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1. 7= A 4/Product information

Figure 1.1 SKU620-E with SMA RF connector

SKUB20 & — k3L T UWB [ 75k B I R A 4H ., #52H 25 T Decawave DW1000 %5 47 8 1, S0 KF IEEE802.15.4-2011
UWB M, FFEXS I s Rg 38 i 7 PA R LNA $E7HH & M RE, 1k SKU620 78 a Ju 58, I BEokS B o &

SKU620 is an UWB high precison ranging module. It use Decawave’s DW1000 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.

SKU620 ikt 4% IC % nordic 7 4.2 & Fr nRF52832, HiHURF 3 i EFLit, FF T8 £ 10 1, mfbik
fio & s UART. SPI. 12C. PWM %521, JEREF ZIRIFR. HHEKEEA PA B FE, J7 Rk

SKU620 module use nordic BLE 4.2 nRF52832 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. The module reserve uncovered copper on the bottom for heat dissipation.

4/21 SKU620-DA-001,A/1



SKYLAB

Simplify Your System
UWB Module Datasheet
Skylab M&C Technology Co., Ltd Modul 6111\1 o.-SKU620

Figure 1.2 KU620-P with PCB soldering Antenna

A SMA et AU Ak, SCRFAMZ 08 2 R 2R R IR AB B0 T AN BRI 53 AT 45 K) PCB ARER
2, TR RLWA, FEAURBR LR .

SKU620 module use side SMA RF connector to support external high gain antenna with low insertion loss. Ant
the SMA pads supports soldering our specially designed PCB antenna for SKU620, making the antenna low cost

and high performance.

Ry AFARC EVB B (VDU2506) , SCfF USB %8 MIfg; BARh 485 I DhRE, J7 3| Tl W
BCRRHT X AT WIFT X Shag, o] DLE#:AS ) TCP/IP . UDP #pi3t SKU620 itk (1) & M ¥ i% /% 1 TCP/IP. UDP
kS5 as b, J7EZ RIS TWR EAL RSt .

SKU620 module has its EVB board (VDU2506-EVB), which can transfer UART data to USB com port. The
complex version support 485 UART to industrial machines. The fully-configured version support WiFi and

Ethernet connection to TCP/IP or UDP server, making it easy to build a TWR positioning system.
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2 HHN A Applications

& UWB — 4l #E 3£ 35/UWB 1-dimension ranging anchor.
& UWB TWR &7 %:35/UWB TWR positioning anchor

4 UWB ranging or TWR positioning Tags

& T HIEL i/ Wireless data transfering

Device A | Trown '

tme
—’.
X RX
\ | ) L I T
| I [ | I |
‘—b: | \ f_’: [ |
L Tpgp | I Tpop |
Device B ¥ ¥ I /
_ ] I
RX - X —
RMARKER-" [€ Trepy »

Figure 2.1 TWR ranging Process

3 4§ Features
& AR RS 10~30cm / Static ranging accuracy up to 10cm.

& 5K 6.8Mbps H#fEHiE % /6.8 Mbps Max data rate.

& WY PA KIhZEJ7% |2 series PA high power solution.

& O HLYE R 500m LL_EIEEREES / 500 m+ line-of-sight range typical.
€ |IEEE 802.15.4-2011 UWB compliant.

& 57 4.2 %7 nRF52832 / BLE 4.2 chip nRF52832.

& BN EIEHE 3.4~5V, SCRERT A il (SRR FER S ED [ Supply voltage: 3.4V~5V, rechargable Li-Battery

supportted (need external charging circuit) .

& I~ Size:37x30x2.5mm (A i No sheild cover, A7 SMA 4143k No SMA connector) .
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4. FHERE Application Diagram
SKU620 345 nRF52832+UWB SH45:t5 /i DW1000 2%, UWB S 455 P PA, F2% LNA R4S
WOR DI I K

SKU620 use nRF52832 as main control chip, and DW1000 as UWB transiver chip. And we add 2 series PA,
one LNA and 2 RF switches on the RF front end.

SKU620
PA 1
<> ) SMA
DW1000 | piff pair | Balun r€» SPDT SPDT |« ANT
<_>> A 1
SPI — LNA
\ 4
. IPEX
BLE <€RF ChainJ» A
SKU620

5.805,2 % Electrical Specification
ik Fehs 4 ok SKUB20 /<2 MR % 1R 300 25°C, AR SR UL VG .

The following tables give detailed specifications for the SKU620module. Tamb = 25 °C for all specifications given.

5.1 IE# T/YE% /4 Nominal Operating Conditions

Parameter Min. Typ. MAX. Units Condition/Note
TAEREE
Operating -40 +85 °C
temperature
FLYR L
3.4 4.2 5 \Y
Supply voltage VCC
10 &
3.0 3.3 3.6 \Y
Voltage on VDDIO
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Table 5-1: SKU620 Operating Conditions

5.2 BEIiZ¥ DC Characteristics

discovery mode

Parameter Min. Typ. | Max. Units Condition/Note
PR HLA Sleep current TBD pA
I ESE 2N
TBD mA
TX peak current
R
TBD mA
RX peak current
W A R
Current in Bluetooth® 6 mA

1O % A\ Ha I e HELF

2.31 3.3 \Y
10 input voltage high
10 i\ HUE L 0 1 v

IO input voltage low

0 Mt BEGET | .,
10 output voltage high

3.3 \

10 st L FRAG T 0

10 output voltage low

Table5-2: SKU620 Receiver DC Characteristics
vE: TBD Iin] G A [l A4 Ee B AN R AS R,k 5 s 52 203 2 10 52 e B OK .

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

5.3 {ZiEMEZ% Channel Characteristic

UWB Channel Number Centre(r:muency (Br::;) Ba(n; I:‘zi;]th
1 3494 4 3244 8 — 3744 4992
2 3993.6 3774 —4243.2 4992
3 44928 42432 - 47424 4992
4 3993.6 3328 — 4659.2 1331.2*
5 6489.6 6240 - 6739.2 4992
7 6489.6 5980.3 - 6998.9 1081.6*

Table 5-3: SKU620 Channel Frequence Characteristic

9/21
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5.4 B REE Receiver Sensitivity Characteristics

MR A 25°C, 20 £11 payload K& . KM a5 0dBi, 77 A MARYE K2k 7 ) PRI B 2] SKU620 43& M1 B
Tamb = 25 °C, 20 byte payload. These sensitivity figures assume an antenna gain of 0 dBi and should be

modified by the antenna characteristics, depending on the orientation of the SKU620.

FAK | BREE | BRREE -
Packet Data Receiver i?l Wk %4 E Condition/Note
Error Rate Rate Sensitivity tnits
dBm/500 | Preamble BT LA 2 T 3838 5,
" o8 Mbps | -98792) MHz 128 Carrier PRF64MHz
frequency All measurements
10% 6.8 Mbps 99%(.03) dBm/500 | Preamble offset performed on
MHz 128 10 ppm Channel 5, PRF 64
MHz
Table 5-4: SKU620 Typical Receiver Sensitivity Characteristics
B e SO T 2R A RE S SR RBOR B AR ERIAAT T
*equivalent sensitivity with Smart TX Power enabled. This is enabled in the onboard firmware.
5.5 R 5132 it 2 Transmitter AC Characteristics
S8 B/ME L Rish BAE
Parameter Min. Typ. Max. 4L Units HikiNote
Output power BRI R H
spectral -41.3* -7 dBm/MHz TR 222
density Max power is
Output just applied in
Channel -15 20 dBm/500MHz coal safty
Power certification

10/21

Table 5-5: SKU620Transmitter AC Characteristics

Y A TS 4 R BB H (80 1E If using the pre-loaded embedded firmware of the SKU620module
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5.6 t%FR %/} Absolute Maximum Ratings
2% Parameter Min. Max. Units
(LN 3.0 5.5 %
Supply voltage
BT 0 dBm
Receiver power
it IR Temperature -40 +125 °C
- Storage temperature

{5 Fi ¥ /% Temperature -40 +85 ‘c

— Operating
temperature
N AR ESD -2000 2000 \Y
(Human Body Model)
Fx VBAT, 3V3_OUT, 0 3.6 \
GND &b HoAth 50 £y i~
Voltage on SKU620
pins other than VBAT,
3V3_OUT and GND

Table 5-6: SKU620Absolute Maximum Ratings
AR ThER REVERIN, TRES SBURHUR AR EIRARRIRSH, 1% LAV S MR IR VE
P EIERAE AT AR A SR BEORIE . I [) 2 e AR IX e S5 A1 T AT RERE I 21350 & (1 A S 1k
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 T /4 Module Pinout and Pin Description

6.1 5|43 4 Module Pinout

Female SMA
UWEB ANT

1:VBAT 40:DW 103
2:3V3_0uT 39:DW 104
3:GND 38:GND
4:P0.04 37:DW _CLK
5:P0.05 36:DW_MISO
6:P0.06 35:DW_MOSI
7:P0.07 34:DW_CS
8:P0.08 33:DW_RST
9:P0.11 32:PD.25
10:P0D.12 31:P0.24
11:DW_WAKEUP 30:P0.23
12:DW_IRQ 29:P0.22
13:P0.21/RESET 28:P0.31
14:GND 27:GND

= S 2

-ﬂil o f E E oo M~ o uy =t i

T R R e

(] O M~ [5.4] [43] o Lo | o~ o =t [T o

s | Lo — — — e e=d 4 =4 4 e=d 4

Figure 6-1: SKU620Module Pinout (TOP View)
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6.2 5|#iiR Pin Description

Pin Pin Name /10 Description
No.
1 VBAT PI HLEH N 3.4V~5V Power Input.
2 3v3_OUT PO RPN T S LR Y 3.3V faith, S ORAMEHLR /N T 200mA
3.3V output from moudule internal DC-DC(Max current <200mA)
3 GND G . Ground
4 P0.04 110 WM 10, ADC Thig, XUELHET SPI_MISO Ihfg
General purpose I/O pin; ADC function of nRF52;
5 P0.05 /0 W 10, ADC Zjfg, XUBHRIT SPI_MOSI Tt
General purpose I/O pin; ADC function of nRF52;
6 P0.06 DIO HEH 10, ADC Lhfg, XU SPI_CLK ik
General purpose I/O pin;
7 P0.07 DIO JEHA 10, ADC Ihfg, XUELHH SPI_MISO 16
General purpose I/O pin;
8 P0.08 DIO JEH 10 HARESST
General purpose I/O pin;Default LED state indicater.
9 P0.11 DIO J#EH 10 O General purpose I/O pin
10 P0.12 DIO #H 10 O General purpose /O pin.
11 DW_WAKEUP DI v, JFEgHEIT; Reserved DW1000_ Wakeup pin .Leave it open
12 DW_IRQ DI ke, JF#HEIT]; Reserved DW1000_IRQ interrupt pin. Leave it open
13 P0.21/RESET DIO WA 10, ZArviEe:
General purpose 1/O pin. Reset input for nRF52832
14 GND G . Ground
15 BLE_ANT AlO WA R (6 IPEX KA ) Bluetooth antenna pin out(If no IPEX)
16 GND G b Ground
17 SWDIO DIO Jlink K%l SWDIO; Serial wire debug I/O for J-link debug and
programming of Nordic Processor

13/21
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18 SWCLK DI Jlink &%l SWCLK; Serial wire debug clock input for J-link debug
and programming of Nordic Processor.
19 TX_P0.20 DIO;DO I 10,2\ 5 11 TX; General purpose 1/0 pin; Uart TX by default
20 RX_P0.19 DIO;DI iEH 10,8\ 5 1 RX; General purpose 1/O pin; Uart RX by default
21 P0.18 DIO IEH 10; General purpose I/O pin.
22 P0.17 DIO A 10, 485 X M CTS URE;
General purpose I/O pin; CTS pin in 485 half-duplexer mode
23 P0.16 DIO JEH 10, General purpose I/0 pin.
24 P0.15 DIO;DI M 10, BURHE M E WA General purpose 1/O pin;
Master/Slave anchor selection pin in 2 SKU620 mode
25 P0.14 DIO 1M 10, General purpose I/O pin
26 P0.13 DIO HEH 10, General purpose I/0 pin.
27 GND G Hb Ground
28 P0.31 DIO:AI JHH 10, fEEEE . General purpose 1/O pin: ADC function
29 P0.22 DIO i#HH 10. General purpase /0O pin
30 P0.23 DIO JEH 10; General purpose /O pin.
31 P0.24 DIO WA 10, WEMTREBME—% PA EUBEFIIRS, 14M 2 PA B
T, BT EE
General purpose I/O pin. Reserverd PA Bypass N(used if first
32 P0.25 DIO JHH] 10; General purpose 1/O pin
33 DW_RST DI i, 4% Reserved for DW1000 reset pin; Leave it open
34 DW_CS DI %, A 4% Reserved for DW1000 SPI_CS pin; Leave it open
35 DW_MOSI DI T, ¥z Reserved for DW1000 SPI_MOSI pin; Leave it open
36 DW_MISO DO ¥4, A 4% Reserved for DW1000 SPI_MISO pin; Leave it open
37 DW_CLK DI %, A#% Reserved for DW1000 Slave SPI_CLK pin; Leave it
open
38 GND G H Ground
39 DW_l104 DIO DW1000 i# 4 10; DW1000 General purpose I/O pin.
40 DW_103 DIO DW1000 & A 10; DW1000 General purpose 1/O pin.

14/21
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45 17 fai /1 Short Expression:

(1) Pl:Power supply input HLJ5#IA;

(2) PO:Power supply output F,JE %

(3) Dl:Digital Input UFHiN;

(4) DO:Digital Output %% th;

(5) Al: Analog Input #HU4I A ;

(6) AO: Analog Output F L4 H:

(7) DIO:Digital Input/Output 374 N /4 H;

(8) AlO: Analog Input / Output BEALL 4 A /4

(9) G:Ground #zih

DW1000 K] SPI X ERIN R B AIEN 0, 5 nRF52832 HHZEMT:
DW1000’s SPI is set to mode 0 by default, and connected to nRF52832 GPIO like below:

nRF52832 Pin Function
P0.03 DW_IRQ
P0.30 DW_SCK
P0.28 DW_MOSI
P0.29 DW_MISO
P0.27 DW_SPI_CS
P0.26 DW_RST
P0.24 Reserverd PA_Bypass N

Table 6-2: Internal nRF52832 pins used and their function

7 3%&it)E# K Reference schematic design

LAER TS H O EEE (KA DEMO RIF s/ &40 wLARHE demo B, EHEEML. W AATEK 10
P RERR BEE E R AFRRE, A HERE

15/21 SKU620-DA-001,A/1
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VBAT DC_3V3_UWB U12
Q O
SKU620 |
; VCCsv GPI04 ég
_ 21 3y30UT GPTO3 |
| ] e
T 2 Poos SPICLK |27
—— 10uF 100bF P05 SPIMISO [26
T P N LEDI R0 8- poos SPIMOST 22
ur I IFR S ) | 1 poo7 SPICSN —33
= - 4 VAN 24 poos DWRSTN |2
S 470R jo 1ol Po37 132
STATE LED 01 poi2 P024
1L wakgUP po23 (=Y
12| = [ 29
BUTTONT R21 1 IRQ P022 B
5 AN 13 ppor PO31 |2
GND GND
29K o
- i = R = TR
= e L S5850FEE5EER oe_av v
) _? - ol o ol o of of fof of ] o] skue20_V2 @
_
| DC_3V3 UWB
O o w— = 10k
4 1|
—I —|ealen R35
4PIN Download Port ggg
£ Y
>
= Dﬂ:
2@ s6  SpaT
o =
HVE:

1. UWB_TXD, UWB_RXD y 3.3V TTL 1 11175 B P40 ] LA S 41 by P 4 oy

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

4.TK
VDD_EXT 1+ vDD EXT
1inF
Maodule ol —ﬁ—
RxD f _E T¥D
XD RXD

—_—— —— a

2. NP bR R G A, TR B T BESM R 10 L3N ESD R 484t

inF
VDD_EXT )—EI}_—f @

VCC_DTE

DTE

27 [ B B A B AL TR 5

Please reserve ESD protect circuit to all pins you might used or exposed, such as the button protect circuit in the

reference.

16/21
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3. P015 BB FE ARSI T NV R R, BRI 75 E
P015 GPIO is reserved for SPI Master/Slave switch in 2 module mode, if you use just 1 module please ground it.
4. Jy7EER, EHE Jlink FEDE 4pin 2.54 HiEF, 7RSSR

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

8 PCB #3fl1 Layout 55 PCB Footprint and Layout notice
A $2ft PADS VX2.4, CAD M fE e, I fR 2, IR RBORSCH . @i Layout I, K4 HARSCHF Review T .

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

finish SKU620 layout. Please contact tech-support team for further information.
PCB H¥EZH T

PCB footprint is as follows:

¥ Notice:

1. EJ5 SRR XSO 73530 PCB IR RER, S IR OR RIS s JHLOGH Iz DX 3 R e A A {0 AS 5 A5 3t 1 1 s LAl
257 i RONE PR 5 K 1o

The isosceles trapezoid PCB antenna area is copper fobidden, when using the soldering PCB
antenna(SKU620-P). And the nearing left and right and up area of the antenna cannot have ground component

like shield cover.
2. fHH SMA AhMzERZE, SMA XTR R J5 PCB HRN %, i fEfith SMA Sk PCB #it 4k

When using SMA to connect external antenna(SKU620-E), the PCB below SMA should be cut or put the SMA

side out of your PCB.

3. Pin [A]FEERIN 2.3mm, BRAET EIRASS ;IR OUPRAERE RIS (I EAR 1.4mm R 1.4, %8 9mm
BRI

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).

17/21 SKU620-DA-001,A/1
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e 42.0mm =
——— 30.0mm ——&>{

30.0mm

e

33.0mm

mm

6000000000 on

30.0mm —B»>

Figure 8-1: SKU620 PCB Footprint and Dimensions(units: mm)
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9 A= FEE I Manufacturing Process Recommendations

Temperature

245 °C to 260 °C Max. 30 seconds | i
¥ =) B Te=5°C

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

k t|_'
60-150 seconds
200 °C

<

150 °C
ts il
60-120 seconds
25 -
k————Time 25°C to Peak ” Time

8 minutes max.

Figure 9-1: SKU620Typical Lead-free Soldering Profile o4 [El it /& B4 i 2%
e AR R R AR RE IR B T HARAMB R 2R, B E 8 B . BIHGERR RAF R EEAIIE BESS
TR FHE A5 R o G ) B v AR R B T e S A AR B

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.

19/21 SKU620-DA-001,A/1
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#1547 ESD precautions

ATTENTION

OBSERVE PRECAUTIONS
FOR HANDLING

ELECTROSTATIC
SENSITIVE DEVICES

SKUG620 bt 15 v FERBURS K L 7 HL B, & T B BURER I (ESD) o R AT IE 24 IO LB L OR3P O 1 DL 1]
SKUB20 e ] it 2 7K A MIBEA B AR A e AT -

SKU620 b2 HIBUE AR, 7 2 M T i BUBOT A RF IR (0 A B BT 15 0, IR 1) ESD AP A 3 AR 0 A
Iz FAEfE A SKUB20 i Rerf, MImALEE ., z4 AR /E S SKUG20 HLLR AR AR o ANl BRTF- i 55
PP AN AR R AR, DL B R

SKU620 series modules are Electrostatic Sensitive Devices and require special precautions while handling.
The SKU620 modules contain highly sensitive electronic circuitry and are Electrostatic Sensitive Devices (ESD).

Handling the SKU620 modules without proper ESD protection may destroy or damage them permanently.

The SKU620 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
SKU620 module. Don’t touch the module by hand or solder with non-anti-static soldering iron to avoid damage to

the module.

10 7 5EhRZA History

&k ZAS/Version F#H W Z&/Content #4E NIMaker H #i/Date
V1.01 WG C R4 Initial release Sherman 20201130
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11 BELZ& 57 Contact Information
Skylab M&C Technology Co., Ltd.

FYITH R TR ARE R AF
Hiuhik: PRIITE L ST AR ST E v T 88 S8 RIS QIR L A X 6 75 11 £ 1101,

Address: Hong Rongyuan,No.88 XiKeng Road,Fucheng Street,Longhua new district,Shenzhen

City.Hongchuang Technology Center area a 611th floor Co.,Ltd..
Phone: 86-0755-2877 1280 (Sales Support)
Phone: 86-0755-8340 8210 (Technical Support)
Fax: 86-0755-8340 8560
E-Mail: technicalsupport@skylab.com.cn

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