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NXP Semiconductors

LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

4. Ordering information

Table 1.

Ordering information

Type number Package
Name Description Version

LPC4357FET256 LBGA256 Plastic low profile ball grid array package; 256 balls; body 17 x 17 x 1 mm SOT740-2
LPC4357JET256 LBGA256 Plastic low profile ball grid array package; 256 balls; body 17 x 17 x 1 mm SOT740-2
LPC4357JBD208 LQFP208 Plastic low profile quad flat package; 208 leads; body 28 x 28 x 1.4 mm SOT459-1
LPC4353FET256 LBGA256 Plastic low profile ball grid array package; 256 balls; body 17 x 17 x 1 mm SOT740-2
LPC4353JET256 LBGA256 Plastic low profile ball grid array package; 256 balls; body 17 x 17 x 1 mm SOT740-2
LPC4353JBD208 LQFP208 Plastic low profile quad flat package; 208 leads; body 28 x 28 x 1.4 mm SOT459-1
LPC4337FET256 LBGA256 Plastic low profile ball grid array package; 256 balls; body 17 x 17 x 1 mm SOT740-2
LPC4337JET256 LBGA256 Plastic low profile ball grid array package; 256 balls; body 17 x 17 x 1 mm SOT740-2
LPC4337JBD144 LQFP144 Plastic low profile quad flat package; 144 leads; body 20 x 20 x 1.4 mm SOT486-1
LPC4337JET100 TFBGA100 Plastic thin fine-pitch ball grid array package; 100 balls; body 9 x 9 x 0.7 mm | SOT926-1
LPC4333FET256 LBGA256 Plastic low profile ball grid array package; 256 balls; body 17 x 17 x 1 mm SOT740-2
LPC4333JET256 LBGA256 Plastic low profile ball grid array package; 256 balls; body 17 x 17 x 1 mm SOT740-2
LPC4333JBD144 LQFP144  Plastic low profile quad flat package; 144 leads; body 20 x 20 x 1.4 mm SOT486-1
LPC4333JET100 TFBGA100 Plastic thin fine-pitch ball grid array package; 100 balls; body 9 x 9 x 0.7 mm | SOT926-1
LPC4327JBD144 LQFP144 Plastic low profile quad flat package; 144 leads; body 20 x 20 x 1.4 mm SOT486-1
LPC4327JET100 TFBGA100 |Plastic thin fine-pitch ball grid array package; 100 balls; body 9 x 9 x 0.7 mm | SOT926-1
LPC4325JBD144 LQFP144 Plastic low profile quad flat package; 144 leads; body 20 x 20 x 1.4 mm SOT486-1
LPC4325JET100 TFBGA100 | Plastic thin fine-pitch ball grid array package; 100 balls; body 9 x 9 x 0.7 mm  SOT926-1
LPC4323JBD144 LQFP144 Plastic low profile quad flat package; 144 leads; body 20 x 20 x 1.4 mm SOT486-1
LPC4323JET100 TFBGA100 Plastic thin fine-pitch ball grid array package; 100 balls; body 9 x 9 x 0.7 mm |SOT926-1
LPC4322JBD144 LQFP144 Plastic low profile quad flat package; 144 leads; body 20 x 20 x 1.4 mm SOT486-1
LPC4322JET100 TFBGA100 Plastic thin fine-pitch ball grid array package; 100 balls; body 9 x 9 x 0.7 mm |SOT926-1
LPC4317JBD144 LQFP144 Plastic low profile quad flat package; 144 leads; body 20 x 20 x 1.4 mm SOT486-1
LPC4317JET100 TFBGA100 Plastic thin fine-pitch ball grid array package; 100 balls; body 9 x 9 x 0.7 mm |SOT926-1
LPC4315JBD144 LQFP144 Plastic low profile quad flat package; 144 leads; body 20 x 20 x 1.4 mm SOT486-1
LPC4315JET100 TFBGA100 Plastic thin fine-pitch ball grid array package; 100 balls; body 9 x 9 x 0.7 mm | SOT926-1
LPC4313JBD144 LQFP144 Plastic low profile quad flat package; 144 leads; body 20 x 20 x 1.4 mm SOT486-1
LPC4313JET100 TFBGA100 Plastic thin fine-pitch ball grid array package; 100 balls; body 9 x 9 x 0.7 mm |SOT926-1
LPC4312JBD144 LQFP144 Plastic low profile quad flat package; 144 leads; body 20 x 20 x 1.4 mm SOT486-1
LPC4312JET100 TFBGA100 Plastic thin fine-pitch ball grid array package; 100 balls; body 9 x 9 x 0.7 mm |SOT926-1

LPC435X_3X_2X_1X
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NXP Semiconductors LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued

Pin name o Q Description
2 9 8 3 s
ol < N — 2
< 0 o o % | o
a 2 & & g_ 2
4 & = = @ S =
P4 0 D5 |- 1 1 2 N; I/0 GPIO2[0] — General purpose digital input/output pin.
PU O  MCOAO — Motor control PWM channel 0, output A.

NMI — External interrupt input to NMI.

- R — Function reserved.
- R — Function reserved.
O LCD_VD13 —LCD data.

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

- R — Function reserved.

P4 1 Al - 3 3 Bl N; /10 |GPIO2[1] — General purpose digital input/output pin.
PU

O CTOUT_1 — SCT 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.

ENET_COL — Ethernet Collision detect (Ml interface).

Al |/ADCO_1 — ADCO and ADCL1, input channel 1. Configure the
pin as GPIO input and use the ADC function select register
in the SCU to select the ADC.

P4 2 D3 |- 12 8 2 'N; /10 |GPIO2[2] — General purpose digital input/output pin.
PU CTOUT_0 — SCT output 0. Match output O of timer O.
O |LCD_VD3 — LCD data.
- R — Function reserved.

@)

- R — Function reserved.

O LCD_VD12 — LCD data.

| U3_RXD — Receiver input for USART3.

/O SGPIO8 — General purpose digital input/output pin.
P4 3 c2 |- 10 7 B 'N; /10 |GPIO2[3] — General purpose digital input/output pin.

PU

O CTOUT_3 — SCT output 3. Match output 3 of timer 0.

O |LCD_VD2 — LCD data.

- R — Function reserved.

- R — Function reserved.

O |LCD_VD21 — LCD data.

/0 |U3_BAUD — Baud pin for USART3.

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

Al |/ADCO_0 — DAC, ADCO0 and ADC1, input channel 0.
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 LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued

Pin name o ' Q Description
8 S 8 3 [
ol < N — 2
s 9 & & g g
| = I = = 1 =i
P6_7 Ji3 - 123 8 | N; - R — Function reserved.
PU o EMC_A15 — External memory address line 15.
/O SGPIO6 — General purpose digital input/output pin.
O USBO_IND1 — USBO port indicator LED control output 1.
I/0 |GPIO5[15] — General purpose digital input/output pin.
O | T2_MATO — Match output O of timer 2.
- R — Function reserved.
- R — Function reserved.
P6_8 H13 - 125 8 @ N, - | R— Function reserved.
PU o EMC_A14 — External memory address line 14.
/O SGPIO7 — General purpose digital input/output pin.
O USBO_INDO — USBO port indicator LED control output O.
I/0 |GPIO5[16] — General purpose digital input/output pin.
O [ T2_MAT1 — Match output 1 of timer 2.
- R — Function reserved.
- R — Function reserved.
VP6_9 J15 |F8 139 97 [ 'N; /0 |GPIO3[5] — General purpose digital input/output pin.
PU

- R — Function reserved.
- R — Function reserved.
O EMC_DYCSO0 — SDRAM chip select 0.
- R — Function reserved.
O [ T2_MAT2 — Match output 2 of timer 2.
- R — Function reserved.

- R — Function reserved.
P6_10 H15 |- 142 100 @& N; /0 |GPIO3[6] — General purpose digital input/output pin.

PU O |MCABORT — Motor control PWM, LOW-active fast abort.
- R — Function reserved.

O EMC_DQMOUT1 — Data mask 1 used with SDRAM and
static devices.

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

- R — Function reserved.

- R — Function reserved.
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NXP Semiconductors

LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

Description

GPIO4[9] — General purpose digital input/output pin.

QEI_PHB — Quadrature Encoder Interface PHB input.
R — Function reserved.

U2_RXD — Receiver input for USART2.
R — Function reserved.

R — Function reserved.
R — Function reserved.

R — Function reserved.
GPI0O4[10] — General purpose digital input/output pin.

QEI_PHA — Quadrature Encoder Interface PHA input.
R — Function reserved.

R — Function reserved.
R — Function reserved.

R — Function reserved.
R — Function reserved.

R — Function reserved.
R — Function reserved.

CTOUT_9 — SCT output 9. Match output 3 of timer 3.
R — Function reserved.

EMC_A23 — External memory address line 23.
GPIO5[19] — General purpose digital input/output pin.

R — Function reserved.
R — Function reserved.

R — Function reserved.
R — Function reserved.

CTOUT_10 — SCT output 10. Match output 3 of timer 3.
LCD_VD23 — LCD data.

R — Function reserved.
GPIO5[20] — General purpose digital input/output pin.

R — Function reserved.
R — Function reserved.

Table 3.  Pin description ...continued
Pin name ° = g
[se} < 8
& |= | |3 %
< 0 a o % o
2 1B |& & g_ 2
| 4 & 2 2 ‘0:E| ey
PA_2 K15 - 136 - B N, 10
|
PA_3 H1L - 147 - B N 1O
PA_4 G13 - 151 - @ N -
110
110
PB_O B15 - 64 - @ N -
o
110

LPC435X_3X_2X_1X
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NXP Semiconductors LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued

Pin name o ' Q Description
i b 0 S 8
N < ~N : @
< 0 o o % | o
2 1B |& & g_ 2
| _ & a a | @ 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 (MIl interface).
/0 SD_DAT7 — SD/MMC data bus line 7.

PD_O N2 - - - & N; - R— Function reserved.

CTOUT_15 — SCT output 15. Match output 3 of timer 3.

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

o
C
O

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

- R — Function reserved.

- R — Function reserved.
/0 |SGPIO4 — General purpose digital input/output pin.
PD 1 P1L - - - 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 |- - - 21 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.

/0 |SGPIO6 — General purpose digital input/output pin.
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7.18.2.1

7.18.3

7.18.4

LPC435X_3X_2X_1X

LPC435x/3x/2x/1x

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 LPC435x/3x/2x/1x parts. The following memory bus
widths are supported:
* LBGA256 packages: 32 hit
* TFBGA100 packages: 16 bit
* LQFP208 packages: 16 bit
* LQFP144 packages: 16 bit
The LPC435x/3x/2x/1x 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 LQFP144

A EMC_A[23:0] EMC_A[13:0] EMC_A[23:0] EMC_A[15:0]
D EMC_D[31:0] EMC_D[7:0] EMC_D[15:0] EMC_D[15:0]
BLS EMC_BLS[3:0] EMC_BLSO EMC_BLS[1.0] EMC_BLS[1.0]
cs EMC_CSJ[3:0] EMC_CSO0 EMC_CSJ[3:0] EMC_CSJ1:0]
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7.23.7

7.23.8

7.23.9

LPC435X_3X_2X_1X

32-bit ARM Cortex-M4/MO microcontroller

System PLL1

The PLL1 accepts an input clock frequency from an external oscillator in the range of

1 MHz to 25 MHz. The input frequency is multiplied up to a high frequency with a Current
Controlled Oscillator (CCO). The multiplier can be an integer value from 1 to 32. The CCO
operates in the range of 156 MHz to 320 MHz. This range is possible through an
additional divider in the loop to keep the CCO within its frequency range while the PLL is
providing the desired output frequency. The output divider can be set to divide by 2, 4, 8,
or 16 to produce the output clock. Since the minimum output divider value is 2, it is
insured that the PLL output has a 50 % duty cycle. The PLL is turned off and bypassed
following a chip reset. After reset, software can enable the PLL. The program must
configure and activate the PLL, wait for the PLL to lock, and then connect to the PLL as a
clock source. The PLL settling time is 100 pus.

Reset Generation Unit (RGU)

The RGU allows generation of independent reset signals for individual blocks and
peripherals on the LPC435x/3x/2x/1x.

Power Management Controller (PMC)
The PMC controls the power to the cores, peripherals, and memories.
The LPC435x/3x/2x/1x support the following power modes in order from highest to lowest
power consumption:
1. Active mode
2. Sleep mode
3. Power-down modes:
a. Deep-sleep mode
b. Power-down mode
c. Deep power-down mode

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.
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32-bit ARM Cortex-M4/MO microcontroller

LPC43xx
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Fig 9. Power domains

7.23.11 Code security (Code Read Protection - CRP)

CRP enables different levels of security so that access to the on-chip flash and use of the
JTAG and ISP can be restricted. CRP is invoked by programming a specific pattern into a
dedicated flash location. IAP commands are not affected by CRP.
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8. Limiting values

LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

Table 7. Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134).[1
Symbol Parameter Conditions Min Max Unit
Vbp(ReG)@3v3) regulator supply voltage | on pin VDDREG -0.5 3.6 \%
(B.3V)
Vbb(0) input/output supply on pin VDDIO -0.5 3.6 \%
voltage
VDDA@3V3) analog supply voltage on pin VDDA -0.5 3.6 \%
(B.3V)
Vpar battery supply voltage on pin VBAT -0.5 3.6 \%
Vprog(pf) polyfuse programming  |on pin VPP -0.5 3.6 \%
voltage
V, input voltage when Vpp(oy = 2.4 V 2105 5.5 \Y
5 V tolerant digital I/O pins
ADC/DAC pins and digital /10 -0.5 VDDA@3V3) \%
pins configured for an analog
function
USBO pins USBO_DP; -0.3 5.25 \Y,
USBO_DM;USBO0_VBUS
USBO pins USBO_ID; -0.3 3.6 Y,
USBO_RREF
USB1 pins USB1_DP and -0.3 5.25 \%
USB1_DM
Ibp supply current per supply pin - 100 mA
Iss ground current per ground pin - 100 mA
liatch 1/O latch-up current —(0.5Vpp(o)) < Vi < (1.5Vpp(oy); - 100 mA
Tj<125°C
Tstg storage temperature Bl 65 +150 °C
Ptot(pack) total power dissipation based on package heat transfer, - 1.5 w
(per package) not device power consumption
VEsp electrostatic discharge  human body model; all pins [ - 2000 \%
voltage
[1] The following applies to the limiting values:

(2]
(3]
(4]

LPC435X_3X_2X_1X

a) Absolute maximum ratings state the extreme limits that the product can withstand without leading to irrecoverable failure. Failure
includes the loss of reliability and shorter lifetime of the device. Conditions for functional operation of the part are shown in Table 11
“Static characteristics”.

b) This product includes circuitry designed for the protection of its internal devices from the damaging effects of excessive static
charge. Nonetheless, it is suggested that conventional precautions be taken to avoid applying greater than the rated maximum.

c) Parameters are valid over operating temperature range unless otherwise specified. All voltages are with respect to Vss unless
otherwise noted.

Including voltage on outputs in 3-state mode.
Dependent on package type.

Human body model: equivalent to discharging a 100 pF capacitor through a 1.5 kQ series resistor.
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NXP Semiconductors
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
Vo output voltage output active 0 - Vbp(i0) \%
A\ HIGH-level input 0.7 x - 55 \%
voltage Vbb(0)
Vi LOW-level input voltage -0.5 - 0.3 x \%
Vbb(0)
Vhys hysteresis voltage 0.1 x - - \%
Vbp(0)
Vou HIGH-level output lon = -6 MA Vbp(i0) = - - \%
voltage 0.4
VoL LOW:-level output loL =6 mA - - 0.4 \%
voltage
lon HIGH-level output Vou = VDD(IO) -04V -6 - - mA
current
loL LOW:-level output VoL=0.4V 6 - - mA
current
loHs HIGH-level short-circuit ' drive HIGH; connected to [ |- - 86.5 mA
output current ground
loLs LOW-level short-circuit | drive LOW; connected to 4] |- - 76.5 mA
output current Vbp(10)
Ipd pull-down current V=5V [13] - 93 - pA
[14]
[15]
vlpu pull-up current 'V| =0V 13 - 62 - pA
[14]
[15]
Vopgoy < Vi <5V - 10 - uA
Rs series resistance on 1/O pins with analog 200 Q
function; analog function
enabled
I/O pins - high drive strength
C input capacitance - - 5.2 pF
I LOW-level leakage V| =0 V; on-chip pull-up - 3 - nA
current resistor disabled
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
a digital function;
VDD(lO) >24V 0 - 55 \%
VDD(IO) =0V 0 - 3.6 \%
Vo output voltage output active 0 - Vbp(i0) \%
ViH HIGH-level input 0.7 x - 55 \%
voltage Vbb(0)
Vi LOW-level input voltage -0.5 - 0.3 x \%
Vbp(i0)

LPC435X_3X_2X_1X
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NXP Semiconductors
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
VoH HIGH-level output lon =-8 MA VDD(IO) - - - \%
voltage 0.4
VoL LOW:-level output loL =8 mA - - 0.4 \
voltage
lon HIGH-level output VoH = Vpp(o) - 0.4V -8 - - mA
current
loL LOW:-level output VoL=0.4V 8 - - mA
current
lons HIGH-level short-circuit ' drive HIGH; connected to 1 . - 86 mA
output current ground
loLs LOW-level short-circuit  drive LOW; connected to 1y - - 76 mA
output current Vbp(i0)
Ipd pull-down current V| = Vop(io) 23] - 62 - LA
[14]
[15]
Ipu pull-up current V=0V 23] |- -62 - pA
[14
[15]
VDD(IO) <V, L5V - 0 - HA
Open-drain 12C0-bus pins
ViH HIGH-level input 0.7 x - - \
voltage Vbb(0)
Vi LOW-level input voltage -0.5 0.14 0.3 x \%
» » 'Vop(0)
Vhys hysteresis voltage 0.1x - - \%
Vbp(i0)
VoL LOW:-level output los =3 MA - - 0.4 \
voltage
I input leakage current V| = Vpp(io) [12] |- 45 - uA
V=5V - - 10 pA
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 [16] |- - 0.8 pF
capacitance
USBO pinsli7
\Y/ input voltage on pins USBO_DP;
USB0O_DM; USBO_VBUS
Vbp(o) = 2.4V 0 - 5.25 \%
VDD(IO) =0V - 3.6 \%
Rpd pull-down resistance on pin USBO_VBUS 48 64 80 kQ
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100 aaa-013452
IDD(REG)(3V3) +105,, ¢
(mA) 0
+25°C
80 0°C
-40 °C

60 /
=

40

20 ,/
/

12 36 60 84 108 132 156 180 204
frequency (MHz)

Conditions: active mode entered executing code while (1){} from SRAM; MO core in reset;

VbpRrEG)3v3) = 3.3 V; system PLL enabled; IRC enabled; all peripherals disabled; all peripheral
clocks disabled.

Fig 13. Typical supply current versus core frequency in active mode; code executed from
SRAM

aaa-013047
20

IDD(REG)(3V3)
(mA)

/

15 /

-40 -20 0 20 40 60 80 100 120
temperature (°C)

Conditions: Vpp(reg)3v3) = 3.3 V; internal pull-up resistors disabled; MO core in reset; system PLL
disabled; IRC enabled; all peripherals disabled; all peripheral clocks disabled. CCLK = 12 MHz.

Fig 14. Typical supply current versus temperature in sleep mode
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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 20. Standard I/O pins; typical LOW level output Fig 21. Standard I/O pins; typical HIGH level output
current lo; versus LOW level output voltage voltage Voy versus HIGH level output current
VoL lon
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‘ Tey(clk)
SCLK (FES = 1) L

SCLK (FES = 0) \

TXD START

tV(Q) -

— [
_——e

=

—| =—tyQ)
BITO * BIT1
T

RXD \ START

tsu(D) —

-—

~th(D)

BITO

X BIT1

Fig 30. USART timing
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Table 27.

Dynamic characteristics: SSP pins in SPI mode

LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

Tamp = 40 T 10 +105 C; 2.4V <VppRrec)avz) <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(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(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
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Table 30. Dynamic characteristics: SGPIO
Tamp = 40 Cto+105 C; 2.4V —<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(o) data input hold time | Tsepio + 2 - - ns

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

th) data input hold time  |sampled by | Tsepio + 2 - - ns
SGPIO_CLOCK

tvQ) data output valid time [ - - 2 x Tsgpio ns

th) data output hold time | Tseprio - 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 34. SGPIO timing
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Table 32.

LPC435x/3x/2x/1x

Dynamic characteristics: Dynamic external memory interface

32-bit ARM Cortex-M4/MO microcontroller

Simulated data over temperature and process range; C, = 10 pF for EMC_DYCSn, EMC_RAS, EMC_CAS, EMC_WE,
EMC_An; C_ =9 pF for EMC_Dn; C, =5 pF for EMC_DQMOUTn, EMC_CLKn, EMC_CKEOUTN; Tgmp = 40 T to 105 <T;
2.4V <VppRreG)@3va) <3.6 V; Vpp(o) =3.3 V #10 %; RD = 1 (see LPC43xx User manual); EMC_CLKn delays CLKO_DELAY

= CLK1_DELAY = CLK2_DELAY = CLK3_DELAY =0.

Symbol Parameter Min Typ Max Unit
Tey(elk) ‘clock cycle time 8.4 - - ns
Common to read and write cycles
taoycsv) dynamic chip select valid delay time - 3.1+05xTeyeky 5.1+0.5x%Teyey (NS
thioycs) dynamic chip select hold time 0.3+0.5 x Teyey 0.9+0.5xTeyeny |- ns
taRASV) ‘row address strobe valid delay time - 31+05x Tey(elk) 49+05 x Teyely | NS
th(rAS) row address strobe hold time 0.5+0.5xTeyewy 1.1+05xTeyenw |- ns
tacasv) column address strobe valid delay time - 2.9+05x Tey(elk) 46+05 x Teyely | NS
th(cas) column address strobe hold time 0.3+ 0.5 % Teyelky 0.9 + 0.5 x Tey(cik) - ns
tgwev) ‘write enable valid delay time - 32+05x Tey(elk) 59+05 x Teyely | NS
thowe) write enable hold time 1.3+0.5x Teyewy (1.4+0.5x Teyewy |- ns
tyoomouty) DQMOUT valid delay time I- 31+05xTeyay 5.0 +0.5x Toyeig NS
thoomouty | DQMOUT hold time 0.2+ 0.5 x Teyey 0.8+ 0.5 x Teyelk - ns
tacav) ‘address valid delay time - 3.8+0.5x Tey(elk) 6.3+0.5 x Teyely | NS
thea) address hold time 0.3+0.5 x Teyewy 0.9+0.5xTeyenwy |- ns
tyckeouty)y  CKEOUT valid delay time I- 31+05xTeyay 5.1+0.5x Toyerg NS
th(ckeouT) CKEOUT hold time 0.5 x Tey(clk) 0.7+ 0.5 x Teyewy - ns
Read cycle parameters
tsup) data input set-up time -15 -0.5 - ns
th) data input hold time 22 0.8 - ns
Write cycle parameters
taQv) data output valid delay time - 3.8+ 0.5 x Teyely 6.2+0.5x% Teyey NS
thQ) data output hold time 0.5 x Tey(clk) 0.7 +0.5 x Teyewy - ns
Table 33. Dynamic characteristics: Dynamic external memory interface; EMC_CLK][3:0]
delay values
Tamb = 40 T t0 105 T; Vpp(oy =3.3 V 210 %; 2.4 V <Vppreg)@vs) <3.6 V.
Symbol Parameter Conditions Min Typ Max Unit
tq delay time delay value [
CLKn_DELAY =0 0.0 0.0 0.0 ns
CLKn DELAY =1 [ 0.4 0.5 0.8 ns
CLKn DELAY =2 [ 0.7 1.0 1.7 ns
CLKn _DELAY =3 [ 11 1.6 25 ns
CLKn DELAY =4 [ 1.4 2.0 3.3 ns
CLKn _DELAY =5 [ 1.7 2.6 4.1 ns
CLKn DELAY =6 [ 2.1 3.1 4.9 ns
CLKn _DELAY =7 [ 25 3.6 5.8 ns

[1] Program the EMC_CLKn delay values in the EMCDELAYCLK register (see the LPC43xx User manual).
The delay values must be the same for all SDRAM clocks EMC_CLKn: CLKO_DELAY = CLK1_DELAY =
CLK2_DELAY = CLK3_DELAY.
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[1] Characterized but not implemented as production test.

[2] Total average power consumption.

[3] The driver is active only 20 % of the time.

11.19 Ethernet

Table 35. Static characteristics: USBO PHY pinsli

Symbol Parameter Conditions Min | Typ Max |Unit

High-speed mode

iPcons power consumption 21 |- 68 - mwW

Ippaava) | analog supply current (3.3 V)  on pin USBO_VDDA3V3_DRIVER,; Bl
total supply current - 18 - mA
during transmit - 31 - mA
during receive I- 14 - ‘mA
with driver tri-stated - 14 - mA

leDD vdigital supply current E 7 - ‘mA

Full-speed/low-speed mode

vPcons power consumption [ - 15 - mw

Ippaava) | analog supply current (3.3 V)  on pin USBO_VDDA3V3_DRIVER;
total supply current - 3.5 - mA
during transmit - 5 - mA
during receive - 3 - ‘mA
with driver tri-stated - 3 - mA

vIDDD vdigital supply current - 3 - ‘mA

Suspend mode

vIDDA(3V3) vanalog supply current (3.3 V) - 24 - 'pA
with driver tri-stated - 24 - pA
with OTG functionality enabled - 3 - ‘mA

Ibbp digital supply current - 30 - pA

'VBUS detector outputs

Vin threshold voltage for VBUS valid - - \%
for session end - 0.8 v
for A valid - 2 \%
for B valid - 4 v

Vhys hysteresis voltage for session end - 150 10 mV
A valid - 200 10 mv
B valid - 200 10 mV

Remark: The timing characteristics of the ENET_MDC and ENET_MDIO signals comply
with the IEEE standard 802.3.
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Table 47. Revision history ...continued

Document ID

Release date Data sheet status Change notice |Supersedes

LPC4357 53 37 33v.2
Modifications:

LPC4357_53v.1

20120711 Preliminary data sheet - LPC4357_53v.1

Data sheet status changed to preliminary.
Parts LPC4337 and LPC4333 added.

Minimum value of V| for conditions “USBO pins USBO_DP; USBO_DM; USB0O_VBUS”,
“USBO pins USBO_ID; USBO_RREF”, and “USB1 pins USB1_DP and USB1_DM”
changed to —0.3 V in Table 6.

Section 10.2 added.

Table 8 “Thermal resistance (LQFP packages)” and Table 9 “Thermal resistance
value (BGA packages)” added.

AES removed. Available on parts LPC43Sxx only.

Dynamic characteristics of the SD/MMC controller updated in Table 30.
Dynamic characteristics of the LCD controller updated in Table 31.
Dynamic characteristics of the SSP controller updated in Table 23.
Parameters I, and Iy renamed to I, and I,y in Table 10.

120120604 Objective data sheet - -
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19. Legal information

LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

19.1 Data sheet status

Document status(1(2]
Objective [short] data sheet
Preliminary [short] data sheet

Product [short] data sheet

Product status[3! Definition
Development
Qualification

Production

This document contains data from the objective specification for product development.
This document contains data from the preliminary specification.

This document contains the product specification.

1
[2
[3]

Please consult the most recently issued document before initiating or completing a design.

The term ‘short data sheet’ is explained in section “Definitions”.

The product status of device(s) described in this document may have changed since this document was published and may differ in case of multiple devices. The latest product status

information is available on the Internet at URL http://www.nxp.com.

19.2 Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included herein and shall have no liability for the consequences of
use of such information.

Short data sheet — A short data sheet is an extract from a full data sheet
with the same product type number(s) and title. A short data sheet is intended
for quick reference only and should not be relied upon to contain detailed and
full information. For detailed and full information see the relevant full data
sheet, which is available on request via the local NXP Semiconductors sales
office. In case of any inconsistency or conflict with the short data sheet, the
full data sheet shall prevail.

Product specification — The information and data provided in a Product
data sheet shall define the specification of the product as agreed between
NXP Semiconductors and its customer, unless NXP Semiconductors and
customer have explicitly agreed otherwise in writing. In no event however,
shall an agreement be valid in which the NXP Semiconductors product is
deemed to offer functions and qualities beyond those described in the
Product data sheet.

19.3 Disclaimers

Limited warranty and liability — Information in this document is believed to
be accurate and reliable. However, NXP Semiconductors does not give any
representations or warranties, expressed or implied, as to the accuracy or
completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation - lost
profits, lost savings, business interruption, costs related to the removal or
replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability towards
customer for the products described herein shall be limited in accordance
with the Terms and conditions of commercial sale of NXP Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to make
changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

LPC435X_3X_2X_1X

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

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their applications
and products using NXP Semiconductors products, and NXP Semiconductors
accepts no liability for any assistance with applications or customer product
design. It is customer’s sole responsibility to determine whether the NXP
Semiconductors product is suitable and fit for the customer’s applications and
products planned, as well as for the planned application and use of
customer’s third party customer(s). Customers should provide appropriate
design and operating safeguards to minimize the risks associated with their
applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default in the
customer’s applications or products, or the application or use by customer’s
third party customer(s). Customer is responsible for doing all necessary
testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications and
the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

Limiting values — Stress above one or more limiting values (as defined in
the Absolute Maximum Ratings System of IEC 60134) will cause permanent
damage to the device. Limiting values are stress ratings only and (proper)
operation of the device at these or any other conditions above those given in
the Recommended operating conditions section (if present) or the
Characteristics sections of this document is not warranted. Constant or
repeated exposure to limiting values will permanently and irreversibly affect
the quality and reliability of the device.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at http://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

No offer to sell or license — Nothing in this document may be interpreted or
construed as an offer to sell products that is open for acceptance or the grant,
conveyance or implication of any license under any copyrights, patents or
other industrial or intellectual property rights.
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