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1. Introduction

The PLE-52F module was developed using Nordic Semiconductor's

)]
. nNRF52840 QIAA.
L-Ltech.com
The nRF52840 SoC is the most advanced member of the nRF52
i Series SoC family. It meets the challenges of sophisticated
e applications that need protocol concurrency and a rich and varied
set of peripherals and features. It offers generous memory
availability for both Flash and RAM, which are prerequisites for such
PLE-52F demanding applications.

The nRF52840 is built around the 32-bit ARM® Cortex™-M4 CPU with floating point unit
running at 64 MHz. It has NFC-A Tag for use in simplified pairing and payment solutions. The
ARM TrustZone® CryptoCell cryptographic unit is included on-chip and brings an extensive
range of cryptographic options that execute highly efficiently independent of the CPU. It has
numerous digital peripherals and interfaces such as high speed SPI and QSPI for interfacing to
external flash and displays, PDM and 12S for digital microphones and audio, and a full speed
USB device for data transfer and power supply for battery recharging.

Exceptionally low energy consumption is achieved using a sophisticated on-chip adaptive
power management system.

1. 1 Applications

= |oT = |nteractive entertainment devices
- Smart Home products - Advanced remote controls
- Industrial mesh networks - Gaming controller

- Smart city infrastructure

= Advanced wearables

- Connected watches

- Advanced personal fitness devices
=  Wearables with wireless payment

- Connected Health

Virtual/Augmented Reality applications

www.L-Ltech.com L.
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2. 2 Chipset Specifications (nRF52840)

Frequency band
On-air data rate

Output power
Sensitivity

Radio current con-
sumption DC-DC
at 3w

Microcontroller

Program memory
RAM,

Dscillators

System current
consumption

Hardware security
Cryptography
GPIO

Digital 170

Peripherals

PRI

usB

Power supply
Timers /counters
Package options
MFC

24GHz

2Mbs/1Mbs,/500kbs/125kbs - Bluetooth
low energy

250kbs — 802.15.4
2Mbs/TMbs — 2. 4AGHz proprietary
Programmable -20dBm to +8dBm

Bluetooth 5: -103dBm ot 125kbs, -99dBm at

H500kbs, -26dBm at 1Mbs, -92dBm at 2Mbs
80215 4: -100dBm at 250kbs
ANT: 92 5d4dBm at IMbs

2. A4AGHz: -92.5dBm at IMbs, -89dBm at
2Mbs

4.8mA TX at O0dBm, DC/DC at 3V
14.8mA TX at +8dBm, DC/DC at 3V
QomA TX at +4dBm, DC/DC at 3V
4 .6mA RX at IMbps

ARM Cortex-MAF

IMB Flash with cache
255kB

32MHz crystal oscillator, 64MHz RC oscil-
lator, 32kHz crystal oscillator, 32kHz RC
oscillator

0.5uA at 3V System OFF mode, no RAM
retention

1. 5pA System OMN mode, no RAM retention
0. /pA All peripherals in IDLE mode
0.03pA per 4kB RAM retention

128-bit AES ECB/CCM/AAR co-processor

ARM CryptoCell 310

48 configurable

GASP1 x 1, SPl master x 3, SPI slave x 3,
2-wire master x 2, 2-wire slave, UARTE x 2,
Quadrature decoder, PDM, 125

12-bit/200ksps ADC, RMNG, LP comparator,
WDT, PWM x 4

20

LUSB 2.0 (12Mbs)

LDO, DC-DIC

32-bit timers x 5, RTC x 3
AQFN73, F=</mm

MEC-A

www . L-Ltech.com LTECH
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3. Layout
3. 1 Dimensions
[ unit: mm ]

Top View Side View Bottom View
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PLE-52F MODULE DIMENSIONS
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3. 1. 1 Pin assignment

— — — — — — — —

]

GND 1 43 GND 43 [¢ 1

P1.11 P0.09 / NFC1 e

P1.13 P0.10 / NFC2 G

P1.15 SWDCLK Ke
P0.02 / AINO SWDIO [ ¢
P0.03 / AIN1 P0.25 e e = <
P0.29 / AIN5 P0.24 79 &5 21 T K 44 P1.10
P0.31/ AIN7 P0.22 Po-19 27 51 R e B 45 P1.12

DEC4_6 P0.18 / RESET '

DCC e01z 2 e 46 P1.14
P0.00/XL1 06 4 gL 47 P0O.28/AIN4
P0.00/XL2 r015 21 O 48 P0.30/AIN6

P0.26 PO.14
P0.27 ‘ \ PO.13
P0.05/ AIN3 DECUSB 5
GND 28 VBUS 28 i
~ ~
2858 NCaTTAA 2R
Ieeeee>89 38
S Ao
2
(For details, see the nRF52840 datasheet.)
Pin Name Description Pin Name Description
1 GND 32 P0O.15
2 P1.11 33 P0O.16
3 P1.13 Standard drive, low frequency I/O only.| | 34 PO.17
4 P1.15 Standard drive, low frequency I/Oonly.| | 35 | P0.18 / RESET QSPI / CSN
5 P0.02 / AINO |Standard drive, low frequency I/O only.| | 36 P0.22 QSPI
6 P0.03 / AIN1 |Standard drive, low frequency I/O only.| | 37 P0.24
7 P0.29 / AIN5 |Standard drive, low frequency I/O only.| | 38 P0O.25
8 P0.31 / AIN7 |Standard drive, low frequency I/O only.| | 39 SWDIO
9 DEC4 6 40 SWDCLK
10 DCC 41 PO.10 Standard drive, low frequency 1/0 only.
11 P0.00 / XL1 42 P0.09 Standard drive, low frequency 1/0 only.
12 P0.01 / XL2 43 GND
13 P0O.26 44 P1.10
14 P0.27 45 P1.12 Standard drive, low frequency 1/0 only.
15 P0.05 / AIN3 46 P1.14 Standard drive, low frequency 1/0 only.

www.L-Ltech.com
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Pin Name Description Pin Name Description
16 GND 47 P0.28 / AIN4 |Standard drive, low frequency 1/0 only.
17 P0.04 / AIN2 |Standard drive, low frequency I/O only.| | 48 P0.30 / AIN6 |Standard drive, low frequency 1/0 only.
18 P0.06 49 P1.09
19 P0.07 50 P1.08
20 P0.08 51 P0.20
21 P0O.12 52 P0.19 QSPI / SCK
22 PO.11 Standard drive, low frequency I/O only.| | 53 PO.21 QSPI
23 VDD 54 P1.00 QSPI
24 DCCH 55 P1.06 Standard drive, low frequency 1/0 only.
25 VDDH 56 P1.04 Standard drive, low frequency 1/0 only.
26 D+ USB 57 P1.02 Standard drive, low frequency 1/0 only.
27 D- USB 58 P1.07 Standard drive, low frequency 1/0 only.
28 VBUS 59 P1.05 Standard drive, low frequency 1/0 only.
29 DECUSB 60 P1.03 Standard drive, low frequency 1/0 only.
30 PO.13 61 P1.01 Standard drive, low frequency 1/0 only.
31 P0.14 62 P0.23 QSPI

www.L-Ltech.com [T '=e
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3. 2 Recommended PCB guide

[ unit: mm ]

2.00
2.95
3.60
4.25
4.90
5.55
6.20
6.85
7.50
8.65

Keep area

16.00

1 1182 —L ] 103
11.07 —
e

(&)

10.32 —
957 —
882 —
8.07 —
740 732 ==
6.75 57 ——
582 —
507 —
432 ——
357 —
282 —

207 —
1.32 —
0.57 —

0.00 —

0.00 —
1.25 —

2.10 -2.00 —
275 ——
350 ——
425 ——
500 ——
6.50 ——
7.25 ——
800 ——
875 ——
10.00 ——

PLE-52F PCB FOOTPRINT
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3. 3 Module Schematic (PLE-52F)

::C'l
1.0uF N
p— _ 2 ||1zpF
1 M.C. [
L | | i
VDD GND = |”_ 4 5 ||.
-l w2 = GND VDD
Z|Z|IZ|1ZZ|Z —_
T o |FZEEERE GHD | 22ZMHz GND
== zE AR |l = c4 | |12pF
{j-.."‘s o] Gl (] vl =1 =1 ol B ) B —|— L y
c8 1] i e | | e M S S S 7
100nF 1.0uF 100nF —
GND
= | = EREERE LR b b EEy
GND GND U1 GHND
FOF- DN T O 0O NN~ ca | |1o0pF
EEUgggggggrrttuttE [
~0H ggggggaaaaﬁaaﬁ
mEN NS S a CH 1 NC. |
c1 A23 %C32 GND
PO.O0MKLA bz | DEC! EEEEEE XC2 'gza wCA e
PO.O1ELS Fz F0.007%L1 XC1 D23 DEC2 h------------------1
FO.26 1 | PoOiEL2 DEC2 =33 DECA B ! ANT1
FO.27 HZ Eg-g? USS_EEE F23 b cio1opr 2450AT 12810
POOHAINZ ] : — HZ2 o L3y~ Tng [ _FF L4 3.3nH 1
PO.O5/AING kz | POO4/AINZ ANT 7134 FO.10/NFC2 ] [ '
PO.OS/AING FO.10MMFC2 — ]
PO.DS L1 L24 D.05/MFC1 c12 cis| ¢ r\'[,\
Fooo vz ] FR.06 PO.DOINFC1 oy . . L5 0
FO.0B N1 ::g-g; ?E‘é; P23 F1.07 0.8pF 0.5pF - 2.7nH i
F1.05 Pz : - o4 F1.08
F1.08 Ri | 7108 nRF52840 QIAA F1.08 o3 105 — 3 ]
P1.08 —_ F1.05 — 4 0
FO.11 LE o Da [z E] — GND |
PO.12 o1 - : V23 P1.02 GMD ' ]
i} Wil Po.12 P1.03 w5 RN — '
VDD O VDD F1.02 = ] =
VDDH Y2 ¥23 P1.01 CI4| - e a i
Eg?:ﬂ g Seen 25D ;ggl:' S:{Bﬁ; ACIA SWDIO VDD
DECUSE ACE AAZ SWDCLK, 820pF
= DECUSE = SWDCLK == T P |
] VDD —
o =
i c18 GND
WSS E +ﬁ*tfthFNNNNNN? 100nF
SOO0fERAAASOACGAEEA
= e e e e e = Tt GhD
k. [ (] ') [ ) [ ) (il ] ) i )
GMND B Il i i g b = = = b e b e e
-
L
(]
L
[
TR B (Tl (1=] (2 [ i || s | o | | [
- —l=l=l=[=l=] |=[E|e ] |f|S
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VDD
i c17
| 100nE
GHD

PLE-52F SCHEMATIC
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3. 4 Schematic options

3. 4. 1 32.768kHz external crystal (optional)

Internal or external crystal can be setin F/ W.
(For details, see the nRF52840 datasheet.)

DEC4_6

DCC

— P0O.00/XL1T
------------------------ — P0.00/XL2

P0.26

P0.27
P0.05 7/ AINS

GND

17

www.L-Ltech.com " LTECH
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3. 4. 2 Circuit configurations

Some general guidance is summarized here:
(For details, see the nRF52840 datasheet.)

= External supply from VDD is only available when power is supplied to VDDH. External supply
is annotated with the VEXT net name.

=  When supplying power from a USB source only, VBUS must be connected to VDDH if USB is
to be used.

= Components required for DC/DC function are only needed if DC/DC mode is enabled for that
regulator.

= NFC can be used in any configuration.

= USB can be used in any configuration as long as VBUS is supplied by the USB host.

= The schematics include an optional series resistor on the USB supply for improved immunity
to transient overvoltage during VBUS connection. Using the series resistor is recommended
for new designs.

= Two component values for the RF-Match network for the QIAA aQFN™73 package are given
and referred to as v1.0 and v1.1 in the following tables. The reference schematics use v1.1
component values, which are recommended for new designs to improve the margin for
spurious emissions during regulatory approval tests. However, both v1.0 and v1.1 are valid
and can be used. All other RF parameters are unchanged.

Circuit configurations for QIAA aQFN™73

Config no. Supply configuration Features that can be enabled for each configuration
example
VDDH VDD EXTSUPPLY DCDCENO DCDCEN1 USB NFC
Config. 1 USB (VDDH = N/A Yes No No Yes No
VBUS)
Config. 2 Battery/Ext. N/A Yes No No Yes No
regulator
Config. 3 N/A Battery/Ext. No No No Yes No
regulator
Config. 4 Battery/Ext. N/A Yes Yes Yes Yes No
regulator
Config. 5 N/A Battery/Ext. No No Yes Yes Yes
regulator
Config. 6 N/A Battery/Ext. No No No No No
regulator

CIRCUIT CONFIGURATIONS

www_L-Ltech.com L.
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Config. 1 USB (VDDH = N/A Yes Mo No Yes No
VBUS)
i
| Optional | DECL
| Cc17 i
i 1 i J_c,
[ é ] T
; X2 ! |
: Clf T31.Tﬁ3kﬂz: -
I || |
i I i
! 12pF !
L= | ci B24_XCI__
“““““““““““ PO.OOXLT D D23 DECS T_”j
PO.OLXL2 F. E24 DEC4 6 L1 NG —
P0.26 G L1 - - RF
F0.27 __ He, ﬁ _ i 4.7nH | l
POOIAING J PO.IONFC2 C3 =—=C4 c2
PO.OS/AING K3, %4 P0.09/NFC] ¥ 0.8pF 0.5pF | N.C.
P0.06 L L
P0.07 M:l'-": . = = =
P0.08 N
P1.O% P3|
P1.09 R;
P01 7, _—l—ﬂ}
VDDTnRF P0.12 UL | 820pF
. W
VEXT VBUS - 'VBUS nRF A2 —
L Y2 SWDCLK VDD _nRF
el ACS I
] ]
=6 " Optional l Cl19 —I:c:»:u C8
47uF | PO | | 4.7uF 4.7F 100nF
VBU

PLE-52F module

CIRCUIT CONFIGURATION NO. 1
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Config. 2 Battery/Ext. N/A Yes No No Yes No
regulator
T
{Eﬁm 1

%e

2

S

Z

|

g ,|||

: |z

'—gﬂf'
§T2 §T0
.|||_.7

— e

| towor PLE-52F module

CIRCUIT CONFIGURATION NO. 2

www . L-Ltech.com
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Config. 3 N/A

Battery/Ext. No No No Yes No
regulator

| Optional

=
c1s 32.768kHz
I '

VDD nRF

—Cé
4.TuF

100aF PLE-52F module

CIRCUIT CONFIGURATION NO. 3

www . L-Ltech.com
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Config. 4 Battery/Ext. N/A Yes Yes Yes Yes No
regulator
Iilfl l
n €15 —=Cl6
- %ar_-l_ﬂﬂ —lC—Nlé c2
i = | 1 i
L , = T;c;mhcl
Optional CwvEo = VDD_nRF Il
§52555 1 e L
1 SRRIEE R = cn
12pF | {14 4 Ezzlm == 100nF
Ezﬁﬂzﬁftﬂﬂﬁ\ﬂ —

DCCH
X2 | vopH
_f— DECUSB
—_—Ch Cl9 TN P oy

aTuF | a7uF 4.74F BuAzririsesac

PLE-52F module

CIRCUIT CONFIGURATION NO. 4
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Config. 5 N/A Battery/Ext. No No Yes Yes Yes
regulator

T
= TN-C- :
- L —N —
5 =]
N —CT4
; 0
) > ~——e
VDD_nRF Pz UL =T=CT1—_-T|—_C'I:
AB2
| TV 1
AL = =
Ch Cc20 Note:
—|__4.‘IuF T 4.74F The value of CT1, CT2, CT3 and CT4 must be
— — tuned to match the selected NFC antenna.
vos 94EdRepEaREgE e 1™
o
1™ |l (2aasea
VDD _nRF
==01
0 PLE-52F module

CIRCUIT CONFIGURATION NO. 5
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Config. 6 N /A Battery/Ext. No No No No No
regulator

_:L.cns -
e 1l
e y B
e i 32MHz ¢y
op |C|7 - vo_p{m VDD_nRF i
. I —Ecs 14 NEE c12 .
12pF Iloonr 1.OWF . =z 100nF
! — — B b 2 o 2 L
?IIS 31768‘}]2 : e <4 v Ao\ PO CALOA: - ?lll
i H - $9z2gzozIoog=2a 45
L o :3§§§?§§,§§§§::::§z':‘§ - 1o
O ‘ = :
EEEREE oecs ——
DEC6 L NC = o
ANT AR i
VSS_PA 4.70H c4 o
PO.IONFC2 5 0.8pF Tosr e
PO.OY/NFCI <5 ;
DECS = =
PLO7 fak = =
PLO6 fais
PLOS 33
P1LO4 o
won ro S
P1.01 =
SWDIO
SWDCLK
I VDD
C6
Iupr = 100nF
- Ul =
nRES2840-QIAA
"o
FEEH
1000F PLE-52F module

CIRCUIT CONFIGURATION NO. 6
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4. Antenna

Typical 2D radiation patterns @ 2.44GHz
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5. Certification
5.1 KC

TIAFDIFA-BY9AL- 3348

HEETAI AN AYRS T S
Registration of Broadcasting and Communication Equipments

a5 EE A5 2494 4da
Trade Narme or Regtrae

Eguipment Name

7| 2 A 2 (A F R ) 234289 FAVNN(FAANHEAANAYE F417]7])

7R

! PLE-52F
Basic Modd Narmbr
A w e
Sexies Modsd Number PLE-52FM
- i
cHUE R-R-pro-B02

Registration No.

AEzAHAZ(EZI7E a8 G @

Manufacturer/Country of Origin

5444
Date of Registration

7]e}

QOthers

9 712k Ty ) A|ssz2)2 A3l wel F550E&S 98
It is verified that foregoing equipment has been registered under the Clause 3, Article 58-2 of Radio
Waves Act.

2019-08-29

20204 R4 (Month) 13%(Day)

FTHATATILE

Director General of National Radio Research Agency

A5 S HEFANAAE e " AU R IERA" 5 ¥-Hele] {3 elolof i

glubs] SR A ¥ o F 8ol 4w+ YU
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