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1. 72 A 48/Product information

SKU621 J&— kAL T- UWB (¥l BE I PE AR 2H . BE2H 2T Qorvo DW3220/DW3210 #ETE it fr, 3¢
¥ IEEE802.15.4-2022 UWB il , JExS G5Bk s n 7 FEM $27H R MERE, 1k SKU621 Il BE G H 5
J, IR R

SKU621 is an UWB high precison ranging module. It use Qorvo’s DW3220/DW3210 transceiver IC,
which support IEEE 802.15.4-2011 UWB protocol. The module support PA and LNA in its RF chain in
order to enhance its TX and RX performance. And it will result in larger coverage and higher precision.

SKU621 #ith £4% IC KA nordic #7 5.0 &/ nRF52840. #HCRH 3 - fLit, ik 7 #£ 10
M, Al LABEEC E A UART. SPIL 12C. PWM 8210, JER 7 kK-

SKU621 module use nordic BLE 5.0 nRF52840 as MCU.And the module’s 3-side-half-hole footprint
support many GPIO pin out which can be configured into UART,SPI,12C,PWM interface, which is

convenient for secondary development of customers.
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Figure 1.1 Physical Drawings
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2 BN Applications

& UWB —4Ell#E F£355/UWB 1-dimension ranging anchor.

UWB TWR & i 2£35/UWB TWR positioning anchor
UWB ranging or TWR positioning Tags

SR 11~13 RHIFHUE B FYhR%/iPhone 11~13 series Interactive Search Tag

4% 5 Features

ER AR RS FE 10em / Static ranging accuracy up to 10cm.

K 6.8Mbps & 5iE % /6.8 Mbps Max data rate.

AIALYE FE 200m LL_EMIEEFEES /200 m+ line-of-sight range typical.
IEEE 802.15.4-2022 UWB compliant.

W7 5.1 7 nRF52840 / BLE 5.1 chip nRF52840.

® & 6 6 O 6 W o o o

J~T Size:22.5x19x2.5mm (A% it 25 No sheild cover, A7 UFL 5§45k No UFL connector) .

4. FHERE Application Diagram

SKU621 H 3/ nRF52840+UWB S 4ii:ts /¥ DW3220/DW3210 4 Ak

SKU621 use nRF52840 as main control chip, and DW3210 as UWB transceiver chip.

RTLS Module
Bluetaoth Antenna UWE Antenna
1 I
& LART o S ]
I .
EAO
R 1 a P
1 It MCLU = BT 4 ; UWWE RFIC
: External MFC Ankenna o -
E &
. | 2
4 Programiming |nber ace
| 1 =
] Onboand
e Pomyer Man ggement
v,
Onboard
IMu —
DC-0OC

Figure 4.1 SKU621 Diagram
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5.815, 2% Electrical Specification

TIREMR L R SKUB21 fIHASHEINF MR EIR 25°C, FrARRe AR IR EEVEH .

The following tables give detailed specifications for the SKU621module. Tamb = 25 °C for all

specifications given.

5.1 IE% T{E% 1 Nominal Operating Conditions

Parameter Min. Typ. MAX. Units Condition/Note
TARIRE
Operating -40 +85 ‘C
temperature
CER/LEVEN
3.4 4.2 5.5 Vv
Supply voltage VCC
10 MH &
3.0 3.3 3.6 Vv
Voltage on VDDIO

Table 5-1: SKU621 Operating Conditions

5.2 HiZ%¥ DC Characteristics

Parameter Min. Typ. Max. Units Condition/Note
PRHR H#L37 Sleep current TBD WA
ENEE LN
TBD mA
TX peak current
Bl iR
TBD mA
RX peak current
WP A S R R
Current in Bluetooth® TBD mA
discovery mode
IO H % =P
0.7vCC VCC+0.3 \Y,
10 voltage high
10 HERAKH -0.3 0.3vCC \Y

6/20 SKU621-DA-001,A/0
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IO voltage low

Table5-2: SKU621 Receiver DC Characteristics
vE: TBD Win] GEM [ A RC E AR AN, G0 by e e 32 2008 i 1) s BEBOK
Note: TBD item may differ from firmware configuration, for example, TX peak current depand mostly

on TX gain.

5.3 {ZiEME S Channel Characteristic

UWB Channel Number Centre Frequency (MHz) Bandwidth (MHz)
& B480.6 499.2
g 7987.2 499 2

Table 5-3: SKU621 Channel Frequence Characteristic

5.4 W REE Receiver Sensitivity Characteristics

Mk 26 25°C, 20 77 payload K& .

Tamb = 25 °C, 20 byte payload.

ZaE YoEEE | BRREE v
)
Packet Data Receiver MR 4% 7E Condition/Note
Units
Error Rate Rate Sensitivity
dBm/500 | Preamble By LA 2 T 1 5,
1% 6.8 Mbps TBD
MHz 128 Carrier PRF64MHz
frequency All measurements
dBm/500 | Preamble offset performed on
10% 6.8 Mbps TBD
MHz 128 110 ppm Channel 5, PRF 64
MHz

Table 5-4: SKU621 Typical Receiver Sensitivity Characteristics
R RE R A R A AR S A RO BURE . Bt 1 ERAST T

*equivalent sensitivity with Smart TX Power enabled. This is enabled in the onboard firmware.
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5.5 R SIS Transmitter AC Characteristics

ZH R/ME HRUE RAE
BHI Units % INote
Parameter Min. Typ. Max.
Output power
BRI\ AR
spectral -41* -10 dBm/MHz
R TR
density
Typical power
Output
is used as
Channel -14 13 dBm/500MHz
default
Power

Table 5-5: SKU621Transmitter AC Characteristics

*“J A P TS 4 i B B () 84 If using the pre-loaded embedded firmware of the SKU621

module

5.6 1%FR % Absolute Maximum Ratings

2% Parameter Min. Max. Units
LGN TBD dBm
Receiver power
174 5 JF Temperature -40 +125 °C
- Storage temperature
15 1. F Temperature -40 +85 °C
— Operating
temperature
N AR ESD -2000 2000 \
(Human Body Model)

Table 5-6: SKU621Absolute Maximum Ratings
A BRI DhE S RN, RS RERPUK A KRR ERICRIRIR S, I AR
BN PR B N PR R SR A AR BRSNS AL ORAIE o IS (1) % 2 71X S8 5% A1 N T BE 52 ) 31 1 48 1) P S8 1k

w7
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Stresses beyond those listed in this table may cause permanent damage to the device. This is a

stress rating only; functional operation of the device at these or any other conditions beyond those
indicated in the operating conditions of the specification is not implied. Exposure to the absolute

maximum rating conditions for extended periods may affect device reliability.
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6 B 5| 448 Module Pinout and Pin Description

6.1 5|44 Module Pinout

_1 VCC ENT 5 .
_2 133 ENR 22
REF
3 lenD SKU621 GnD 22
_ % lpo2e *Free Label 1 DW_CLK B
ER PD.27 . *Free Label 2 ; DW_MISO | 36
5 lpoo4 DW_MOSI | B
7 lpoos DW _CS o
_8 lpoos DW RST S
= DW_GPIO7 et
4 DW_WAKEUP po.10 120
e, DW_IRQ P0.09 |22
13 | ReseT p1.00 22
— - Ty
i
ML POV G ¥ B 8 o e e oBNDEE
oy L g E o 5 o o NN —
)i m b B e B A R 2 B B OF
2o e = = 2| g s 8 g 3| 8 s
i = e — — ol ol ol ol ol ol ol

Figure 6-1: SKU621Module Pinout (TOP View)

6.2 5| Pin Description

Pin Pin Name 110 Description

1 VCC Pl HLE % 3.4V~5V Power Input.

10/ 20 SKU621-DA-001,A/0



SKYLAB

Simplify Your System

SkyLab M&C Technology Co., Ltd SKU621 #i#% 15 Datasheet
2 3V3 PO T YT G HLIER 3.3V Hr B KAME RN T 200mA
3.3V output from moudule internal DC-DC(Max current <200mA)
3 GND G #h Ground
4 P0.26 1’0 JEH 10, ADC Zjfit General purpose 1/O pin; ADC function of
5 P0.27 I/0 JEH 10, ADC IjiE General purpose 1/O pin; ADC function of
6 P0.04 DIO JEH 10, ADC Jjfit General purpose 1/O pin; ADC function of
7 P0.06 DIO J@J1] 10, ADC Jifit General purpose I/O pin; ADC function of
8 P0.08 DIO JEH 10 1R General purpose 1/0 pin;Default status LED.
9 D- DIO Reserved USB D-. Leave it open
10 D+ DIO Reserved USB D+. Leave it open
11 DW_WAKEU DI T, HEREITT; Reserved DW3000 Wakeup pin .Leave it open
12 DW:‘IRQ DI 'ﬂ , FF%EI T, Reserved DW3000_IRQ interrupt pin. Leave it open
13 RESET DI ﬂﬂ 10, E’LLIJJFJE General purpose /0 pin. Reset input for
14 GND G . Ground
15 BLE_ANT AIO WKL (Ot IPEX B G H) Bluetooth antenna pin out(If no IPEX)
16 GND G Hb Ground
17 SWDIO DIO Jlink %25% il SWDIO; Serial wire debug I/O for J-link debug and
18 SWCLK DI Jlink $e3x 1 SWCLK; Serial wire debug clock input for J-link debug
19 TX_P0.24 DIO;DO JEH 10,2kiA 5 11 TX; General purpose I/O pin; Uart TX by default
20 RX_P0.25 DIO;DI B 10,28\ £ 1 RX; General purpose I/0 pin; Uart RX by default
21 P1.01 DIO JEH 10; General purpose /O pin.
22 P1.03 DIO HH] 10, 485 i T CTS TR
General purpose I/O pin; CTS pin in 485 half-duplexer mode
23 P0.23 DIO JEH 10, General purpose /O pin.
24 P0.22 DIO;DI B 10, BUBHL 5 W General purpose 1/O pin;
25 P0.21 DIO #H 10, General purpose I/O pin
26 P0.19 DIO i#EH 10, General purpose I/O pin.
27 GND G H Ground
28 P1.00 DIO;AI W 10, HEHH; General purpose 1/O pin; ADC function
29 P0.09 DIO JBH 10; General purpose 1/O pin
30 P0.10 DIO @M 10; General purpose I/O pin.
31 P0.02 DIO WA 10, PRI R — S PA BEIBEEIIRE, DUUPIH PA
32 DW_GPIO7 DIO DW3000 j#iH 10; General purpose |/O pin of DW3000
33 DW_RST DI Tiif4, A~ Reserved for DW3000 reset pin; Leave it open
34 DW_CS DI TiEE, A4% Reserved for DW3000 SPI_CS pin; Leave it open
35 DW_MOSI DI T84, A~ Reserved for DW3000 SPI_MOSI pin; Leave it open
36 DW_MISO DO TiEE, A% Reserved for DW3000 SPI_MISO pin; Leave it open
37 DW_CLK DI TiEE, A% Reserved for DW3000 Slave SPI_CLK pin; Leave it
38 GND G H Ground
39 ENR DIO DW3000 Radio RX EN
40 ENT DIO DW3000 Radio TX EN

Table 6-1: SKU621Pin Description
45 17 &1 /1 Short Expression:
(1) Pl:Power supply input HLIE#IN;

(2) PO:Power supply output 5% H!

11/20 SKU621-DA-001,A/0
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(3) DI:Digital Input 74\ ;

(4) DO:Digital Output %%

(5) Al: Analog Input BEfLL4I N ;

(6) AO: Analog Output #4004

(7) DIO:Digital Input/Output %% A /i H;
(8) AlO: Analog Input / Output F4DL % A /i H

(9) G:Ground ##ih

DW3210 115 nRF52840 #H3EMN T :
DW3210’s SPI is connected to nRF52840 GPIO like below:

nRF52840 Pin Function
P1.10 DW_IRQ
P1.15 DW_SCK
P1.13 DW_MOSI
P1.14 DW_MISO
P1.12 DW_SPI_CS
P1.08 DW_RST
P1.11 WAKEUP

Table 6-2: Internal nRF52840 pins used and their function

12 /20 SKU621-DA-001,A/0
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7 %11 R K Reference schematic design

AR F B S (R DEMO BUi/N RS0 T I demo Befk, & BUBHL.
SLE TR0 TR B BRI, s

VBAT
O
373 E— BNt [
2 39
= o ” 3V3 LD ENR L.
c32 | €30 a1 it o SKUBZL ] L
ST T - 4 7
LOuF ]y | f 100pF A ——{PD. 26 DW_CLE [
T B e & —21pp, 27 R
£ —5 1po, 04 DY_100ST |2
i v 34
LEDL  Rig | ) PO, 06 nw_cs_gs
i Lo S ——————PD, 08 DW_RST >
rd
s I 8 i DW_GPIOT oo
20 i PO, 02 51
LL o waxenp po, 10 2
RESET_BUTTO _— L2 | DW_IRG PO, 0B L2,
o\‘-o A ANA 18 RES%[ =W PL 0D (28
= rﬂf_ ceR 4 G,y =) % E E-| E-| ; 2 2 ﬁ ; Tf:ND !
— 3.3y EsSM H &8 & B E B AL R R E R
= EEEEEEEEEEEE
DC_3V3_IVE
= | DC_3VS_U¥E
no |
; 00
= T 2 2
APTN Download Port i 5 i ey
A: & s 8
GND
BiE:

1. UWB_TXD, UWB_RXD Jy 3.3V TTL 15 175 o P-4 4 T LA S5 40 b P 46 e

UWB_TXD,UWB_RXD is 3.3V TTL voltage level. If you need voltage shift please refer to the circuit

below:

13 /20
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Module

RXD
TXD

\

VDD_EXT

10K

47K
—__+44 VDD_EXT

&

!'
1nF =t
VDD _EXT

47K VCC_DTE

TXD
RXD

DTE

2. NP5 IEEE R EGUE A, TRIEAE B ATRESN R K 10 1IN ESD fRI7EF

Please reserve ESD protect circuit to all pins you might used or exposed.

3. NI, TEHE Jlink FE IO 4pin 2.54 HEEF, T RSB

Please reserve a 2.54mm pitch 4 pin needle holes for downloading firmware using Jlink.

14 /20
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8 PCB #t3:#1 Layout ¥§5 PCB Footprint and Layout notice
AR PADS VX2.4, CAD Ryt de, Wi 2, IR EORSCR . @i Layout I, RZAHIARSL

¥ Review T,

We can supply footprint in PADS VX2.4,Auto CAD2010 formart. And we can help review your
design when you finish SKU621 layout. Please contact tech-support team for further information.
PCB HEZHEUT:

PCB footprint is as follows:

le——— 28.2mm ———E>|

)

ANT? ANT2

25.5mm @ ﬂ

el

38.5mm

2.1mm

Y230 wneneounno"i’ﬁ

b le——30.0mm —=

Figure 8-1: SKU621 PCB Footprint and Dimensions(units: mm)

o
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£ Notice:

1. I SERERE X ORI PCB A RoRER, A AT ARy, X L IX sk 7 7 A7 A A 45 $tb 1 T
ol H A D 5 i RO Y S5 A o

The isosceles trapezoid PCB antenna area is copper fobidden, when using the soldering PCB
antenna(SKU621-P). And the nearing left and right and up area of the antenna cannot have ground
component like shield cover.

2. fliH] SMA #MERZN, SMA XR T 77 PCB BNV A.E7, s i SMA kit PCB #i4h.

When using SMA to connect external antenna(SKU621-E), the PCB below SMA should be cut or put the
SMA side out of your PCB.

3. Pin [HFEBRIN 2.3mm, BRAETERFERAR T RGO ERERZE M (D EAE 1.4mm E R K 1.4,
% 0.9mm ) .

The pin pitch is default 2.3mm unless remarked on the next figure; The pin is standard racetrack shape
(two half circle whose diameter is 1.4mm, isolated by a 1.4mm*0.9mm rectangle).

4. BUAFERC RS UWAO8, RN 24.5*28.2*0.6mm R & HAHEED

The default antenna model is UWAOQS8, with dimensions of 24.5 * 28.2 * 0.6mm (excluding connecting

pins)

16 /20 SKU621-DA-001,A/0
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9 4 PR FE &1 Manufacturing Process Recommendations

Temperature

245 °C to 260 °C Max.:}O seconds I} .
4 I e B § Te=5°C

Max.Ramp Up Rate = 3°C/s l‘_tP 1
Max.Ramp Down Rate = 6°C/s
T v 217 °C

k" tL“
Preheat Area 60-150 seconds
200 °C

<

150 °C
ts o
60-120 seconds
25 >
k————Time 25°C to Peak i Time

8 minutes manx.
Figure 9-1: SKU621Typical Lead-free Soldering Profile Jo4f Bl It/ 8240 15 B 28
Ve (R R PR B 2 M AR T R A T HA AN R 3R, A e B e B . BRI R R
ANVERESE o R I R AR 22 il 2 P A R e R R TRLBE VT e 2 /K AR A
Note: The final re-flow soldering temperature map chosen at the factory depends on additional external
factors, for example, choice of soldering paste,size, thickness and properties of the module’s baseboard
etc. Exceeding the maximum soldering temperature in the recommended soldering profile may

permanently damage the module.

17 120 SKU621-DA-001,A/0
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10 £1.3/5 5 Packaging Specification

z I E I ) I P [ = I

INPACK 192PCS

BOxc4 INPACK INSIDEY

1 7 LA T | Froel F

Figure10-1: SKU621 Packaging

SKU621-E BB NFE4E, &ANEA 528 MG, BRI A TR A a5 M.
SKU621 modules are put into tray and 528 units per tray. Each tray is ‘dry’ and vacuum packaging.

18 /20
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# 3" ESD precautions

ATTENTION

OBSERVE PRECAUTIONS
FOR HANDLING

ELECTROSTATIC
SENSITIVE DEVICES

SKU621 bt &5 v FERBUR K L 7 LB, & T A B BURERIH(ESD) R ATIE 24 I LB DR R 17 0L
MEH SKUB21 AL Al e 2 7K A IR Bt SR e AT

SKU621 Hb 2 IR AR I, 75 2008 ] T e BRUBOT R IR I B B B 9P 4 i, 1A X ESD ARPR AN A2
TRE LN FAE ] SKUB21 B ffyid Rerpr, QB4R iz AR/ E A5 SKUG21 HLbk (AL A B2 H A%
Fro ANRTRRT il SRR BB AN D i S BRAR 1, LSRR

SKUG621 series modules are Electrostatic Sensitive Devices and require special precautions while
handling.

The SKU621 modules contain highly sensitive electronic circuitry and are Electrostatic Sensitive
Devices (ESD). Handling the SKU621 modules without proper ESD protection may destroy or damage
them permanently.

The SKU621 modules are electrostatic sensitive devices (ESD) and require special ESD precautions
typically applied to ESD sensitive components. Proper ESD handling and packaging procedures must
be applied throughout the processing, handling, transportation and operation of any application that
incorporates the SKU621 module. Don’t touch the module by hand or solder with non-anti-static

soldering iron to avoid damage to the module.

19/20 SKU621-DA-001,A/0
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11 BX & /573 Contact Information

SkyLab M&C Technology Co., Ltd.
BRI R TRZEHEARFRAH
Huhk: GRYINT e 4 DX AR A T 0 A Bz O 6k 118

Address: 11th Floor, Building 6, Hongchuang Science and Technology Center, Fucheng Street,
Longhua District, Shenzhen,Guangdong, China

Hi&E/Phone: 86-755 8340 8210 (Sales Support)
HiE/Phone: 86-755 8340 8510 (Technical Support)

f&EIFax: 86-755-8340 8560
MR #6/E-Mail: technicalsupport@skylab.com.cn

M3k /Website: www.skylab.com.cn www.skylabmodule.com

20/20 SKU621-DA-001,A/0
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