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NXP Semiconductors LPC43850/830/820

32-bit ARM Cortex-M4/MO microcontroller

6. Pinning information

6.1 Pinning
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Fig 2.  Pin configuration LBGA256 package Fig 3. Pin configuration TFBGA180 package
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Fig 4. Pin configuration TFBGA100 package Fig 5. Pin configuration LQFP144 package

6.2 Pin description

On the LPC43S50/S30/S20, digital pins are grouped into 16 ports, named PO to P9 and
PA to PF, with up to 20 pins used per port. Each digital pin can support up to eight different
digital functions, including General-Purpose 1/0 (GPIO), selectable through the System
Configuration Unit (SCU) registers. The pin name is not indicative of the GPIO port
assigned to it.
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NXP Semiconductors

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

LPC43S50/S30/S20

32-bit ARM Cortex-M4/MO microcontroller

Symbol © = = < % Description
Lo — — < —
S 3 3 & 3
n B B & g &
| [ — | x o £
P5 6 T13 |M11 - 63 & |N; I/O | GPIO2[15] — General purpose digital input/output pin.
PU O |MCOB1 — Motor control PWM channel 1, output B.

I/O |[EMC_D10 — External memory data line 10.

- R — Function reserved.

O U1_TXD — Transmitter output for UART 1.

O |T1_MAT2 — Match output 2 of timer 1.

- R — Function reserved.

- R — Function reserved.

P5 7 R12 N11 - 65 | |N; I/O |GPIO2[7] — General purpose digital input/output pin.
PU O |MCOA2 — Motor control PWM channel 2, output A.

I/O |[EMC_D11 — External memory data line 11.

- R — Function reserved.

I U1l_RXD — Receiver input for UART 1.

O |T1_MAT3 — Match output 3 of timer 1.

- R — Function reserved.

- R — Function reserved.

P6_0 M12 M10 H7 73 B |N; - R — Function reserved.
PU O 12S0_RX_MCLK — I2S receive master clock.

- R — Function reserved.

- R — Function reserved.

I/0 |12S0_RX_SCK — Receive Clock. It is driven by the master and
received by the slave. Corresponds to the signal SCK in the
12S-bus specification.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

P6_1 R15 P14 G5 74 & |N; I/O |GPIO3[0] — General purpose digital input/output pin.
PU o m — SDRAM chip select 1.

I/O |UO_UCLK — Serial clock input/output for USARTO in
synchronous mode.

I/O 12S0_RX_WS — Receive Word Select. It is driven by the
master and received by the slave. Corresponds to the signal
WS in the I2S-bus specification.

- R — Function reserved.

T2_CAPO — Capture input 2 of timer 2.

- R — Function reserved.

- R — Function reserved.

LPC43S50_S30_S20 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.
Product data sheet Rev. 1.2 — 16 March 2016 27 of 156



NXP Semiconductors

LPC43S50/S30/S20

32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.
Symbol o o o Description
(e} e} o <t 5]
[Te] — — <t =
N < < — 2
< ) 0) o o @
s £ 2 & g, &
4 = [ xd R
PC_11 L5 - - - [ N - R — Function reserved.
PU | USB1_ULPI_DIR — ULPI link DIR signal. Controls the ULPI
data line direction.
Ul _DCD — Data Carrier Detect input for UART 1.
- R — Function reserved.
I/O | GPIO6[10] — General purpose digital input/output pin.
- R — Function reserved.
- R — Function reserved.
I/O |SD_DAT4 — SD/MMC data bus line 4.
PC_12 L6 - - - & N; - R — Function reserved.
PU [ R — Function reserved.
O |U1_DTR — Data Terminal Ready output for UART 1. Can also
be configured to be an RS-485/EIA-485 output enable signal
for UART 1.
- R — Function reserved.
I/O |GPIO6[11] — General purpose digital input/output pin.
I/O |SGPIO11 — General purpose digital input/output pin.
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.
I/O |SD_DAT5 — SD/MMC data bus line 5.
PC_13 M1 - - - @ N, - R — Function reserved.
PU R — Function reserved.
O |U1_TXD — Transmitter output for UART 1.
- R — Function reserved.
I/O | GPlO6[12] — General purpose digital input/output pin.
I/O | SGPIO12 — General purpose digital input/output pin.
/O 12S0_TX_WS — Transmit Word Select. It is driven by the
master and received by the slave. Corresponds to the signal
WS in the I2S-bus specification.
I/O |SD_DAT6 — SD/MMC data bus line 6.
PC 14 N1 |- - - & N; - R — Function reserved.
PU [ R — Function reserved.
I Ul _RXD — Receiver input for UART 1.
- R — Function reserved.
I/O | GPIO6[13] — General purpose digital input/output pin.
/O | SGPIO13 — General purpose digital input/output pin.
O |ENET_TX_ER — Ethernet Transmit Error (Mll interface).
I/O |SD_DAT7 — SD/MMC data bus line 7.

LPC43S50_S30_S20
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NXP Semiconductors LPC43S50/830/820

32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Description

Symbol

Reset state

[1

LBGA256
TFBGA180
TFBGA100
LQFP144

Type

R — Function reserved.

CTIN_6 — SCTimer/PWM input 6. Capture input 1 of timer 3.
I/O |[EMC_D22 — External memory data line 22.

- R — Function reserved.

PD_8

T
(o]
1
S
Tz
2=

I/0 |GPIO6[22] — General purpose digital input/output pin.
- R — Function reserved.

- R — Function reserved.
/O | SGPIO12 — General purpose digital input/output pin.
PD_9 T11 - - - [ N - R — Function reserved.

PU 0 CTOUT_13 — SCTimer/PWM output 13. Match output 3 of
timer 3.

/O |[EMC_D23 — External memory data line 23.
- R — Function reserved.

I/O | GPIO6[23] — General purpose digital input/output pin.
- R — Function reserved.

- R — Function reserved.
I/O | SGPIO13 — General purpose digital input/output pin.
PD_10 P11 |- - - & N; - R — Function reserved.

PU CTIN_1 — SCTimer/PWM input 1. Capture input 1 of timer 0.
Capture input 1 of timer 2.

O |EMC_BLS3 — LOW active Byte Lane select signal 3.
- R — Function reserved.

I/O | GPlO6[24] — General purpose digital input/output pin.
- R — Function reserved.

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

PD_11 N9 M7 - - 21 |N; - R — Function reserved.
PU

- R — Function reserved.
O |EMC_CS3 — LOW active Chip Select 3 signal.
- R — Function reserved.

I/O | GPIO6[25] — General purpose digital input/output pin.
I/O |USB1_ULPI_DO — ULPI link bidirectional data line 0.

O |CTOUT_14 — SCTimer/PWM output 14. Match output 2 of
timer 3.

- R — Function reserved.
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Table 3.

Pin description ...continued

LPC43S50/S30/S20

32-bit ARM Cortex-M4/MO microcontroller

LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol

LBGA256

TFBGA100

LQFP144

Reset state

(4

Type

Description

PD_12

z

11

& TFBGA180

)

u =z
c =

R — Function reserved.
R — Function reserved.

O

EMC_CS2 — LOW active Chip Select 2 signal.
R — Function reserved.

110

GPI106[26] — General purpose digital input/output pin.
R — Function reserved.

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

R — Function reserved.

PD_13

PD_14

PD_15

LPC43S50_S30_S20

T14

R13

T15

L1 -

P13 -

)

(2]

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

PU

PU

N;
PU

R — Function reserved.

CTIN_0 — SCTimer/PWM input 0. Capture input O of timer 0,
1,2, 3.

EMC_BLS2 — LOW active Byte Lane select signal 2.
R — Function reserved.

GPI06[27] — General purpose digital input/output pin.
R — Function reserved.

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

R — Function reserved.
R — Function reserved.

R — Function reserved.
EMC_DYCS2 — SDRAM chip select 2.

R — Function reserved.
GP106[28] — General purpose digital input/output pin.

R — Function reserved.

CTOUT_11 — SCTimer/PWM output 11. Match output 3 of
timer 2.

R — Function reserved.
R — Function reserved.

110

R — Function reserved.
EMC_A17 — External memory address line 17.

110

R — Function reserved.
GPI06[29] — General purpose digital input/output pin.

SD_WP — SD/MMC card write protect input.

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

R — Function reserved.
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NXP Semiconductors LPC43S50/830/820

32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Description

Symbol

LBGA256
TFBGA180
TFBGA100
LQFP144
[

Type

-~ |Reset state

R — Function reserved.

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

O |U1_TXD — Transmitter output for UART 1.
/O |[EMC_D30 — External memory data line 30.
I/O |GPIO7[11] — General purpose digital input/output pin.

16 2

)

PE_11

u =z
cC-
ol

- R — Function reserved.

- R — Function reserved.
- R — Function reserved.
PE_12 D15 |- - - 1 N; - R — Function reserved.

PU 0  CTOUT 11 — SCTimer/PWM output 11. Match output 3 of
timer 2.

I Ul _RXD — Receiver input for UART 1.
I/O |[EMC_D31 — External memory data line 31.
I/O | GPIO7[12] — General purpose digital input/output pin.

)

- R — Function reserved.

- R — Function reserved.
- R — Function reserved.
PE_13 G14 - - - 21 |N; - R — Function reserved.

PU 0  CTOUT 14 — SCTimer/PWM output 14. Match output 2 of
timer 3.

I/O 12C1_SDA — I2C1 data input/output (this pin does not use a
specialized 12C pad).

O |EMC_DQMOUT3 — Data mask 3 used with SDRAM and static
devices.

I/O | GPIO7[13] — General purpose digital input/output pin.

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

- R — Function reserved.

PE_14 C15 |- I- I- Ll IN; - R — Function reserved.
PU

o)

- R — Function reserved.

- R — Function reserved.

O |EMC_DYCS3 — SDRAM chip select 3.

I/O | GPIO7[14] — General purpose digital input/output pin.

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

- R — Function reserved.
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NXP Semiconductors LPC43850/830/820

32-bit ARM Cortex-M4/MO microcontroller

LPC43xx
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Fig 9. Power domains

7.22.10 Power Management Controller (PMC)
The PMC controls the power to the cores, peripherals, and memories.
The LPC43S50/S30/S20 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
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LPC43S50/S30/S20

32-bit ARM Cortex-M4/MO microcontroller

LPC43xx
TCK TCK  ARM Cortex-MO0 TCK ARM Cortex-M4
T™MS > TMS L——»|TMS
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TDI TDI DO ———+| DI TDO
JTAG ID = 0xOBAO 1477 JTAG ID = 0x4BA0 0477
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DBGEN —»| DBGEN =HIGH
RESET —| RESET =HIGH

Fig 10. Dual-core debug configuration
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LPC43S50/S30/S20

NXP Semiconductors
32-bit ARM Cortex-M4/MO microcontroller
Table 10. Static characteristics ...continued
Tamb = 40 €T to +85 <, unless otherwise specified.
Symbol Parameter Conditions Min Typli Max Unit
IgaT battery supply current  Vppreg)@avz) = 3.3 V; 81
VBAT =36V
deep-sleep mode - - A
power-down mode @8- - pA
deep power-down 8]
mode - 2 - A
Ipp(i0) 1/0 supply current deep sleep mode - - 1 - JIVAN
power-down mode - - 1 - A
deep power-down mode O - 0.05 - pA
Ibpa Analog supply current  on pin VDDA, [ |- 0.4 -
deep sleep mode JIVAN
power-down mode [ |- 0.4 - uA
deep power-down [11] |- 0.007 -
mode pA
RESET,RTC_ALARM, WAKEUPN pins
ViH HIGH-level input [0 0.8 x (Vps— - 5.5 Y,
voltage 0.35)
Vi LOW:-level input voltage [0 o - 0.3x(Vps— V
0.1)
Vhys hysteresis voltage [0 0.05 x (Vps - - Y,
-0.35)
Vo output voltage [0 . Vps-02 - \Y
Standard 1/O pins - normal drive strength
C input capacitance - - 2 pF
I LOW-level leakage V| = 0V; 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 - - 20 nA
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 0 - 5.5 \%
a digital function;
VDD(IO) >2.2V
VDD(IO) =0V 0 - 3.6 \%
Vo output voltage output active 0 - Vbb(o) \%
ViH HIGH-level input 0.7 x - 5.5 \%
voltage Vbb(i0)
Vi LOW-level input voltage 0 - 0.3 x \%
» » Vop(i0)
Vhys hysteresis voltage 0.1 x - - \%
Vbp(i0)
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LPC43S50/S30/S20

NXP Semiconductors
32-bit ARM Cortex-M4/MO microcontroller

Table 10. Static characteristics ...continued

Tamb = 40 €T to +85 <, unless otherwise specified.

Symbol Parameter Conditions Min Typli Max Unit

Ipu pull-up current V=0V [24115] . -62 - pA

[16]
VDD(IO) <V, L5V - 10 - HA

I/0 pins - high drive strength: standard drive mode

lon HIGH-level output Vou = VDD(IO) -04V -4 - - mA
current

loL LOW:-level output VoL=0.4V 4 - - mA
current

lons HIGH-level short-circuit ' drive HIGH; connected to [2 . - 32 mA
output current ground

loLs LOW-level short-circuit | drive LOW; connected to [z . - 32 mA
output current Vbp(i0)

I/0 pins - high drive strength: medium drive mode

loH HIGH-level output Vou = VDD(IO) -04V -8 - - mA
current

loL LOW:-level output VoL=0.4V 8 - - mA
current

loHs HIGH-level short-circuit ' drive HIGH; connected to [2 |. - 65 mA
output current ground

loLs LOW:-level short-circuit  drive LOW; connected to 17 . - 63 mA
output current Vbp(i0)

I/0 pins - high drive strength: high drive mode

loH HIGH-level output Vou = VDD(IO) -04V -14 - - mA
current

loL LOW:-level output VoL=0.4V 14 - - mA
current

lons HIGH-level short-circuit drive HIGH; connected to [2 |. - 113 mA
output current ground

loLs LOW-level short-circuit | drive LOW; connected to [2 . - 110 mA
output current VDD(IO)

I/O pins - high drive strength: ultra-high drive mode

lon HIGH-level output Vou = VDD(IO) -04V -20 - - mA
current

loL LOW:-level output VoL=0.4V 20 - - mA
current

loHs HIGH-level short-circuit | drive HIGH; connected to [22] |- - 165 mA
output current ground

loLs LOW-level short-circuit  drive LOW; connected to [2 |. - 156 mA
output current VDD(IO)

I/O pins - high-speed

C input capacitance - - 2 pF

I LOW-level leakage V| =0 V; on-chip pull-up - 3 - nA
current resistor disabled
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NXP Semiconductors LPC43S50/830/820

32-bit ARM Cortex-M4/MO microcontroller

10.1 Power consumption

100 ‘ 002aah611
IDD(REG)(3V/3)
mA
(mA) 204 MHz
80 ¥
180 MHz
60
120 MHz
40
60 MHz
20
12 MHZ
0
2.2 2.4 2.6 2.8 3 3.2 3.4 3.6

VDD(REG)(3V3) (V)

Conditions: Tamp = 25 °C; active mode entered executing code while(1){} from SRAM; MO-core in
reset; internal pull-up resistors disabled; PLL1 enabled; IRC enabled; all peripherals disabled; all
peripheral clocks disabled.

Fig 11. Typical supply current versus regulator supply voltage Vppreg)@3va) in active

mode
2aah612
100 ‘ 002aah6.
IDD(REG)(3V3)
(mA) 204 MHz
80
80 MHz
60
20 MHz
40
60 MHz
20
12 MHz
0
-40 -15 10 35 60 85

temperature (°C)

Conditions: Vpp(rea)3avz) = 3.3 V, Active mode entered executing code while(1){} from SRAM;
MO-core in reset; internal pull-up resistors disabled; PLL1 enabled; IRC enabled; all peripherals
disabled; all peripheral clocks disabled.

Fig 12. Typical supply current versus temperature in Active mode

LPC43S50_S30_S20 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.

Product data sheet Rev. 1.2 — 16 March 2016 96 of 156




NXP Semiconductors

LPC43S50/S30/S20

32-bit ARM Cortex-M4/MO microcontroller

10.3 BOD and band gap static characteristics

Table 12.

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

Symbol
Vin

Parameter

‘threshold voltage

Conditions Min Typ Max Unit

vinterrupt level O | |
assertion - 2.75 - \%
de-assertion - 2.92 - Y,
interrupt level 1

~ assertion - 2.85 - Y,
de-assertion - 3.00 - \%

vinterrupt level 2 |
assertion - 2.95 - \%
de-assertion - 3.12 - Y,
interrupt level 3

~ assertion - 3.05 - Y,
de-assertion - 3.19 - \%

reset level 0 |
assertion - 1.70 - \%
de-assertion - 1.85 - Y,
reset level 1

~ assertion - 1.80 - Y,
de-assertion - 1.95 - \%

reset level 2 »
assertion - 1.90 - \%
de-assertion - 2.05 - >V
reset level 3

’ assertion - 2.00 - >V
de-assertion - 2.15 - Y,

[1] Interrupt and reset levels are selected by writing to the BODLV1/2 bits in the control register CREGEO, see
the LPC43xx user manual.

Table 13.

Band gap characteristics
Vbpav3) over specified ranges; Tamp = 40 € to +105 <T; unless otherwise specified

Symbol

Vief(bg)

Parameter

‘band gap reference voltage

[

Min
0.621

Typ

0.6425

Max
0.664

Unit
mV

[1] Based on characterization, not tested in production.
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10.4 Electrical pin characteristics
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002aah030

-40 °C
25°C

(mA)
85 °C
12 /

9 y =
6 /
: //

0 0.1 0.2 0.3 0.4 05 0.6
VoL (V)

Conditions: Vpprea)3va) = Vop(o) = 3.3 V.

Fig 20. Normal-drive pins; typical LOW level output current Io_ versus LOW level output
voltage VoL

002aah039
3.6

VoH
V)

2.8 T=85°C
25°C
-40°C

2.4 %
X

loH (MA)

Conditions: VDD(REG)(SVB) = VDD(IO) =33V

Fig 21. Normal-drive pins; typical HIGH level output voltage Vo versus HGH level output
current lon
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11.11 SSP interface

Table 24. Dynamic characteristics: SSP pins in SPI mode
Tamp = 40 Cto+85 C; 2.2V —<VDD(REG)(3V3) <3.6V;27V —<VDD(IO) <3.6 V; 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
SSP master
Tey(clk) clock cycle time | full-duplex mode [ 11/(25.5 x 109) - - s
when only transmitting 1/(51 x 10%) - - S
tps data set-up time  |in SPI mode 13.6 - - ns
toH data hold time in SPI mode -3.8 - - ns
tvQ) data output valid |in SPI mode - - 6.0 ns
time
thiQ) data output hold  |in SPI mode -1.1 - - ns
time
tiead lead time continuous transfer mode Tey(ciky + 3.2 - Tey(cky + 6.1 ns
SPI mode; CPOL = 0;
CPHA=0
SPI mode; CPOL = 0; 0.5 x Tcy(clk) +3.2 |- 0.5 x Tcy(clk) +6.1 ns
CPHA=1
SPI mode; CPOL = 1; Tey(clky +3.2 - Tey(clky + 6.1 ns
CPHA =0
SPI mode; CPOL =1; 0.5 x Teyey +3.2 - 0.5 x Teyeiky + 6.1 |ns
CPHA=1
synchronous serial 0.5 x Teyely +3.2 |- 0.5 x Tey(elky) + 6.1 ' ns
frame mode
microwire frame format Tey(clky +3.2 - Tey(clky + 6.1 ns
tiag lag time continuous transfer mode 0.5 x Tey(clk) - - ns
SPI mode; CPOL = 0;
CPHA =0
SPI mode; CPOL = 0; Tey(clk) - - ns
CPHA=1
SPI mode; CPOL =1; 0.5 x Tey(clk) - - ns
CPHA=0
SPI mode; CPOL = 1; Tey(clk) - - ns
CPHA=1
synchronous serial Tey(clk) - - ns
frame mode
microwire frame format 0.5 x Tey(clk) - - ns
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\ Tey(clk)
SCK (CPOL =0) \
SCK (CPOL = 1) \ /
_ tps toH
MOSI X DATA VALID * DATA VALID (
ty) —| |+— 4‘ ~— thQ) CPHA =1
MISO X DATA VALID DATA VALID
tps tpH
MOSI x DATA VALID DATA VALID )
tV(Q) —»‘ -— ‘ —»‘ - th(Q) CPHA =0
MISO x DATA VALID DATA VALID
002aae830
Fig 32. SSP slave mode timing (SPI mode)

SGPIO timing
The following considerations apply to SGPIO timing:

¢ SGPIO input signals are synchronized by the internal clock SGPIO_CLOCK. To

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

* When an external clock input is used to generate output data, synchronization causes

a latency of at least one SGPIO_CLOCK cycle. The maximum output data rate is one
output every two SGPIO_CLOCK cycles.

Synchronization also causes a latency of one SGPIO_CLOCK cycle when sampling
several inputs. This may cause inputs with very similar timings to be sampled with a
difference of one SGPIO_CLOCK cycle.
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Rysi
LPC43xx il i -K - =
| 2 kQ (analog pin) ADCO_n/ADC1 n !
1 2.2 kQ (multiplexed pin) Re :
ADC 1
COMPARATOR e e K
VEXT
002aag704
Rs < 1/((7 x fakeanc) x Cia) — 2 kQ
Fig 42. ADC interface to pins
Table 37. DAC characteristics
Vbpaava) over specified ranges; Tamp = 40 T to +85 <C; unless otherwise specified
Symbol |Parameter Conditions Min Typ Max Unit
iED ‘differential linearity error 2.7 V < Vppa@av3) < 3.6 V [ |- +0.8 - ‘LSB
2.2V < Vppa@va) <27V - +1.0 - LSB
iEL(adj) ‘integral non-linearity code = 0to 975 - +1.0 - LSB
2.7V < Vppa@av3) <3.6V
2.2V <Vppa@vg < 2.7V ; +15 - LSB
Eo offset error 2.7V <Vppa@Ev3) <3.6 V [ - +0.8 - LSB
2.2V < Vppa@va) < 2.7V ; +1.0 - LSB
Ec gain error 2.7V <Vppa@vz <3.6V [ - +0.3 - %
2.2V < Vppa@va) < 2.7V ; +1.0 - %
CL load capacitance - - 200 pF
v R ' load resistance 1 - E ' kQ
ts settling time 2 0.4 uc
[1] Inthe DAC CR register, bit BIAS = 0 (see the LPC43xx user manual).
[2] Settling time is calculated within 1/2 LSB of the final value.
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Table 41. Recommended values for Cxq/x2 in oscillation mode (crystal and external
components parameters) low frequency mode ...continued

Fundamental oscillation Maximum crystal series External load capacitors
frequency resistance Rg Cx1, Cxo
12 MHz <160 Q 18 pF, 18 pF
<160 Q 39 pF, 39 pF
16 MHz <1200 18 pF, 18 pF
<80Q 33 pF, 33 pF
20 MHz <100 Q 18 pF, 18 pF
<80Q 33 pF, 33 pF

Table 42. Recommended values for Cxq/x2 in oscillation mode (crystal and external
components parameters) high frequency mode

Fundamental oscillation | Maximum crystal series External load capacitors Cyg,
frequency resistance Rg Cyx2
15 MHz <80Q 18 pF, 18 pF
20 MHz <80Q 39 pF, 39 pF
<100 Q 47 pF, 47 pF
LPC43xx
XTAL1

la la
o 3

002aag379

Fig 43. Slave mode operation of the on-chip oscillator

LPC43xx
L
XTAL1 XTAL2 J-
—1 = CL ==¢Cp
XTAL T
IDI
1 n
Rs
T Cx1 T Cx2
002aag380

Fig 44. Oscillator modes with external crystal model used for Cy;/Cx, evaluation
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TFBGAL100: plastic thin fine-pitch ball grid array package; 100 balls; body 9 x 9 x 0.7 mm S0T926-1
D 6] [A]
‘ A
ball A1 ‘
index area ‘
| ! )
' A2
T 1 1
| . OGNV,
|
|
= @[c]A[B]
dlovm|C|A|B
*‘E‘* *‘ 1« b*‘ Slowm|C J/Tydcl+ y]
| 66b600lo00006
) ooooo‘ooooc%—é
H OOOOO‘OOOO(%j D
sl ooo0O0loo00O D
F.OO0OO000OO0O0O0 | P
E OOOOO‘OOOO(%—% D
JieXeXo¥eXol[eXoXeXeXe D
cl OOO0O0OO0OO0OO0OO0O0O0 ';)\
B OOOOO!OOOOO o Z)\\
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ball Al ‘ AN |
index area 1 2 3 4 5|16 7 8 9 10 SO
9 2‘.5 S‘mm
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DIMENSIONS (mm are the original dimensions)
UNIT| A | AL | A2 | b D | E e | er | ea | v | w |y | v
mm | 1.2 8:‘31 0%85 g:i g:é g:é 08 | 72 | 7.2 | 015 | 0.05 | 0.08 | 0.1
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC JEITA PROJECTION ISSUE DATE
SOT926-1 Ef@ m

LPC43S50_S30_S20

Fig 53. Package outline of the TFBGA100 package
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18. Revision history

Table 44. Revision history

Document ID Release date Data sheet status Change notice |Supersedes
LPC43S50_S30_S20v.1.2 20160316 Product data sheet - LPC43S50_S30_S20 v.1.1
Modifications: e Updated Table 28 “Dynamic characteristics: Dynamic external memory interface”:

Read cycle parameters tppy min value is 2.2 ns and max value is *-".
LPC43S50 S30 _S20v.1.1 20151117 Product data sheet 2015110031 LPC43S50 _S30 _S20v.1.0
Modifications: e Minor edits.

® Updated Section 1 “General description”.

® Added motor control PWM instead of PWM to Table 2 “Ordering options”.

® Table note 2 corrected in Table 10 “Static characteristics”.

® Added a remark to Table 30 “Dynamic characteristics: USB0 and USB1 pins
(full-speed)”.

® Changed the value in the following text to 0.686 V from ~0.686 V in Section 13.7
“Suggested USB interface solutions”:

"For the following operating conditions, VBUSax = 5.25 V; VDDIO = 3.6 V, the
voltage divider should provide a reduction of 3.6 V/5.25 V or ~0.686 V."

* Added GPCLKIN section and table. See Section 11.6 “GPCLKIN” and Table 19
“Dynamic characteristic: GPCLKIN".

® Updated SSP slave and SSP master values in Table 24 “Dynamic characteristics:
SSP pins in SPI mode”. Updated footnote 2 to: Teycik) = 12 x TeypcLk)-

— removed ty(), data output valid time in SPI mode, minimum value of 3~ (1/PCLK)
from SSP slave mode.

— added units to tg, delay time, for SSP slave and master mode.
LPC43S50 _S30_S20v.1.0 20150210 Product data sheet - -
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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 competent authorities.

Non-automotive qualified products — Unless this data sheet expressly
states that this specific NXP Semiconductors product is automotive qualified,
the product is not suitable for automotive use. It is neither qualified nor tested
in accordance with automotive testing or application requirements. NXP
Semiconductors accepts no liability for inclusion and/or use of
non-automotive qualified products in automotive equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards, customer
(a) shall use the product without NXP Semiconductors’ warranty of the
product for such automotive applications, use and specifications, and (b)

20. Contact information
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whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

19.4 Trademarks

Notice: All referenced brands, product names, service names and trademarks
are the property of their respective owners.

12C-bus — logo is a trademark of NXP B.V.

For more information, please visit: http://www.nxp.com

For sales office addresses, please send an email to: salesaddresses@nxp.com

LPC43S50_S30_S20

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

© NXP Semiconductors N.V. 2016. All rights reserved.

Product data sheet

Rev. 1.2 — 16 March 2016

154 of 156



