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1 Introduction and Block Diagram

1.1 General Introduction
Every connect introduces the pioneer of the Bluetooth 4.1+EDR modules AR-6501T which is

a cost effective audio sink device for wireless speakers based on Vimicro ws9623 series and
ws9625 series which is headset solution. It consists of 128MHz high performance CPU
processor, SRAM, via ROM, Bluetooth baseband controller, Modem, RF, Audio CODEC,
PMU, etc.

The protocol stack is stored in the on-chip ROM. It is fully compliant with all the mandatory
features of BT V4.1+EDR Spec. .

1.2 Block Diagram

ROM
I EEFRO
F [ e | RAM | 10 "
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MCU
WS8623IABMCE “‘ '
Power supphy
ﬂ L [y
A -55VDC XTA

Input

2 Main Features and Applications

2.1 Key Features
*  Fully qualified Bluetooth v4.1+EDR feature including eSCO and AFH.

* Allows full speed data transfer, mixed voice and data, and full piconet operation,
including all EDR packet types.

* Audio transcoders for A-law, u-law and linear voice from host and A-law, u- law and
CVSD voice over air.

*  Good performance for RF characteristics.

*  Dual Microphone inputs.
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Advanced multi-point support
Internal 512KB via ROM.
Internal 4M bit SPI flash.

2.2 Application Area

3 Technical Specifications

3.1 General Specification

Wireless speakers and Wireless headset

Support UART interface for HCI communication
Powered by 3.0~5.5V Li-lon battery, charged by 3.0~6.5V adapter or USB.

Model Name

AR-6501T

Product Description

Bluetooth 4.1 Class2 Module

Bluetooth Standard

Bluetooth 4.1

Dimension

21mm x 14.7mm x 2.0mm

Operating Conditions

Voltage 3.0~5.5V
Temperature -20~+80°C
Storage Temperature -40~+85C

Electrical Specifications
Frequency Range 2402~2480MHz
Maximum RF Transmit Power 4dBm
Receive Sensitivity -85dBm
3.2 Electrical Characteristics
3.2.1 Absolute Maximum Rating
Rating Minimum Maximum
Storage temperature -40°C +85°C

3.2.2 Recommended Operating Conditions

Operating Condition Minimum Typical Maximum
Operating temperature -20°C +20°C +80°C
Supply voltage: VBAT +3.0V +3.7V +5.5V
Supply Voltage: VCHGER 3.0V 5.0V 6.5V
Shenzhen Every Interconnect Technologies Co., Ltd Page 5 of 16
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3.2.3 Audio Features
Test condition: FIRftH VBAT=3.7V, #i A\ 1KHz 0dB 155, #ME 16Q%1%, ws9623

2257 SLARFE i

Value
Output power 17.5mW
Output level 530mV
THD 0.07%
SNR(A-weighted) 91dB
Cross-talk: Left to Right -86dB
Cross-talk: Right to Left -64dB
Balance 0.2dB
3.3 Frequency Response
Max Level:
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3.4 RF Characteristic

Transmitter

Radio Characteristics Temperature=+20°C

TRM/CA/01/C(Output Power)) PASS
Hopping ON Low Med High
Average Power 2.61 2.99 3.11
Maximum Power 2.62 3.01 3.12
Minimum Power 2.6 2.97 3.09
Peak Power 3.29 3.7 3.82
Packets Tested 10 10 10
Packets Failed 0 0 0
Result Pass Pass Pass
TRM/CA/03/C(Power Control)  PASS
Hopping OFF Low Med High
Maximum Power 3.8 4 5
Minimum Power -5.6 -5.7 -3.2
Maximum Step 3.7 3.8 3.2
Minimum Step 2.8 2.6 2.1
Packets Tested 6 6 6
Packets Failed 0 0 0
Result pass pass pass
TRM/CA/08/C(Initial Carrier) PASS
Hopping ON Low Med High
Average offset 41.5 42.4 42.1
Max +ve Offset 44.8 45.5 43.5
Min —ve Offset 39 39.8 40.6
Packets Tested 10 10 10
Packets Failed 0 0 0
Result Pass Pass Pass
TRM/CA/09/C(Carrier Drift) PASS
Hopping ON = Low DHI1 DH3 DHS5
Channel
Drift Rate/50uS 4.69 -5.12 6.97
Maximum Drift -7 -8 -7
Average Drift -4 -4 -3
Packets Tested 30 30 30
Packets Failed 0 0 0

Shenzhen Every Interconnect Technologies Co., Ltd
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Result Pass Pass Pass
Hopping ON = Med DHI DH3 DHS5
Channel
Drift Rate/50uS -4.52 5.49 -6.43
Maximum Drift -7 -6 -7
Average Drift -5 -2 -5
Packets Tested 30 30 30
Packets Failed 0 0 0
Result Pass Pass Pass
Hopping ON - High DHI1 DH3 DHS5
Channel
Drift Rate/50uS -5.02 - 5.67 5.82
Maximum Drift 8 -7 -6
Average Drift -1 0 -2
Packets Tested 30 30 30
Packets Failed 0 0 0
Result Pass Pass Pass
TRM/CA/01/C(Modulation Characteristics)
Hopping OFF Low Med High
F1 Average 159.4 161.5 163.6
F1 Maximum 164.8 166.8 166.6
F1 Packets Failed 0 0 0
F2 Average 151.2 151.3 151.1
F2 Maximum 142.8 142.2 141.6
F2 pass rate 100.00% 100.00% 100.00%
F1/F2 Ratio 0.94 0.93 0.92
Total Packets Tested 20 20 20
Overall Result Pass Pass Pass
Receiver
Radio Characteristics Temperature=+20C
RCV/CA/01/C(Single Sensitivity) (-90.0dBm) PASS
Hopping OFF Low Med High Any
Overall BER 0.0210% 0.0290% 0.0520% 0.0380%
Overall FER 6.8030% 8.7340% 14.9300% 10.5430%
Packets Sent 7408 7408 7408 7408
Packets Received 7238 7188 7075 7185
Bit Errors 323 448 798 597

Shenzhen Every Interconnect Technologies Co., Ltd

Page 9 of 16



INTERNET OF EVERYTHING Datasheet V1.0

( EVERY X In AR-6501T Bluetooth Module

Frame Errors 504 647 1106 781
CRC errors 323 417 755 536
Length errors 11 10 20 22
Lost Packets 170 220 333 223
Result Pass Pass Pass Pass
RCV/CA/01/C(Multi Slot Sensitivity) ( -90.0dBm) PASS
Hopping OFF Low Med High Any
Overall BER 0.0490% 0.0170% 0.0400% 0.0430%
Overall FER 40.6780% 37.4580% 67.6270% 44.2370%
Packets Sent 590 590 590 590
Packets Received 559 560 517 558
Bit Errors 712 259 676 648
Frame Errors 240 221 399 261
CRC errors 187 191 325 228
Length errors 25 0 5 1
Lost Packets 31 30 73 32
Result Pass Pass Pass Pass
RCV/CA/06/C(Maximum Input Level) PASS
Hopping OFF Low Med High
Overall BER 0.0060% 0.0200% 0.0140%
Overall FER 35.4210% 31.4520% 25.2700%
Packets Sent 7408 7408 7408
Packets Received 4780 5091 5544
Bit Errors 67 219 170
Frame Errors 2624 2330 1872
CRC errors 3 11 7
Length errors 1 2 1
Lost Packets 2620 2317 1864
Result Pass Pass Pass

3.5 Main components list

NO. Description Manufacture Manufacturer P/N
IC BT WS9623 VIMICRO WS9623ABMDF
! IC BT WS9623 VIMICRO WS9623ABSDF
IC BT WS9625 VIMICRO WS9625ABMDF
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IC BT WS9625 VIMICRO WS9625ABSDF
Crystal 26M 8.5PF 10PPM HOSONIC E3SB26.0000F8ES11M
Crystal 26M 8.5PF 10PPM TXC 7M26000314
2 Crystal HSX321S Series
26MHz 9pF 10ppm SMD H.ELE X3S026000B91H-NZ
3229

4 Module series information

4.1 Mono Series
AR-6501T-23MD:based on the ws9623ABMDF

AR-6501T-25MD:based on the ws9625ABMDF

4.2 Stereo Series
AR-6501T-23SD:based on the ws9623ABSDF

AR-6501T-25SD:based on the ws9625ABSDF

S Module Package Information

5.1 Pinout Diagram and package dimensions
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Pin detail

Recommended PCB layout footprint

5.2 Module Pin descriptions

Pin . . _
NO. Pin Name Pin Type Description
1 NC NC Not connected
2 GPIOA Bi-direction General purpose 10
LED4 driver, active high Alternative
3 GPIOB Bi-direction function
H:Test mode; L:Application
4 GND VSS Ground
5 VBAT Battery positive terminal Power supply input for 3.0~5.5V
6 DVDD33 Power 3.3V output for digital IO
7 GND VSS Ground
8 VCHG Charger voltage input Internal charger input for charging
9 RST Power Set charging current
10 PWR Power High level (BAT voltage) means
button is turned on
Stereo: Headphone left channel
11 SPK LP Analog output outpqt positive. Usg thq pin for
- single-end application.
Mono:No connected.
Stereo: Headphone left channel
12 SPK LN Analog output output negative. Don tuse the pin for|
- single-end application.

Mono:No connected.

13 SPK_RP Analog output Stereo: Headphone right channel

Shenzhen Every Interconnect Technologies Co., Ltd
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output positive. Don’t use the pin for
single-end application.
Mono:Headphone channel output
positive. Use the pin for single-end
application.
Stereo: Headphone right channel
output positive. Don’t use the pin for
single-end application.
14 SPK_RN Analog output Mono:Headphone channel output
negative. Don’t use the pin for
single-end application.
15 AGND VSS GND for audio
16 | MIC BIAS Analog output Microphone bias voltage output
17 MIC LP Analog input Microphone ‘le':ft channel input,
- positive end.
18 MIC LN Analog input Microphone left channel input,
- negative end.
19 MIC RP Analog input Microphone r‘1ght channel input,
- positive end.
20 MIC RN Analog input Microphone rlght channel input,
- negative end.
LED3 driver, active high Alternative
21 GPIO15 Bi-direction function
H:Test mode; L:Application
22 GPIO14 Output LED?2 driver, active high
23 GPIO13 Output LEDI driver, active high
24 GPIO12 Bi-direction General purpose 10.
25 GPIO11 Bi-direction General purpose 10.
26 GPIO10 Bi-direction General purpose 10.
27 GPIO9 Bi-direction General purpose 10.
28 GPIOS Bi-direction General purpose 10.
29 GPIO7 Bi-direction General purpose 10.
30 GPIO6 Bi-direction General purpose 10.
31 GPIOS Bi-direction General purpose 10.
32 GPIO4 Bi-direction General purpose 10.
33 GPIO3 Bi-direction HCI RX data General purpose 10.
34 GPIO2 Bi-direction General purpose 10.
35 GPIO1 Bi-direction HCI TX data General purpose IO.
36 GND VSS Ground
37 RF Analog input/output RF input/output
38 GND VSS Ground
39 NC NC Not connected

Shenzhen Every Interconnect Technologies Co., Ltd
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40 NC NC Not connected
41 NC NC Not connected
42 NC NC Not connected

Shenzhen Every Interconnect Technologies Co., Ltd
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6 Recommended Reflow Temperature Profile

HLEE(C)

230

220

18D

T LI o £
Max, :240°C
| SRR L 230°C (20~30sec) e
o I
m l‘/r \ n
P 3°C  sec b |/ < >
= 20CELE
30~ Blsec o I B

.

S04 -I I_

180~ 180°C :60~90sec (Max, 1 2(sec)
3=~4'C /sac
[ [ | I [
i} 30 )] i 120 150 HEp M (sec)
LEVEL
CAUTION
This bag contains 3
MOISTURE-SENSITIWVE DEVICES

If Blank, see adjacent
bar code label
1. Calculated sheif life in sealed bag: 12 months at < 40 T and < 90%
relative humidity (RH)
2. Peak package body temperature: 260 C
If Blank, see adjacent bar code label
3. After bag is opened.devices that will be subjected to reflow solder
or other high temperature process must
ap Mounted within 168 hours of factory
if Blank, see adjacent bar code label
conditions = 30 C /60 %
b) stored at < 10%RH
4 Devices require bake, before mounting, if :
a} Humidity Indicator Card is = 10 %when read at 23 £5
) 3a or 3b not met.
5. If baking is required, devices may be baked for 48 hours at 125 ¢ 5 T
Mote: If device containers cannot be subjected to high temperature
or shorter bake times are desired,
reference IPC (JEDEC J-STGQ-033 for bake procedure

Bag Seal Date:
If Blank,see adjacent bar code label
Mote Level and body temperature defined by IPC (JEDEC J-5TQ-020

The module Must go through 125T baking for at least 9 hours before SMT
AND IR reflow process!

a7 R LS, HoE B R EERpss At 125CHHE 9 bl !
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IMPORTANT NOTICE

Copyright 2022~ 2027 by Shenzhen Every Interconnect Technologies Co., Ltd (AR) reserve
the right to make changes to their products or to discontinue any product or service
without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current. All products
are sold subject to the AR terms and conditions of sale supplied at the time of order
acknowledgement, including those pertaining to warranty, patent infringement, and
limitation of liability.

AR warrants performance of its products to specifications applicable at the time of
sale in accordance with AR’s standard warranty. Testing and other quality control
techniques are utilized to the extent AR deems necessary to support this warranty.
Specific testing of all parameters of each device is not necessarily performed, except
those mandated by government requirements.

In order to minimize risks associated with customer applications, adequate design
and operating safeguards must be used by the customer to minimize inherent or
procedural hazards. AR products are not authorized for use as critical components in life
support devices or systems without the express written approval of an officer of the
company. Life support devices or systems are devices or systems that are intended for
surgical implant into the body, or support or sustain life, and whose failure to perform
when properly used in accordance with instructions for use provided, can be reasonably
expected to result in a significant injury to the user. A critical component is any
component of a life support device or system whose failure to perform can be reasonably
expected to cause the failure of the life support device or system, or to affect its safety or
effectiveness.

AR assumes no liability for applications assistance or customer product design. AR
does not warrant or represent that any license, either express or implied, is granted under
any patent right, mask work right, or other intellectual property right of AR covering or
relating or any combination, machine, or process in which such products or services
might be or are used.
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