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NRF52833-DK

Antenna Array Board

Power and Control

DESIGN NOTE:
This is a power indicator LED, a reset button and a
DC/DC converter from +3.3 V to -3.3 V.

VDD 3V3RF
GND GND
RESET PIN RESET PIN
A0/P0.02 ANT SEL 0
A1/P0.03 ANT SEL 1
A0 /P0.04 ANT SEL 2
A3/P0.05 ANT SEL 3
Antenna ANT

Antenna Switches

DESIGN NOTE:
Antenna select mapping

Antenna | ANT_SEL[3:0] | Note

ANT 1

ANT_12 | 0 (0000) I
ANT_10 | 1 (0001) |
ANT_11 | 2 (0010) |
-— | 3 (0011) | Not used. 50 Ohm load.

ANT 2

ANT 3

ANT_3 4 (0100)
ANT_1 5 (0101)
ANT 2 6 (0110)

ANT 4

ANT 5

- 7 (0111) Not used. 50 Ohm load.
+ +

ANT_6 | 8 (1000) 1

ANT 4 | 9 (1001) |

ANT 5 | 10 (1010) |

-— | 11 (1011) | Not used. 50 Ohm load.

ANT 6

ANT_9 | 12 (1100)

ANT_7 | 13 (1101)

ANT_8 | 14 (1110)

- 15 (1111) Not used. 50 Ohm load.
+ +

ANT 7

ANT 8

The mapping is weird, but this is according the data
sheet for the antenna switches.

ANT 9

ANT 10

ANT 11

ANT 12

Antenna Array

DESIGN NOTE:
See the PCB layout for geometric info
about the antenna array
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DESIGN NOTE

Place the ferrite beads and caps as close to the switches as practical. R349,
R350, C329, and C328 cant be placed close to all the swritches U302 to
U305. Place them where the signal traces branch off the first time.

R349

TP304 TP303 TP302 TP30L
oo

U302
CMOS Control Driver

ANT_SEL 0 >

R3s50 100R

Vi VDD

ANT_SEL 1 >

R3sL T00R

ANT SEL 2 >
R352 100R

ANT SEL 3 °

100R

C326  ==C37  ==C328
18pF 18pF 18pF

1301

v2
va VSS_EXT

3VIRF

C316 =—=C305 =—C304
NC. 100pF | LOpF

caz
n

DESIGN NOTE
“The zero Ohm resisors, and the
“Not Mounted” resistors, are
placeholders for matching
components.

ANT_1

ANT 2

o RFL

05nH
=C329
18pF

R341  [Ra42]

3V3RF

Lo Lo Lo
1opF | 100pF N.C.

CMOS Control Driver

V2
V3 VSS_EXT

o[~ eo| ol

RFC4/F re2 1L

100F

R304

ANT 3
o

o—RF3

R302 £ 1305
NC.  C24nH

R305  £1306 V302
N.C.  C24nH E

R308  £1307 V303
IN.C. E

CMOS Control Driver
V. VDD

1302

V2
I V3 VSS_EXT

DESIGN NOTE
‘The ESD protection
devices are placed as
close to the antenna as
the ground plane
layout permits

DESIGN NOTE:
“The test points at the antennas are
nothing more than openings in the
solder mask for pogo stick access

during factory test.

ANT_4

ANT 5

o RFL
RFCﬂ/.—RFZ =

050H

R343  [|R344|
ANT 13 R [

ANT 22 RFC4/.—RFZ i

ANT 46

ANT 7.9

ANT 10 12

EXP_PAD

Eaz2447

o] ~Jorf e eo| oo

ANT_ 6
o

R338

Ras 3%

r
100F

R317  $1310 V306
NC.  C24nH

CMOS Control Driver
V.

1303

%

VSS_EXT

o RFL

05nH

R345 [R345|
IN.C.

o] ~f oo ] cof i

RFC—~; @—RF2

ANT_7

ANT 8

ANT 9
o

*—FRF3

Ras 038

R320 fL311
NC.  C24nH

R323  $1312  WV308
N.C.  §24nH

R

R326  $1313  WV309
IN.C.

Ea2442
U305
CMOS Control Driver

Vi VDD

Tﬁ

VSS_EXT

3VIRFN

o RFL

c339
in

ANT_10

ANT_11

RFC—~; e—RF2

100F

C340

ANT_12
=]

100F

R334 s

R329 1314
NC.  C24nH

R332 (L31s  Wvall
NC.  C24nH

r
R 100F

R  $1316  WVa2
NC.  ¢24nH
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RESET_PIN
®Sw401
[PB SW

DESIGN NOTE:

Parts above the line go on the
top of the PCB, and parts below
the line go on the bottom side.

DESIGN NOTE: DESIGN NOTE:
Placeholder for Placeholder for
DESIGN NOTE: ferrite bead ferrite bead DESIGN NOTE:
3V3RF = 3.1V from the DK board. We use it to TP402 3V3RFN is only used to supply the
supply the RF switches. It's fine. They work down 3V3RF U401 3V3RFN  negative voltage to Vss_EXT to the
023V -r_:ué Ll viN  vouT %_‘r antenna switches. The load is
R _L R expected to be low.
See also [05] Connectors sheet, pos B3 C401
470F R406 6 C404
EN VFB 2.20F

10k

h Cl+ CPOUT
C402
1.0uF 71 e GND

2
THERM 2
V27761
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DESIGN NOTE:

The SMA connector might be replaced
by a smaller SMT coaxial connector, e.g.
HIROSE U.FL-R-SMT-1.

DESIGN NOTE: DESIGN NOTE:
VDD = 3.1V from 3.3V regulator R508 is a place-
and fed through a Shottky diode. holder for a ferrite

All on the Nordic DK. bead.

TP501

o
2

3V3RF TP503
[m]

VDD
VDD
RESET

VDD
+5V
GND
GND
VIN

——=C501
LOpF

~oaron]

7%(
Socket 1x8

TP502 =

RESET_PIN

SEL 0

SEL 1

SEL 2

>>>>

=
—

>
o
auuswr\n_\‘

Socket 1x6 V501 R501 V502 R502
1MO 1MO

i €502
M

SEL 3

V503 R503 V504 R504
1MO 1MO

1T
SMA Vertical 10nF
\/505

L501
30nH

ANT

R506 R507
N.C. N.C.

DESIGN NOTE:
Place holder for
matching network.

DESIGN NOTE:
Place this matching
network close to the
switch U301

D8

D9
D10/SS
D11/MOSI
D12/MISO
D13/SCK
GND
AREF

SDA

SCL

D14
D15
D16
D17
D18
D19
D20
D21
D22

MISO

+5V

SCK

MOSI

RESET
GND/SHIELD_DETECT

-
R

N
S©o~oUIAWN

Socket 1x10

3
o~ o s

Socket 1x8

el
wmummbmr\n_-c’

Socket 1x9

B50. DESIGN NOTE
This is a prototype feature. It

is supposed to be set to the proper
connection in the final delivery.

If the antenna board upsets the DK
LEDs and buttons functionality, due
to the SHIELD_DETECT on the DK
board, then cut this solder bridge.

This GND, or the whole P5 connector,
connection might be removed if the
SHIELD detect proves to be a problem.
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