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WiFi Module

Cdtech9kiE CDW-208821C-00

1. Overview
The 208821C-00 is a single-die wireless local area network (WLAN) and Bluetooth
(BT) combination solution to support 1 x 1 IEEE 802.11a/b/g/n/fac WLAN standards and

BT 4.2 + HS, enabling seamless integration of WLAN/BT and low-energy technology.

2. Features

m  Supports a low-power SDIO 3.0 interface for WLAN and a UART/PCM interface for BT

m  Provides a highly integrated WLAN system-on-chip (SoC) for 5 GHz 802.11ac, or
2.4 GHz/5 GHz 802.11n WLAN applications

m  Support WLAN 2.4GHz and 5GHz band channels

m  Supports BT 4.2 + HS, BLE, and ANT+ and backward compatibility with BT 1.x and BT 2.x
+ Enhanced Data Rate

m Supports a single-ended RF port for cleaner and lower cost design
m  Supports 20 MHz/40 MHz at 2.4 GHz and supports 20 MHz, 40 MHz, or 80 MHz at 5 GHz

m  Supports multiuser MIMO
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3. Block Diagram
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Block Diagram

4. General Specification

Model

CDW-208821C-00

Product Name

WLAN 11a/b/g/nfac SDIO3.0 1T1R + Bluetooth 4.2 module

Major Chipset

RTL8821CS

Standard

802.11a/b/g/n/ac

Modulation Method

BPSK/ QPSK/ 16-QAM/ 64-QAM/256-QAM

Frequency Band 2.4GHz and 5GHz ISM Band
WiFi Interface SDIO3.0

BT Interface UART/PCM

Operating Temperature | -20° C ~85° C

Storage Temperature -40° C ~ 85°C

Humidity

5% to 90% maximum

Dimension

12x12x2.0 (LxWxH) =£0.2mm
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WiFi Module

Cdtech9kiE CDW-208821C-00

5. Electrical Characteristics
5.1 WiFi Section:

2.4GHz RF Specification

Feature Description

WLAN Standard IEEE 802.11b/g/n WiFi compliant

Frequency Range 2.400 GHz ~ 2.497 GHz (2.4 GHz ISM Band)

Number of Channels| 2.4GHz : Chl ~ Ch14

802.11b : DQPSK, DBPSK, CCK

Modulation
802.11 g/n : OFDM /64-QAM,16-QAM, QPSK, BPSK
802.11b / IMbps : 17dBm + 2 dB @ EVM < -10dB
802.11b /11Mbps : 17dBm + 2 dB @ EVM < -15dB

Output Power 802.11g/ 6Mbps : 18dBm + 2 dB @ EVM < -5dB
802.11g /54Mbps : 15dBm £ 2 dB @ EVM < -28dB
802.11n /MCSO : 18 dBm =2 dB @ EVM < -5dB
802.11n /MCS7 :14 dBmz 2 dB @ EVM < -30dB

Receive - 1Mbps PER @ -95 dBm, typical

Sensitivity - 2Mbps PER @ -93 dBm, typical

(11b,20MH2) - 55Mbps  PER @ -90 dBm, typical

@8% PER - 11Mbps PER @ -87 dBm, typical

- 6Mbps PER @ -90 dBm, typical

- 9Mbps PER @ -89 dBm, typical

Rece.l\{e. - 12Mbps PER @ -88 dBm, typical

Zelrgl;sggllcl)ll—lz) - 18Mbps PER @ -85 dBm, typ?cal

@10% PER - 24Mbps PER @ -82 dBm, typical

- 36Mbps PER @ -79 dBm, typical

- 48Mbps PER @ -74 dBm, typical

- 54Mbps PER @ -72 dBm, typical

- MCS=0 PER @ -90 dBm, typical

- MCS=1 PER @ -87 dBm, typical

_ - MCS=2 PER @ -85 dBm, typical
Receive .

Sensitivity - MCS=3 PER @ -81 dBm, typfcal

(11n,20MH2) - MCS=4 PER @ -78 dBm, typfcal

@10% PER - MCS=5 PER @ -73 dBm, typical

- MCS=6 PER @ -72 dBm, typical
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- MCS=7 PER @ -70 dBm, typical
- MCS=0 PER @ -87 dBm, typical
- MCS=1 PER @ -84 dBm, typical
_ - MCS=2 PER @ -82 dBm, typical
:ece_':e_t - MCS=3  PER @ -79 dBm, typical
ensitivi :
(11n,4OM)I/-Iz) . MCS=4 PER @ -75 dBm, typical
@10% PER - MCS=5 PER @ -71 dBm, typical
- MCS=6 PER @ -69 dBm, typical
- MCS=7 PER @ -68 dBm, typical
Maximum Input 802.11b : -10 dBm
Level 802.11g/n : -20 dBm
Antenna Reference | Small antennas with 0~2 dBi peak gain

5GHz RF Specification

Feature

Description

WLAN Standard

IEEE 802.11a/n/ac WiFi compliant

Frequency Range

4.900 GHz ~ 5.845 GHz (5.0 GHz ISM Band)

Number of Channels

5.0GHz : Please see the table

Modulation

802.11a : OFDM /64-QAM,16-QAM, QPSK, BPSK
802.11n : OFDM /64-QAM,16-QAM, QPSK, BPSK
802.11ac : OFDM /256-QAM

Output Power

802.11a/ 6Mbps : 17 dBm + 2 dB @ EVM < -5dB
802.11a /54Mbps : 14 dBm + 2 dB @ EVM < -25dB

802.11n HT20/MCSO0 : 16 dBm =2 dB @ EVM < -5dB
802.11n HT20/MCS7 : 13dBm + 2 dB @ EVM < -28dB

802.11n HT40 /MCSO0 : 16 dBm =2 dB @ EVM < -5dB
802.11n HT40 /MCS7 : 13dBm + 2 dB @ EVM < -28dB

802.11ac VHT20 /MCSO :
802.11ac VHT20 /MCSS :

16 dBm =2 dB @ EVM < -5dB
13dBm +2 dB @ EVM < -30dB

802.11ac VHT40 /MCSO :
802.11ac VHT40 /MCS9 :

16 dBm + 2 dB @ EVM < -5dB
12dBm +2 dB @ EVM < -32dB

802.11ac VHT80 /MCSO :
802.11ac VHT80 /MCS9 :

16 dBm + 2 dB @ EVM < -5dB
12dBm + 2 dB @ EVM < -32dB

Receive Sensitivity
(11a,20MHz) @10% PER

- 6Mbps PER @ -89 dBm, typical
- 9Mbps PER @ -88 dBm, typical
- 12Mbps PER @ -87 dBm, typical
- 18Mbps PER @ -84 dBm, typical
- 24Mbps PER @ -81 dBm, typical
- 36Mbps PER @ -78 dBm, typical
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- 48Mbps PER @ -73 dBm, typical

- 54Mbps PER @ -72 dBm, typical

- MCS=0 PER @ -89 dBm, typical

- MCS=1 PER @ -86 dBm, typical

- MCS=2 PER @ -84 dBm, typical

Receive Sensitivity - MCS=3 PER @ -81 dBm, typical

(11n,20MHz) @10% PER | - MCS=4 PER @ -77 dBm, typical

- MCS=5 PER @ -72 dBm, typical

- MCS=6 PER @ -71 dBm, typical

- MCS=7 PER @ -68 dBm, typical

- MCS=0 PER @ -86 dBm, typical

- MCS=1 PER @ -83 dBm, typical

- MCS=2 PER @ -81 dBm, typical

- MCS=3 PER @ -78 dBm, typical

Receive Sensitivity - MCS=4 PER @ -74 dBm, typical

(11n,40MHz) @10% PER | - MCS=5 PER @ -70 dBm, typical

- MCS=6 PER @ -68 dBm, typical

- MCS=7 PER @ -67 dBm, typical

Receive Sensitivity

(11lac,20MHz) @10% PER

MCS=0, NSS1

PER @ -87 dBm, typical

MCS=1, NSS1

PER @ -85 dBm, typical

MCS=2, NSS1

PER @ -83 dBm, typical

MCS=3, NSS1

PER @ -80 dBm, typical

MCS=4, NSS1

PER @ -76 dBm, typical

MCS=5, NSS1

PER @ -71 dBm, typical

MCS=6, NSS1

PER @ -70 dBm, typical

MCS=7, NSS1

PER @ -69 dBm, typical

MCS=8, NSS1

PER @ -65 dBm, typical

Receive Sensitivity

(11lac,40MHz) @10% PER

MCS=0, NSS1

PER @ -85 dBm, typical

MCS=1, NSS1

PER @ -82 dBm, typical

MCS=2, NSS1

PER @ -80 dBm, typical

MCS=3, NSS1

PER @ -77 dBm, typical

MCS=4, NSS1

PER @ -74 dBm, typical

MCS=5, NSS1

PER @ -69 dBm, typical

MCS=6, NSS1

PER @ -68 dBm, typical

MCS=7, NSS1

PER @ -67 dBm, typical

MCS=8, NSS1

PER @ -62 dBm, typical
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- MCS=9, NSS1

PER @ -58 dBm, typical

Receive Sensitivity

(11ac,80MHz) @10% PER

- MCS=0, NSS1

PER @ -82 dBm, typical

- MCS=1, NSS1

PER @ -79 dBm, typical

- MCS=2, NSS1

PER @ -77 dBm, typical

- MCS=3, NSS1

PER @ -73 dBm, typical

- MCS=4,NSS1

PER @ -70 dBm, typical

- MCS=5,NSS1

PER @ -67 dBm, typical

- MCS=6, NSS1

PER @ -65 dBm, typical

- MCS=7,NSS1

PER @ -63 dBm, typical

- MCS=8, NSS1

PER @ -59 dBm, typical

- MCS=9, NSS1

PER @ -55 dBm, typical

Maximum Input Level

802.11a/n/ac : -20 dBm

Antenna Reference

Small antennas with 0~2 dBi peak gain

5.2 5GHz(20MHz) Channel table

Band Operating Channel | Channel center frequencies(MHz)
(GH2) Numbers
36 5180
5.15GHz~5.25GHz 40 5200
44 5220
48 5240
52 5260
5.25GHz~5.35GHz 56 5280
60 5300
64 5320
100 5500
104 5520
108 5540
112 5560
5.5GHz~5.7GHz 116 5580
120 5600
124 5620
128 5640
132 5660
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136 5680
140 5700
149 5745
153 5765
5.725GHz~5.825GHz 157 5785
161 5805
165 5825
5.3 Bluetooth Section:
Feature Description

General Specification

Bluetooth Standard

Bluetooth V4.2 of 1, 2 and 3 Mbps.

Host Interface

UART

Antenna Reference

Small antennas with 0~2 dBi peak gain

Frequency Band

2402 MHz ~ 2480 MHz

Number of Channels

79 channels

Modulation

FHSS, GFSK, DPSK, DQPSK

RF Specification

Min. Typical. Max.

Output Power (Class 1.5) 10 dBm
Output Power (Class 2) 2 dBm
Sensitivit BER=0.1%

ye ° -86 dBm
for GFSK (1Mbps)
Sensitivit BER=0.01%

y@ ’ 86 dBm
for m/4-DQPSK (2Mbps)
Sensitivit BER=0.01%

ye ’ .80 dBm
for 8DPSK (3Mbps)

Maximum Input Level

GFSK (1Mbps):-20dBm

/4-DQPSK (2Mbps) :-20dBm

8DPSK (3Mbps) :-20dBm
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6. Electrical Characteristics

symbol Parameter Minimum Typical Maximum Units
VDD 3.3V supply voltage 3.0 3.3 3.6 Vv

VDDIO I/0 supply voltage 1.62 1.8 or 3.3 3.46 V
VDD 3.3V rating current -- -- 1000 mA

7. Physical Dimensions
(Unit: mm)

19400 PTOTYS YIT

J 1.50 L—'L().S)() ‘J 1.50 L

TOP VIEW SIDE VIEW BOTTOM VIEW
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8. Pin Description

44
43
42
41
40
39
38

37
36
35
34

Z 22 %2 923 338 3§
& n:\ '_I ﬂ n:| '_I g (2’ 5 g I—I
O — = x o O om
| a4 [ | - =)
1 E g <DE E ﬁ ﬂ 33
GND1 S S o o GND5 ——
2 32
WL_BT_ANT NC10 [——
3 31
GND2 GND4 [—
4 30
NC1 NC9
5 29
NC2 NC8
6 28
HOST_WAKE_BT PCM_SYNC [
! BT _HOST WAKE PCM_IN 2 %
8 26
NC3 PCM_CLK
9 25
VDD PCM_OUT
10 a 24
NC4 UMJ s 5 LPO
11 < o » O O o « 23
—| NC5 2L L L NC7 ——
> - E E E E E E
b o 5333838 8 3
I 000 d o033
$ 5538383853838 ¢2 S
NO. Name Type Description
1 GND — Ground connections
2 RF I/0 | RF /O port (2.4G and 5G)
3 GND — Ground connections
4 NC — | No connect
5 NC — No connect
6 HOST_WAKE_BT I HOST wake up Bluetooth device(GPI013)
7 BT_WAKE_HOST @) Bluetooth device to wake Host(GPI1014)
8 NG — No connect
(SDIO_INT_OOB/TEST_MD_SEL) (GP104)
9 VDD P 3.3V INPUT
10 NC — No connect
11 NC — No connect
12 WLAN_EN I Enable pin for WLAN device(GPI09)
13 WL_HOST_WAKE O | WL_WAKE_HOST(GPI1010)
14 SD_DAT2 I/O | SDIO DATA2
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15 SD_DAT3 I/O | SDIO DATA3

16 SD_CMD I/0 | SDIO command line

17 SD_CLK I/0 | SDIO CLK

18 SD_DATO I/O | SDIO DATAO

19 SD_DAT1 I/O | SDIO DATAL1

20 GND — | Ground connections

21 NC — | No connect

22 VDDIO P I/0 Voltage supply input 1.8V or 3.3V
23 NC — | No connect

24 LPO | 32.768KHz input(EECS)

25 PCM_OUT O | PCM data output

26 PCM_CLK /0 | PCMCLK

27 PCM_IN I PCM data input

28 PCM_SYNC I PCM sync signal

29 NC — | No connect

30 NC — | No connect(Share 26MHz_IN)
31 GND — | Ground connections

32 NC — | No connect

33 GND — | Ground connections

34 BT_EN | Enable pin for Blutooth device(GP1011)
35 NC — | No connect(Share VBAT_EN)
36 GND — | Ground connections

37 NC — | No connect

38 NC — | No connect

39 DEBUG_TXD — | No connect

40 DEBUG_RXD — | No connect

41 UART_RTS_N I Bluetooth UART interface

42 UART_TXD O | Bluetooth UART interface

43 UART_RXD I Bluetooth UART interface

44 UART_CTS_N I Bluetooth UART interface
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9. Suplier
RPN R
Yol Fx At B o L
n R JWT/FK/TKD/Murata/TXC
PR TDK/ACX/GLEAD
He JK Sunlord/ CHILISIN/ SAMWHA/Murata
wifi &5 Fr Realtek
H 2% SAMSUNG /EYANG
HALBH UniOhm /YAGEO
PCB(12x12x0.6mm) A0

10. Physical photo
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11. Application schematic

2 5 2
ol Z| o o 3 47K VDD 10
[~ B~ B~ B ol
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ANT W E R 222 2 YWY
I e 0 E £
U\ = E 'xl g @
[ % < kE >
|| GND__ 1 £ S5 5 g 33 GND,
GND1 S s GND5 |I'
Main 2
L7 rn6.80F WL BT ANT NC4 L
J_ ‘|| GND 3 31
c158  C159 GND2 GND4 .
Ne Ne S TCXO_IN &
= = o
- - & NC2 NC14 L4
BT HOST WAKE DEV 6 28 PCM SYNC
—— | HOST_WAKE_BT PCM.SYNC[———— —— —
BT DEV_WAKE HOST 7 27 PCM_IN
——— | BT_WAKE_HOST PCMIN[———
26 PCM_CLK
& SDIO_INT_OOB PCM_CLK [
+3.3V 9 25 PCM OUT
—l— VBAT/VDD PCM_OUT [~
24 32K _CLK
folj:o B neo 5 9 x =
O ~ o O 0O o = | 23
= NC11 I <44 << NC13
- w £ E E E E E
B 3353353
z | | | | | I o o
PINS(SDIO_INT_OOB) : 239090999893
- - 4 & oooo o oo z2 QO a
2 2 00 ® ®» 6 © 0 z >
Shared with TEST_MODE_SEL(GP104) o of 5f af 9 5 = 2 g ;#J Q
0: Normal operation mode 1
- VDDIO: 1.8V OR 3.3V
1: Test/debug mode 3
I
Yy C161
B X| [a]
A o of 3 F o o o Q 0.1uF
gl 3| g of 9 o g o = =
2 2 gl of g o o o & (a]
2| 2| 9 o o o of of = > =

12. Layout Recommendation

12.00

sansanenene

i

1'. lil;f

le.

0.30

—
(]
()

ALLLLLL L] ] —

(Top view)
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13. Recommended Reflow Profile

Referred IPC/JEDEC standard.
Peak Temperature : <250°C

Number of Times : B2 tim

Slope: 1-27C/zec nax.

(217 to peak) peak: 24540/-5°C

Preheat: 150~200°C

r
¥

&0~ 120 sec.

\ Eamp up rate

Hax, 27C/zec,

40 ~60sec

Famp down rate

Max. 2.5C/gec,

Time {sec)
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14. Packing information

_Module Direction is placed

[ wgorEmE

284 2mm

Vacuum

"/ Byagagngn |

Color of plastic disc: blue
A roll of 1300pcs (Hii 5 B 2¥20pcs)

35042

inner box

inner box K3K: /

33. bem*k34. 7ecmk7cm
A box of 1300 PCS

S/
carton K=A: - -
36. 4%35. 7%37. 5cm l —_ /7
A case of 6500 PCS e

A
Aia\

ESD CAUTION

The 208821C-00 is ESD (electrostatic discharge) sensitive device and may be damaged
with ESD or spike voltage. Although 208821C-00 is with built-in ESD protection circuitry,

please handle with care to avoid the permanent malfunction or the performance degradation.
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