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1. 2= A BIProduct information
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Figure 1-1: SKU625 with IPEX-III (UFL) RF connector

SKU625 & —s LR 1 45 UWB U F B m ks FE B ARAE, %40 5% |IEEE 802.15.4z UWB 14
b, JFHEE T BLE 5.1 BoR. BRI 7 =10 4UA R, TR FE K10 #11, KR RIEHE Y UART.
SPI. 12C. PWM “EZ Rl E ML, T7 {8 —IRITK
SKU625 is a high-precision ranging module that integrates Bluetooth and UWB chips. This module is
compatible with the IEEE 802.15.4z UWB protocol standard and incorporates BLE 5.1 technology. It
features a three-sided half-hole layout, offering a plethora of I/O interfaces that can be flexibly configured
to support various communication protocols such as UART, SPI, 12C, PWM, and more, facilitating

secondary development.

2 BN Applications

& UWB —4EEEJEYE / UWB 1-dimension ranging anchor.

& UWB TWR {7535 / UWB TWR positioning anchor.

& UWB i TWR Eitr2% / UWB ranging or TWR positioning Tags.
& LLEHE LY | Wireless data transfering.

& AirTag iEBiEi#s / AirTag Tracker.
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Figure 2-1: TWR ranging Process

3 4%/ Features

IEEE 802.15.4z UWB compliant.

UWB I i 4 £ /N = 5em / Ranging accuracy less than +5cm.

UWB #dli &4 % / Data rates: 850Kbps, 6.8Mbps, 27.2Mbps and 54.4Mbps.

UWB ] 4 f2 & 5F Th 3 7] ik 10dBm / Data rates: 850Kbps, 6.8Mbps, 27.2Mbps and 54.4Mbps.

BLE 5.1.

BLE ##i{&4mi#E % / Supported Data rates: 1 Mbps, 2 Mbps, and Long Range (500 kbps, 125kbps).

BLE K4ITh% |/ TX power: -20 dBm to +7 dBm.

® 6 6 6 O O o o

JN~F Size:28x19x2.5mm 1 Btk i /No sheild cover) .
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4 N FHERE Application Diagram

SKU625 1 BLE £ UWB 1% 5i:ts F 4 1 -

SKUG625 is composed of two chips: BLE and UWB.

RTLS Module
] Bluetooth Antenna | UWB Antenna
'
UART "
I n
I
GRO
. . :
MCU + BT ¥ A U'WS RFIC s
1 >
Programming interface
" . -
. 1r Onboarg
Power § | Pt Man aiement
!
, Onboard
" DC-DC
Figure 4-1

5 E3S.2¥ Electrical Specification

NIRRT R SKUG25 [KHL IS HBIA M2 iR 25°C, BRARFFAIAR IRV -

The following tables give detailed specifications for the SKU625 module. Tamb = 25 °C for all

specifications given.

5.1 1IE¥ T1E%1 Nominal Operating Conditions

Table 5-1: SKU625 Operating Conditions

Parameter Min. Typ. MAX. Units Condition/Note
TARIRSE
-40 25 +85 °C
Operating temperature
CERT LA
2.2 33 3.6 v
Supply voltage VCC
1O MH [
1.8 33 33 v
Voltage on VDDIO
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5.2 B Z¥ DC Characteristics

Table5-2: SKU625 Receiver DC Characteristics

Parameter Min. Typ. Max. Units Condition/Note
PRHR H#L37% Sleep current TBD WA
ik St 4 B
TBD mA
TX peak current
BRI
TBD mA
RX peak current
W A 2 R R
Current in Bluetooth® TBD mA
discovery mode
IO H [ iy 1 F
0.7vCC VCC+0.3 \Y
10 voltage high
1O H R AR HEF
-0.3 0.3vCC \%

10 voltage low

A TBD Tin] Ge A [ EC B AN R AN F], Gk S FRIAe 52 30 1 8 R 52 LK
Note: TBD item may differ from firmware configuration, for example, TX peak current depand mostly on

TX gain.

5.3 {EEHMZES% Channel Characteristic
UWB % fr{5iE 5 {518 9.
Channel 5 & 9 (6489.6MHz & 7987.2 MHz).

Table 5-3: SKU625 Channel Frequence Characteristic

7/18 SKU625-DA-001,A/0



SKYLAB

Simplify Your System

Skylab M&C Technology Co., Ltd

UWB Module Datasheet
Module No.:SKU625

Band group?® Channel number Center frequency, f,. Band width . ; :
Cleczaal] (decimal) M) & (MHz) Mandatory/Optional
5 6489 .6 4992 Optional
6 6988.8 4992 Optional
7 6489.6 1081.6 Optional
8 7488.0 4992 Optional
9 79872 4992 Mandatory in high band
2 10 8486 4 4992 Optional
11 79872 1331.2 Optional
12 8985.6 4992 Optional
13 9484 8 4992 Optional
14 9984 0 4992 Optional
15 9484 8 1354.97 Optional
5.4 FHWREE Receiver Sensitivity Characteristics
MR 264 25°C, 20 7715 payload K J& .
Tamb = 25 °C, 20 byte payload.
Table 5-4: SKU625 Typical Receiver Sensitivity Characteristics
BREE | BUREE ‘
Vv AR KA R
{5i& Channel Data Receiver
Units Condition/Note
Rate Sensitivity
dBm/500 | Preamble Carrier
CH5 6.8 Mbps -94
MHz 128 frequency
dBm/500 | Preamble offset
CH9 6.8 Mbps -93
MHz 128 +10 ppm

B RE R ST I A SRR A I SRR IR bndE [P ER AT T

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

Table 5-5: SKU625 Transmitter AC Characteristics

ZH B/ME HRE BRKXE
HAL Units %1¥/Note
Parameter Min. Typ. Max.
Output power
BRONHAE R
spectral -41 -31 dBm/MHz
R TR
density
Typical power
Output
is used as
Channel -14 -4 dBm/500MHz
default
Power

N A TS 4 R B R He (81 If using the pre-loaded embedded firmware of the SKU625 module

5.6 t&FR%& 14 Absolute Maximum Ratings

Table 5-6: SKU625 Absolute Maximum Ratings

2¥ Parameter Min. Max. Units
BCEP TBD dBm

Receiver power

171 i JE Temperature -40 +125 °C

- Storage temperature

1 15 £ Temperature -40 +85 ‘C
— Operating
temperature

N ESD -2000 2000 Vv

(Human Body Model)

HH ERE . D R, RS RBUESUK A KR ERIUERIRS L, IEF TRV
AR B B P AR ER AR 25 R AR F AN B AL ORAIE o IS ) 5 R 75X S8 25 44 TR 0] R 52 1) 38 8 4% R ] S
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

9/18 SKU625-DA-001,A/0
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the operating conditions of the specification is not implied. Exposure to the absolute maximum rating

conditions for extended periods may affect device reliability.

6 13| /48 Module Pinout and Pin Description

6.1 5| {445 Module Pinout

Figure 6-1: SKU625 Module Pinout (TOP View)
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6.2 5| Pin Description

Table 6-1: SKU625 Pin Description

Pin No Pin Name 1/10 Description

1 GND G H; Ground

2 GND G Hi; Ground

3 UART_RX DI #1 RX; UART RX

4 BLE_SWDCLK DI BLE Jlink %%l SWDCLK; BLE Serial wire debug clock input
for J-link debug

5 BLE_SWDIO DIO BLE Jlink &%l SWDIO; BLE Serial wire debug 1/O for J-link
debug

6 SPI_CSN DI SPI i%; SPI Chip Select

7 UART_TX DO B0 TX: UART TX

8 VDD Pl {iEI(3.3V); power input (3.3V)

9 VDD Pl

10 GND G Hb Ground

11 GND G Hb Ground

12 GPIO2 DIO JHH 1/0; General purpose 1/0O Pin

13 UWB_RSTN DI UWB & 17; UWB Reset

14 BLE_CHIP_EN DI BLE > i {#ifit; BLE Chip Enable

15 SPI_MOSI DIO SPI EHLErH MALEI N : SPI Master Output Slave Input

16 SPI_MISO DIO SPI EHLE A MBI H; SPI Master Input Slave Output

17 GPIO3 DIO #EH 1/0; General purpose I/O

18 GPI04 DIO #EH 1/0; General purpose I/O

19 GND G Hi Ground

20 GND G Hi Ground

21 SPI_CLK DIO SPI i 4f; SPI Clock

22 UwB BOOTO Pl UWB JE gtk #e, bEHENH EH; UWB boot mode

selection, Internal pull-up after power-on

23 RESERVED DIO =2 A4%; Don't connect to any net

24 GND G # Ground

25 UWB_SWDIO DIO UWB Jlink %% 3% i SWDIO; UWB Serial wire debug 1/O for
J-link debug

26 UWB SWDCLK DI UWB Jlink %g % il SWDCLK; UWB Serial wire debug clock
input for J-link debug

27 GPIO10 DIO i H 1/0; General purpose 1/0

28 PWM DIO WY 2% Buzzer

29 AON_GPIO3 DIO W@ 1/0; Always-on General purpose 1/0

30 IIC_SDA DIO IIC %#¢#%; IIC Data

31 IIC_SCL DIO IIC #f%f; 1IC Clock

32 CLK_TRIM DI Fesk iRk Down load test calibration

33 KEY DI g Key input

34 GND G H Ground

35 GND G b Ground

Y iR fi /1 Short Expression:

11/18
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Pl:Power supply input HLJEHiA ;

DI:Digital Input 307 %\ ;

DO:Digital Output Z 74t ;

DIO:Digital Input/Output %54 A /4t ;
A/DIO:Analog/Digital Input/OQutput #4857 N/
G:Ground #Zih.

BLE & A 51 5 UWB & 5 51 IHIE S R U0 R

UWB’s SPI is connected to BLE GPIO like below:

Table 6-2: Internal Pins used and their connection

BLE Pin UWB Pin
GPIO17 SPIO_CSN
GPIO31 RSTN
GPI1025 SPI0_MOSI
GPIO15 SPI0O_MISO
GP1024 SPI0_CLK

7 2% 115 # K Reference schematic design

a2 H vt B E (A DEMO BT/ 52480 W LRt demo Bofl, S i nie i A
B findmy 754k, APP _bAlDAEHES &% . Wk B AT 5 5010 DD RER 28 E h e, AT

Our company can provide demo software for the following reference design schematic diagram (the
minimum system of our company's DEMO board), which supports key wake-up and Bluetooth findmy
search. The buzzer can be controlled on the APP. If you change the function of the 10 port by yourself,

you need to go through the customized software process, which is not recommended.
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£5 SEDOS |5 g lIC_SCLET = Indmy beep
53 e R2 2] sPi_csn IIC_SDA BE— BUZZER1
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cog  AMS1117-33 —— NL«,P mlwr PMBT3904,215
o - - — ] ] ] J G
T 10uF GND ! Y e
- vee v GRD
= w
BLEES [ = oo
753 132, =
NC_10K VCC 3V3 UWBEZR oo
J_VCC 3V3 42 VeC 3v3
4 4
3 BLESCLK NC_10K 3
2 . 2
i 1
HB-PH3-25414PBZG QRS D i HB-PH3-25414)
GND

Figure 7-2
RS
1.BLE_TXO0, BLE_RXO0 }y 3.3V TTL H-F, 40 FE-F 4 vl DLZ: 2 W1 WP 5 46 L B2
BLE_TXO0, BLE_RXO0 is 3.3V TTL voltage level. If you need voltage shift please refer to the circuit below:

4 TK
VDD_EXT 1+ vDD EXT

1nF
Module — DTE

10K
s
RXD / \ TXD

TXD > X /—Q—~ RXD
1nF +
e
VDD _EXT

4TK VCC_DTE

Figure 7-2
2. 495 1 F ARG A T, T T B R R RESER D 10 G ESD fRF AR
Please reserve ESD protect circuit to all Pins you might used or exposed.
3. 975 I, 1HIE Jlink FHED#EH 4Pin 2.54 Higt, J7 Rt

Please reserve a 2.54mm pitch 4 Pin needle holes for downloading firmware using Jlink.
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8 PCB ##: 1 Layout 85 PCB Footprint and Layout notice

AR PADS VX2.4, CAD #% N1 2%, WA 2, EBARF AR @I Layout i, KEH AR
¥ Review [,

We can supply footprint in PADS VX2.4,Auto CAD2010 formart. And we can help review your design
when you finish SKU625 layout. Please contact tech-support team for further information.
PCB &3 ZH W h -

PCB footprint is as follows:

25.000mm
I CHOCH I SRS
S KeIRaR
3 L 0’0’0’2‘3‘3‘0‘3 %ﬁ
13 RRKKIIKS

1.3mm
28.0mm

1.5mm

2.5mm

1.

Figure 8-1: SKU625 PCB Footprint and Dimensions(units: mm)

m
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¥ Notice:

1. B RS 15 R LR DX Sl e -0, S L AR R AR XN PR 4% 5 BIRFR VR XIS ol H TR AR
%o

To ensure that the antenna area above the module is free from interference, there must be no wires in
the corresponding base plate area, or the antenna area may slightly extend beyond the edge of the base
plate.

2. Pin [AFEERIN 1.3mm, BRAET B IRAR H; REOVEE 2.270.8mm.

The Pin pitch is default 1.3mm unless remarked on the next figure; The Pin is in rectangle shape,

2.2*0.8mm.
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9 AP FEE I Manufacturing Process Recommendations

Temperature

245 °C to 260 °C Max 30 seconds |

I =) W Tc=5°C

T
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: SKU625 Typical Lead-free Soldering Profile Jo4 B G0 H 28
Ve FET) R R R 2 M AR SR R R B T HA AN A 3R, AR e . BRI R B
AR RESE . B Ik AR 4 a2 0 e v M T P2 T e S 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.
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10 B3%{5 B Packaging Specification
I I =4 I = I Ful I = ] E ] " o se—"

INPACK 192pPCS
BOX<¢4 INPACK INSIDEY

q | B ] b I 3 I = I B | 7 Ga T [Frat R

Figure10-1: SKU625 Packaging
SKU625 A I ANFERE, &/NERE 528 MEJG. A EREE TR M S a3n.
SKU625 modules are put into tray and 528 units per tray. Each tray is ‘dry’ and vacuum packaging.
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11 59~ ESD precautions
SKU625 et o B A BUR It T 1 B, i T 1 U B PH(ESD) . 15004 i
2 i LR AP O, A ) SKUB25 B T i 2 K A KA S e 4.
SKUB25 b U S, 75 B3 FH T L U T RS R 1 L o4
ATTENTION

Jith, IEAF) ESD Ab¥E AN 3R 06 20N H 7R 48 ] SKU625 kit fe, SEERE o

HALEL B RRIERL S SKUB25 BLUIIERM AR . R RFMH S oENSITVE DEVICES

AT S BRI, DA iR

SKUG625 series modules are Electrostatic Sensitive Devices and require special precautions while
handling.

The SKU625 modules contain highly sensitive electronic circuitry and are Electrostatic Sensitive Devices
(ESD). Handling the SKU625 modules without proper ESD protection may destroy or damage them
permanently.

The SKU625 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 SKU625 module. Don’t touch the module by hand or solder with non-anti-static

soldering iron to avoid damage to the module.

12 BL &3 Contact Information

Skylab M&C Technology Co., Ltd.

FYITHR TREEARFRAF
Hihik: PRI et DCRE SR AT I 8 B k5 L 6 R 11 B

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

HiE/Phone:86-0755 8340 8210 (Sales Support)
HiE/Phone: 86-0755 8340 8510 (Technical Support)

£ ELIFax: 86-0755-8340 8560
R FH/E-Mail: sales1@skylab.com.cn

W % /Website: www.skylab.com.cn www.skylabmodule.com
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