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NXP Semiconductors LPC3152/3154

Table 4. Pin description ...continued
Pin names with prefix m are multiplexed pins. See Table 11 for pin function selection of multiplexed pins.

TFBGA pin name TFB Digital Application Pin Cell type Description
GA 1/0 function state [
ball level after
[ resetl2
JTAG
JTAGSEL Ui0 SUP3 DI/GPIO I:PD DIO1 JTAG selection. Controls which digital die

TAP controller is configured in the JTAG chain
along with the analog die TAP controller. Must
be LOW during power-on reset.

TDI T10 SUP3 DI/GPIO I:PU DIO1 JTAG data Input
TRST_N Ull SuUP3 DI/GPIO I:PD DIO1 JTAG TAP Controller Reset Input. Must be
LOW during power-on reset.
TCK Ul2 SuUP3 DI/GPIO I:PD DIO1 JTAG clock input
TMS u9 SUP3 DI/ GPIO I:PU DIO1 JTAG mode select input
TDO F14 SUP3 DO z DIO2 JTAG data output
UART
mUART_CTS_NLI6l P11 SUP3 DI/GPIO I DIO1 UART Clear-To-Send (CTS) (active LOW)
mMUART_RTS_N[All6l R11 SUP3 DO/GPIO O DIO1 UART Ready-To-Send (RTS) (active LOW)
UART_RXDH R10 SUP3 DI/GPIO I DIO1 UART serial input
UART_TXDH P10 SUP3 DO/GPIO O DIO1 UART serial output
I2C master/slave interface
12C_SDAO C10 SUP3 DIO I IICD [2C-bus data line
I2C_SCLO A9 SUP3 DIO I licc 12C-bus clock line
Serial Peripheral Interface (SPI)
SPI_CS_ouTo0l D8 SUP3 DO (0] DIO4 SPI chip select output (master)
SPI_SckiA C8 SUP3 DIO | DIO4 SPI clock input (slave) / clock output (master)
SPI_MISOM A8 SUP3 DIO | DIO4 SPI data input (master) / data output (slave)
SPI_MOSIH B8 SUP3 DIO | DIO4 SPI data output (master) / data input (slave)
SPI_CS_INM D9 SUP3 DI | DIO4 SPI chip select input (slave)
Digital power supply
VDDI Ji; SUP1  Supply CS2 Digital core supply
U1s;
A6
VDDI_AD M14 SUP2 Supply CSs2 Core supply for digital logic on analog die -
has to be connected to 1.4/1.8 V rall
VSSI H1, - Ground CG2 Digital core ground
ui4;
A7
VSSI_AD M15 - Ground CG2 Digital core ground of analog die
Peripheral power supply
VDDE_IOA D1; SUP4  Supply PS1 Peripheral supply NAND flash controller
M1
VDDE_IOB L1; SUP8  Supply PS1 Peripheral supply LCD interface / SDRAM
u7 interface

LPC3152_3154 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2010. All rights reserved.
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Table 4. Pin description ...continued

Pin names with prefix m are multiplexed pins. See Table 11 for pin function selection of multiplexed pins.

TFBGA pin name TFB Digital Application Pin
GA 1/0 function state
ball level after

[ resetl2

I2SRX_BCKO0MX T9 SUP3 DIO/GPIO |

I2SRX_WS0M R9 SUP3 DIO/GPIO |

I2S/Digital audio output

mI2STX_DATAQX T13 SUP3 DO/GPIO O

mI2STX_BCKO0X Ti12 SUP3 DO/GPIO O

mI2STX_WSOL! R12 SUP3 DO/GPIO O

mI2STX_CLKOX Tl SUP3 DO/GPIO O

General Purpose 10 (IOCONFIG module)

GPIOO0LE R13 SUP3 GPIO I:PD

GPIO1 T14 SUP3 GPIO I:PD

GPI0O218 P12 SUP3 GPIO I

GPIO3 D12 SUP3 GPIO

GPIO4 D11 SUP3 GPI I

mGPI054] D7 SUP3 GPIO I

mGPIO64 B7 SUP3 GPIO I

mGPIO74 c7 SUP3 GPIO I

mGPI08 D6 SUP3 GPIO I

mGPI1094 B6 SUP3 GPIO I

mGPI0104 C6 SUP3 GPIO I

External Bus Interface (NAND flash controller)

EBI_A_O0_ALEHM C4 SUP4 DO (0]

EBI_A 1_CLEMX A2 SUP4 DO o

EBI_D_oM J3 SUP4 DIO I

EBI_D 14 H3 SUP4 DIO |

EBI_D_2M H4 SUP4 DIO |

EBI_D_3H4 G4 SUP4 DIO I

EBI_D_44 F4 SUP4 DIO I

EBI_D_ 54 F3 SUP4 DIO I

EBI_D_6 E4 SUP4 DIO I

EBI_D 74 E3 SUP4 DIO I

EBI_D_sM D3 SUP4 DIO |

EBI_D_9Hl A3 SUP4 DIO I

EBI_D_104 Cc2 SUP4 DIO |

EBI_D_11[4 D2 SUP4 DIO |

EBI_D_12M E2 SUP4 DIO I

EBI_D_134 F2 SUP4 DIO I

LPC3152_3154

Cell type Description

81

DIO1
DIO1

DIO1
DIO1
DIO1
DIO1

DIO1
DIO1
DIO1

DIO1

DIO1
DIO4
DIO4
DIO4
DIO4
DIO4
DIO4

DIO4
DI04
DI04
DIO4
DIO4
DIO4
DI04
DIO4
DI04
DIO4
DIO4
DIO4
DIO4
DIO4
DI04
DIO4

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

I2S input bitclock
I2S input word select

I2S output serial data out
I2S output bitclock

12S output word select
I2S output serial clock

General Purpose 10 pin 0 (mode pin 0)
General Purpose 10 pin 1 (mode pin 1)

General Purpose 10 pin 2 (mode
pin 2/blinking LED)

General Purpose 10 pin 3 (connect to
PSU_STOP)El

General Purpose Input pin 4
General Purpose 10 pin 5
General Purpose 10 pin 6
General Purpose 10 pin 7
General Purpose 10 pin 8
General Purpose 10 pin 9
General Purpose 10 pin 10

EBI Address Latch Enable (ALE)
EBI Command Latch Enable (CLE)
EBI Data /O 0

EBI Data I/0 1

EBI Data I/0 2

EBI Data I/O 3

EBI Data I/O 4

EBI Data I/O 5

EBI Data /O 6

EBI Data I/O 7

EBI Data I/0 8

EBI Data I/0 9

EBI Data I/O 10

EBI Data I/0 11

EBI Data I/0 12

EBI Data I/O 13

© NXP B.V. 2010. All rights reserved.
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Table 4.

Pin description ...continued

Pin names with prefix m are multiplexed pins. See Table 11 for pin function selection of multiplexed pins.

TFBGA pin name

EBI_D_ 1414
EBI_D_154
EBI_DQM_0_NOEH!
EBI_NWEX
NAND_NCS_0l4
NAND_NCS_1[4
NAND_NCS_2[4
NAND_NCS_34
mNAND_RYBNO!
mNAND_RYBN1H4l
mNAND_RYBN2/4]
mNAND_RYBN3H4

TFB
GA
ball

G2
H2
K3
K4
L2

L3

L4

M2
BS
C5
D5
D4

EBI_NCAS_BLOUT 04l J2
EBI_NRAS_BLOUT 14 J4

Secure one time programmable memory

VPP

Real Time Clock (RTC)

RTC_VDD36
RTC_VSS
FSLOW_OUT
FSLOW_IN
RTC_INT
RTC_BACKUP
RTC_CLK32

Power supply unit
PSU_VBUS
PSU_VOUT1
PSU_LX1
PSU_LX2
PSU_VSS1
PSU_VIN1
PSU_VOUT2
PSU_VOUT3
PSU_VSSA
PSU_VSSA_CLEAN
PSU_PLAY

LPC3152_3154

C9

L15
M17
L16
L17
M16
K14
ui7

J16

H14
H15
G17
H16
G16
Gl4
E17
D16
D17
C17

Digital
I/0

level
[1]

SUP4
SUP4
SUP4
SUP4
SUP4
SUP4
SUP4
SUP4
SUP4
SUP4
SUP4
SUP4
SUP4
SUP4

SUP1/
SUP3

SUP6
SUP7
SUP7
SUP6
SUP7
SUP6

SUP5
SUP3

SUP1
SUP2

SUP3

Application Pin
function state
after

resetl2

DIO I
DIO
DO
DO
DO
DO
DO
DO
DI

DI |
DI
DI |
DO
DO (0]

- O O O 0 O o —

o

Supply

Supply

Ground

AO

Al

DO (0]
Supply

AO (@)

Supply
AO
AlO
AlO
Ground
Al

AO

AO
Ground
Ground
Al |

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

Cell type Description

81

DIO4
DIO4
DIO4
DIO4
DIO4
DIO4
DIO4
DIO4
DIO4
DIO4
DIO4
DIO4
DIO4
DIO4

PS3

Cs1

CG1
AlO2
AIO2
AlO2
CSs1

AlO2

Cs1
CSs1
Cs1
CSs1
CG1
CSs1
Cs1
CSs1
CG1
CG1
AlO2

EBI Data /O 14

EBI Data I/0 15

EBI read enable (active LOW)
EBI write enable (active LOW)
EBI chip enable 0

EBI chip enable 1

EBI chip enable 2

EBI chip enable 3

EBI NAND ready/busy 0

EBI NAND ready/busy 1

EBI NAND ready/busy 2

EBI NAND ready/busy 3

EBI lower lane byte select (7:0)
EBI upper lane byte select (15:8)

Supply for polyfuse programming

RTC supply connected to battery
RTC ground

RTC 32.768 kHz clock output
RTC 32.768 kHz clock input

RTC interrupt (HIGH active)

RTC backup capacitor connection

RTC 32 kHz clock output for on-board
applications such as tuner

PSU USB supply voltage

PSU outputl

PSU external coil terminal for outputl
PSU external coil terminal for output2
PSU ground

PSU outputl input voltage

PSU output2

PSU output3

PSU ground

PSU reference circuit ground

PSU play button input (active HIGH)
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6.2 Memory map

LPC3152/3154
4GB 7| OXFFFF FFFF
2GB |- reserved " 0x8000 0000 0x1700 8000
T reserved "I+ 0x7000 0800
1 APB4 domain
NAND flash/AES buffer(1) 0x7000 0000 reserved
reserved NN
2 0x6000 1000 0x1700 1000
interrupt controller O0x6000 0000 NAND flash controller | 51700 0800
reserved RS 0x4000 0000 DMA 0x1700 0000
external SDRAM bank 0
0x3000 0000 reserved
reserved NS 0x2004 0000 0x1600 0280
external SRAM bank 1 ) APBS domain 12SRX 1 0x1600 0200
0x2002 0000 12SRX 0 0x1600 0180
external SRAMDbankO | 0x2000 0000 12STX 1 0x1600 0100
reserved J° 0x1900 1000 [25TX 0 0x1600 0080
> -
USB OTG 0x1900 0000 12S system config 0x1600 0000
reserved NS
> 0x1800 0900 reserved 0x1500 3000
MCI/SD/SDIO 0x1800 0000 APE2 domain SPI 0x1500 2000
1 UART
reserved < 0x1700 9000 I —— 0x1500 1000
MPMC configuration registers 0x1700 8000 reserved 0x1500 0800
LCD
] - 0x1500 0400
APB4 domain 0x1700 0000 PCM 0x1500 0000
- -]
APB3 domain 0x1600 0000 = 0x1300 BO0OO
- I-C1 0x1300 A400
APB2 domain >
0x1500 0000 12co 0x1300 AGOO
reserved NS
* 0x1300 BOOO PWM 0x1300 9000
APB1 domain i
0x1300 8000 APBL1 domain timer 3 0x1300 8CO0
; - timer 2 0x1300 8800
APBO domain 0x1300 0000 —
0x1300 8400
reserved 3 -
* 0x1202 0000 timer 0 0x1300 8000
128 kB ROM RNG
0x1200 0000 0x1300 6000
reserved oTP 0x1300 5000
0x1105 8000 CGU 0x1300 4000
96 kB ISRAM1
0x1104 0000 APBO domain IOCONFIG 0x1300 3000
L L SysCReg
L 96 kB ISRAMO T 0x1102 8000 0x1300 2800
:l: reserved :l: WoT 0x1300 2400
— 0x0000 1000 ADC 10-bit 0x1300 2000
sShadow area
0GB 0x0000 0000 event router 0x1300 0000
002aael00

(1) AES is available on the LPC3154 only.
LPC3152/3154 memory map

Fig 3.

6.2.1 Analog die memory organization

The blocks on the analog die (Audio codec, RTC, Li-ion charger, and Power Supply Unit
(PSV)) and their registers are accessed through the 12C1-bus interface as a single slave
device with device address 0x0C using the following register addresses:

LPC3152_3154 All information provided in this document is subject to legal disclaimers.
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6.6

6.7

LPC3152_3154

External Bus Interface (EBI)

The EBI module acts as multiplexer with arbitration between the NAND flash and the
SDRAM/SRAM memory modules connected externally through the MPMC.

The main purpose for using the EBI module is to save external pins. However only data
and address pins are multiplexed. Control signals towards and from the external memory
devices are not multiplexed.

Table 8. Memory map of the external SRAM/SDRAM memory modules

Module Maximum address space Data width Device size
External SRAMO  0x2000 0000 0x2000 FFFF 8 bit 64 kB
0x2000 0000 0x2001 FFFF 16 bit 128 kB
External SRAM1  0x2002 0000 0x2002 FFFF 8 bit 64 kB
0x2002 0000 0x2003 FFFF 16 bit 128 kB
External SDRAMO 0x3000 0000 O0x37FF FFFF 16 bit 128 MB

Internal ROM Memory
The internal ROM memory is used to store the boot code of the LPC3152/3154. After a
reset, the ARM processor will start its code execution from this memory.
The LPC3154 ROM memory has the following features:
* Supports secure booting from SPI flash, NAND flash, SD/SDHC/MMC cards, UART,
and USB (DFU class) interfaces.
¢ Supports SHA1 hash checking on the boot image.

* Supports un-secure boot from UART and USB (DFU class) interfaces during
development. Once the AES key is programmed in the OTP, only secure boot is
allowed through UART and USB.

* Supports secure booting from managed NAND devices such as moviNAND, iNAND,
eMMC-NAND and eSD-NAND using SD/MMC boot mode.

¢ Contains pre-defined MMU table (16 kB) for simple systems.
The LPC3152 ROM memory has the following features:
* Supports non-secure booting from SPI flash, NAND flash, SD/SDHC/MMC cards,
UART, and USB (DFU class) interfaces.

* Supports option to perform CRC32 checking on the boot image.

* Supports non-secure booting from UART and USB (DFU class) interfaces during
development.

* Supports non-secure booting from managed NAND devices such as moviNAND,
iINAND, eMMC-NAND and eSD-NAND using SD/MMC boot mode.

¢ Contains pre-defined MMU table (16 kB) for simple systems.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2010. All rights reserved.
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w 2 || uss-ore
DMA S| ARM 2 AHB
S| 926E3s | S
B Q MASTER
master |0 1 2 3
slave
0 AHB-APB
BRIDGE 0 o] 1] 2]
| EVENT ROUTER ” 10-bit ADC ” WDT ” SYSTEM CONTROLl
7] 6] 5] 4]
| RNG ” oTP ”IOCONFIG" cGu |
1
AHB-APB
BRIDGE 1 o] 1] 2] 3] 4] 5[ 6]
| TIMER 0 ” TIMER 1 " TIMER 2 " TIMER 3 ” PWM |||200|||2c1|
2 AHB-APB
BRIDGE 2 of 1] 2] 3]

| PCM ” LCD || UART ” SPI |

3 [ AnB-APB ors
BRIDGE 3 1°S0/1

4 [ AHB-APB
BRIDGE 4 of 1

| DMA REGISTERS | | NAND REGISTERS |

5
INTERRUPT CONTROLLER
6 | NAND CONTROLLER [ AES®
BUFFER
.
MCI SD/SDIO
8
USB HIGH-SPEED OTG
9
ISRAM 0
10
ISRAM 1
11
ISROM
12 MPMC CONFIG
13
MPMC CONTROLLER

MULTI-LAYER AHB MATRIX

\ = master/slave connection supported by matrix

002aae080

(1) AES decryption engine is available on LPC3154 only.
Fig 5. LPC3152/3154 AHB multi-layer matrix connections

This module has the following features:

LPC3152_3154 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2010. All rights reserved.
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The SPI/SSI-bus is a 5-wire interface, and it is suitable for low, medium, and high data
rate transfers.

This module has the following features:

* Supports Motorola SPI frame format with a word size of 8/16 bits.

¢ Texas Instruments SSI (Synchronous Serial Interface) frame format with a word size
of 4 bit to 16 bit.

* Receive FIFO and transmit FIFO of 64 half-words each.
¢ Serial clock rate master mode maximum 45 MHz.

¢ Serial clock rate slave mode maximum 25 MHz.

* Support for single data access DMA.

* Full-duplex operation.

* Supports up to three slaves.

* Supports maskable interrupts.

* Supports DMA transfers.

6.24 Universal Asynchronous Receiver Transmitter (UART)

The UART module supports the industry standard serial interface.
This module has the following features:

* Programmable baud rate with a maximum of 1049 kBd.
* Programmable data length (5 bit to 8 bit).

¢ Implements only asynchronous UART.

* Transmit break character length indication.

* Programmable one to two stops bits in transmission.

¢ Odd/even/force parity check/generation.

* Frame error, overrun error and break detection.

* Automatic hardware flow control.

* Independent control of transmit, receive, line status, data set interrupts, and FIFOs.
¢ SIR-IrDA encoder/decoder (from 2400 to 115 kBd).

* Supports maskable interrupts.

* Supports DMA transfers.

6.25 Pulse Code Modulation (PCM) interface
The PCM interface supports the PCM and IOM interfaces.

This module has the following features:

* Four-wire serial interface.
¢ Can function in both Master and Slave modes.
* Supports:
— MP PCM (Multi-Protocol PCM): Configurable directional per slot.

LPC3152_3154 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2010. All rights reserved.
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Table 11. Pin descriptions of multiplexed pins

Pin name Default signal Alternate signal  Description

mLCD_DB 3 LCD DB _3 EBI_A 3 LCD_DB_3 — LCD bidirectional data line 3.
EBI_A_3 — EBI address line 3.

mLCD_DB_4 LCD_DB 4 EBI_A 4 LCD_DB_4 — LCD bidirectional data line 4.
EBI_A_4 — EBI address line 4.

mLCD_DB_5 LCD_DB_5 EBI_A 5 LCD_DB_5 — LCD bidirectional data line 5.
EBI_A_5 — EBI address line 5.

mLCD_DB_6 LCD_DB_6 EBI_A_6 LCD_DB_6 — LCD bidirectional data line 6.
EBI_A_6 — EBI address line 6.

mLCD_DB_7 LCD_DB_7 EBI_A 7 LCD_DB_7 — LCD bidirectional data line 7.
EBI_A_7 — EBI address line 7.

mLCD_DB_8 LCD_DB_8 EBI_A 8 LCD_DB_8 — LCD bidirectional data line 8.
EBI_A_8 — EBI address line 8.

mLCD_DB 9 LCD DB 9 EBI_A 9 LCD_DB_9 — LCD bidirectional data line 9.
EBI_A_9 — EBI address line 9.

mLCD_DB_10 LCD_DB_10 EBI_A 10 LCD_DB_10 — LCD bidirectional data line 10.
EBI_A_10 — EBI address line 10.

mLCD_DB_11 LCD_DB_11 EBI_A_11 LCD_DB_11 — LCD bidirectional data line 11.
EBI_A 11 — EBI address line 11.

mLCD_DB_12 LCD_DB_12 EBI_A_12 LCD_DB_12 — LCD hidirectional data line 12.
EBI_A_12 — EBI address line 12.

mLCD_DB_13 LCD_DB_13 EBI_A_13 LCD_DB_13 — LCD bidirectional data line 13.
EBI_A_13 — EBI address line 13.

mLCD_DB_14 LCD_DB_14 EBI_A_14 LCD_DB_14 — LCD bidirectional data line 14.
EBI_A_14 — EBI address line 14.

mLCD_DB_15 LCD_DB_15 EBI_A_15 LCD_DB_15 — LCD bidirectional data line 15.
EBI_A_15 — EBI address line 15.

Storage related pin multiplexing

mGPIO5 GPIO5 MCI_CLK GPIO5 — General Purpose 1/O pin 5.
MCI_CLK — MCI card clock.

mGPI06 GPIO6 MCI_CMD GPIO_6 — General Purpose 1/O pin 6.
MCI_CMD — MCI card command input/output.

mGPIO7 GPIO7 MCI_DAT_O GPIO7 — General Purpose 1/O pin 7.
MCI_DAT_0 — MCI card data input/output line 0.

mGPI08 GPIO8 MCI_DAT_1 GPIO8 — General Purpose I/O pin 8.
MCI_DAT_1 — MCI card data input/output line 1.

mGPI09 GPIO9 MCI_DAT_2 GPIO9 — General Purpose I/O pin 9.
MCI_DAT_2 — MCI card data input/output line 2.

mGPIO10 GPIO10 MCI_DAT_3 GPI010 — General Purpose /O pin 10.

LPC3152_3154

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

MCI_DAT_3 — MCI card data input/output line 3.
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LPC3152/3154 FSLOW_IN
ANALOG DIE FSLOW_OUT
RTC_CLK32
REAL-TIME RTC_BACKUP
CLOCK
RTC_VDD36
RTC_INT

from USB_VBUS

ADC_VINR, ADC_VINL, > PSU_PLAY
ADC_MIC, ADC_TINR, .
ADC_TINL ANALOG PSU_STOP
ADC_VREFP, ADC_VREFN INPUT PSU VOUT1L
ADC_VREF PSU_VOUT2 ¢ to supply pins
PSU_VOUT3
PSU
AUDIO PSU_LX1, PSU_LX2
CODEC
PSU_VBAT1, PSU_VBAT2,
PSU_VIN1
HP_OUTR, HP_OUTL, PSU_VBUS -
HP_OUTC
ANALOG
PSU_VBAT
HP_VREF, HP_FCR, HP_FCL OUTPUT -
DAC_VREFP, DAC_VREFN
CHARGE_VBUS
to 12C1 (digital die) <« 12C CHARGE_VBAT
Li-ION
CHARGER | CHARGE_CC_REF -
to 1251 (digital die) <« 12s CHARGE VSS _-r_ Li-ion battery
CHARGE_VNTC,
UOS_ VBAT CHARGE_BAT_SENSE
USB
CHARGE UOS_CX1, UOS_CX2

PUMP UOS_VBUS

to USB device

002aae754

Fig 11. Block diagram of the analog die

7.2 Audio codec

7.2.1 Stereo Digital-to-Analog Converter (SDAC)

The Stereo Digital-to-Analog Converter converts a digital audio signal into an analog
audio signal. The output of this module is connected to the input of the class AB
headphone amplifier.

This module has the following features:

¢ Stereo Digital-to-Analog converter with support for 24-bit audio samples.
* Supports sample rates from 8 kHz up to 96 kHz.

¢ Filter implementations have a 24-bit data path with 16-bit coefficients.

¢ Full FIR filter implementation for all of the up-sampling filters.

LPC3152_3154 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2010. All rights reserved.
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* The nominal charge current is programmed with an external program-resistor. This
allows the charge current to be adapted to the USB enumeration.

* Uses a widespread method to charge a Li-ion battery with the following stages:
— Trickle charging with a small current for an (almost) empty battery.

— Fast charging in Constant Current mode (CC mode) to the maximum battery
voltage of 4.2 V + 1%.

— Switch from CC mode to Constant Voltage charging (CV mode) keeping the battery
voltage at 4.2 V and monitoring the current for ending the charge process.

* Short circuit resistant.
* Charger state can be observed through a register.

7.4 USB charge pump (host mode)

The USB charge pump uses the Li-ion battery to provide a low-power USB VBUS signal
for the USB controller in host mode.

7.5 Power Supply Unit (PSU)

The integrated PSU allows the system to run directly from the battery voltage or the USB
power supply voltage USB_VBUS. It converts the battery voltage or the USB_VBUS
voltage into the supply voltages required for both the digital and analog blocks in the rest
of the system.

LPC3152_3154 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2010. All rights reserved.
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8. Limiting values

Table 12. Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134).[1

Symbol Parameter Conditions

All digital I/O pins

Vi input voltage

Vo output voltage

lo output current VDDE_IOC=3.3V
Temperature values

T junction temperature

Tstg storage temperature 2]
Tamb ambient temperature

Electrostatic handling

VEsp electrostatic
discharge voltage

human body model [l
machine model

charged device

model

[1] The following applies to the limiting values:

Min

-500
-100

Typ

25

+25

500

Max

+3.6
+3.6

125
+150
+85

+500
+100

Unit

mA

°C
°C
°C

<

a) This product includes circuitry specifically 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.

b) Parameters are valid over operating temperature range unless otherwise specified. All voltages are with respect to Vgs unless

otherwise noted.

[2] Dependent on package type.

[3] Human body model: equivalent to discharging a 100 pF capacitor through a 1.5 kQ series resistor.

9. Static characteristics

9.1 Digital die

Table 13: Static characteristics
Tamb = 40 T to +85 T unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Unit
Supply pins
Vbb(0) input/output supply NAND flash controller 1.65 1.8 1.95 \%
voltage pads (SUP4) and LCD
interface (SUP8); 1.8 V
mode
NAND flash controller 25 3.3 3.6 \Y,
pads (SUP4) and LCD
interface (SUP8); 3.3V
mode
other peripherals 2.7 3.3 3.6 \%
(SUP 3)
VDD(CORE) core supply voltage (SUP1) 11 1.2 1.3 \%
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Table 18. Efficiency of output on PSU_VOUT1 (PSU_VOUT1 programmed to 2.86 V)
IgaT / MA Veat/ V Iop/ MA Vop /' V Efficiency / %
on pin PSU_VBAT (SUP3) (SUP4)
2 3.602 1 2.8676 39.80566352
2.8 3.6016 2 2.864 56.80015231
3.598 - 3 2.8605 66.22816876
4.396 3.601 4 2.8569 72.18953182
5.195 3.6006 5 2.8533 76.27057345
5.994 3.6003 6 2.8498 79.23374865
6.793 3.5999 7 2.8462 81.47256753
7.59 3.5995 8 2.8426 83.23802841
8.388 3.5992 9 2.83991 84.63671469
9.231 3.5988 10 2.8542 85.9167695
13.32 3.597 15 2.8549 89.37941277
17.368 3.595 20 2.837 90.87420537
25.59 3.591 30 2.8198 92.056375145
9.2.1.2 PSU_VOUT?2 efficiency
100 002aae467
il
(%)
80
//

60 /'

; //

20

0 10 20 30
Ipp (MA)

SUP1=1.07 V.

SUP2: Vpp = 1.398 V, Ipp = 0 mA.
SUP3: Vpp = 2.912 V, Ipp = 0 mA.
PSU_VOUT2 = 1.07 V.

Fig 17. Efficiency PSU_VOUT2
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10. Dynamic characteristics

10.1 Digital die

10.1.1 LCD controller

10.1.1.1 Intel 8080 mode

Table 21. Dynamic characteristics: LCD controller in Intel 8080 mode
CL =25 pF, Tamp = 40 T to +85 T, unless otherwise specified; Vppgo) = 1.8 V and 3.3 V (SUP8).

Symbol Parameter Conditions Min Typ Max  Unit
tsu(a) address set-up time - 1 x LCDCLK - ns
tha) address hold time - 2 x LCDCLK - ns
tey(a) access cycle time [ 5 x LCDCLK - ns
twemw  Write enable pulse width m - 2 x LCDCLK - ns
twen)r read enable pulse width [ 2 x LCDCLK - ns
t rise time 2 - 5 ns
tf fall time 2 - 5 ns
tsu(p) data input set-up time <tbd> - - ns
th(p) data input hold time <tbd> - - ns
tav) data output valid delay time - -1xLCDCLK - ns
tyis(Q) data output disable time - 2 x LCDCLK - ns

[1] Timing is determined by the LCD Interface Control Register fields: INVERT_CS = 1; Ml = 0; PS = 0;
INVERT_E_RD = 0. See the LPC315x user manual.

th(a)
R E—
mLCD_RS X X
mLCD_CSB /_\
Ley(a)
fsu(a) tw(en)rR and twen)w
mLCD_RW_WR,
mLCD_E_RD N
tf —| |- tr —»| |
tsu(D) th(D)
(-
mLCD_DBJ[15:0] (16 bit mode),
mLCD_DBJ[15:8] (8 bit mode), X X read access
mLCD_DB[15:12] (4 bit mode) 7
toi
td(Qv) dis(Q)
mLCD_DB[15:0] (16 bit mode), 7 it
mLCD_DB[15:8] (8 bit mode), 4 §— write access
mLCD_DBJ[15:12] (4 bit mode)
002aae207
Fig 18. LCD timing (Intel 8080 mode)
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10.1.1.2 Motorola 6800 mode

Table 22.  Dynamic characteristics: LCD controller in Motorola 6800 mode
CL =25 pF, Tamp = 40 T to +85 <, unless otherwise specified; Vppgo) = 1.8 V and 3.3 V (SUPS8).

Symbol Parameter Conditions Min  Typ Max  Unit
tsu(a) address set-up time - 1 x LCDCLK - ns
tha) address hold time - 2 x LCDCLK - ns
tey(a) access cycle time [ - 5 x LCDCLK - ns
t rise time 2 - 5 ns
tf fall time 2 - 5 ns
tsu(p) data input set-up time <tbd> - - ns
th(p) data input hold time <tbd> - - ns
tav) data output valid delay time - -1xLCDCLK - ns
tyis(Q) data output disable time - 2 x LCDCLK - ns
tw(en) enable pulse width read cycle - 2 x LCDCLK - ns
write cycle - 2 x LCDCLK - ns

[1] Timing is derived from the LCD Interface Control Register fields: INVERT_CS =1; MI = 1; PS=0;
INVERT_E_RD = 0. See the LPC315x user manual.

mLCD_CSB \ / \
tey(a)
tw(en)
mLCD_E_RD T ’\ ;l
tr—»| |- tf —-| |-
tsu(a) th(a)
|-~
mLCD_RS, X ’X
mLCD_RW_WR /
tsu(D) th(D)
mLCD_DB[15:0] (16 bit mode), 7 \g
mLCD_DB[15:8] (8 bit mode), d 7 read access
mLCD_DBJ15:12] (4 bit mode)
ta@Qv) tdis(Q)
-~ - -
mLCD_DB[15:0] (16 bit mode), \
mLCD_DB[15:8] (8 bit mode), { V—————— wiite access
mLCD_DB[15:12] (4 bit mode) 1
002aae208
Fig 19. LCD timing (Motorola 6800 mode)
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Terel
—- - tcrex
ICHCX — -
EslctkoutT [T\ | [\
td(o) th(o)
EBI_NRAS_BLOUT e
EBI_NCAS_BLOUT | | | | | | |
EBI_NWE READ X nop X nop X nop XRreap X nop X Nop X
EBI_CKE N
EBI_NDYCS (©) o the)
EBI_DQMx \
tha)
-
EBI_A [15:2] X
BANK, tsu(D) | th(D)
COLUMN
EBI_D_[15:0] > vk OO X
DATA n
CAS DATA n+2
LATENCY =2 DATA n+1 DATA n+3

002aael21

EBI_CKE is HIGH.
Fig 23. SDRAM burst read timing
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10.2.1 Crystal oscillator

Table 27: Dynamic characteristics: crystal oscillator
Symbol Parameter Conditions Min Typ Max Unit
fosc oscillator frequency 10 12 25 MHz
Sclk clock duty cycle 45 50 55 %
Cxal crystal capacitance input; on pin - - 2 pF
FFAST_IN
output; on pin - - 0.74 pF
FFAST_OUT
tstartup start-up time - 500 - us
Pdrive drive power 100 - 500 uwW
10.2.2 SPI
Table 28. Dynamic characteristics of SPI pins
Tamb = 40 T to +85 < for industrial applications
Symbol Parameter Min Typ Max Unit
SPI master
Tspicyc SPI cycle time 22.2 - - ns
tsPICLKH SPICLK HIGH time 11.09 - 11.14 ns
tspicLKL SPICLK LOW time 11.09 - 11.14 ns
tspipsu SPI data set-up time <tbd> <tbd> <tbd> ns
tspIDH SPI data hold time <tbd> <tbd> <tbd> ns
tspigv SPI data output valid time - - 14 ns
tspIoH SPI output data hold time 9.9 - - ns
SPI slave
Tspicyc SPI cycle time <tbd> 40 <tbd> ns
tspicLKH SPICLK HIGH time <tbd> 20 <tbd> ns
tspicLKL SPICLK LOW time <tbd> 20 <tbd> ns
tspipsu SPI data set-up time <tbd> <tbd> <tbd> ns
tspIDH SPI data hold time <tbd> <tbd> <tbd> ns
tspigv SPI data output valid time <tbd> <tbd> 14 ns
tspIoH SPI output data hold time 9.9 - - ns

LPC3152_3154

Remark: Note that the signal names SCK, MISO, and MOSI correspond to signals on

pins SPI_SCK, SPI_MOSI, and SPI_MISO in the following SPI timing diagrams.

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

© NXP B.V. 2010. All rights reserved.

Preliminary data sheet

Rev. 0.12 — 27 May 2010

70 of 88



NXP Semiconductors LPC3152/3154

12. Marking

Table 37. LPC3152/3154 Marking

Line Marking Description
A LPC3152/3154 BASIC_TYPE
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13. Package outline

TFBGAZ208: plastic thin fine-pitch ball grid array package; 208 balls; body 12 x 12 x 0.7 mm SOT930-1
P p 9 y P g y
D 8] [4]
ball A1
index area
| g |
- - - ——— E A f '
i SR ONG,
| f
‘
|
\ El
- o [B[OV@[C[A[B]  [Zlulch- O]
‘ ‘ ‘ Slowm|C
| —
u A)OA)A)OOOOJ)OOOOOOO‘
T [eXoJoXoXoXoXoXoXoXoXoXoXoXoXoXoXe) !
R OO0O00000POOOOOOOO—F—— D
P O0000000 OOOOOOO%ﬁ D
N|] OOO0O ‘ [eXoXeXe} D
m | 0000 ‘ oooo | [e] D
L[ OOOO ! 0000 D
K OO00O0 0000 D
10000 —- 0000 [e2] 1
H O0O0O0 | [eJeXeXe] D
G| OO0OO0OO [eXeXeXe} D
F O000 [eXeXeXe} D
E|] OOO0O ! 0000 D
D O0000000POOOOOOOO D
cl O0O0O0000O0ODPOOOOOOOO |0)
B (eYoXoXoJoXoXoXoXoXoXoXoXoXoXoXoXo) N
Al OO0O00000DOOO0OO0O0O0OG ,/ o} \)
+ \ L
ball AL 3 5 7 9 11 13 15 17 AN !
index area 2 4 6 8 10 12 14 16 ~__~-
? ? ‘lOmm
scale
DIMENSIONS (mm are the original dimensions)
A
UNIT max Aq Ao b D E e el (=) \Y w y y1
0.35 | 0.80 | 045 | 12.1 | 12.1
mm 1.15 025 | 065 | 035 | 110 | 119 0.65 | 104 | 104 | 0.15 | 0.05 | 0.08 0.1
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC JEITA PROJECTION ISSUE DATE
SOT930-1 T g @ 06-01-03

Fig 35. LPC3152/3154 TFBGA208 package outline
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16. Legal information

16.1 Data sheet status

Document status/2l[2] Product status3 Definition

Objective [short] data sheet Development
Preliminary [short] data sheet  Qualification

Product [short] data sheet Production

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

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

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.

[3] 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.

16.2 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.

16.3 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.

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.

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

LPC3152_3154
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malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors accepts 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.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from national authorities.
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