20 pF for all others; Tamp = 40 T to +85 T; 2.2 V <VppRree)@vz) <3.6 V,
2.7V <Vpp(oy <3.6 V; values guaranteed by design. Timing parameters are given for single memory access cycles. In a
normal read operation, the EMC changes the address while CS is asserted resulting in multiple memory accesses.

LPC43S50/S30/S20

32-bit ARM Cortex-M4/MO microcontroller

WAITWEN + 1) x
Tey(clk)

WAITWEN + 1) x
Tey(clky

Symbol  Parameterlll Conditions ‘ ‘Min Max Unit
Read cycle parameters
tesiav CS LOW to address valid -3.1 1.6 ns
time
tcsLoeL § LOW to E LOW time 206+ Tcy(clk) X 1.3+ Tcy(clk) X ns
WAITOEN WAITOEN
tesiels. CS LOW to BLS LOW time PB=1 -0.7 1.8 ns
toeLoen  OE LOW to OE HIGH time 2 —0.6+ 0.4+ ns
(WAITRD — (WAITRD —
WAITOEN + 1) x WAITOEN + 1) x
Tey(clk) Tey(clk)
tam memory access time - -16 + ns
(WAITRD —
WAITOEN +1) x
Tey(clk)
th(p) data input hold time -16 - ns
teshLsy  CS HIGH to BLS HIGH time PB =1 0.4 1.9 ns
tcshoen | CS HIGH to OE HIGH time 0.4 1.4 ns
toERANYV OE HIGH to address invalid PB =1 -2.0 2.6 ns
tcsheor | CS HIGH to end of read Bl -2.0 0 ns
time
tcstsor  CS LOW to start of read 4 o 1.8 ns
time
Write cycle parameters
tesLav CS LOW to address valid -3.1 1.6 ns
time
tesipy CS LOW to data valid time -3.1 15 ns
tcstwel | CS LOW to WE LOW time PB=1 -15 0.2 ns
tcsigs. | CS LOW to BLS LOW time PB=1 -0.7 1.8 ns
twelwen | WE LOW to WE HIGH time  PB =1 2 0.6+ 04+ ns
(WAITWR — (WAITWR —
WAITWEN + 1) x WAITWEN + 1) x
Tey(clk) Tey(clk)
twEHDNV ﬁ HIGH to data invalid PB=1 209+ Tcy(clk) 2.3+ Tcy(clk) ns
time
tweneow  WE HIGH to end of write PB=1 2 0.4 + Teyei ~0.3 + Tey(elky ns
time 5]
tesigs. | CS LOW to BLS LOW PB=0 -0.7 1.8 ns
teisieLsn  BLS LOW to BLS HIGH time PB =0 2 -0.9 + -0.1+ ns
(WAITWR — (WAITWR —
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EMC_CLKn
delay > 0 _\_7‘_\_%_\_/

n/

— ~=—EMC_CLKn delay ty; programmable CLKn_DELAY
EMC_CLKn 1 ! <« Toy(ok) =
delay =0 ] :
O/ N\ \
tdxv) - td 1 the) - td
:<—> i<—>
EMC_DYCSn, td(xv) th(x) ‘
EMC_RAS, : .
EMC_CAS, i |
EMC_WE, : !
EMC_CKEOUTn, 1 ;
EMC_A[22:0], ;
EMC_DQMOUTn | !
taav) - td 'th@)-td
- e a—
ta@v) th@)
EMC_D[31:0] : '
write ! X l )"
. |
) o)
EMC_D[31:0] ; ‘
read; delay > 0 );( ‘ X
tsu(D) th(D)
EMC_DI[31:0] ‘
read; delay = 0 )f

002aag703

For the programmable EMC_CLK]J3:0] clock delays CLKn_DELAY, see Table 29.
Remark: For SDRAM operation, set CLKO_DELAY = CLK1_DELAY = CLK2_DELAY = CLK3_DELAY in the EMCDELAYCLK

register.

Fig 36. SDRAM timing
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11.16 USB interface

Table 30. Dynamic characteristics: USBO and USB1 pins (full-speed)
CL =50 pF; Rpu =1.5kQRon D+ to VDD(IO); 3.0V —<VDD(IO) <3.6 V.

Symbol Parameter Conditions Min Typ Max Unit
t rise time 10 % to 90 % 4 - 20 ns
t fall time 10 % to 90 % 4 - 20 ns
tFREM differential rise and fall time t/ 90 - 111.11 %
matching
VeRrs output signal crossover voltage 1.3 - 2.0 \%
trEOPT source SEO interval of EOP see Figure 37 160 - 175 ns
trpEOP source jitter for differential transition | see Figure 37 -2 - +5 ns
to SEO transition
tir1 receiver jitter to next transition -18.5 - +18.5 ns
tir2 receiver jitter for paired transitions 10 % to 90 % -9 - +9 ns
teoPR1 EOP width at receiver must reject as 1 140 - - ns
EOP; see
Figure 37
teopr2 EOP width at receiver must accept as [l 82 - - ns
EOP; see
Figure 37

[1] Characterized but not implemented as production test. Guaranteed by design.

Remark: If only USBO (HS USB) is used, the pins VDDREG and VDDIO can be at
different voltages within the operating range but should have the same ramp up time. If
USB1(FS USB) is used, the pins VDDREG and VDDIO should be a minimum of 3.0 V and
be tied together.

TPeRIOD <—>‘ ‘ ‘ ‘ ‘ crossover point ‘
extended

crossover point / \
differential [ — L Y
data lines

source EOP width: treopT
differential data to —
~—— SEO/EOP skew
nxT, +
PERIOD ™ FDECP \ receiver EOP width: teopr1, tEOPR2
002aab561
Fig 37. Differential data-to-EOP transition skew and EOP width
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Table 41. Recommended values for Cxq/x2 in oscillation mode (crystal and external
components parameters) low frequency mode ...continued

Fundamental oscillation Maximum crystal series External load capacitors
frequency resistance Rg Cx1, Cxo
12 MHz <160 Q 18 pF, 18 pF
<160 Q 39 pF, 39 pF
16 MHz <1200 18 pF, 18 pF
<80Q 33 pF, 33 pF
20 MHz <100 Q 18 pF, 18 pF
<80Q 33 pF, 33 pF

Table 42. Recommended values for Cxq/x2 in oscillation mode (crystal and external
components parameters) high frequency mode

Fundamental oscillation | Maximum crystal series External load capacitors Cyg,
frequency resistance Rg Cyx2
15 MHz <80Q 18 pF, 18 pF
20 MHz <80Q 39 pF, 39 pF
<100 Q 47 pF, 47 pF
LPC43xx
XTAL1

la la
o 3

002aag379

Fig 43. Slave mode operation of the on-chip oscillator

LPC43xx
L
XTAL1 XTAL2 J-
—1 = CL ==¢Cp
XTAL T
IDI
1 n
Rs
T Cx1 T Cx2
002aag380

Fig 44. Oscillator modes with external crystal model used for Cy;/Cx, evaluation
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VDDIO
ESD
enable output driver I\g
data output from core PIN
l/
slew rate bit EHS I
input buffer enable bit EZI
data input to core giitch ﬂ'/ ,I
filter N
filter select bit ZIF
pull-up enable bit EPUN
(o]
N
IT
pull-down enable bit EPD
analog I/0
VSSIO 002aah028
The glitch filter rejects pulses of typical 12 ns width.
Fig 46. Standard I/O pin configuration with analog input

13.6 Reset pin configuration

20 ns RC T
reset ‘_@_ GLITCH FILTER % ' PIN

ESD
VSS 002aag702
Fig 47. Reset pin configuration
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TFBGA180: thin fine-pitch ball grid array package; 180 balls SOT570-3
o &) [a]
ball A1 |
index area ‘
‘ '

| M )
T w%uuu‘

|

|
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7 e

N
N
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N

Zw@|C //Tydc 1aly]

Nl 000000000000
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D OOOO0O0O0O00O0O0
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A OOOOOOO‘OOOOOOO !

« L
ball A1 1 3 5 7 s 11 13 o
index area 27476 8 107127714 .

00000
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DIMENSIONS (mm are the original dimensions)

UNIT A Ay Ao b D E e ey e v w y y1

max | 1.20 | 0.40 | 0.80 | 0.50 | 12.1 | 121
mm | nom | 1.06 | 0.35 | 0.71 | 0.45 | 12.0 | 120 | 0.8 | 104 | 104 | 0.15 | 0.05 | 0.12 | 0.1
min | 0.95 | 0.30 | 0.65 | 0.40 | 11.9 | 11.9

OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC JEITA PROJECTION

SOT570-3 = @ 10-04-15

Fig 52. Package outline of the TFBGA180 package
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TFBGAL100: plastic thin fine-pitch ball grid array package; 100 balls; body 9 x 9 x 0.7 mm S0T926-1
D 6] [A]
‘ A
ball A1 ‘
index area ‘
| ! )
' A2
T 1 1
| . OGNV,
|
|
= @[c]A[B]
dlovm|C|A|B
*‘E‘* *‘ 1« b*‘ Slowm|C J/Tydcl+ y]
| 66b600lo00006
) ooooo‘ooooc%—é
H OOOOO‘OOOO(%j D
sl ooo0O0loo00O D
F.OO0OO000OO0O0O0 | P
E OOOOO‘OOOO(%—% D
JieXeXo¥eXol[eXoXeXeXe D
cl OOO0O0OO0OO0OO0OO0O0O0 ';)\
B OOOOO!OOOOO o Z)\\
A OOOOO‘OOOO(%if D
ball Al ‘ AN |
index area 1 2 3 4 5|16 7 8 9 10 SO
9 2‘.5 S‘mm
scale
DIMENSIONS (mm are the original dimensions)
UNIT| A | AL | A2 | b D | E e | er | ea | v | w |y | v
mm | 1.2 8:‘31 0%85 g:i g:é g:é 08 | 72 | 7.2 | 015 | 0.05 | 0.08 | 0.1
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC JEITA PROJECTION ISSUE DATE
SOT926-1 Ef@ m
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Fig 53. Package outline of the TFBGA100 package
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