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SKYLAB reserves all rights to this document and the information contained herein. Products, names, logos and
designs described herein may in whole or in part be subject to intellectual property rights. Reproduction, use, modification
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The information contained herein is provided “as is” and SKYLAB assumes no liability for the use of the information.
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reliability and fitness for a particular purpose of the information. This document may be revised by SKYLAB at any time.
For most recent documents, visit www.skylab.com.cn.

Copyright © 2024, Skylab M&C Technology Co., Ltd.

SKYLAB® is a registered trademark of Skylab M&C Technology Co., Ltd in China
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1. P2 A4 /Product information

Figure 1.1 SKU622 with IPEX-III (UFL) RF connector

SKU622 /& — 3K FET UWB [ ks FE M EE AR A . A4]IE T Qorvo DW3210 METEMF s, SZ#F IEEES02.15.4-2022
UWB i, FXT gk B8 in 7 FEM $2 A HOk MeRe, 1k SKU622 MIFE VG 1, 7t h S A FE o

SKU622 is an UWB high precison ranging module. It use Qorvo’s 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.

SKU622 #ile F45 IC K H nordic ¥ 4.2 {7 nRF52833. fEHRH 3 kLT, R T8 £ 10 1, 7] LIk
BLE A UART. SPI. 12C. PWM 258210, HEZE kT K.

SKU622 module use nordic BLE 5.1 nRF52833 as MCU.And the module’s 3-side-half-hole footprint support many
GPIO pin out which can be configured into UART,SPLI2C,PWM interface, which is convenient for secondary development

of customers.
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2 BEEN A Applications

& UWB —4EJllfE 335/ UWB 1-dimension ranging anchor.
€ UWB TWR E {73355/ UWB TWR positioning anchor

€ UWB TWR ranging or TWR positioning Tags

& LAY fE i/ Wireless data transfering

Device A __| Trouwn '

X RX =
\ I ) L I T
| I I | | I
'._): | | !_}: [ I
£ Tpgp | I Tpop |
| | 1 I I
Device B ¥ Y I !
- I
RX i X =
RMARKER-" [€ Trepy »

Figure 2.1 TWR ranging Process

3 4% A Features

FRAS IS RS B 10cm / Static ranging accuracy up to 10cm.
K 6.8Mbps 4L HiiH % /6.8 Mbps Max data rate.
ATALYER] 200m LA EBIEEFEES / 200 m+ line-of-sight range typical.

IEEE 802.15.4-2022 UWB compliant.

* & 6 o o

W52 5.1 6 F nRF52833 / BLE 5.1 chip nRF52833.

& ~F Size:22.5x19x2.5mm (ANE Bl as No sheild cover, A& UFL 44473k No UFL connector) .
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4. FHHER Application Diagram

SKU622 /&t 5 nRF52833+UWB S 4iil:th ¥ DW3210 24, SKU622 use nRF52833 as main control chip, and
DW3210 as UWB transiver chip.
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5.5 2% Electrical Specification
IR ok SKU622 [ HL S HERIA KA R 25°C, BRAERR bR R EETE .

The following tables give detailed specifications for the SKU622module. Tamb = 25 °C for all specifications given.

5.1 IE% T/E% 1 Nominal Operating Conditions

Parameter Min. Typ. MAX. Units Condition/Note
AR
-40 +85 °C
Operating temperature
R0 L T
2.6 33 3.6 \Y
Supply voltage VCC
10 ML
2.6 33 3.6 \Y
Voltage on VDDIO

Table 5-1: SKU622 Operating Conditions

5.2 HZ% DC Characteristics

Parameter Min. Typ. Max. Units Condition/Note
PRI HL YL Sleep current TBD pA
Rk It 3 B
TBD mA
TX peak current
R R
TBD mA
RX peak current
TDOA & i i TBD mA
10 BIEF P 0.7vCC VCCH03 |V
10 voltage high
10 HB/RARHF 03 0.3vCC %
10 voltage low

Table5-2: SKU622 Receiver DC Characteristics

V= TBD 35 AT g B8 [ BC B AN R T ASE], A RIS 21038 28 ) 52 0 LUK .

Note: TBD item may differ from firmware configuration, for example, TX peak current depand mostly on TX gain.
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5.3 [EWEHZEZSE Channel Characteristic

UWB Channel Number Centre Frequency (MHz) Bandwidth (MHz)
5 6489.6 499.2
9 7987.2 44992

Table 5-3: SKU622 Channel Frequence Characteristic

5.4 B R B Receiver Sensitivity Characteristics

MR 264 25°C, 20 F71 payload K .

Tamb = 25 °C, 20 byte payload.

Bl RBE
ZHE Packet | HIEER L "
Receiver MR 244 3E Condition/Note
Error Rate Data Rate Units
Sensitivity
dBm/500 | Preamble BT AN T8 0E 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 +10 ppm Channel 5, PRF 64
MHz

Table 5-4: SKU622 Typical Receiver Sensitivity Characteristics
B BE AT T 2R A A SR SR ORIV, AR E R R ERIATIT

*equivalent sensitivity with Smart TX Power enabled. This is enabled in the onboard firmware.

5.5 Y5 ZSE Transmitter RF Characteristics

S ®/ME HAE >IN
BANT Units #%1¥/Note
Parameter Min. Typ. Max.
Output power BRIN AR
-41%* -10 dBm/MHz
spectral density LAY T AR
Typical power
Output
-14 13 dBm/500MHz is used as
Channel Power
default

Table 5-5: SKU622Transmitter AC Characteristics

Y EAE ] S R R B Fh 3K 2F  If using the pre-loaded embedded firmware of the SKU622 module
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5.6 t&FR% 1 Absolute Maximum Ratings

S Parameter Min. Max. Units
LGN TBD dBm
Receiver power
A& IR Temperature - -40 +125 °C
Storage temperature
{5 FHI5. ¥ Temperature 40 +85 “C
— Operating temperature
NAER R ESD -2000 2000 \Y%
(Human Body Model)

Table 5-6: SKU622Absolute Maximum Ratings

B DR REVEREIN, AWTRES FBURBUK AR EIRICRRIR S8, 1% TGRSR R
V0 BBl N PR3 25 P AN RS B AR BEORAIE o AN 18] B2 R AR X L 201 R )

Stresses beyond those listed in this table may cause permanent damage to the device. This is a stress rating only;

M 1) 8 % PR AT SEAE

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 5| 428 Module Pinout and Pin Description

6.1 5|44 Module Pinout

Figure 6-1: SKU622Module Pinout (TOP View)
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6.2 5|JHi#iiR Pin Description

Pin No. Pin Name  7[0) Description
1 GND G b Ground
2 GND G M Ground
3 P0.04 DI i 10,2005 0 RX;  General purpose I/O pin; Uart RX by default
4 SWDCLK DI Jlink %%l SWDCLK; Serial wire debug clock input for J-link debug
and programming of Nordic Processor.
5 SWDIO DIO Jlink %% 3% 1 SWDIO ; Serial wire debug I/O for J-link debug and
programming of Nordic Processor
6 RESERVED DIO B2 NC pin, don’ t connect to any net
7 P0.05 DO JE AT 10,2R1A & 0 TX; General purpose I/O pin; Uart TX by default
8 DW_VCC Pl
9 DW VCC PI UWB & F i H5(3.3V) UWB power input (3.3V)
10 GND G b Ground
11 GND G M Ground
12 RESERVED DIO B2 NC pin, don’ t connect to any net
13 RESERVED DIO B2 NC pin, don’ t connect to any net
14 RESERVED DIO A2 NC pin, don’ t connect to any net
15 RESERVED DIO B2 NC pin, don’ t connect to any net
16 RESERVED DIO B 25 A% NC pin, don’_t connect to any net
17 P0.09 DIO JEH 10, General purpose I/O pin.
18 P0.10 DIO JHH 10, General purpose I/O pin.
19 GND G b Ground
20 GND G M Ground
21 RESERVED DIO A NC pin, don’ t connect to any net
22 VCC PI TSR F AR LRI (3 V3), A0 8&9 I FH R B B 25 T
MCU power input(3V3), divided away from pin 8&9 with ferrite bead
23 VBUS DI USB ZH HiH (4.5~5.5V) AAEL MCU i
USB Reference power supply (4.5-5.5V), unable to power MCU
24 GND G b Ground
25 D- DIO USB D- (Slave only)
26 D+ DIO USB D+ (Slave only)
27 RESERVED DIO A=A NC pin, don’ t connect to any net
28 RESERVED DIO B2 NC pin, don’ t connect to any net
29 RESERVED DIO B2 NC pin, don’ t connect to any net
30 P0.29 DIO 12C SDA
31 P0.28 DO 12C SCL
32 RESERVED DIO B2 NC pin, don’ t connect to any net
33 P0.11 DIO JEH 10, General purpose I/O pin.
34 GND G b Ground
35 GND G M Ground
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45 17 147/ Short Expression:

(1) PI:Power supply input HLJFHI A ;

(2) PO:Power supply output FEJ5 %7 H

(3) DI:Digital Input Z{7#i N\ ;

(4) DO:Digital Output ¥4

(5) AI: Analog Input FFL%IN;

(6) AO: Analog Output F&HL%7 H

(7) DIO:Digital Input/Output 7% N\ /% th;
(8) AIO: Analog Input / Output #4814 N /47 H

(9) G:Ground #zih

DW3210 /5 nRF52833 AH&EM T -
DW3210’s SPI is connected to nRF52833 GPIO like below:

nRF52833 Pin DW3210
P0.01 DW_IRQ
P0.20 DW_SCK
P0.15 DW_MOSI
P0.17 DW_MISO
P1.09 DW_SPI CS
P0.18 DW_RST
P0.00 WAKEUP

Table 6-2: Internal nRF52833 pins used and their function
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7 2R EE Reference schematic design

A ExF N ZH it R P (A DEMO B i/h 2400 mT LR AL demo 81T, SEURML. MR BATHEK
10 M ZhRe 2L E il Pt ike, AR

U6

1 5
Jols AT : =
. —=] e
- = s
— _T_ 2 BMisER E PRSI > I é %
r~ i 0 [
s d i =
WBA D——L—— VN U4 ouT =
o> "] L
o
6 L
T 1o le
I T
- L~y HMISREI -

FVE
1. UWB_TXD, UWB_RXD 4 3.3V TTL HL°F, 4n 75 H T34 v LS 25 IR WS 48 i

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

47K
VDD_EXT L VDD EXT

Module —WF— DTE

10K

RXD 7_2 TXD

™D RXD
1nF '\ e
VDD _EXT }—%}_—" @

47K VCC_DTE

2. B E R AR T, TR R A0 T RSN ER A 10 N ESD SR A5 F
Please reserve ESD protect circuit to all pins you might used or exposed.
3. U5, I Tlink R dpin 2.54 HEEE, T ERESR B

Please reserve a 2.54mm pitch 4 pin needle holes for downloading firmware using Jlink.
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8 PCB 2 #1 Layout ¥ 5 PCB Footprint and Layout notice

AL PADS VX2.4, CAD ¥ R3] 2%, WA 2, 1HBRBAR IR . @il Layout B, K4+ AR HF Review

We can supply footprint in PADS VX2.4,Auto CAD2010 formart. And we can help review your design when you

finish SKU622 layout. Please contact tech-support team for further information.
PCB £ ZH U T

PCB footprint is as follows:

l=+—19.0mm —>{

A

22.5mm

2.9mm

Y - namEananas '
Pl

Figure 8-1: SKU622 PCB Footprint and Dimensions(units: mm)

1.3mm

¥ Notice:
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1 EJ7 SRR X IO 1250 PCB IR RER, A A IROR R, LT 2 X380 K% 2 A P ANAS A 3t 1 T i HoAl
257 i RONE PR 5 K 1o

The isosceles trapezoid PCB antenna area is copper fobidden, when using the soldering PCB antenna(SKU622-P). And

the nearing left and right and up area of the antenna cannot have ground component like shield cover.

2. fHF SMA #MEZ KRR, SMA Xt N 77 PCB MW7, gt SMA Skfii it PCB R4k

When using SMA to connect external antenna(SKU622-E), the PCB below SMA should be cut or put the SMA side

out of your PCB.

3. Pin [AIEEERIA 2.3mm, BRIE R EEFRbR L B APRERE RIS (D EAA L4mm FEMEK 1.4, %8 0.9mm %E
T .

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).
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9 ArF=RFEE Y Manufacturing Process Recommendations
Figure 9-1: SKU622Typical Lead-free Soldering Profile JTo4 Bl i J2 847 15 1 28

Temperature

245 °C to 260 °C Max. 30 seconds | ,
¥ 9 =) W Te=5°C

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

I' tl_'
60-150 seconds
200 °C

<

150 °C

ts -l
60-120 seconds

25 -

y————Time 25°C to Peak ol Time

8 minutes max.
e AE T IREEI A 2 R R B R B e T HoAt AN R 3R, AR iR B . AR RS SR BE A e s
R T A A o 2 ) e v MR TR VT R K AR AR

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.
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10 .35 5 Packaging Specification

INPACK 192pPCS=

BOXc4 INPACK INIIDED

b ] | = 1 A 1 4 1 5 1 £ 1 b Y I 3 LT H

Figurel0-1: SKU622 Packaging
SKU622-E A MNFERL, BN EAE 528 MAIG. MAMEREZ TR H 0.
SKU622 modules are put into tray and 528 units per tray. Each tray is ‘dry” and vacuum packaging.
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g H 5P ESD precautions

ATTENTION

OBSERVE PRECAUTIONS
FOR HANDLING

ELECTROSTATIC
SENSITIVE DEVICES

SKU622 EHALE & B UK I T B, BT URER T (BESD). 1EBA & S & s O fRdr s 0 N H
SKU622 FRBHLTT BE 22 7k A I BEIA B R e T o

SKU622 B U AR, 7 20E M T #f R BUBOT IR PRI B FL B 47 15, IEAIK) ESD BRI (3%t RE
WA FAAEAE ] SKU622 BEERFIEREF, WIRALHE, iz F & SKU622 HHLIAEfI N REF . AT #RF-firh
BRSNS DR L, DU s

SKU622 series modules are Electrostatic Sensitive Devices and require special precautions while handling.

The SKU622 modules contain highly sensitive electronic circuitry and are Electrostatic Sensitive Devices (ESD). Handling

the SKU622 modules without proper ESD protection may destroy or damage them permanently.

The SKU622 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 SKU622 module. Don’t touch the module

by hand or solder with non-anti-static soldering iron to avoid damage to the module.

18/19 SKU622-DA-001,A/1
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11 BE& 5 Contact Information
Skylab M&C Technology Co., Ltd.
BRI R TREEARGRAF
Hhbik: PRI e e DX AR IR 1 S G R O ok 1 TRE

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

1% /Phone: 86-755 8340 8210 (Sales Support)
B i%/Phone:  86-755 8340 8510 (Technical Support)

f& E/Fax: 86-755-8340 8560
HE48H/E-Mail: technicalsupport@skylab.com.cn

P35/ Website: www.skylab.com.cn www.skylabmodule.com
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