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1.0verview

1.1 Introduction

08723UE is a highly integrated single-chip 802.11b/g/n 1T1R WLAN, and an integrated
Bluetooth Smart Ready single chip with USB 2.0 multi-function,board size is 12.2mm x
13mm.The module provides simple legacy and 20MHz/40MHz co-existence mechanisms to
ensure backward and network compatibility and Bluetooth can support BT2.1+EDR/BT3.0
and BT4.2.

1.2 Features

® 802.11b/g/n 1T1R WLAN and Bluetooth single chip

® Complies with USB2.0 for WLAN and BT controller

® |EEE standards support: IEEE 802.11b, IEEE 802.11g, IEEE 802.11n, IEEE 802.11d,
IEEE 802.11¢, IEEE 802.11h, IEEE 802.11i

® Fully Qualified for Bluetooth 2.1+EDR specification including both 2Mbps and 3Mbps
modulation mode

® Fully qualified for Bluetooth 4.2 Dual mode

® Enterprise level security which can apply WPA/WPA2 certification for Wi-Fi

1.3 Block Diagram
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1.4 General Specification

Model Name 08723UE

Product Description Support Wi-Fi/Bluetooth functionalities
Dimension LxWxH: 12.2 x 13 x 2.3 (typical) mm
Wi-Fi Interface USB2.0

BT Interface USB2.0

Operting temperature 0°Cto 70°C

Storage temperature -55°C to 85°C

Note: The module can work normally at -30°C to 85°C

1.5 Recommended Operating Rating

Feature Minimum Type Maximum Units
Operating Temperature* 0 25 70 °C
VCC 3.15 3.3 3.45 Y,
TX (2.4G HT40) 223 mA
Power Consumption
RX (2.4G HT40) 92 mA
(Type VCC)
BT on 8.5 mA

2. RF Specification

2.1 Wi-Fi RF Specification

Feature Description

Operating Frequency 2.400~2.4835GHz

Standards Wi-Fi: IEEE 802.11b/g/n & Wi-Fi compliant
Operating Channel 2.4GHz : Chl~14

Modulation 802.11b xCCK

802.11 g/n : OFDM /64-QAM. 16-QAM. QPSK. BPSK

Wi-Fi:802.11b:11,5.5,2,1Mbps
PHY Data rates 802.119:54,48,36,24,18,12,9,6Mbps
802.11n: up to 150Mbps

Output Power, tolerance £1.5 dB

Protocol Standard Data Rate Spec.(dBm) EVM(dB)
802.11b @11Mbps 16 =-10
802.11g @54Mbps 15 =-25
802.11n @MCS 7 14 =-28

Receiver Sensitivity
CCK modulation PER=8%. OFDM modulation PER=10%

Protocol Standard Data Rate Spec.(dBm)

1Mbps -91
802.11b

11Mbps -85

6Mbps -87
802.11g

54Mbps -70
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HT20_MCSO0 -87
HT20_MCS 7 -69
802.11n
HT40_MCSO -84
HT40_MCS 7 -66
2.2 BT RF Specification
Feature Description
Operating Frequency 2.400~2.4835GHz

Number of Channels

79 channels for classic. 40 channels for BLE

Standards

V2.1+EDR/BT v3.0/BT v3.0+HS/BT v4.2

Modulation

8DPSK, /4 DQPSK, GFSK

PHY Data rates

1 Mbps for Basic Rate 2,3 Mbps for Enhanced Data Rate

Min(dBm) Typical(dBm) Max(dBm)
Output Power
6 8 10
Sensitivity @ BER=0.1% 89
for GFSK (1Mbps)
Sensitivity @ BER=0.01% 86
for m/4-DQPSK (2Mbps)
Sensitivity @ BER=0.01% 83
for 8DPSK (3Mbps)
3.Pin Assignments
. . g =
3.1 Pin Outline T Y ,
x = w
=5 585 3
g e < 8
2] 2 53 A | 3 3
o f1] [4] o
ANTO Z|
[13] uss_oe
NC/ANT1 E
a0 [1] [12] vss_om
[r1] vooaa
[51[e][71[8][91[t0]
TEZTIZZE
2333 s
fLctEFE
=S E kg0
3.2 Pin Definition
NO | Name Type | Description Voltage
1 GND - Ground connections
Single antenna is for WiFi and Bluetooth, dual
2 ANT O 110
antenna is WiFi ANT
NC if the version is single antenna,bluetooth
3 NC/ANT1 - ) )
antenna if dual antenna version
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4 | GND - Ground connections
BT_PCM_IN.If not used please NC,
5 | BT_PCM_IN le} 3.3V
Don’t connected to ground.
BT_PCM_OUT. If not used please NC,
6 | BT_PCM_OUT I} 3.3V
Don’t connected to ground.
BT_PCM_SYNC. If not used please NC,
7 | BT_PCM_SYNC I} 3.3V
Don’t connected to ground.
BT_PCM_CLK. If not used please NC,
8 | BT _PCM _CLK I} 3.3V
Don’t connected to ground
Bluetooth device wake up host IC pin GPIO14,
9 | BT _WAKE _HOST (0] pull high boot to test mode. pull low boot to 3.3V
normal mode. be careful to using this pin. '
10 | HOST _WAKE _BT | Host wake up Bluetooth device C pin GRPIO13 3.3V
11 | vDD33 - Main power voltage source input 3.3V 3.3V
12 | USB _DM I/0 USB2.0 differential pair for WLAN And Bluetooth
13 | USB _DP I/0 USB2.0 differential pair for WLAN And.Bluetooth
14 | GND - Ground connections
Not connecting Don’t.connected to ground
15 | 3DD_SEL /0 .
IC pin GPIO6
WLAN disable
16 | WL_EN | ) ) 3.3V
Default pull high, external pull low disable WL
Bluetooth disable
17 | BT_EN | ) ) 3.3V
Default pull high, external pull low disable BT
18 | NC - Not connecting (Don’t connected to ground)
Host wake up WLAN device
19 | HOST_WAKE_WL | . 3.3V
IC pin BT_GPIO14
WLAN device wake up host
20| WL_WAKE_HOST O . 3.3V
IC pin GPIO8

4.Dimensions

4.1Physical Dimensions and Module Photo

(Unit: mm)
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13(+0. 3/-0. 1)
LxW :13x 12.2(+0.3/-0.1) mm
— -
D —
— X
08723UE Main IC e
BP:P202209 x
-
i
H: 2.3 (£0.2)mm —
Weight 4.59

4.2 Module Physical Dimensions

(Unit: mm)
< TOPR VIEW >
Q0 1 ] i
.- : E pin:1 i (

A b | o
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10 c !

SRR
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4.3 Layout Recommendation

(Unit: mm)

<TOP VIEW >
12,8
6,1 6,1
3,65
2,7 2,38
1,43 J1,11 ;
—] IT‘\ l_‘_l o I o |
/ 5 | |
20 15
:l pin:1
- 14 [ []
“ [3 B :
p [] 4 N
0. 45
T
5 10 I
!  m—— — o |
| 1,43 J1.11 |
| 2.7 2.38 |
3,65
6,1 6,1
i
@» =
:\:I w\
o ¥
£ 5‘ EI 3
d g f& =2
& & 2 & 2 8
- — 2 = 2 & 8 o
— — o 1 1 LN
] g B £ &
ANTH |‘ Tdan ¥ 2 8 14
1 c2 g = GND 4{ i
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2 USB_DP
x/ c4
I 3 NG/BT ANT 90 ohm trace for USB differential signal
_LC5  Ne/10pF 6 12 o
e © 4 . USB_DM
[ o gz B
— — 5} -
= 5 £ 2 ¥ = M O \VCC_3v3
o2 % 9 s VIN
5 53 3 3 . 8
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50 ohm trace for PIN2 and PIN3 RF signal o | o o © 22uF
o 2 & —
= s ¥ g u
= » © =4
= = = = ¥ =
S S 5 =
a (=8 a =) =
B oH o 5 = 2

Note: 1, Please add 22uF cap for VCC_3V3. 2, For USB 2.0 differential signal, requires 90 ohm
impedance. 3, For PIN2 and PIN3 RF IO trace, keep 50 ohm impedance.

2, When the version is single antenna, ANTO is WiFi and Bluetooth shared antenna, and
ANT1 is NC. ANTO is WiFi antenna and ANT1 is Bluetooth antenna when is dual antenna

version.
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5.2 External Antenna
When the customer selects an external antenna, the external antenna selected must meet

the parameter requirements specified ,Impedance 50Q

5.3 Timing information

USB Bus during Power On Sequeice

3.3V =z
trﬂlz‘”_.l ______ Toteon | Card Detection
DWTERM— + [ UTEHTHIETETHTHYET!
Tira sss
> EIE R P
STAL ___lmlmlml
POR
1.25V
chip_en

Figure 4 RTL8723DU USB Bus Power On Sequence

Ton! The main power ramp up duration

Tyt The power onreset releases and power management unit executes power on tasks
Tamen: USB attach state

Tiestate? the duration from resister attached to USB host starting card detection procedure

The power on flow description:

After main 3.3V ramp up, the internal power on reset is released by power ready detection circuit and the power management unit
will be enabled. The power management unit enables the internal regulator and clock circuits.

The power management unit also enables the USB circuits.

'USB analog circuits attach resisters to indicate the insertion of the USB device

Table 14. The typical timing range

Unit Min Typical Max
Ton ms 0.2 1.5 S
Thor ms -- 2 10
T ms -- 1.5 8
Tatiach ms 100 250 -
Tws ms - 2 5
Ten ms 0 0 5
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PCM Interface Characteristics

The RTL8723D supports a PCM digital audio interface that is used for transmitting digital audio/voice data
to/from the Audio Codec. Features are supported as below:

Supports Master and Slave mode
Programmable long/short Frame Sync

Supports 8-bit/16-bit linear PCM formats
PCM Master Clock Output: 64, 128, 256, or S12kHz
Supports SCOVESCO link

PCM Format

FrameSyne is the synchronizing function used to control the transfer of DAC_Data and ADC_Data. A Long
FrameSyne indicates the start of ADC_Data at the rising edge of FrameSyne (Figure 7. Long
FrameSync), and a Short FrameSync indicates the start of ADC_Data at the falling edge of FrameSync

(

Figure 8. Short FrameSync).

FrameSyne l R A I 25
Sk H

' . .
" L "

|

s [V UL
oveoun —( [ [ ———
weom fomeal o] wwow 1

Figure 7. Lonz FrameSync

.

pamesye [
s [ UUUUULIUYUUUUUUUUUUT
N e nnnnnnnn oo ]

Figure 8. Short FrameSync

5.4 Real-world Testing

Protocol Standard channel Power (dBm) EVM(dB) Rx Sensitivity
(dBm)
2412 17 -26.6 -88
802.11b(12Mbps) 2437 16.8 -26.8 -88
2472 17.2 -26.7 -88
2412 14.6 -33 -71
802.11n(20Mbps_MCS7) | 2437 14.1 -33.1 71
2472 14.7 -32.8 -71
2422 149 -32.6 -69
802.11n(40Mbps_MCS7) | 2437 14.2 -33.2 -69
2472 14.1 -33.2 -69

Description: The test environment is: temperature 25 °C humidity 60%

6

Recommended Reflow Profile

Referred to IPC/JEDEC standard.
Peak Temperature : <260°C

Number of Times : 2 times max
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4 Temperature

<260°C fp=—====—=—=—==—=—="=-—-——-=-=-—--—-—-—-—-=-=--
3°C /sec max.
A i’ 3°C /sec max.
200°C f—-——=—=—==========----= 60~90s
typically
150°C F-—~~~"~"A~-~——~—""="=-=—---- =
60~120s
\ typically
3°C /sec max.
Ramp up Soak Reflow Cool down'
Time

7 Package

7.1 Reel

Reel module

Direction of unreeling

carrier Tape

Cover Tape

7.2 Storage Temperature And Humidity

1. Storage Condition: Moisture barrier bag must be stored under 30°C, humidity under 85%
RH. The calculated shelf life for the dry packed product shall be a 12 months from the bag

seal date. Humidity indicator. cards must be blue, <30%.

2. Products require baking before mounting if humidity indicator cards reads > 30% temp <
30°C, humidity < 70% RH, over 96 hours.

Baking condition:125°C, 12 hours. Baking times: 1 time.

THE END
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