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Table 3.  Pin description ...continued

LPC185x/3x/2x/1x

32-bit ARM Cortex-M3 microcontroller

Pin name o Q Description
2 S 3 g g
8 < 3 R »
< O o a % o
2 B & & 8_ 2
= | = B R xd [
P3_4 Al5 B8 119 171 @ |N; I/0 GPIO1[14] — General purpose digital input/output pin.
PU R — Function reserved.
- R — Function reserved.
/O SPIFI_SIO3 — I/O lane 3 for SPIFI.
O |U1l_TXD — Transmitter output for UART1.
I/10 [12S0_TX_WS — Transmit Word Select. It is driven by the
master and received by the slave. Corresponds to the signal
WS in the I2S-bus specification.
I/0 12S1_RX_SDA — I12S1 Receive data. It is driven by the
transmitter and read by the receiver. Corresponds to the signal
SD in the 12S-bus specification.
O LCD_VD13 — LCD data.
P3_5 Cl12 B7 121 173 @ N; I/0 |GPIO1[15] — General purpose digital input/output pin.
PU R — Function reserved.
- R — Function reserved.
I/0 |SPIFI_SIO2 — /O lane 2 for SPIFI.
| Ul_RXD — Receiver input for UART1.
I/O |12S0_TX_SDA — I2S transmit data. It is driven by the
transmitter and read by the receiver. Corresponds to the signal
SD in the 12S-bus specification.
1/10 [12S1_RX_WS — Receive Word Select. It is driven by the
master and received by the slave. Corresponds to the signal
WS in the 12S-bus specification.
O |LCD_VD12 — LCD data.
P3_6 B13 C7 122 (174 @ N; I/0 |GPIOQ[6] — General purpose digital input/output pin.
PU I R — Function reserved.
/0O |SSPO_SSEL — Slave Select for SSPO.
1/0 |SPIFI_MISO — Input 1 in SPIFI quad mode; SPIFI output 101.
- R — Function reserved.
1/0 |SSPO_MISO — Master In Slave Out for SSPO.
- R — Function reserved.
- R — Function reserved.
P3_7 Cl11 |D7 123 176 A N; - R — Function reserved.
PU I R — Function reserved.
I/0 |SSPO_MISO — Master In Slave Out for SSPO.
I/0 |SPIFI_MOSI — Input 0 in SPIFI quad mode; SPIFI output 100.
I/0 |GPIO5[10] — General purpose digital input/output pin.
I/0 |SSPO_MOSI — Master Out Slave in for SSPO.
- R — Function reserved.
- R — Function reserved.
LPC185X_3X_2X_1X All information provided in this document is subject to legal disclaimers. © NXP B.V. 2016. All rights reserved.
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32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued

Pin name Description

TFBGA100
Type

1

” Reset state

Q LBGA256
R LQFP144
X LQFP208

P4 6 GPI102[6] — General purpose digital input/output pin.

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

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

S
Tz
E

©3

- R — Function reserved.

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

- R — Function reserved.

- R — Function reserved.

P4 7 H4 - 14 21 @ o O | LCD_DCLK — LCD panel clock.

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

- R — Function reserved.

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

/0 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.

/0 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 - 15 23 @ N - R — Function reserved.
PU CTIN_5 — SCTimer/PWM input 5. Capture input 2 of timer 2.
O |LCD_VD9 — LCD data.
- R — Function reserved.

I/0 |GPIO5[12] — General purpose digital input/output pin.

O |LCD_VD22 — LCD data.

O | CAN1_TD — CANL1 transmitter output.

- R — Function reserved.

P4 9 L2 - 33 48 @ N - R — Function reserved.

PU CTIN_6 — SCTimer/PWM input 6. Capture input 1 of timer 3.
O |LCD_VD11 — LCD data.

- R — Function reserved.

1/0 |GPIO5[13] — General purpose digital input/output pin.
O LCD_VD15— LCD data.

| CAN1_RD — CANL1 receiver input.

- R — Function reserved.

LPC185X_3X_2X_1X All information provided in this document is subject to legal disclaimers. © NXP B.V. 2016. All rights reserved.
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Table 3.  Pin description ...continued
Pin name

Reset state

(1]

> | BGA256
' TFBGA100
5 LQFP144
5 LQFP208

P7 5 3 191 [

=
2z

P7_6 cr - 134 194 [@ N;
PU

Type

5

LPC185x/3x/2x/1x

32-bit ARM Cortex-M3 microcontroller

Description

GPI03[13] — General purpose digital input/output pin.

o

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

R — Function reserved.
LCD_VD8 — LCD data.

O O O

LCD_VD23 — LCD data.
TRACEDATA[1] — Trace data, bit 1.

R — Function reserved.
R — Function reserved.

ADCO_3 — ADCO and ADC1, input channel 3. Configure the
pin as GPIO input and use the ADC function select register in
the SCU to select the ADC.

GPI103[14] — General purpose digital input/output pin.

CTOUT_11 — SCTimer/PWM output 1. Match output 3 of timer
2.

R — Function reserved.

LCD_LP — Line synchronization pulse (STN). Horizontal
synchronization pulse (TFT).

R — Function reserved.
TRACEDATA[2] — Trace data, bit 2.

R — Function reserved.
R — Function reserved.

P7_7 B6 - 140 201 B N;
PU

GPI03[15] — General purpose digital input/output pin.

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

O

R — Function reserved.
LCD_PWR — LCD panel power enable.

R — Function reserved.
TRACEDATA[3] — Trace data, bit 3.

O O

ENET_MDC — Ethernet MIIM clock.
R — Function reserved.

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.

LPC185X_3X_2X_1X All information provided in this document is subject to legal disclaimers. © NXP B.V. 2016. All rights reserved.
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32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued

Pin name o Q Description
2 S 3 = g
N < 3 & »
< Q o a 3 o
2 & & & 8_ 2
= | = J |2 | |d [
P8_4 J2 - - 39 [ N; /O GPIO4[4] — General purpose digital input/output pin.
PU /o 'USB1 ULPI_D1— ULPI link bidirectional data line 1.
- R — Function reserved.
O |LCD_VD7 — LCD data.
O LCD_VD16 — LCD data.

R — Function reserved.

R — Function reserved.

TO_CAPO — Capture input 0 of timer 0.

P8 5 J - - 40 @ 'N; I/10 |GPIOA4[5] — General purpose digital input/output pin.
PU /o 'USB1 ULPI_DO— ULPI link bidirectional data line 0.
R — Function reserved.

O LCD_VD6 — LCD data.
O |LCD_VD8 — LCD data.
- R — Function reserved.
- R — Function reserved.
| TO_CAP1 — Capture input 1 of timer 0.
P8 6 K3 - - 43 [ vN; I/10 |GPIO4[6] — General purpose digital input/output pin.
PU | 'USB1 ULPI_NXT — ULPI link NXT signal. Data flow control

signal from the PHY.

- R — Function reserved.
(@] LCD_VD5 — LCD data.

O |LCD_LP — Line synchronization pulse (STN). Horizontal
synchronization pulse (TFT).

- R — Function reserved.

- R — Function reserved.
| TO_CAP2 — Capture input 2 of timer 0.
P8_7 K1 - - 45 [2 N; I/0 |GPIOA4[7] — General purpose digital input/output pin.

PU o USB1 ULPI_STP — ULPI link STP signal. Asserted to end or
interrupt transfers to the PHY.

R — Function reserved.
LCD_VD4 — LCD data.
LCD_PWR — LCD panel power enable.
R — Function reserved.

o O

R — Function reserved.
TO_CAP3 — Capture input 3 of timer 0.

LPC185X_3X_2X_1X All information provided in this document is subject to legal disclaimers. © NXP B.V. 2016. All rights reserved.
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Table 3.  Pin description ...continued

LPC185x/3x/2x/1x

32-bit ARM Cortex-M3 microcontroller

Pin name © = < ° % Description
§ 3 3 8 G
s 2 & & g g
=T = = 1 &= 2
PC O D4 |- - 7 Bl N; |- R — Function reserved.
PU | USB1_ULPI_CLK — ULPI link CLK signal. 60 MHz clock
generated by the PHY.

- R — Function reserved.

/0 |[ENET_RX_CLK — Ethernet Receive Clock (MIl interface).

O |LCD_DCLK — LCD panel clock.

- R — Function reserved.

- R — Function reserved.

/0 SD_CLK — SD/MMC card clock.

Al ADC1_1 — ADCL1 and ADCQO, input channel 1. Configure the
pin as input (USB_ULPI_CLK) and use the ADC function select
register in the SCU to select the ADC.

PC_1 E4 - -9 [ N; /O USB1_ULPI_D7— ULPI link bidirectional data line 7.
PU T R — Function reserved.

| U1l_RI — Ring Indicator input for UART1.

O ENET_MDC — Ethernet MIIM clock.

1/0 |GPIO6[0] — General purpose digital input/output pin.

- R — Function reserved.

| T3_CAPO — Capture input 0 of timer 3.

O |SD_VOLTO — SD/MMC bus voltage select output 0.

PC_2 F6 - - 13 @ N; /O USB1 ULPI_D6— ULPI link bidirectional data line 6.
PU I R — Function reserved.

| Ul _CTS — Clear to Send input for UART1.

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

I/0 |GPIO6[1] — General purpose digital input/output pin.

- R — Function reserved.

- R — Function reserved.

O SD_RST — SD/MMC reset signal for MMC4.4 card.

LPC185X_3X_2X_1X All information provided in this document is subject to legal disclaimers. © NXP B.V. 2016. All rights reserved.
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LPC185x/3x/2x/1x

-bit ARM Cortex-M3 microcontroller

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

USBO 0 1 1 0 Boot from USBO.

uUSB1 0 1 1 1 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 USARTS3 functions on pins
P2_3 and P2_4.

[1] The boot loader programs the appropriate pin function at reset to boot using either SSP0 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_0and P2_1.

SPIFI LOW LOW LOW HIGH Boot from Quad SPI flash connected to
the SPIFI interface on P3_3 to P3_8[1l.

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 CS0 and a 16-bit
data bus.

EMC 32-hbit LOW HIGH LOW LOW Boot from external static memory (such
as NOR flash) using CS0 and a 32-bit
data bus.

uUSBO LOW HIGH |LOW HIGH |Boot from USBO

UsB1 LOW HIGH HIGH |LOW Bootfrom USB1.

SPI (SSP) LOW HIGH HIGH HIGH 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)AL

USART3 HIGH LOW LOW LOW Enter ISP mode using USARTS3 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.
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32-bit ARM Cortex-M3 microcontroller
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7.15.4 SD/MMC card interface
The SD/MMC card interface supports the following modes:

* Secure Digital memory (SD version 3.0).

* Secure Digital /0 (SDIO version 2.0).

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

7.15.5 External Memory Controller (EMC)

Remark: The EMC is available on all LPC185x/3x/2x/1x parts. The following memory bus
widths are supported:

* LBGA256 packages: 32 bit

* TFBGA100 packages: 8 hit

* LQFP208 packages: 16 bit

* LQFP144 packages: 16 bit
The LPC185x/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_BLS0 EMC_BLS[1:0] EMC_BLS[1:0]
cs EMC_CS[3:0] EMC_CSO0 EMC_CS[1.0] EMC_CS[1.0]
OE EMC_OE EMC_OE EMC_OE EMC_OE
WE EMC_WE EMC_WE EMC_WE EMC_WE
CKEOUT EMC_ EMC_ EMC_ EMC_
CKEOUT[3:0] | CKEOUTI[1:0] CKEOUTI[1:0] CKEOUTI[1:0]
CLK EMC_CLK[3:0]; EMC_CLKO, EMC_CLKO, EMC_CLKO,
EMC_CLKO1, EMC_CLKS3; EMC_CLK3; EMC_CLK3;
EMC_CLK23 EMC_CLKO1, EMC_CLKO1, EMC_CLKO1,
EMC_CLK23 EMC_CLK23 EMC_CLK23
DQMOUT  EMC_ - EMC_ EMC_
DQMOUTI[3:0] DQMOUTI[1:0] DQMOUTI[1:0]
DYCS EMC_ EMC_DYCS[1:0] EMC_DYCS[1:0] EMC_DYCS[1:0]
DYCS[3:0]
CAS EMC_CAS EMC_CAS EMC_CAS EMC_CAS
RAS EMC_RAS EMC_RAS EMC_RAS EMC_RAS
7.15.5.1 Features

¢ Dynamic memory interface support including single data rate SDRAM.

¢ Asynchronous static memory device support including RAM, ROM, and NOR flash,
with or without asynchronous page mode.

* Low transaction latency.
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7.17

7.17.1

32-bit ARM Cortex-M3 microcontroller

Counter/timers and motor control

General purpose 32-bit timers/external event counter
Remark: The LPC185x/3x/2x/1x include four 32-bit timer/counters.

The timer/counter is designed to count cycles of the system derived clock or an externally
supplied clock. It can optionally generate interrupts, generate timed DMA requests, or
perform other actions at specified timer values, based on four match registers. Each
timer/counter also includes two capture inputs to trap the timer value when an input signal
transitions, optionally generating an interrupt.

7.17.1.1 Features

7.17.2

7.17.3

7.17.3.1

LPC185X_3X_2X_1X

* A 32-bit timer/counter with a programmable 32-bit prescaler.
¢ Counter or timer operation.

¢ Two 32-bit capture channels per timer, that can take a snapshot of the timer value
when an input signal transitions. A capture event can also generate an interrupt.

¢ Four 32-bit match registers that allow:
— Continuous operation with optional interrupt generation on match.
— Stop timer on match with optional interrupt generation.
— Reset timer on match with optional interrupt generation.

¢ Up to four external outputs corresponding to match registers, with the following
capabilities:

— Set LOW on match.
— Set HIGH on match.
— Toggle on match.
— Do nothing on match.
* Up to two match registers can be used to generate timed DMA requests.

Motor control PWM

The motor control PWM is a specialized PWM supporting 3-phase motors and other
combinations. Feedback inputs are provided to automatically sense rotor position and use
that information to ramp speed up or down. An abort input causes the PWM to release all
motor drive outputs immediately . At the same time, the motor control PWM is highly
configurable for other generalized timing, counting, capture, and compare applications.

Quadrature Encoder Interface (QEI)

A guadrature encoder, also known as a 2-channel incremental encoder, converts angular
displacement into two pulse signals. By monitoring both the number of pulses and the
relative phase of the two signals, the user code can track the position, direction of rotation,
and velocity. In addition, a third channel, or index signal, can be used to reset the position
counter. The quadrature encoder interface decodes the digital pulses from a quadrature
encoder wheel to integrate position over time and determine direction of rotation. In
addition, the QEI can capture the velocity of the encoder wheel.

Features

* Tracks encoder position.
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32-bit ARM Cortex-M3 microcontroller

Table 11. Static characteristics ...continued
Tamb = 40 €T to +105 <, unless otherwise specified.
Symbol Parameter Conditions Min Typli Max Unit
Ipp(I0) 1/0 supply current deep sleep mode - <0.1 - A
power-down mode - <01 - pA
deep power-down mode - <0.1 - A
Ibpa Analog supply current  on pin VDDA, O - 0.4 -
deep sleep mode pA
power-down mode o - 0.4 - pA
deep power-down O - 0.007 -
mode JIVAN
RESET pin
\m HIGH-level input Bl 0.8x(Vps— - 5.5 \%
voltage 0.35)
Vi LOW-level input voltage [L:1¢] - 0.3x(Vps— |V
0.1)
Vhys hysteresis voltage 18 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), 0n-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 to Vpp(o) - 3 - nA
current on-chip pull-up/down
resistors disabled;
absolute value
V| input voltage pin configured to provide 0 - 55 \%
a digital function;
VDD(IO) >24V | |
VDD(IO) =0V 0 - 3.6 \Y%
Vo output voltage output active 0 - Vbb(10) \
ViH HIGH-level input 0.7 x - 55 \%
voltage Vbp(0)
Vi LOW:-level input voltage 0 - 0.3 x \%
Vbp(0)
Vhys hysteresis voltage 0.1 x - - Y
» ‘ Vbp(0)
VoH HIGH-level output lon = -6 mA VDD(IO) - - - \Y%
voltage 0.4
VoL LOW:-level output loL =6 MA - - 0.4 \
voltage
lon HIGH-level output VoH = Vpp(o) - 0.4V -6 - - mA
current

LPC185X_3X_2X_1X
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LPC185x/3x/2x/1x

32-bit ARM Cortex-M3 microcontroller

Table 12. Peripheral power consumption
Peripheral Branch clock Ipb(REG)(3v3) IN MA
Branch clock Branch clock
frequency =48 MHz  frequency = 96 MHz

LCD CLK_M3_LCD 0.91 1.82

ETHERNET CLK_M3_ETHERNET 1.06 2.15

UARTO CLK_M3_UARTO, 0.24 0.43
CLK_APBO_UARTO

UART1 CLK_M3_UARTL], 0.24 0.43
CLK_APBO_UART1

UART2 CLK_M3_UART2, 0.26 0.5
CLK_APB2_UART2

UART3 CLK_M3_USARTS, 0.27 0.45
CLK_APB2_UART3

TIMERO CLK_M3_TIMERO 0.08 0.15

TIMER1 CLK_M3_TIMER1 0.09 0.15

TIMER2 CLK_M3_TIMER2 0.1 0.19

TIMER3 CLK_M3_TIMER3 0.08 0.16

SDIO CLK_M3_SDIO, 0.66 1.17
CLK_SDIO

SCTimer/PWM CLK_M3_SCT 0.66 1.3

SSPO CLK_M3_SSPO, 0.13 0.23
CLK_APBO_SSPO

SSP1 CLK_M3_SSP1, 0.14 0.27
CLK_APB2_SSP1

DMA CLK_M3_DMA 181 3.61

WWDT CLK_M3_WWDT 0.03 0.09

QEI CLK_M3_QEI 0.28 0.55

USBO CLK_M3_USBO, 1.9 3.9
CLK_USBO

UsB1 CLK_M3_USB1, 3.02 5.69
CLK_UsSB1

RITIMER CLK_M3_RITIMER 0.05 0.1

EMC CLK_M3_EMC, 3.94 7.95
CLK_M3_EMC_DIV

SCuU CLK_M3_SCuU 0.1 0.21

CREG CLK_M3_CREG 0.35 0.7

Flash bank A CLK_M3_FLASHA 1.47 2.97

Flash bank B CLK_M3_FLASHB 14 2.84
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32-bit ARM Cortex-M3 microcontroller

10.3 Electrical pin characteristics

002aah358 002aah359
o 15 200 3.6
+25°C —
(mA)12 +85°C |
+105 °C
9
s = - +25°C
6 g +85 °C
P +105°C |
|~
3 Z
0 \
0 0.1 0.2 0.3 0.4 0.5 0.6 0 6 12 18 24 30 36
VoL (V) 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 Vo versus HIGH level output current
VoL low
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32-bit ARM Cortex-M3 microcontroller

10.4 BOD and band gap static characteristics

Table 13. BOD static characteristics[ll
Tamb = 25 <C; simulated values for nominal processing.

Symbol |Parameter Conditions Min Typ Max Unit
Vin ‘threshold voltage vinterrupt level 2 | |
assertion - 2.95 - \%
de-assertion - 3.03 - Y,
interrupt level 3
~ assertion | - 3.05 - Y,
de-assertion - 3.13 - \%
reset level 2 | | |
assertion - 2.1 - \%
de-assertion - 2.18 - Y,
reset level 3
~ assertion | - 2.2 - Y,
de-assertion - 2.28 - \Y,

[1] Interrupt and reset levels are selected by writing to the BODLV1/2 bits in the control register CREGEO, see
the LPC18xx user manual.

Table 14. Band gap characteristics
Vbpavz) over specified ranges; Tamp = 40 T to +105 <T; unless otherwise specified

Symbol Parameter Min Typ Max Unit
Viet(bg) band gap reference voltage [ 0.707 0.745 0.783 mV

[1] Based on characterization, not tested in production.
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11.7

11.8
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GPCLKIN

Table 22. Dynamic characteristic: GPCLKIN

Tamb =25 C; 2.4V <VppReG)3v3) <3.6 V

Symbol Parameter Min Typ Max Unit

GP_CLKIN 'input frequency I- I- 25 'MHz

I/O pins

Table 23. Dynamic characteristic: /O pinsl[il

Tamb = 40 €T to +105 C; 2.7 V <Vppgp) <3.6 V.

Symbol ‘Parameter | Conditions ‘Min ‘Typ ‘Max ‘Unit

Standard 1/O pins - normal drive strength

tr rise time pin configured as output; EHS =1 28 1.0 - 25 ns

t fall time pin configured as output; EHS = 1 2kl 0.9 - 25 ns

tr rise time pin configured as output; EHS =0 28 1.9 - 43 ns

t fall time pin configured as output; EHS =0 [kl 1.9 - 40 ns

tr rise time pin configured as input 4 03 - 13 ns

t fall time pin configured as input M 0.2 - 12 ns

I/O pins - high drive strength

t rise time pin configured as output; standard 28] 4.3 - 79 ns
drive mode (EHD = 0x0)

t fall time pin configured as output; standard [ 4.7 - 8.7 ns
drive mode (EHD = 0x0)

t rise time pin configured as output; medium 25 32 - 57 ns
drive mode (EHD = 0x1)

t fall time pin configured as output; medium sl 3.2 - 55 ns
drive mode (EHD = 0x1)

tr rise time pin configured as output; high drive 251 2.9 - 49 ns
mode (EHD = 0x2)

t fall time pin configured as output; high drive 2Bl 25 - 3.9 ns
mode (EHD = 0x2)

t rise time pin configured as output; ultra-high sl 2.8 - 47 ns
drive mode (EHD = 0x3)

te fall time pin configured as output; ultra-high 2Bl 2.4 - 34 ns
drive mode (EHD = 0x3)

t rise time pin configured as input 4 03 - 13 ns

t fall time pin configured as input M 0.2 - 12 ns

1/0 pins - high-speed

tr rise time pin configured as output; EHS = 1 28] 1350 - 670 ps

t fall time pin configured as output; EHS = 1 218 450 - 730 bps

t rise time pin configured as output; EHS = 0 2Bkl 1.0 - 19 ns

t fall time pin configured as output; EHS =0 28 1.0 - 20 ns

t rise time pin configured as input 4 0.3 - 13 ns

t fall time pin configured as input 4 02 - 12 ns

Simulated data.

(1]
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Table 27.

Dynamic characteristics: SSP pins in SPI mode

LPC185x/3x/2x/1x

32-bit ARM Cortex-M3 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 - - 180 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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Tcy(clk)
SCK (CPOL =0) / \
SCK (CPOL = 1)
ty
f |1
SSEL lead 29
X DATA VALID (MSB) DATA VALID DATA VALID (LSB) X IDLE X DATA VALID (MSB)
| |
MOSI (CPHA = 0) - 1Ds 'oH |
X DATA VALID (MSB) * DATA VALID * DATA VALID (LSB) X IDLE X DATA VALID (MSB)
X DATA VALID (LSB) DATA VALID DATA VALID (MSB)X IDLE X DATA VALID (MSB)
MOSI (CPHA = 1) . ps toH ‘
X DATA VALID (LSB) * DATA VALID *DATA VALID (MSB)X IDLE X DATA VALID (MSB)
I I
aaa-014942
Fig 31. SSP slave timing in SPI mode
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Table 29.

LPC185x/3x/2x/1x

32-bit ARM Cortex-M3 microcontroller

Dynamic characteristics: Dynamic external memory interface

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; Tamp = 40 T to
+105 C; 2.4V <Vppreg)3vas) <3.6 V; Vppo) =3.3 V 210 %; RD = 1 (see LPC18xx 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 30. 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 <Vppree)@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 LPC18xx 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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11.18 SPIFI

LPC185X_3X_2X_1X

Table 36.

Dynamic characteristics: SPIFI

LPC185x/3x/2x/1x

32-bit ARM Cortex-M3 microcontroller

Tamp = 40 T to +105 C; 2.4V —<VDD(REG)(3V3) <36V;2.7V —<VDD(IO) <3.6 V. C_ =20 pF.
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
tos 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 /
tQ) —= |+ —| [+ th@)
SPIFI data out X DATA VALID DATA VALID
_ lps toH
SPIFI data in X DATA VALID * DATA VALID *

Fig 38. SPIFI timing (Mode 0)
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LPC18xx

VDDREG

REGULATOR

usB

USBn_VBUS

VBUS

Fig 47. USB interface on a bus-powered device

USB-B
connector

aaa-013016

Remark: If the VBUS function of the USB1 interface is not connected, configure the pin
function for GPIO using the function control bits in the SYSCON block.

LPC18xx

VDDIO

usB

R2

USBn_VBUS

R1

1T

A

R3

Tl

A

VBUS

USB-B

connector

Fig 48. USB interface if the USB operates in OTG mode

aaa-013017

Remark: In OTG mode, it is important to be able to detect the VBUS level and to charge
and discharge VBUS. This requires adding active devices that disconnect the link when

VDDIO is not present
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Footprint information for reflow soldering of TFBGA100 package SOT926-1
Hx
T ,:
OO0OO0OO0OO0O0OO |
I
OOO000O0O |
1
OCO0OO0OO0OO00OO0 |
O OO0 !
I
Hy O O OO !
I
O OO0 :
1
OOOO0O00O0O |
I
OOOO0O0O0O0O | |
/—:fsee detail X
OO0O0OO00OO0
| |
Generic footprint pattern
Refer to the package outline drawing for actual layout
VA solder land
&‘ solder paste deposit
%%%%% solder land plus solder paste
————— occupied area
— - — solder resist
DIMENSIONS in mm
P SL SP SR Hx Hy
0.80 0.330 0.400 0.480 9.400 9.400 S0t926-1_1fr

Fig 54. Reflow soldering for the TFBGA100 package
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