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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
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They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
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Active
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49

ROMless
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2.2V ~ 3.6V

A/D 4x10b; D/A 1x10b
Internal
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NXP Semiconductors LPC4350/30/20/10

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 @
a 2 2 & 2 g2
a == F xdT 2
P18 R7 M5 H5 51 & |N; I/O |GPIO1[1] — General purpose digital input/output pin.
PU o Ul DTR — Data Terminal Ready output for UART1.

O |CTOUT_12 — SCTimer/PWM output 12. Match output 3 of
timer 3.

/O |EMC_D1 — External memory data line 1.

- R — Function reserved.
- R — Function reserved.

- R — Function reserved.

O |SD_VOLTO — SD/MMC bus voltage select output 0.
P19 T7 N5 35 52 |ld N; I/0 |GPIO1[2] — General purpose digital input/output pin.
PU o Ul RTS — Request to Send output for UART1.

O |CTOUT_11 — SCTimer/PWM output 11. Match output 3 of
timer 2.

I/O |[EMC_D2 — External memory data line 2.

- R — Function reserved.

)

- R — Function reserved.

- R — Function reserved.
I/O |SD_DATO — SD/MMC data bus line 0.

P1_10 R8 N6 He 53 | |N; I/O |GPIO1[3] — General purpose digital input/output pin.
PU | U1 RI— Ring Indicator input for UARTL.
O |CTOUT_14 — SCTimer/PWM output 14. Match output 2 of
timer 3.

I/O0 |[EMC_D3 — External memory data line 3.

- R — Function reserved.

- R — Function reserved.
- R — Function reserved.
I/O |SD_DAT1 — SD/MMC data bus line 1.

P1 11 T9 P8 J7 55 2 N; 10 GPIO1[4] — General purpose digital input/output pin.
PU | U1 CcTS— Clear to Send input for UARTL.
O |CTOUT_15 — SCTimer/PWM output 15. Match output 3 of
timer 3.

/O |[EMC_D4 — External memory data line 4.
- R — Function reserved.

- R — Function reserved.
- R — Function reserved.
I/O |SD_DAT2 — SD/MMC data bus line 2.

LPC4350_30_20_10 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.

Product data sheet Rev. 4.6 — 14 March 2016 12 of 158




NXP Semiconductors

LPC4350/30/20/10

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 < ©
n - — <t +—
N < < — 2
< 0] 0) o o @
a 2 2 & 2 g2
4 = [ xd R
P3_8 Cl0 C9 E7 124 & N; - R — Function reserved.

PU SPI_SSEL — Slave Select for SPI. Note that this pin in an
input pin only. The SPI in master mode cannot drive the CS
input on the slave. Any GPIO pin can be used for SPI chip
select in master mode.

/0 |SSPO_MOSI — Master Out Slave in for SSPO.

I/0 | SPIFI_CS — SPIFI serial flash chip select.

I/O |GPIO5[11] — General purpose digital input/output pin.

I/O |SSPO_SSEL — Slave Select for SSPO.

- R — Function reserved.

- R — Function reserved.

P4 0 D5 D4 - 1 2 'N; |1/0 GPIO2[0] — General purpose digital input/output pin.

PU" 0 MCOAO— Motor control PWM channel 0, output A.

I NMI — External interrupt input to NMI.

- R — Function reserved.

- R — Function reserved.

O |LCD_VD13 — LCD data.

I/O |U3_UCLK — Serial clock input/output for USART3 in
synchronous mode.

- R — Function reserved.

P4 1 Al D3 - 3 Bl IN; I/O |GPIO2[1] — General purpose digital input/output pin.

PU o CTOUT_1 — SCTimer/PWM output 1. Match output 3 of timer
3.

O |LCD_VDO — LCD data.

- R — Function reserved.

- R — Function reserved.

O |LCD_VD19 — LCD data.

O |U3_TXD — Transmitter output for USART3.

I ENET_COL — Ethernet Collision detect (Mll interface).

Al /ADCO_1 — ADCO0 and ADC1, input channel 1. Configure the
pin as GPIO input and use the ADC function select register in
the SCU to select the ADC.
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NXP Semiconductors

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

LPC4350/30/20/10

32-bit ARM Cortex-M4/MO microcontroller

Symbol © = = < % Description
Lo — — < —
S 3 3 & 3
n B B & g &
| [ — | x o £
P5 6 T13 |M11 - 63 & |N; I/O | GPIO2[15] — General purpose digital input/output pin.
PU O |MCOB1 — Motor control PWM channel 1, output B.

I/O |[EMC_D10 — External memory data line 10.

- R — Function reserved.

O U1_TXD — Transmitter output for UART 1.

O |T1_MAT2 — Match output 2 of timer 1.

- R — Function reserved.

- R — Function reserved.

P5 7 R12 N11 - 65 | |N; I/O |GPIO2[7] — General purpose digital input/output pin.
PU O |MCOA2 — Motor control PWM channel 2, output A.

I/O |[EMC_D11 — External memory data line 11.

- R — Function reserved.

I U1l_RXD — Receiver input for UART 1.

O |T1_MAT3 — Match output 3 of timer 1.

- R — Function reserved.

- R — Function reserved.

P6_0 M12 M10 H7 73 B |N; - R — Function reserved.
PU O 12S0_RX_MCLK — I2S receive master clock.

- R — Function reserved.

- R — Function reserved.

I/0 |12S0_RX_SCK — Receive Clock. It is driven by the master and
received by the slave. Corresponds to the signal SCK in the
12S-bus specification.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

P6_1 R15 P14 G5 74 & |N; I/O |GPIO3[0] — General purpose digital input/output pin.
PU o m — SDRAM chip select 1.

I/O |UO_UCLK — Serial clock input/output for USARTO in
synchronous mode.

I/O 12S0_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.

- R — Function reserved.

T2_CAPO — Capture input 2 of timer 2.

- R — Function reserved.

- R — Function reserved.
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NXP Semiconductors

Table 3.  Pin description ...continued

LPC4350/30/20/10

32-bit ARM Cortex-M4/MO microcontroller

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., &
— = — - ¥= |~
pP7_7 B6 D5 - 14 1 IN; I/O | GPIO3[15] — General purpose digital input/output pin.
PU o CTOUT_8 — SCTimer/PWM output 8. Match output O of timer
2.

- R — Function reserved.

O |LCD_PWR — LCD panel power enable.

- R — Function reserved.

O TRACEDATA[3] — Trace data, bit 3.

O |ENET_MDC — Ethernet MIIM clock.

I/O | SGPIO7 — General purpose digital input/output pin.

Al |ADC1_6 — ADC1 and ADCO, input channel 6. Configure the
pin as GPIO input and use the ADC function select register in
the SCU to select the ADC.

P8 0 E5 Bl N; 1/O GPIO4[0] — General purpose digital input/output pin.
PU USBO_PWR_FAULT — Port power fault signal indicating
overcurrent condition; this signal monitors over-current on the
USB bus (external circuitry required to detect over-current
condition).

- R — Function reserved.

I MCI2 — Motor control PWM channel 2, input.

I/O | SGPIO8 — General purpose digital input/output pin.

- R — Function reserved.

- R — Function reserved.

O |TO_MATO — Match output O of timer O.

P8_1 N; 10 GPIO4[1] — General purpose digital input/output pin.
PU o USBO_IND1 — USBO port indicator LED control output 1.

- R — Function reserved.

I MCI1 — Motor control PWM channel 1, input.

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

- R — Function reserved.

- R — Function reserved.

O | TO_MAT1 — Match output 1 of timer 0.

P8_2 N; 10 GPIO4[2] — General purpose digital input/output pin.
PU o USBO_INDO — USBO port indicator LED control output O.

- R — Function reserved.

I MCI0 — Motor control PWM channel 0, input.

I/O | SGPIO10 — General purpose digital input/output pin.

- R — Function reserved.

- R — Function reserved.

O | TO_MAT2 — Match output 2 of timer 0.
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NXP Semiconductors LPC4350/30/20/10

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.

Description

Symbol

LBGA256
TFBGA180
TFBGA100
LQFP144
[

Type

-~ |Reset state

R — Function reserved.

CTOUT_8 — SCTimer/PWM output 8. Match output O of timer
2.

/O |[EMC_D18 — External memory data line 18.
- R — Function reserved.

PD_4

—|

N
1

S

T2
cC
ol

I/O | GPlO6[18] — General purpose digital input/output pin.
- R — Function reserved.

- R — Function reserved.
I/O | SGPIO8 — General purpose digital input/output pin.
PD_5 P6 - - - 2 IN; - R — Function reserved.

PU o CTOUT_9 — SCTimer/PWM output 9. Match output 3 of timer
3.

/O |[EMC_D19 — External memory data line 19.
- R — Function reserved.

I/O | GPIO6[19] — General purpose digital input/output pin.
- R — Function reserved.

- R — Function reserved.
I/O | SGPIO9 — General purpose digital input/output pin.
PD_6 R6 - - - 21 |N; - R — Function reserved.

PU o CTOUT_10 — SCTimer/PWM output 10. Match output 3 of
timer 3.

/O |[EMC_D20 — External memory data line 20.
- R — Function reserved.

I/O | GPIO6[20] — General purpose digital input/output pin.

- R — Function reserved.
- R — Function reserved.

I/O0 |SGPIO10 — General purpose digital input/output pin.

PD_7 T6 - l- I- 2 N; |- R — Function reserved.

PU CTIN_5 — SCTimer/PWM input 5. Capture input 2 of timer 2.
/O |[EMC_D21 — External memory data line 21.
- R — Function reserved.

I/O | GPlO6[21] — General purpose digital input/output pin.

- R — Function reserved.
- R — Function reserved.

I/0 |SGPIO11 — General purpose digital input/output pin.
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NXP Semiconductors LPC4350/30/20/10

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.

Description

Symbol

Reset state

[1

LBGA256
TFBGA180
TFBGA100
LQFP144

Type

R — Function reserved.

CTIN_6 — SCTimer/PWM input 6. Capture input 1 of timer 3.
I/O |[EMC_D22 — External memory data line 22.

- R — Function reserved.

PD_8

T
(o]
1
S
Tz
2=

I/0 |GPIO6[22] — General purpose digital input/output pin.
- R — Function reserved.

- R — Function reserved.
/O | SGPIO12 — General purpose digital input/output pin.
PD_9 T11 - - - [ N - R — Function reserved.

PU 0 CTOUT_13 — SCTimer/PWM output 13. Match output 3 of
timer 3.

/O |[EMC_D23 — External memory data line 23.
- R — Function reserved.

I/O | GPIO6[23] — General purpose digital input/output pin.
- R — Function reserved.

- R — Function reserved.
I/O | SGPIO13 — General purpose digital input/output pin.
PD_10 P11 |- - - & N; - R — Function reserved.

PU CTIN_1 — SCTimer/PWM input 1. Capture input 1 of timer 0.
Capture input 1 of timer 2.

O |EMC_BLS3 — LOW active Byte Lane select signal 3.
- R — Function reserved.

I/O | GPlO6[24] — General purpose digital input/output pin.
- R — Function reserved.

- R — Function reserved.
- R — Function reserved.

PD_11 N9 M7 - - 21 |N; - R — Function reserved.
PU

- R — Function reserved.
O |EMC_CS3 — LOW active Chip Select 3 signal.
- R — Function reserved.

I/O | GPIO6[25] — General purpose digital input/output pin.
I/O |USB1_ULPI_DO — ULPI link bidirectional data line 0.

O |CTOUT_14 — SCTimer/PWM output 14. Match output 2 of
timer 3.

- R — Function reserved.
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NXP Semiconductors LPC4350/30/20/10

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 @
a 2 2 & 2 g2
- ~ ~ | x= &
PF 3 E10 |- - - 21 |N: - R — Function reserved.
PU | U3_RXD — Receiver input for USARTS3.
I/O |SSPO_MOSI — Master Out Slave in for SSPO.
- R — Function reserved.
I/0 |GPIO7[18] — General purpose digital input/output pin.
- R — Function reserved.
I/0 | SGPIO2 — General purpose digital input/output pin.
- R — Function reserved.
PF_4 D10 D6 |H4 120 @& O; I/l0 |SSP1_SCK — Serial clock for SSP1.
PU GP_CLKIN — General-purpose clock input to the CGU.

O TRACECLK — Trace clock.

- R — Function reserved.

- R — Function reserved.
- R — Function reserved.
O |12S0_TX_MCLK — I2S transmit master clock.

I/0 12S0_RX_SCK — 12S receive clock. It is driven by the master
and received by the slave. Corresponds to the signal SCK in
the 12S-bus specification.

PF 5 E9 - - - Bl N; - R — Function reserved.

PU 0 U3_UCLK — Serial clock input/output for USART3 in
synchronous mode.

/O |SSP1_SSEL — Slave Select for SSP1.
O TRACEDATA[O] — Trace data, bit 0.
I/O | GPIO7[19] — General purpose digital input/output pin.

- R — Function reserved.
I/O | SGPIO4 — General purpose digital input/output pin.

- R — Function reserved.

Al ADC1_4 — ADC1 and ADCQO, input channel 4. Configure the
pin as GPIO input and use the ADC function select register in
the SCU to select the ADC.
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NXP Semiconductors

LPC4350/30/20/10

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 < < o %
< 0] 0] o o @
5 2 B & 2 _ 2
4 — ~ 2 s &
Clock pins
CLKO N5 M4 K3 (45 M |0 O EMC_CLKO — SDRAM clock 0.
PU 0  cLKOUT — Clock output pin.

- R — Function reserved.

- R — Function reserved.

/0 |SD_CLK — SD/MMC card clock.

O |EMC_CLKO01 — SDRAM clock 0 and clock 1 combined.

/0 |SSP1_SCK — Serial clock for SSP1.

I ENET_TX_CLK (ENET_REF_CLK) — Ethernet Transmit
Clock (Ml interface) or Ethernet Reference Clock (RMII
interface).

CLK1 T10 |- - - M o O |EMC_CLK1 — SDRAM clock 1.
PU 0 CcLKOUT — Clock output pin.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

O |CGU_OUTO — CGU spare clock output O.

- R — Function reserved.

O |I12S1_TX_MCLK — I2S1 transmit master clock.

CLK2 D14 P10 (K6 99 [ O O EMC_CLK3 — SDRAM clock 3.
PU 0 CcLKOUT — Clock output pin.

- R — Function reserved.

- R — Function reserved.

/O |SD_CLK — SD/MMC card clock.

O |EMC_CLK23 — SDRAM clock 2 and clock 3 combined.

O |12S0_TX_MCLK — I2S transmit master clock.

I/0 |12S1_RX_SCK — Receive Clock. It is driven by the master and
received by the slave. Corresponds to the signal SCK in the
12S-bus specification.

CLK3 P12 |- - - M4 o O EMC_CLK2 — SDRAM clock 2.
PU 0  cLKOUT — Clock output pin.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

O |CGU_OUT1 — CGU spare clock output 1.

- R — Function reserved.

/0 12S1_RX_SCK — Receive Clock. Itis driven by the master and
received by the slave. Corresponds to the signal SCK in the
12S-bus specification.
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NXP Semiconductors LPC4350/30/20/10

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 LPC4350/30/20/10 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 LPC4350/30/20/10, 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 co-processor

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. In LPC43x0, the Cortex-MO coprocessor
hardware multiply is implemented as a 32-cycle iterative multiplier. 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.
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LPC4350_30_20_10

32-bit ARM Cortex-M4/MO microcontroller
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Conditions: Vpprea)3va) = 3.3 V; Active mode entered executing code while(1){} from SRAM;
MO-core in reset; internal pull-up resistors disabled; PLL1 enabled; IRC enabled; all peripherals
disabled; all peripheral clocks disabled.

Fig 13. Typical supply current versus frequency in Active mode

002aah153
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IDD(REG)(3V3)
(mA)

8

-40 -15 10 35 60 85
temperature (°C)

Conditions: Vpprea)3va) = 3.3 V; MO-core in reset; internal pull-up resistors disabled; PLL1
enabled; IRC enabled; all peripherals disabled; all peripheral clocks disabled; core clock CCLK =
12 MHz.

Fig 14. Typical supply current versus temperature in Sleep mode
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IBAT
(HA)
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Conditions: VDD(REG)(SVB), VDD(IO) floating.

/5/
///
yi
VBAT =,3.6 V
3.0V y
22V /
7
—
40 -15 10 35 60 85

temperature (°C)

Fig 19. Typical battery supply versus temperature in Deep power-down mode

10.2 Peripheral power consumption

LPC4350_30_20_10

The typical power consumption at T = 25 °C for each individual peripheral is measured as

follows:

1. Enable all branch clocks and measure the current Ipprec)@3va)-

2. Disable the branch clock to the peripheral to be measured and keep all other branch
clocks enabled.

3. Calculate the difference between measurement 1 and 2. The result is the peripheral
power consumption.

Table 11. Peripheral power consumption

Peripheral Branch clock Ipp(REG)(3V3) IN MA
Branch clock Branch clock
frequency = 48 MHz frequency = 96 MHz

MO core CLK_M4_MOAPP 3.3 6.6

12C1 CLK_APB3_I2C1 0.01 0.02

12C0 CLK_APBL1_I2C0 0.02 0.01

DAC CLK_APB3_DAC 0.01 0.02

ADCO CLK_APB3_ADCO 0.05 0.05

ADC1 CLK_APB3_ADC1 0.04 0.04

CANO CLK_APB3_CANO 0.17 0.17

CAN1 CLK_APB1_CAN1 0.17 0.17

MOTOCON CLK_APB1_MOTOCON 0.05 0.05

12S CLK_APB1_I2S 0.11 0.11

SPIFI CLK_SPIFI, 0.95 1.85

CLK_M4_SPIFI
GPIO CLK_M4_GPIO 0.66 1.31
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10.4 Electrical pin characteristics

LPC4350_30_20_10

15
loL

LPC4350/30/20/10

32-bit ARM Cortex-M4/MO microcontroller

002aah030

-40 °C
25°C

(mA)
85 °C
12 /

9 y =
6 /
: //

0 0.1 0.2 0.3 0.4 05 0.6
VoL (V)

Conditions: Vpprea)3va) = Vop(o) = 3.3 V.

Fig 20. Normal-drive pins; typical LOW level output current Io_ versus LOW level output
voltage VoL

002aah039
3.6

VoH
V)

2.8 T=85°C
25°C
-40°C

2.4 %
X

loH (MA)

Conditions: VDD(REG)(SVB) = VDD(IO) =33V

Fig 21. Normal-drive pins; typical HIGH level output voltage Vo versus HGH level output
current lon
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11.12 SPl interface

Table 25. Dynamic characteristics: SPI
Tamb = 40 T to +85 C; 2.2 V <Vpprec)ava) <3.6 V; 2.7V <Vppo) <3.6 V. Simulated values.

Symbol ‘Parameter Conditions Min Typ Max Unit
TeyipcLky PCLK cycle time 5 ns
Tey(clk) clock cycle time (1] 40 - - ns
Master

tbs data set-up time 7.2 - - ns
toH vdata hold time v 0 - |- ns
tvQ) data output valid time - - 3.7 ns
th(Q) data output hold time | - - 12 ns
Slave

tbs data set-up time v 1.2 - - ns
toH data hold time 3 x TeypcLky + 0.54 |- - ns
tvy(Q) data output valid time | - - 3x TeypeLk) + 9.7 s
thQ) data output hold time - - 2 x TeypeLk) + 7.1 ns

[1] Teyek = 8/BASE_SPI_CLK. Teypcik) = L/BASE_SPI_CLK.
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11.13 SSP/SPItiming diagrams
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ty
SSEL tiead tag e — .
MOSI (CPHA = 0) ) —>| [ —| | thq)
X DATA VALID (MSB) DATA VALID DATA VALID (LSB) X IDLE X DATA VALID (MSB)
| |
MISO (CPHA = 0) |«_DS on 1
l
X DATA VALID (MSB) * DATA VALID * DATA VALID (LSB) X X DATA VALID (MSB)
MOSI (CPHA = 1) t) o
X DATA VALID (LSB) DATA VALID DATA VALID (MSB)X IDLE X DATA VALID (MSB)
MISO (CPHA = 1) tbs toH

X DATA VALID (LSB) * DATA VALID *DATA VALID (MSB) r
! I

X DATA VALID (MSB)

Fig 31. SSP_master mode timing (SPI mode)
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12. ADC/DAC electrical characteristics
Table 36. ADC characteristics
Vbpa(ava) over specified ranges; Tamp = 40 T to +85 <C; unless otherwise specified.
Symbol Parameter Conditions Min Typ Max Unit
Via analog input voltage 0 - VDDA@3V3) \%
Cia banalog input ‘ - - 2 pr
capacitance
Ep differential linearity error 2.7 V < Vppa(avz) < 3.6 V [402] |- +0.8 - LSB
2.2V <Vppa@vg < 2.7V ; +1.0 ) LSB
EL(adj) integral non-linearity 2.7V <Vppa@Ev3) <3.6 V Bl - +0.8 - LSB
2.2V <Vppa@vg < 2.7V ; +15 ) LSB
Eo offset error 2.7V <Vppa@Ev3) <3.6 V [A - +0.15 - LSB
2.2V <Vppa@vg < 2.7V ; +0.15 ; LSB
Ec gain error 2.7V <Vppa@vz) <3.6 V Bl - +0.3 - %
2.2V <Vppa@vg < 2.7V ; +0.35 ; %
Er absolute error 2.7V <Vppa@vz <3.6 V [l - +3 - LSB
2.2V <Vppa@vg) < 2.7V ; +4 ; LSB
Rysi voltage source interface see Figure 42 - - (7 x fokancy |KQ
resistance x Cia)
Ri 'input resistance ' (78] |- - 1.2 MQ
fakapcy |/ADC clock frequency - - 4.5 MHz
fs 'sampling frequency 110-bit resolution; 11 clock - - 400 kaampIes/s
cycles
2-bit resolution; 3 clock ’ 1.5 iMSampIes/s
cycles
[1] The ADC is monotonic, there are no missing codes.
[2] The differential linearity error (Ep) is the difference between the actual step width and the ideal step width. See Figure 41.
[3] The integral non-linearity (E|qj) is the peak difference between the center of the steps of the actual and the ideal transfer curve after
appropriate adjustment of gain and offset errors. See Figure 41.
[4] The offset error (Ep) is the absolute difference between the straight line which fits the actual curve and the straight line which fits the
ideal curve. See Figure 41.
[5] The gain error (Eg) is the relative difference in percent between the straight line fitting the actual transfer curve after removing offset
error, and the straight line which fits the ideal transfer curve. See Figure 41.
[6] The absolute error (Et) is the maximum difference between the center of the steps of the actual transfer curve of the non-calibrated
ADC and the ideal transfer curve. See Figure 41.
[71 Tamp =25 °C.
[8] Input resistance R; depends on the sampling frequency fs: Rj =2 kQ + 1/ (fs x Cig).
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Via (LSBigea) —
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1 LSB = YDDABV3) ~VssA
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002aaf959
(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 41. 10-bit ADC characteristics
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Rysi

LPC43xx

ADC

2 kQ (analog pin)
2.2 kQ (multiplexed pin)

COMPARATOR

_____ Lo,

ADCO_n/ADC1_n :
Rs 1

VEXT

Rs < 1/((7 x feianc) x Cia) — 2 kQ

002aag704

Fig 42. ADC interface to pins
Table 37. DAC characteristics
Vbpaava) over specified ranges; Tamp = 40 T to +85 <C; unless otherwise specified
Symbol |Parameter Conditions Min Typ Max Unit
iED ‘differential linearity error 2.7 V < Vppa@av3) < 3.6 V [ |- +0.8 - ‘LSB
2.2V < Vppa@va) <27V - +1.0 - LSB
iEL(adj) ‘integral non-linearity code = 0to 975 - +1.0 - LSB
2.7V < Vppa@av3) <3.6V
2.2V <Vppa@vg < 2.7V ; +15 - LSB
Eo offset error 2.7V <Vppa@Ev3) <3.6 V [ - +0.8 - LSB
2.2V < Vppa@va) < 2.7V ; +1.0 - LSB
Ec gain error 2.7V <Vppa@vz <3.6V [ - +0.3 - %
2.2V < Vppa@va) < 2.7V ; +1.0 - %
CL load capacitance - - 200 pF
v R ' load resistance 1 - E ' kQ
ts settling time 2 0.4 uc
[1] Inthe DAC CR register, bit BIAS = 0 (see the LPC43xx user manual).
[2] Settling time is calculated within 1/2 LSB of the final value.

LPC4350_30_20_10
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Table 40. LCD panel connections for TFT panels ...continued
External TFT 12 bit (4:4:4 TFT 16 bit (5:6:5 mode) TFT 16 bit (1:5:5:5 mode) | TFT 24 bit
pin mode)
LPC43xx |LCD LPC43xx LCD LPC43xx pin LCD LPC43xx  LCD
pinused function pin used function used function pinused function
LCD_VDO - - - - - - P4 1 REDO
LCD_LP P7_6 LCDLP P7_6 LCDLP P7_6 LCDLP P7_6 LCDLP
LCD_ENAB P4 6 LCDENAB/ P4_6 LCDENAB/ P4_6 LCDENAB/ P4_6 LCDENAB/
/LCDM LCDM LCDM LCDM LCDM
LCD_FP P4 5 LCDFP P4 5 LCDFP P4 5 LCDFP P4 5 LCDFP
LCD_DCLK P4 7 LCDDCLK P4_7 LCDDCLK P4 7 LCDDCLK P4 7 LCDDCLK
LCD_LE P7_0 LCDLE P7_0 LCDLE P7_0 LCDLE P7_0 LCDLE
LCD_PWR |P7_7 LCDPWR P7_7 LCDPWR P7_7 LCDPWR P7_7 LCDPWR
GP_CLKIN PF 4 LCDCLKIN PF_4 LCDCLKIN PF 4 LCDCLKIN PF_4 LCDCLKIN

13.2 Crystal oscillator

LPC4350_30_20_10

The crystal oscillator is controlled by the XTAL_OSC_CTRL register in the CGU (see

LPC43xx user manual).

The crystal oscillator operates at frequencies of 1 MHz to 25 MHz. This frequency can be
boosted to a higher frequency, up to the maximum CPU operating frequency, by the PLL.

The oscillator can operate in one of two modes: slave mode and oscillation mode.

* In slave mode, couple the input clock signal with a capacitor of 100 pF (Cc in
Figure 43), with an amplitude of at least 200 mV (RMS). The XTALZ2 pin in this
configuration can be left unconnected.

¢ External components and models used in oscillation mode are shown in Figure 44,
and in Table 41 and Table 42. Since the feedback resistance is integrated on chip,

only a crystal and the capacitances CX1 and CX2 need to be connected externally in
case of fundamental mode oscillation L, CL and RS represent the fundamental
frequency). The capacitance Cp in Figure 44 represents the parallel package
capacitance and must not be larger than 7 pF. Parameters FC, CL, RS and CP are
supplied by the crystal manufacturer.

Table 41. Recommended values for Cxq/x2 in oscillation mode (crystal and external
components parameters) low frequency mode
Fundamental oscillation Maximum crystal series External load capacitors
frequency resistance Rg Cx1, Cxo
2 MHz <200 Q 33 pF, 33 pF
<200 Q 39 pF, 39 pF
<200 Q 56 pF, 56 pF
4 MHz <200 Q 18 pF, 18 pF
<200 Q 39 pF, 39 pF
<200 Q 56 pF, 56 pF
8 MHz <200 Q 18 pF, 18 pF
<200 Q 39 pF, 39 pF
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14. Package outline

LPC4350/30/20/10

32-bit ARM Cortex-M4/MO microcontroller

LBGAZ256: plastic low profile ball grid array package; 256 balls; body 17 x 17 x 1 mm SOT740-2
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Fig 51. Package outline LBGA256 package
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