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LPC436Xx

32-bit ARM Cortex-M4/MO microcontroller

NXP Semiconductors

5. Block diagram
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Fig 1. LPC436x Block diagram
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6. Pinning information

LPC436Xx

32-bit ARM Cortex-M4/MO microcontroller

6.1 Pinning
LPC436xJET256
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Transparent top view

Fig 2.  Pin configuration LBGA256 package
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Transparent top view

Fig 3. Pin configuration TFBGA100 package
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32-bit ARM Cortex-M4/MO microcontroller

6.2 Pin description

On the LPC436x, 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 hame is not indicative of the GPIO port
assigned to it.

The parts contain two 10-bit ADCs (ADCO and ADC1). The input channels of ADCO and
ADC1 on dedicated pins and multiplexed pins are combined in such a way that all channel
0 inputs (hamed ADCO_0 and ADC1_0) are tied together and connected to both, channel
0 on ADCO and channel 0 on ADC1, channel 1 inputs (hamed ADCO_1 and ADC1_1) are
tied together and connected to channel 1 on ADCO and ADC1, and so forth. There are
eight ADC channels total for the two ADCs.

LPC436X All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.
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Table 3.  Pin description ...continued

Pin name

X LBGA256

P11

= TFBGA100

g LQFP208

~
g Z Reset state
1]

Type

5

o

LPC436Xx

32-bit ARM Cortex-M4/MO microcontroller

Description

GPIOQ[8] — General purpose digital input/output pin. Boot pin
(see Table 5).
CTOUT_7 — SCT output 7. Match output 3 of timer 1.

110
/10

EMC_A6 — External memory address line 6.
SGPIO8 — General purpose digital input/output pin.

I/10

R — Function reserved.
SSPO_MISO — Master In Slave Out for SSPO.

I/10

R — Function reserved.
EMC_D13 — External memory data line 13.

P12 R3

K1

60

2 N
PU

110

GPIOOQ[9] — General purpose digital input/output pin. Boot pin
(see Table 5).
CTOUT_6 — SCT output 6. Match output 2 of timer 1.

I/10
I/0

EMC_A7 — External memory address line 7.
SGPIO9 — General purpose digital input/output pin.

110

R — Function reserved.
SSP0_MOSI — Master Out Slave in for SSPO.

110

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

P13 P5

J1i

61

& N;
PU

I/10

GPIOO0[10] — General purpose digital input/output pin.
CTOUT_8 — SCT output 8. Match output O of timer 2.

I/10

SGPIO10 — General purpose digital input/output pin.
EMC_OE — LOW active Output Enable signal.

USBO_IND1 — USBO port indicator LED control
output 1.

SSP1_MISO — Master In Slave Out for SSP1.

R — Function reserved.
SD_RST — SD/MMC reset signal for MMC4.4 card.

P14 T3

J2

64

PU

GPIOO0[11] — General purpose digital input/output pin.
CTOUT_9 — SCT output 9. Match output 3 of timer 3.

SGPIO11 — General purpose digital input/output pin.
EMC_BLS0 — LOW active Byte Lane select signal 0.

USBO_INDO — USBO port indicator LED control output 0.
SSP1_MOSI — Master Out Slave in for SSP1.

EMC_D15 — External memory data line 15.
SD_VOLT1 — SD/MMC bus voltage select output 1.

LPC436X

All information provided in this document is subject to legal disclaimers.
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32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued

Pin name o Q Description
© o [o0) ©
Lo — Ie) —
D, 5 8 E
8 & & i 8
- _ = |2 g o
P1_8 R7 H5 71 2 IN; I/O GPIO1[1] — General purpose digital input/output pin.
PU o Ul DTR — Data Terminal Ready output for UART1.

O CTOUT_12 — SCT output 12. Match output 3 of
timer 3.

/0 |[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 J5 73 [ N; /O GPIO1[2] — General purpose digital input/output pin.
PU o Ul RTS — Request to Send output for UART1.

O CTOUT_11 — SCT output 11. Match output 3 of timer 2.
/0 |[EMC_D2 — External memory data line 2.

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

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

P1_10 R8 H6 75 @ IN; /0 |GPIO1[3] — General purpose digital input/output pin.
PU Ul RI — Ring Indicator input for UART1.

O | CTOUT_14 — SCT output 14. Match output 2 of timer 3.
/0 |[EMC_D3 — External memory data line 3.

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

- R — Function reserved.
/0 SD_DAT1 — SD/MMC data bus line 1.

P1_11 T9 J7 77 [ N; /O GPIO1[4] — General purpose digital input/output pin.
PU | U1_cTS— Clear to Send input for UARTL.

O | CTOUT_15 — SCT output 15. Match output 3 of timer 3.
/0 |[EMC_D4 — External memory data line 4.

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

- R — Function reserved.
/0 SD_DAT2 — SD/MMC data bus line 2.

LPC436X All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.
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32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued

Pin name o Q Description
© o [o0) ©
Lo — Ie) —
D, 5 8 5
g & & i 8
- _ = |2 g [
P6_11 H12 C9 143 @ IN; /10 |GPIO3[7] — General purpose digital input/output pin.
PU

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

O EMC_CKEOUTO — SDRAM clock enable 0.
- R — Function reserved.

O | T2_MAT3 — Match output 3 of timer 2.
- R — Function reserved.

- R — Function reserved.
P6_12 G15 - 145 @ IN; /10 |GPIO2[8] — General purpose digital input/output pin.

PU o CTOUT_7 — SCT output 7. Match output 3 of timer 1.
- R — Function reserved.

O EMC_DQMOUTO — Data mask 0 used with SDRAM and
static devices.

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

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

P7_0 B16 - 158 @ IN; /0 |GPIO3[8] — General purpose digital input/output pin.
PU 0 CTOUT_14 — SCT output 14. Match output 2 of timer 3.

- R — Function reserved.
O LCD_LE — Line end signal.

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

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

P7_1 Cl14 - 162 [ IN; /0 |GPIO3[9] — General purpose digital input/output pin.
PU 0  CTOUT_ 15— SCT output 15. Match output 3 of timer 3.

/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 12S-bus specification.

LCD_VD19 — LCD data.

O

(@] LCD_VD7 — LCD data.
- R — Function reserved.

O U2_TXD — Transmitter output for USART2.
I/0 |SGPIO5 — General purpose digital input/output pin.

LPC436X All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.
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32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued

Pin name o o Description
2 S g
S < & %
D- R
e g |8 | |82
| _ & | | e g 2
PC_14 N1 - - 21 'N; - R — Function reserved.
PU

- R — Function reserved.
U1l_RXD — Receiver input for UART 1.

- R — Function reserved.
I/0 |GPIO6[13] — General purpose digital input/output pin.

/0 |SGPIO13 — General purpose digital input/output pin.
O |ENET_TX_ER — Ethernet Transmit Error (Mll interface).

/0 SD_DAT7 — SD/MMC data bus line 7.
PD 0O N2 - - @ N; - R — Function reserved.

PU 0  CTOUT_ 15— SCT output 15. Match output 3 of timer 3.

O EMC_DQMOUT2 — Data mask 2 used with SDRAM and
static devices.

- R — Function reserved.

I/0 |GPIO6[14] — General purpose digital input/output pin.
- R — Function reserved.

- R — Function reserved.
/0 |SGPIO4 — General purpose digital input/output pin.

PD 1 P1 - - 21 N - R — Function reserved.
- R — Function reserved.

O EMC_CKEOUT2 — SDRAM clock enable 2.
- R — Function reserved.

/O GPIO6[15] — General purpose digital input/output pin.
O SD_POW — SD/MMC power monitor output.

- R — Function reserved.
/0 |SGPIO5 — General purpose digital input/output pin.

PD 2 R1 - - 2 N - R — Function reserved.
PU o CTOUT_7 — SCT output 7. Match output 3 of timer 1.

/O EMC_D16 — External memory data line 16.
- R — Function reserved.

I/0 |GPIO6[16] — General purpose digital input/output pin.
- R — Function reserved.

- R — Function reserved.

/O |SGPIO6 — General purpose digital input/output pin.

LPC436X All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.
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LPC436X

7.4

32-bit ARM Cortex-M4/MO microcontroller

One application of using the subsystem is to reduce power, for example when the main
matrix runs at a very low speed and the MO subsystem monitors activity and increases the
main matrix speed when needed. Another application for the subsystem is to manage the
serial GPIO peripheral, which can be configured as additional SPI, 12S, or other serial
interface.

One of the two SRAM blocks connected to the subsystem AHB matrix is typically used for
code running on the MO subsystem and the other SRAM block for data. This allows other
bus masters to access the data SRAM without interrupting the MO processor instruction
fetches and thereby stalling the MO subsystem.

The MO subsystem matrix runs at an asynchronous speed from the main matrix. This
allows to operate the SGPIO at any desired frequency. The MO subsystem can control the
SGPIO in a deterministic way, without incurring latency that occurs when the M4 controls
the SGPIO through a bridge.

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.

All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.
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LPC436Xx

32-bit ARM Cortex-M4/MO microcontroller

* Supports booting from external static memory such as NOR flash, SPI flash, quad SPI

flash, USBO, and USB1.
¢ Includes API for OTP programming.

* Includes a flexible USB device stack that supports Human Interface Device (HID),
Mass Storage Class (MSC), and Device Firmware Upgrade (DFU) drivers.

Several boot modes are available if P2_7 is LOW on reset depending on the values of the
OTP bits BOOT_SRC. If the OTP memory is not programmed or the BOOT_SRC bits are
all zero, the boot mode is determined by the states of the boot pins P2_9, P2_8, P1_2,

and P1 1.
Table 4. Boot mode when OTP BOOT_SRC bits are programmed
Boot mode BOOT_SRC BOOT_SRC BOOT_SRC BOOT_SRC Description
bit 3 bit 2 bit 1 bit 0

Pin state 0 0 0 0 Boot source is defined by the reset state of P1_1,
P1 2, P2_8 pins, and P2_9. See Table 5.

USARTO 0 0 0 1 Enter ISP mode using USARTO pins P2_0 and
P2_1.

SPIFI 0 0 1 0 Boot from Quad SPI flash connected to the SPIFI
interface using pins P3_3 to P3_8.

EMC 8-bit |0 0 1 1 Boot from external static memory (such as NOR
flash) using CS0 and an 8-bit data bus.

EMC 16-bit |0 1 0 0 Boot from external static memory (such as NOR
flash) using CS0 and a 16-bit data bus.

EMC 32-bit |0 1 0 1 Boot from external static memory (such as NOR
flash) using CSO and a 32-bit data bus.

USBO 0 0 Boot from USBO.

USB1 0 Boot from USB1.

SPI(SSP) |1 0 0 0 Boot from SPI flash connected to the SSPO
interface on P3_3 (function SSPO_SCK), P3_6
(function SSPO_SSEL), P3_7 (function
SSP0O_MISO), and P3_8 (function SSPO_MOSI)L

USART3 1 0 0 1 Enter ISP mode using USART3 pins P2_3 and
P2_4.

[1] The boot loader programs the appropriate pin function at reset to boot using either SSPO or SPIFI.
Remark: Pin functions for SPIFI and SSPO boot are different.

Table 5. Boot mode when OPT BOOT_SRC bits are zero
Boot mode Pins Description
P2 9 P2_8 P1 2 P11

USARTO LOW LOW LOW LOW Enter ISP mode using USARTO pins P2_0 and
P2_1.

SPIFI LOW LOW LOW HIGH Boot from Quad SPI flash connected to the SPIFI
interface on P3_3 to P3_8L,

EMC 8-bit LOW LOW HIGH LOW Boot from external static memory (such as NOR
flash) using CS0 and an 8-bit data bus.

EMC 16-bit LOW LOW HIGH HIGH Boot from external static memory (such as NOR
flash) using CS0O and a 16-bit data bus.

LPC436X
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LPC436Xx

32-bit ARM Cortex-M4/MO microcontroller

LPC436x

reserved

ARM private bus

reserved
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256 MB dynamic external memory DYCS2

reserved

peripheral bit band alias region

16 MB static external memory CS3

reserved
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reserved

reserved
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7.18.2.1

7.18.3

7.18.4

LPC436X

32-bit ARM Cortex-M4/MO microcontroller

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.

Features
* Interfaces to serial flash memory in the main memory map.
* Supports classic and 4-bit bidirectional serial protocols.
¢ Half-duplex protocol compatible with various vendors and devices.
* Quad SPI Flash Interface (SPIFI) with 1-, 2-, or 4-bit data at rates of up to 52 MB per
second.
* Supports DMA access.
SD/MMC card interface

The SD/MMC card interface supports the following modes to control:

¢ Secure Digital memory (SD version 3.0)

¢ Secure Digital I/0 (SDIO version 2.0)

* Consumer Electronics Advanced Transport Architecture (CE-ATA version 1.1)
* MultiMedia Cards (MMC version 4.4)

External Memory Controller (EMC)
Remark: The EMC is available on all LPC436x parts. The following memory bus widths
are supported:
* LBGA256 packages: 32 hit
* TFBGA100 packages: 16 bit
* LQFP208 packages: 16 bit
The LPC436x EMC is a Memory Controller peripheral offering support for asynchronous

static memory devices such as RAM, ROM, and NOR flash. In addition, it can be used as
an interface with off-chip memory-mapped devices and peripherals.

Table 6. EMC pinout for different packages

Function LBGA256 TFBGA100 LQFP208

A EMC_A[23:0] EMC_A[13:0] EMC_A[23:0]
D EMC_D[31:0] EMC_D[15:0] EMC_D[15:0]
BLS EMC_BLS[3:0] EMC_BLS0 EMC_BLS[1:0]
cs EMC_CS[3:0] EMC_CSO EMC_CS[3:0]
OE EMC_OE EMC_OE EMC_OE

All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.
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7.23.2

7.23.3

7.23.4

7.23.5

7.23.6

LPC436X

32-bit ARM Cortex-M4/MO microcontroller

System Control Unit (SCU)

The system control unit determines the function and electrical mode of the digital pins. By
default function 0 is selected for all pins with pull-up enabled. For pins that support a
digital and analog function, the ADC function select registers in the SCU enable the
analog function.

A separate set of analog I/Os for the ADCs and the DAC as well as most USB pins are
located on separate pads and are not controlled through the SCU.

In addition, the clock delay register for the SDRAM EMC_CLK pins and the registers that
select the pin interrupts are located in the SCU.

Clock Generation Unit (CGU)

The Clock Generator Unit (CGU) generates several base clocks. The base clocks can be
unrelated in frequency and phase and can have different clock sources within the CGU.
One CGU base clock is routed to the CLKOUT pins. The base clock that generates the
CPU clock is referred to as CCLK.

Multiple branch clocks are derived from each base clock. The branch clocks offer flexible
control for power-management purposes. All branch clocks are outputs of one of two
Clock Control Units (CCUs) and can be controlled independently. Branch clocks derived
from the same base clock are synchronous in frequency and phase.

Internal RC oscillator (IRC)

The IRC is used as the clock source for the WWDT and/or as the clock that drives the
PLLs and the CPU. The nominal IRC frequency is 12 MHz. The IRC is trimmed to 1.5 %
accuracy for Tamp = 0 °C to 85 °C and 3% accuracy for Tamp =-40 °C to 0 °C and Tgmp =
85 °C to 105 °C.

Upon power-up or any chip reset, the LPC436x use the IRC as the clock source. The boot
loader then configures the PLL1 to provide a 96 MHz clock for the core and PLLOUSB or
PLLOAUDIO as needed if an external boot source is selected.

PLLOUSB (for USBO)
PLLO is a dedicated PLL for the USBO High-speed controller.

PLLO accepts an input clock frequency from an external oscillator in the range of 14 kHz
to 25 MHz. The input frequency is multiplied up to a high frequency with a Current
Controlled Oscillator (CCO). The CCO operates in the range of 4.3 MHz to 550 MHz.

PLLOAUDIO (for audio)

The audio PLL PLLOAUDIO is a general purpose PLL with a very small step size. This
PLL accepts an input clock frequency derived from an external oscillator or internal IRC.
The input frequency is multiplied up to a high frequency with a Current Controlled
Oscillator (CCO). A sigma-delta converter modulates the PLL divider ratios to obtain the
desired output frequency. The output frequency can be set as a multiple of the sampling
frequency fgto 32 x fg, 64 x fg, 128 x f5, 256 x fg, 384 x fg, 512 x f5 and the sampling
frequency fg can range from 16 kHz to 192 kHz (16, 22.05, 32, 44.1, 48, 96,192) kHz.
Many other frequencies are possible as well using the integrated fractional divider.
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Fig 8.

LPC436X

Power domains

LPC436Xx

32-bit ARM Cortex-M4/MO microcontroller

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.

Power control

The LPC436x feature several independent power domains to control power to the core
and the peripherals (see Figure 8). The RTC and its associated peripherals (the alarm
timer, the CREG block, the OTP controller, the back-up registers, and the event router)
are located in the RTC power-domain. The main regulator or a battery supply can power
the RTC. A power selector switch ensures that the RTC block is always powered on.

002aag378
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32-bit ARM Cortex-M4/MO microcontroller
Table 11. Static characteristics ...continued
Tamb = 40 €T to +105 <, unless otherwise specified.
Symbol Parameter Conditions Min Typli Max Unit
lgaT battery supply current  Vppreg)@avz) = 3.3 V; 8l
VBAT =36V
deep-sleep mode - 15 - A
power-down mode @8- 1.5 - pA
deep power-down 81
mode - 15 - A
lgaT battery supply current  Deep power-down mode;
RTC running;
VDD(REG) = VDDA =
VDDIO =0 V; - 3.0 - pA
VDD(REG)(3V3) = -
VBAT =33V 15 - ].LA
Ipp(i0) 1/0 supply current deep sleep mode - <0.1 - uHA
power-down mode - <0.1 - A
deep power-down mode - <0.1 - LA
Ibpa Analog supply current  on pin VDDA, [0 . 0.4 -
deep sleep mode JIVAN
power-down mode 20 . 0.4 - pA
deep power-down [20] - 0.007 -
mode JIVAN
RESET pin
\m HIGH-level input B 0.8x(Vps— - 5.5 \Y
voltage 0.35)
\ LOW-level input voltage Bl-05 - 0.3x (Vps— |V
0.1)
Vhys hysteresis voltage 191 0.05 x (Vps - - \Y
—-0.35)
Standard 1/O pins - normal drive strength
C input capacitance - - 2 pF
I LOW-level leakage V| =0 V; on-chip pull-up - 3 - nA
current resistor disabled
ILH HIGH-level leakage V| = Vpp(io); On-chip - 3 - nA
current pull-down resistor
disabled
V=5V, Taqmp=25°C - 0.5 - nA
V=5V, Tamp =105 °C - 40 - nA
loz OFF-state output Vo =0V 1to Vppo), - 3 - nA
current on-chip pull-up/down
resistors disabled;
absolute value
\/ input voltage pin configured to provide 0 - 5.5 \%
a digital function;
VDD(IO) >24V |
Vbp(io) =0V - 3.6 \Y;
Vo output voltage output active 0 - Vbb(10) \

LPC436X
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LPC436Xx

32-bit ARM Cortex-M4/MO microcontroller

Table 12. Peripheral power consumption
Peripheral Branch clock Ipp(REG)3V3) IN MA
Branch clock Branch clock
frequency =48 MHz  |frequency = 96 MHz

SPIFI CLK_SPIFI, 1.14 2.29
CLK_M4_SPIFI

GPIO CLK_M4_GPIO 0.72 1.43

LCD CLK_M4_LCD 0.91 1.82

ETHERNET CLK_M4_ETHERNET 1.06 2.15

UARTO CLK_M4_UARTO, 0.24 0.43
CLK_APBO_UARTO

UART1 CLK_M4_UARTL, 0.24 0.43
CLK_APBO_UART1

UART2 CLK_M4_UART2, 0.26 0.5
CLK_APB2_UART2

UART3 CLK_M4_USARTS3, 0.27 0.45
CLK_APB2_UART3

TIMERO CLK_M4_TIMERO 0.08 0.15

TIMER1 CLK_M4_TIMER1 0.09 0.15

TIMER2 CLK_M4_TIMER2 0.1 0.19

TIMER3 CLK_M4_TIMER3 0.08 0.16

SDIO CLK_M4_SDIO, 0.66 1.17
CLK_SDIO

SCTimer/PWM CLK_M4_SCT 0.66 13

SSPO CLK_M4_SSPoO, 0.13 0.23
CLK_APBO_SSPO

SSP1 CLK_M4_SSP1, 0.14 0.27
CLK_APB2_SSP1

DMA CLK_M4_DMA 181 3.61

WWDT CLK_M4_WWDT 0.03 0.09

QEI CLK_M4_QEI 0.28 0.55

USBO CLK_M4_USBO, 1.9 3.9
CLK_USBO

usB1 CLK_M4_USB1, 3.02 5.69
CLK_USB1

RITIMER CLK_M4_RITIMER 0.05 0.1

EMC CLK_M4_EMC, 3.94 7.95
CLK_M4_EMC_DIV

SCU CLK_M4_ScCuU 0.1 0.21

CREG CLK_M4_CREG 0.35 0.7

Flash bank A CLK_M4_FLASHA 1.47 2.97

Flash bank B CLK_M4_FLASHB 14 2.84

SGPIO CLK_PERIPH_SGPIO 0.1 0.17

SPI CLK_SPI 0.07 0.11
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32-bit ARM Cortex-M4/MO microcontroller

10.3 Electrical pin characteristics

3.6 002aah368 36 002aah359
VoH VoH
V) V)
32 -40°C 3.2 ™N
+25°C N\
+85°C N\
\\ +105 °C -40°C
2.8 \\ 2.8 +25°C
AN +85°C |
\\\ +105 °C
24 NN 24
\\\\\\ k\
’ ANNN ) N
8 6

0 16 32 4 4 80 96 0 6 12 18 24 30 36
loH (MA) loH (MA)
Conditions: VbpREG)3v3) = Vpp(io) = 3.3 V. Conditions: VbpREG)3v3) = Vpp(io) = 3.3 V.
Fig 19. Standard I/O pins; typical LOW level output Fig 20. Standard I/O pins; typical HIGH level output
current lo; versus LOW level output voltage voltage Voy versus HIGH level output current
VoL low
LPC436X All information provided in this document is subject to legal disclai © NXP Semiconductors N.V. 2016. All rights reserved.

Product data sheet Rev. 1.2 — 14 March 2016 103 of 156



NXP Semiconductors

11.2 Wake-u

Table 17.

Tamb = 40 T to +105 T

p times

LPC436Xx

32-bit ARM Cortex-M4/MO microcontroller

Dynamic characteristic: Wake-up from Deep-sleep, Power-down, and Deep
power-down modes

Symbol

twake

Parameter
wake-up time

Conditions Min Typl Max  Unit
from Sleep mode & 3x Tey(clk) 5x Tey(elk) B ns
from Deep-sleep and 12 51 - us
Power-down mode

from Deep power-down mode - 200 - uS
iafter reset ‘ - >200 - V&

(1]

voltages.

(2]

11.3

Tey(ciky = 1/CCLK with CCLK = CPU clock frequency.

External clock for oscillator in slave mode

Typical ratings are not guaranteed. The values listed are at room temperature (25 °C), nhominal supply

Remark: The input voltage on the XTAL1/2 pins must be < 1.2 V (see Table 11). For
connecting the oscillator to the XTAL pins, also see Section 13.2 and Section 13.4.

Table 18. Dynamic characteristic: external clock
Tamp = 40 T to +105 T; Vpp(o) over specified ranges.l
Symbol Parameter Conditions Min Max Unit
’fosc oscillator frequency | ‘1 >25 iMHz
Teyely | clock cycle time 40 1000 ns
tcuex | clock HIGH time Teyel X 0.4 Ty x 0.6 ns
teLex clock LOW time Tey(elky x 0.4 Tey(clk) x 0.6 ns
[1] Parameters are valid over operating temperature range unless otherwise specified.

tcLex —*

tcHex

Tey(clk)

Fig 25. External clock timing (with an amplitude of at least Vjrms) = 200 mV)

002aag698

LPC436X
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Table 27.

Dynamic characteristics: SSP pins in SPI mode

LPC436Xx

32-bit ARM Cortex-M4/MO microcontroller

Tamp = 40 T 10 +105 C; 2.4 V <VppRrec)ava) <3.6V; 2.7V <Vpp(o) 3.6V, 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
ty delay time continuous transfer mode - 0.5 x Tey(ely |- ns
SPI mode; CPOL = 0;
CPHA =0
SPI mode; CPOL =0; - n/a - ns
CPHA=1
SPI mode; CPOL =1; - 0.5 x Tey(elky |- ns
CPHA =0
SPI mode; CPOL = 1; - n/a - ns
CPHA=1
synchronous serial - Tey(clk) - ns
frame mode
microwire frame format - n/a - ns
SSP slave
PCLK Peripheral clock - - 204 MHz
frequency
Tey(clk) clock cycle time [ 1/(11 x 108) - - s
tbs data set-up time in SPI mode 1.5 - - ns
toH data hold time in SPI mode 2 - - ns
tv) data output valid in SPI mode - - [4 x (L/PCLK)]+1 ns
time
th(Q) data output hold in SPI mode 4.5 - - ns
time
tiead lead time continuous transfer mode Tey(clk) - - ns
SPI mode; CPOL = 0;
CPHA =0
SPI mode; CPOL =0; 0.5 x Tey(elk) - - ns
CPHA=1
SPI mode; CPOL = 1; Tey(clk) - - ns
CPHA =0
SPI mode; CPOL =1; 0.5 x Tey(clk) - - ns
CPHA=1
synchronous serial 0.5 x Tey(elk) - - ns
frame mode
microwire frame format Tey(clk) - - ns

LPC436X
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11.15 SPIFI

Table 29.

Dynamic characteristics: SPIFI

LPC436Xx

32-bit ARM Cortex-M4/MO microcontroller

Tamp = 40 CTto 105 C;24V —<VDD(REG)(3V3) <36V;2.7V —<VDD(IO) <3.6 V. C_=20pF. Sampled
at 90 % and 10 % of the signal level. EHS = 1 for all pins. Simulated values.

Symbol Parameter Min Max Unit
Tey(clk) clock cycle time 9.6 - ns
tps data set-up time 3.2 - ns
toH data hold time 0 - ns
tvQ) data output valid time - 3.2 ns
thQ) data output hold time 0.6 - ns
Tey(clk)
SPIFI_SCK /
tv@) — — |=— thQ)
SPIFI data out DATA VALID DATA VALID
,_ lbs tDH
SPIFI data in DATA VALID * DATA VALID *

Fig 32. SPIFI timing (Mode 0)

11.16 SGPIO timing
The following considerations apply to SGPIO timing:

002aah409

¢ SGPIO input signals are synchronized by the internal clock SGPIO_CLOCK. To
guarantee that no samples are missed, all input signals should have a duration of at
least one SGPIO_CLOCK cycle plus the set-up and hold times.

* When an external clock input is used to generate output data, synchronization causes
a latency of at least one SGPIO_CLOCK cycle. The maximum output data rate is one
output every two SGPIO_CLOCK cycles.

* Synchronization also causes a latency of one SGPIO_CLOCK cycle when sampling
several inputs. This may cause inputs with very similar timings to be sampled with a
difference of one SGPIO_CLOCK cycle.

LPC436X
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32-bit ARM Cortex-M4/MO microcontroller

Table 30. Dynamic characteristics: SGPIO
Tamp =40 Cto+85 C; 24V —<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 Tsgpio ns

thQ) data output hold time (] Tsepio - ns

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

thiQ) 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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