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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 Description

LBGA256

[1

Z TFBGA180
& ' TFBGA100
& LQFP144

- |Reset state

S Type

P15

Py
)]

GPI0O1[8] — General purpose digital input/output pin.

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

S
Tz
2

o =

- R — Function reserved.
O |EMC_CS0 — LOW active Chip Select 0 signal.

I 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).

I/O |SSP1_SSEL — Slave Select for SSP1.

I/O | SGPIO15 — General purpose digital input/output pin.

O |SD_POW — SD/MMC power monitor output.

P1 6 T4 P3 K4 49 [ N; 10 GPIO1[9] — General purpose digital input/output pin.

PU CTIN_5 — SCTimer/PWM input 5. Capture input 2 of timer 2.
- R — Function reserved.
O |EMC_WE — LOW active Write Enable signal.
- R — Function reserved.

- R — Function reserved.

/O | SGPIO14 — General purpose digital input/output pin.
/O |SD_CMD — SD/MMC command signal.

P17 T5 N4 G4 50 2 N; 10 GPIO1[0] — General purpose digital input/output pin.
PU | U1 DSR — Data Set Ready input for UARTL.

O |CTOUT_13 — SCTimer/PWM output 13. Match output 3 of
timer 3.

/O |[EMC_DO — External memory data line 0.

O |USBO_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.

- R — Function reserved.

- 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= &
P31 G11 D10 F7 114 | |N; I/0 |12S0_TX_WS — Transmit Word Select. It is driven by the
PU master and received by the slave. Corresponds to the signal
WS in the I2S-bus specification.
I/0 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.
I CANO_RD — CAN receiver input.
O |USB1_IND1 — USBL1 Port indicator LED control output 1.
I/O |GPIO5[8] — General purpose digital input/output pin.
- R — Function reserved.
O |LCD_VD15— LCD data.
- R — Function reserved.
P3_2 F11 D9 G6 116 @ |OL; /O [12S0_TX_SDA — I12S transmit data. It is driven by the
PU transmitter and read by the receiver. Corresponds to the signal

SD in the 12S-bus specification.

I/O |12S0_RX_SDA — 12S Receive data. It is driven by the
transmitter and read by the receiver. Corresponds to the signal
SD in the 12S-bus specification.

O |CANO_TD — CAN transmitter output.
O |USB1_INDO — USBL1 Port indicator LED control output O.
I/O |GPIO5[9] — General purpose digital input/output pin.

- R — Function reserved.
O |LCD_VD14 — LCD data.
- R — Function reserved.
P3_3 B14 B13 A7 118 |4 N; - R — Function reserved.
PU 0 SPI_SCK — Serial clock for SPI.
I/O |SSPO_SCK — Serial clock for SSPO.
SPIFI_SCK — Serial clock for SPIFI.
O |CGU_OUT1 — CGU spare clock output 1.
- R — Function reserved.
O |12S0_TX_MCLK — I2S transmit master clock.

/O |12S1_TX_SCK — Transmit Clock. It is driven by the master
and received by the slave. Corresponds to the signal SCK in
the 12S-bus specification.

O
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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 @
2 B B & 5 g
4 = [ xd R
P4 2 D3 A2 - 8 2 IN; I/O |GPIO2[2] — General purpose digital input/output pin.
PU o CTOUT_0 — SCTimer/PWM output 0. Match output O of timer
0.
O |LCD_VD3 — LCD data.
- R — Function reserved.
- R — Function reserved.
O |LCD_VD12 — LCD data.
I U3_RXD — Receiver input for USARTS3.
I/O | SGPIO8 — General purpose digital input/output pin.
P4_3 C2 B2 - 7 Bl |N; I/O |GPIO2[3] — General purpose digital input/output pin.
PU o CTOUT_3 — SCTimer/PWM output 3. Match output 3 of timer
0.
O |LCD_VD2 — LCD data.
- R — Function reserved.
- R — Function reserved.
O |LCD_VD21 — LCD data.
/O |U3_BAUD — Baud pin for USARTS3.
I/O | SGPIO9 — General purpose digital input/output pin.
Al |/ADCO_0 — DAC output; ADCO and ADC1, input channel O.
Configure the pin as GPIO input and use the ADC function
select register in the SCU to select the ADC.
P4 4 Bl Al - 9 Bl |N; I/O |GPIO2[4] — General purpose digital input/output pin.
PU o CTOUT_2 — SCTimer/PWM output 2. Match output 2 of timer
0.
O |LCD_VD1—LCD data.
- R — Function reserved.
- R — Function reserved.
O |LCD_VD20 — LCD data.
I/0 |U3_DIR — RS-485/EIA-485 output enable/direction control for
USARTS3.
I/0 |SGPIO10 — General purpose digital input/output pin.
O |DAC — DAC output. Shared between 10-bit ADC0/1 and
DAC.. Configure the pin as GPIO input and use the analog
function select register in the SCU to select the DAC.
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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

LBGA256

TFBGA100

[1

Description

P4_5

O
N

Q TFBGA180

5 LQFP144

=
Tz
c = Reset state
O 3 Type

GPIO2[5] — General purpose digital input/output pin.

CTOUT_5 — SCTimer/PWM output 5. Match output 3 of timer
3.

LCD_FP — Frame pulse (STN). Vertical synchronization pulse
(TFT).

R — Function reserved.

R — Function reserved.
R — Function reserved.

110

R — Function reserved.
SGPIO11 — General purpose digital input/output pin.

P4_6

P4_7

C1

H4

Bl

F4

11

14

2 N; I/1O
PU o

GPIO2[6] — General purpose digital input/output pin.

CTOUT_4 — SCTimer/PWM output 4. Match output 3 of timer
3.

LCD_ENAB/LCDM — STN AC bias drive or TFT data enable
input.

R — Function reserved.
R — Function reserved.

R — Function reserved.
R — Function reserved.

SGPIO12 — General purpose digital input/output pin.
LCD_DCLK — LCD panel clock.

PU

GP_CLKIN — General-purpose clock input to the CGU.
R — Function reserved.

R — Function reserved.
R — Function reserved.

110

110

R — Function reserved.

12S1_TX_SCK — Transmit Clock. It is driven by the master
and received by the slave. Corresponds to the signal SCK in
the 12S-bus specification.

12S0_TX_SCK — Transmit Clock. It is driven by the master
and received by the slave. Corresponds to the signal SCK in
the 12S-bus specification.

P4_8

E2

D2

15

PU ||

R — Function reserved.
CTIN_5 — SCTimer/PWM input 5. Capture input 2 of timer 2.

LCD_VD9 — LCD data.
R — Function reserved.

GPIO5[12] — General purpose digital input/output pin.
LCD_VD22 — LCD data.

110

CAN1_TD — CANL1 transmitter output.
SGPIO13 — General purpose digital input/output pin.

LPC4350_30_20_10
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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

LBGA256

TFBGA100

LQFP144

Reset state

(4

Description

P8 3

[
w

& TFBGA180

S
Tz

c =

S o Type

GPI04[3] — General purpose digital input/output pin.
USB1 ULPI_D2 — ULPI link bidirectional data line 2.

R — Function reserved.
LCD_VD12 — LCD data.

O O

LCD_VD19 — LCD data.
R — Function reserved.

R — Function reserved.
TO_MAT3 — Match output 3 of timer 0.

P8_4 J2

H2 -

S
z

PU

GPI04[4] — General purpose digital input/output pin.
USB1 ULPI_D1 — ULPI link bidirectional data line 1.

R — Function reserved.
LCD_VD7 — LCD data.

LCD_VD16 — LCD data.
R — Function reserved.

R — Function reserved.
TO_CAPO — Capture input 0 of timer 0.

P8 5 J1

HL -

S
z

PU

110

GPIO4[5] — General purpose digital input/output pin.
USB1 ULPI_DO — ULPI link bidirectional data line 0.

R — Function reserved.
LCD_VD6 — LCD data.

LCD_VD8 — LCD data.
R — Function reserved.

R — Function reserved.
TO_CAP1 — Capture input 1 of timer 0.

P8 6 K3

S
z

PU

110

GPI04[6] — General purpose digital input/output pin.
USB1_ULPI_NXT — ULPI link NXT signal. Data flow control

signal from the PHY.

R — Function reserved.
LCD_VD5 — LCD data.

LCD_LP — Line synchronization pulse (STN). Horizontal

synchronization pulse (TFT).
R — Function reserved.

R — Function reserved.
TO_CAP2 — Capture input 2 of timer 0.

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

34 of 158



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

LBGA256

TFBGA100

LQFP144

Reset state

(4

Type

Description

PE_3

S

12

A I TFBGA180
o

S
Tz

c =

o

R — Function reserved.
CANO_TD — CAN transmitter output.

I/1O

ADCTRIG1 — ADC trigger input 1.
EMC_A21 — External memory address line 21.

110

GPIO7[3] — General purpose digital input/output pin.
R — Function reserved.

R — Function reserved.

R — Function reserved.

PE_4

K13

N

S
z

PU

R — Function reserved.
NMI — External interrupt input to NMI.

I/1O

R — Function reserved.
EMC_A22 — External memory address line 22.

110

GPIO7[4] — General purpose digital input/output pin.
R — Function reserved.

R — Function reserved.

R — Function reserved.

PE 5

PE_6

LPC4350_30_20_10

N16

M16

S
z

PU

PU

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

R — Function reserved.

CTOUT_3 — SCTimer/PWM output 3. Match output 3 of timer
0.

Ul 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.

I/0
11O

EMC_D24 — External memory data line 24.
GPIO7[5] — General purpose digital input/output pin.

R — Function reserved.

R — Function reserved.

R — Function reserved.

R — Function reserved.

CTOUT_2 — SCTimer/PWM output 2. Match output 2 of timer
0.

Ul_RI — Ring Indicator input for UART 1.

I/1O
I/0

EMC_D25 — External memory data line 25.
GPIO7[6] — General purpose digital input/output pin.

R — Function reserved.
R — Function reserved.

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 Description

LBGA256
TFBGA180
TFBGA100
LQFP144
Type

[1

-~ |Reset state

R — Function reserved.

CTOUT_0 — SCTimer/PWM output 0. Match output O of timer
0.

I/O 12C1_SCL — I2C1 clock input/output (this pin does not use a
specialized 12C pad).

O EMC_CKEOUT3 — SDRAM clock enable 3.
I/O | GPIO7[15] — General purpose digital input/output pin.

13 2

m

PE_15

u =z
cC-
ol

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

PF O D12 - - - @ o /O |SSPO_SCK — Serial clock for SSPO.

PU GP_CLKIN — General-purpose clock input to the CGU.
- R — Function reserved.

- R — Function reserved.

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

- R — Function reserved.
O |12S1_TX_MCLK — I2S1 transmit master clock.

PF_1 E11 |- - - 21 |N; - R — Function reserved.
PU

- R — Function reserved.
I/O | SSPO_SSEL — Slave Select for SSPO.
- R — Function reserved.

I/O | GPIO7[16] — General purpose digital input/output pin.
- R — Function reserved.

I/0 | SGPIO0 — General purpose digital input/output pin.
- R — Function reserved.
PF_2 D11 |- - - 21 |N; - R — Function reserved.
PU o U3_TXD — Transmitter output for USART3.
I/O |SSPO_MISO — Master In Slave Out for SSPO.
- R — Function reserved.

I/O |GPIO7[17] — General purpose digital input/output pin.
- R — Function reserved.

I/0 |SGPIO1 — General purpose digital input/output pin.

- 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} 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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7.5 AHB multilayer matrix

TEST/DEBUG TEST/DEBUG

HIGH-SPEED PHY

LPC4350/30/20/10

32-bit ARM Cortex-M4/MO microcontroller

INTERFACE INTERFACE
ARM ARM pMA  ||eTHERNET|| usBo USB1 LCD SD/ | masters
CORTEX-M4 | | CORTEX-MO MMC
System -| D- 0 1
bus | code |code
bus

bus |

slaves

| 64KkBROM |

128 kB LOCAL SRAM

72 kB LOCAL SRAM

SPIFI |

|
1
l SGPIO |

32 kB AHB SRAM

16 kB + 16 kB

AHB SRAM

EXTERNAL
MEMORY

CONTROLLER

AHB PERIPHERALS

REGISTER
INTERFACES

APB, RTC
DOMAIN

\\. = master-slave connection

Fig 6. AHB multilayer matrix master and slave connections

PERIPHERALS

002aaf873

LPC4350_30_20_10

7.6 Nested Vectored Interrupt Controller (NVIC)

The NVIC is an integral part of the Cortex-M4. The tight coupling to the CPU allows for low
interrupt latency and efficient processing of late arriving interrupts.

The ARM Cortex-MO co-processor has its own NVIC with 32 vectored interrupts. Most
peripheral interrupts are shared between the Cortex-MO0 and Cortex-M4 NVICs.
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32-bit ARM Cortex-M4/MO microcontroller

In the two-counter case, the following operational elements are global to the
SCTimer/PWM, but the last three can use match conditions from either counter:

Clock selection
Inputs

Events
Outputs
Interrupts

7.16.1.1 Features

Two 16-bit counters or one 32-bit counter.

Counters clocked by bus clock or selected input.

Counters can be configured as up-counters or up-down counters.

State variable allows sequencing across multiple counter cycles.

Event combines input or output condition and/or counter match in a specified state.
Events control outputs and interrupts.

Selected events can limit, halt, start, or stop a counter.

Supports:

— up to 8 inputs

16 outputs

16 match/capture registers

16 events

32 states

7.16.2 Serial GPIO (SGPIO)

The Serial GPIOs offer standard GPIO functionality enhanced with features to accelerate
serial stream processing.

7.16.2.1 Features

LPC4350_30_20_10

Each SGPIO input/output slice can be used to perform a serial to parallel or parallel to
serial data conversion.

16 SGPIO input/output slices each with a 32-bit FIFO that can shift the input value
from a pin or an output value to a pin with every cycle of a shift clock.

Each slice is double-buffered.

Interrupt is generated on a full FIFO, shift clock, or pattern match.
Slices can be concatenated to increase buffer size.

Each slice has a 32-bit pattern match filter.
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9. Thermal characteristics

LPC4350/30/20/10

32-bit ARM Cortex-M4/MO microcontroller

The average chip junction temperature, T; (°C), can be calculated using the following

equation:

Ti = Tamp +* (Pp X Ripgi-a))

* Tambp = ambient temperature (°C),

* Pp =sum of internal and I/O power dissipation

@)

Rin(-a) = the package junction-to-ambient thermal resistance (°C/W)

The internal power dissipation is the product of Ipp and Vpp. The I/O power dissipation of
the I/O pins is often small and many times can be negligible. However it can be significant
in some applications.

Table 7. Thermal characteristics
Vpp =2.2V 10 3.6 V; Tamp = 40 T to +85 < unless otherwise specified;
Symbol Parameter Min Max Unit
Ti(max) maximum junction - 125 °C
temperature
Table 8.  Thermal resistance (LQFP packages)
Symbol Parameter Conditions Thermal resistance
in °C/W +15 %
LQFP144
Rth(-a) thermal resistance from | JEDEC (4.5 in x 4 in); still air 38
junction to ambient
Single-layer (4.5 in x 3in); 50
still air
Rin-c) thermal resistance from 11
junction to case

Table 9. Thermal resistance value (BGA packages)
Symbol Parameter Conditions Thermal resistance in °C/W £15 %
’ | LBGA256 TFBGA180  TFBGA100
Rih(-a) thermal resistance from JEDEC (4.5 in x 4 in); still air 29 46
junction to ambient
8-layer (4.5 in x 3 in); still air |24 37
Rin-c) thermal resistance from 14 11

junction to case
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Table 10. Static characteristics ...continued
Tamb = 40 €T to +85 <, unless otherwise specified.
Symbol Parameter Conditions Min Typlil ‘Max ‘Unit
Oscillator pins
Vi(xTALL) input voltage on pin -0.5 - 1.2 \%
XTAL1
Vo(xTAL2) output voltage on pin -0.5 - 1.2 \%
XTAL2
Cio input/output a7 . - 0.8 pF
capacitance
USBO pins(18
\/ input voltage on pins USBO_DP;
USBO_DM; USBO_VBUS
VDD(IO) >2.2V - 5.25 \%
Vbpo) =0V - 3.6 \Y;
Rpd pull-down resistance on pin USBO_VBUS 48 64 80 kQ
Vic common-mode input high-speed mode -50 200 500 mV
voltage full-speed/low-speed 800 - 2500 mV
mode
chirp mode -50 - 600 mV
Vi(dify differential input voltage 100 400 1100 mV
USB1 pins (USB1_DP/USB1_DM)[18]
loz OFF-state output 0V<V <33V [18] |- - +10 LA
current
VBus bus supply voltage 29 - - 5.25 \Y
Vp differential input |(D+) — (D-)] 0.2 - - \%
sensitivity voltage
Vem differential common includes Vp, range 0.8 - 2.5 \%
mode voltage range
Vih(rs)se single-ended receiver 0.8 - 2.0 \%
switching threshold
voltage
VoL LOW:-level output R_of 1.5kQto 3.6V - - 0.18 \%
voltage for
low-/full-speed
VoH HIGH-level output R, of 15 kQ to GND 2.8 - 3.5 \%
voltage (driven) for
low-/full-speed
Cirans transceiver capacitance pin to GND - - 20 pF
ZDbRv driver output with 33 Q series resistor; [20] 36 - 44.1 Q

impedance for driver
which is not high-speed
capable

steady state drive

[1] Typical ratings are not guaranteed. The values listed are at room temperature (25 °C), nominal supply voltages.

[2] The recommended operating condition for the battery supply is Vpprea)ava) > Vear + 0.2 V. See Figure 18.

[3] Pin VPP should either be not connected (when OTP does not need to be programmed) or tied to pins VDDIO and VDDREG to ensure
the same ramp-up time for both supply voltages.

[4] Vbprec)@ava) = 3.3 V; Vop(o) = 3.3 V; Tamp = 25 °C.
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15 g 002aah040
loL e o
12 85°C

~

Conditions: VDD(REG)(3V3) = VDD(IO) =33V,
normal-drive; EHD = 0x0.

002aah043
40
loL pd
mA) s
-40 °C pad

25°C

!

Ny

7

0 |
0 0.1 02 03 04 05 06
VoL (V)

Conditions: Vppreac)3va) = Vop(o) = 3.3 V; high-drive;
EHD = 0x2.

25 002aah041
loL
(mA)
20
-40°C P
25°C s
* CEE R
e =
10 // o
. yZ
Pz
0
0 0.1 0.2 0.3 0.4 0.5 0.6
VoL (V)
Conditions: VDD(REG)(3V3) = VDD(IO) =33V,
medium-drive; EHD = 0x1.
60 002aah044
loL e
(mA)
//

45 -40 °C
S
30 o
T
- 4
Y

0 0.1 02 03 04 05 06
VoL (V)

Conditions: Vpprea)@3va) = Vop(o) = 3.3 V; ultra
high-drive; EHD = 0x3.

Fig 22. High-drive pins; typical LOW level output current Ig_ versus LOW level output voltage Vo,
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Table 26. Dynamic characteristics: SGPIO
Tamp = 40 Cto+85 C; 2.2V —<VDD(REG)(3V3) <3.6V;27V —<VDD(IO) <3.6 V. Simulated values.

Symbol ‘Parameter Conditions Min Typ Max Unit

tsup) data input set-up time 2 - - ns

th(D) data input hold time 1] Tsepio + 2 - - ns

tsup) data input set-up time | sampled by 1] Tsgpio + 2 - - ns
SGPIO_CLOCK

th(p) data input hold time sampled by ] Tsgpio + 2 - - ns
SGPIO_CLOCK

tvQ) data output valid time 1 - - 2 x Tsepio ns

thQ) data output hold time (] Tsepio - ns

tvQ) data output valid time |sampled by ] -3 - 3 ns
SGPIO_CLOCK

thQ) data output hold time  sampled by [ -3 - 3 ns
SGPIO_CLOCK

[1] SGPIO_CLOCK is the internally generated SGPIO clock. Tsgpio = 1/fsgpio_cLock-

CLKINext / /

sync(CLKINext) = CLKINi

SGPIO_CLOCK 4 4 4 4 4 4 4 }
DIN

sync(DIN)

CLKout /
Dout X X Da ><

i I 002aah668

Fig 33. SGPIO 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 matching | t; / t; 90 - 111.11 %
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 [ 40 - - ns
EOP; see
Figure 37
teopPr2 EOP width at receiver must accept as [ 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 4/” ,,,,,,,,,,,,,,,,,,,,
data lines

source EOP width: treopT
differential data to e
<~ SEO/EOP skew
n x TperioD *+ tFDEOP ~_

receiver EOP width: teopr1, tEOPR2

002aab561

Fig 37. Differential data-to-EOP transition skew and EOP width
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15. Soldering

Footprint information for reflow soldering of LBGA256 package SOT740-2
Hx
B .
I
I
O00000O0 !
1
I
I
0000000 |
I
1
1
OO0OO0O0O0O0OO0
I
I
I
1
1
O O OO |
:
Hy O O OO
1
I
I
O 00O |
I
1
1
O0O0OO000O0 |
I
I
I
O00000O0 !
I .
—+— see detail X
ONONONOROROROAN
1
I
|
Generic footprint pattern
Refer to the package outline drawing for actual layout
,/_\~
7/ solder land ,/ ,;:::Ez'iiiiii};.,,
7 osoatotesetatoteset
[ fassasss )
q SRR
Q solder paste deposit ‘3’3’3’2‘3’3’2’2’2’3’3
AN Nesisigh
@ solder land plus solder paste
————— occupied area
«——— SR ——»
— -— solder resist
detail X
DIMENSIONS in mm
P SL SP SR Hx Hy
1.00 0.450 0450 0.600 17.500 17.500 S01740-2_fr

Fig 55. Reflow soldering of the LBGA256 package
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17. References

[1] LPC43xx User manual UM10503:
http://www.nxp.com/documents/user _manual/UM10503.pdf

[2] LPC43XO0 Errata sheet:
http://www.nxp.com/documents/errata_sheet/ES LPC43XX.pdf
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