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1. /'48 (Introduction)

&4 WF-MA80-2 15 He £E 5k WIFT6 A1 BT5. 4 Wy ZhAE . i H 44 & M 12mm*12mm QFN (P) & %, & 4y
WP DRSNS RRAR TR EE. ZERTLIHER LA EREFTRERFTEFHEXK.
WLAN/BT ZhAESZHF USB2. 0 / SDI03.0 #2110, BT IhfE #F UART #10, & IEEE 802. 11 a/b/g/n/ac/ax FrifEWMILE K,

AT IS TR AR A, ML, SRRl FTEIRL, 1P Rk, AR DR S e R

Shinwa WF-MAB80-2 module integrates WIFI6 and BT5.4 functions. The 44-pin 12mm*12mm QFN(P) package is
designed to meet customer needs in small size and low cost. This module can meet the requirements of wireless
connection and entertainment equipment. WLAN/BT function supports USB2.0 / SDIO3.0 interface, BT :function
supports UART interface, Comply with IEEE 802.11a /b/g/n/ac/ax standard protocol requirements.

The module can be applied in smart sound boxes, set-top boxes, game machines, printers, IP cameras,
tachographs, and other smart equipment.

1.1 4MEBEOME (External interface general)
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1.2 TjEE4F4E (Function Character)

® I fF SDIO/USB2.0/UART/PCM #2111

Supports SDIO/ USB2.0/UART/PCM interface
® ALK IIFEE R SAIE 14

Integrated low power timer and watchdog
1.2.1 WLAN #£ & (WLAN Features)

® CMOS #u.th g% RF. Modem 1 MAC



CMOS single-chip fully-integrated RF, Modem and MAC
® U ¥F 2412-2462MHz/5GHZz Wi-Fi6
Support 2412-2462MHz/5GHzWi-Fi6
® 20/40/80MHz 7 % Lt H 2 =ik 600.4Mbps
Theoretical rates up to 600.4Mbps at 20/40/80 MHZ bandwidth
® ¥ 5SMHz/10MHz %5\
Support 5MHz/10MHz mode
® [f]i 3 ¥ STA. AP. Wi-Fi Direct #
Support STA, AP, Wi -Fi Direct mode concurrently
® 7¥FSTBC. W AHIRIE
Support STBC, beamforming
® SR WIi-Fie TWT
Support Wi-Fi6 TWT
® CFFMIAN NAV. Z2p Xkt FEEH. £ BSSID. PPDU A HLJE
Support two NAV, buffer report, space reuse, Multi-BSSID, intra-PPDU power
® ¥ LDPC
Support LDPC
® = ¥f MU-MIMO. OFDMA
Support MU-MIMO, OFDMA
® I ¥fDCM. Mid-amble. UORA
Support DCM, Mid-amble, UORA
® 7 FF WEP/WPA/WPA2/WPA3-SAE /M N2 Thfe— 1AL
Support WEP / WPA / WPA2 /| WPA3-SAE Personal, MFP

1.2.2 BT 4F s (BT Features)
® HFWEA 5.4 MBTH MR FINED AR

Supports all the mandatory“and optional features of Bluetooth5.4

® SUFFHEMIE M

Supports advanced master and slave topologies

2. EFEZ¥(Main Parameters)

BT (Bluetooth)

FrifE (Standard) W54
$iFJEE (Frequency Band) 2.402G ~ 2.480G
RF [H$T (RF Input Impedance) 50 ohms

#10 (Interfaces) UART,USB2.0
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WLAN

FrifE (Standard) 802.11 a/b/g/n/ac/ax

iR (Frequency Band) 2412MHz~2462MHz /5180MHz~5825MHz

RF [H#T (RF Input Impedance) 50 ohms

#10 (Interfaces) SDIO3.0,USB2.0

TAE¥1E (operate condition)

i N L VBAT DC3.16 ~3.46V (Type 3.3V)
. DC 1.7~1.9V OR 3.16 ~ 3.46V

WARIEVIO (Type 1.8V OR 3.3V)

IRJE (Temperature) -40°C to +85°C

M (Humidity) 10%~90% Non-Condensing

WEE R (MSL Level) 3

R~} 5% E (Dimension )

JX~J(Dimension) 12mm(L)*12mm(W)*2.4mm(H)

#Hi (weight) 0.764g

Bt 534445 B (Hardware and Firmware information)

fSi '} ki A~ (Hardware version) | WF-MA80-2 /1.1 240701

Remark: If USB interface is selected, both Bluetooth and WIFI‘'should use USB.

3. #itRHA (Design Application)

3.1 EMECE (Pin Assignment)
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3.2 H I X (Pin Define)
EWFS EHAR 1/0 3824 1/0 iR
PIN NO Pin Name Type Description
1 GND Ground Ground
2 GND Ground Ground
3 RF_WF RF WLAN 2.4G and 5G
Antenna(Reserved)
4 GND Ground Ground
5 PWR_WF&BT Input WL&BT enable
6 PCM_SYNC Input/Output PCM Synchronization control
7 PCM_CLK Input/Output PCM clock
8 PCM_IN Input PCM data Input




9 PCM_OUT Output PCM data Output
10 GND Ground Ground
11 VBAT POWER 3.3V Supply Voltage
12 SD_D1 Input/Output SDIO Data Line1
13 SD_DO Input/Output SDIO Data Line 0
14 SD_CLK Input SDIO Clock Input
15 SD_CMD Input/Output SDIO Command
16 SD_D3 Input/Output SDIO Data Line 3
17 SD_D2 Input/Output SDIO Data Line 2
18 GND Ground Ground
19 VIO POWER 1.8V~3:3VSupply Voltage
IF use sdio3.0 vio=1.8v
Debug serial port TX
20 DEBUG_UARTO_TX Input Hang in the air when not in use,
no need to connect
21 Debug serial port RX
DEBUG_UARTO_RX Output Hang in the air when not in use,
no need to connect
22 BT_UART_RTS ouT High-Speed UART RTS
23 BT_UART_CTS IN High-Speed UART CTS
24 BT_UART_TX ouT High-Speed UART Data Out
25 BT_UART_RX IN High-Speed UART Data In
26 GND Ground Ground
27 GND Ground Ground
28 USB data D+
USB_DP Input/Output Hang in the air when not in use,
no need to connect
29 USB data D-
USB_DM Input/Output Hang in the air when not in use,
no need to connect
30 HOST_WAKE_BT Input HOST to wake-up Bluetooth
device
31 BT_WAKE_HOST Output Bluetooth device to wake-up
HOST
32 RF_BT Input/Output Bluetooth ant
33 GND Ground Ground




34 GND Ground Ground
35 GND Ground Ground
36 GND Ground Ground
37 GND Ground Ground
38 GND Ground Ground
39 HOST_WAKE_WF Input HOST to wake-up WLAN device
40 WF_WAKE_HOST Output WLAN device to wake-up, HOST
41 GND Ground Ground
42 GND Ground Ground
43 GND Ground Ground
44 GND Ground Ground

3.3 R~} & (Module dimension)
PEHN S 12%x12 (AL mm) A E:

Module Size 12x12

(unitzmm)

+0.2mm

tolerance: £0.2mm

12.0

C/1 PIN




3.4 Bt sz & (view of the module)
TZE (TOP) JEZ (Bottom)
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3.5 i S#% (Recommended Module Mounting Pattern)

IQ* 12.0mm

1.5mm 0.9mm
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Top view



4. 54514 (Electrical Character)

41 FKJiF (Max Range)

ZSH B/ BK v
Parameter Min Max Unit
VBAT (VDD _3V3 WL) 3.0 3.6 V
1.71 1.89 V
VIO  (VDD_IO)
3.16 3.46 \%
TAEEEVER  Operating temperature range -40 +85 °C
IR EJEME  Storage temperature range -40 +90 °C
ESDA& %2 Hi &
ESD Stress Voltage  To be updated Human Body Model -2000 +2000 V;
after the completion of QUAL
4.2 WIER E#IEHE (General Requirements and Operation)
S /N PrifE ISP <Ry
Parameter Min Type Max Unit
VBAT (vDD_3V3 WL) 3.16 3.3 3.46 \
1.71 1.8 1.89 \
VIO (vDD_IO)
3.16 3.3 3.46 \%
IO A N HLE Vi
0.7 x VIO - VIO \Y
10 high-level input voltage
TOfR PRI Vi
0 - 0.3 x VIO Vv
10 low—level input voltage

5. FRENIA %A Standard test condition

5.1 fa#E % {F Standard condition:
s +23°C+5C
Temperature: In arange of +23C+5C
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6./55 RF £ (Module RF Performances)

6.1 WLAN 488 (WLAN Performances)

6.1.1 WLAN RF 2.4 GHz Tx characteristics per chain operation at 25°C

Normal Condition: VDD=3.3V VIO=1.8V

Parameter Comments Min Typ | Max | Unit
RF frequency Center frequency at 5 MHz spacing 2400 2485 | MHz
range
Parameter Modulation Data rate Conditions Min Typ | Max | Unit
Tx output power 802.11b CCK 1 Mbps Mask compliant 14 ~ 20 | dBm
802.11b CCK 11 Mbps Mask compliant 14 | ~ 20 | dBm
802.11g OFDM 6 Mbps Mask compliant 14 ~ 20 | dBm
54 Mbps Mask compliant 1M ~ 19 | dBm
802.11ac VHT20 MCS0 Mask compliant 14 | ~ 20 | dBm
MCS7 EVM limited (-27 dB) L 19 | dBm
802.11ac VHT40 MCSO0 Mask compliant 14 ~ 20 | dBm
MCS9 EVM limited (-32 dB) 10 | ~ 18 | dBm
802.11ax HE20 MCSO0 Mask compliant 14 ~ 20 | dBm
MES11 EVM limited (-32 dB) 9 ~ 17 | dBm
MCSO0 Mask compliant 14 | ~ 20 | dBm
802.11ax HE40
MCS11 EVM limited (-35 dB) 8 ~ 16 | dBm
6.1.2 WLAN RF 5 GHz Tx characteristics per chain operation at 25°C
Normal Condition: VDD=3.3V VI0=1.8V
Parameter Comments Min | Typ | Max | Unit
RF frequency Center frequency at 5 MHz spacing 5150 5825 | MHz
range
Parameter Modulation Data rate Conditions Min | Typ | Max | Unit
Tx output power 802.11a OFDM 6 Mbps Mask compliant 14 ~ 20 | dBm
54 Mbps EVM limited (-25 dB) 1| ~ 19 | dBm
802.11ac VHT20 MCS0 Mask compliant 14 ~ 20 | dBm
MCS7 EVM limited (-27 dB) 11 ~ 19 | dBm
802.11ac VHT40 MCSO0 Mask compliant 14 ~ 20 | dBm
MCS9 EVM limited (-32 dB) 10 ~ 18 | dBm

11




802.11ac VHT80 MCS0 Mask compliant 14 | ~ 20 | dBm
MCS9 EVM limited (-32 dB) 10 | ~ 18 | dBm
802.11ax HE20 MCS0 Mask compliant 14 | ~ 20 | dBm
MCS11 EVM limited (-35 dB) 9 ~ 17 | dBm
802.11ax HE40 MCS0 Mask compliant 14 | ~ 20 | dBm
MCS11 EVM limited (-35 dB) 9 ~ 17 | dBm
802.11ax HE80 MCSO0 Mask compliant 14 | ~ 20 | dBm
MCS11 EVM limited (-35 dB) 8 ~ 16l-dBm
6.1.3 WLAN RF 2.4 GHz Rx characteristics per chain operation at 25°C
Normal Condition: VDD=3.3V VIO=1.8V
Parameter Comme Min Max | Unit
nts
RF frequency range 2400 | 2485 | MHz
Sensitivity at 10% PER Modulation Data rates Min Max Unit
Sensitivity (CCK) 802.11b CCK 1 Mbps — -80 dBm
802.11b CCK 11 Mbps — -76 dBm
Rx Sensitivity (OFDM) 802.11g 6 Mbps — -82 dBm
54 Mbps — -65 dBm
802.11ac VHT20 MCSO0 — -82 dBm
MCS7 — -64 dBm
802.11ac VHT40 MCSO0 — -79 dBm
MCS9 — -54 dBm
Rx Sensitivity (OFDMA) 802.11ax HE20 MCSO0 — -82 dBm
MCS11 — -52 dBm
802.11ax HE40 MCS0 — -79 dBm
MCS11 — -49 dBm
6.1.4 WLAN RF 5 GHz Rx characteristics per chain operation at 25°C
Normal Condition: VDD=3.3V VIO=1.8V
Parameter Comments Min Max | Unit
RF frequency range 5150 | 5825 | MHz
Sensitivity at 10% PER Modulation Data rates Min Max | Unit
Rx Sensitivity (OFDM) 802.11a 6 Mbps — -82 | dBm
54 Mbps — -65 | dBm
802.11ac VHT20 MCS0 — -82 | dBm

12



MCS7 -64 | dBm
802.11ac VHT40 MCS0 -79 | dBm
MCS9 -54 | dBm
802.11ac VHT80 MCS0 -76 | dBm
MCS9 -51 | dBm
Rx Sensitivity (OFDMA) 802.11ax HE20 MCSO0 -82 | dBm
MCS11 -52 | dBm
802.11ax HE40 MCS0 -76+|. dBm
MCS11 -49 dBm
802.11ax HE80 MCSO0 s76 | dBm
MCS11 46 | dBm
6.3 B F 4B (BT Performance)
6.3.1 EF4fE (BT Performance)

S Y- i BANL PRt
Parameter Condition Unit Std
WA 2 Rl

S 2402 to 2480 MHz MHz

Test frequency range

VIR HB: R i#1E 0. Channel 0 KHz

ICFT (Initial Carrier Frequency #1539 Channel 39 KHz 7575
Tolerance)

i#i% 78 Channel 78 KHz
i#HiE 0 Channel 0 dBm -6~4
i#HiE 39 Channel 39 dBm -6~4

Output Power
J#i& 78 Channel 78 dBm -6~4
DH1 KHz 25~-25
DH1 Drift rata/50us KHz -20~20
iHiE 0 DH3 KHz -40~40
Channel: 0 DH3 Drift rata/50us KHz -20~20
DH5 KHz -40~40
DH5 Drift rata/50us KHz -20~20
DH1 KHz -25~25
- . DH1 Drift rata/50us KHz -20~20
B AR TS e
Carrier HiE . 39 DH3 KHz -40~40
Channel: 39 DH3 Drift rata/50us KHz -20~20
Frequency

Drift DH5 KHz -40~40
DH5 Drift rata/50us KHz -20~20
HiE . 78 DH1 KHz -25~25
Channel: 78 DH1 Drift rata/50us KHz -20~20
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DH3 KHz -40~40
DH3 Drift rata/50us KHz -20~20
DH5 KHz -40~40
DHS5 Drift rata/50us KHz -25~25
Dflav KHz 140~175
B8 0 Df2a . KH 2115
z >
Channel: 0 V9
. Df2avg/Dflavg =0.8
R R
, . Dflavg KHz 140~175
Modulation JHIE: 39
- Df2avg KHz 2115
characteristic Channel: 39
Df2avg/Dflavg >0.8
Dflav KHz 140~175
M. 78 Df2 . KH >115
z >
Channel: 78 avg
Df2avg/Dflavg 20.8
2 R B JHIE 0 Channel 0 BER<0.1%
Sensitivity (single/ multi slot .
JHIE 39 Channel 39 BER<0.1%
packets)
(Power=-70dBm) JHIE 78 Channel 78 BER <0.1%
Bt N HL S JHiE 0 Channel0 BER <0.1%
Maximum input Level (Power=- WEi% 39 Channel 39 BER <0.1%
20dBm) JHIE 78 Channel 78 BER <0.1%
6.3.2 15F EDR #£#¢ (BT EDR Performance)
¥ w1 AL Pt
Parameter Condition Unit Std
ARSI
I’ 2402 to 2480 MHz MHz
Test frequency range
EDR #ii izt e RMS DEVM(EDR?2) <0.2
JEE RV ) Aff 52 RMS DEVM(EDR3) <0.13
EDR carry Channel: 99% DEVM(EDR?2) <0.3
frequency accuracy 0/39/78 99% DEVM(EDRS3) <0.2
and modulation Peak DEVM(EDR2) <0.35
accuracy Peak DEVM(EDR3) <0.25
RE GBER
N =E EDR2 BER<0.1%
Sensitivity (Power=- 0/39/78
70dBm) Channel: EDR3 BER<0 1%
0/39/78
=) A N2
IR B EDR2 BER<0.1%
Maximum input
0/39/78
Level ch ’
(Power=-20dBm annet EDR3 BER<0.1%

0/39/78
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7. WTEMNA (Reliability Test)

7.4 WHEEARHTE (Reliability Test)

High Temperature(Storage)

75 5 Ak
Test Item Specification
—— 7E QO'CHRBE T HE 96 /N, SRS 75 L fF FHCE 2 /MR

BLH R 2 T SE PR

Place 96 hours at 90°C environment, and 2 hours at normal
temperature and humidity then test ,module should'meet reliability
requirements

RIEA ik

Low Temperature(Storage)

TE-A0°CIAEE TN E 96 /N, SRJEEHRIR AT R BCE 2 AN 5 s,
R A2 T SEPEEEK

Place module 96 hours at -40°C environment,:and 2 hours innormal
temperature and humidity then test ,module should meet reliability
requirements

EEAR
High Humidity(Storage)

7t +60°C, 90%RHINEE R E 96N, SR 1EH I 2% T ICE2/ Mt
e D, BTN L T SEPEEOKR,

At the temperature of +60°C; 90%RH environment for 96 hours, and2
hours at normal temperature and humidity, then test, module should
meet reliability requirements

[ e

High temperature power-on

BLLE+85 C I Bl - i 96 /NI, 3t HL 45 5 2 T = P9 /N Y
NG, A R 48] RE SN 2 M REARAE .

The modules are continuously powered on at +85 ‘Cfor 96 hours, and
tested withintwo.-hours after resuming normal temperature after power-

on ,module should meet reliability requirements

iR L8

Low Temperature power-on

PERAE-A0 CIAELIESGHE L 96 /NN, 38 FELAE IR 28 TS IS /ST A
NG, A R 38) RS b 2 REARAE .

The modules are powered on continuously for 96 hours at -40°C and tested
within two hours after resuming normal temperature after the power is over.
module should meet reliability requirements
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ERE B
High and low temperature
cycling test

BRAE 85 CIAEE NE 30 7081, SRGIREFFIKEIE]-40°C G
FERGART )9 2 AN/ JHCE 30 0%k SRS 2] 85°CINE
30 it GREEFARKIEIY 2 AN/, itk EEEAR 10 k. )5
FEF IR TIE 2 AN EINE, AR 2 AT SV e AR .
Testing Max 85°C 30 min s, Temperature shift time: within 2hrs.
Testing Min -40°C 30 min , Repeat 10 cycles. The module should be
cold to normal temperature for two hours, module should meet
reliability requirements

IR B
High and low temperature
Shock Test

ERIEE . B {E+85°C, 0.5/ -40+3°C,. 0.5 /i, R
G R 5 x N, JEIA 50 X, FERRAESRAT T IE 2 N fE k. A5
K7 i A2 ] PP R A A

+85s°C,0.5hour, -40+3°C,0.5hour, Temperature shift time within
5mins,50cycles, Take measurements after.2hours in-normal
condition.

TRBIL L

Vibration Resistance

PRENAIA: 10~200Hz, FAUEZR: 0.1 oct/min, HAMIHEE:

2.5G. X , Y, ZEAT W& AN, HREN 58S = /NS A LE R IR
ORI, AN A AT SE VR BB A

Freq: 10~200Hz, 0.1 oct/min, max.acceleration: 2.5Grms- Test time:
X, Y, Z axis for 6 hours#After 1 hour vibration test, do the test in each
direction. In normal.temperature condition, take measurements
within 3 hours. medule should meet reliability requirements

PREEMNR L PRI E . 70G(m/sec2); whiiiNtE]: 11 ZRP; b

P A7 10 BRI 10 K. ZEH T =AU,
Shock Test LI ST A
Shock Test: Impact acceleration: 70G(m/sec2), impact time: 11 m
Second, impact frequency and direction: 10 times each in 6
directions. In normal temperature condition, take measurements
within 3hr, module should meet reliability requirements
NAEEERY, 22 i %5=150pF, T APA=330Q, +2kV, 3 X, [AlkE
iy

Electrostatic Resistance

0.5 %, FEFRHERAF TTE 2 NS JE IS AL PR T X0 57 e =2 A0 b )
) .

Human body model, C=150pF,R=330Q,+2kV, INT=0.5S/3times,
Take measurements after 2hours in normal condition (Only for shield
case and GND).
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& VE:remark

av AFUE P REURS 1 RE A SR H MG e A mIHR A A ) R R R I X

The standard and performance in specification are defined using the control circuit of SHINWA

b. FEWCHME BHIVEEIN, N R REthae, ARSI T MBI, EEAR

The parts are subject to change with any improvement within the range of the specification without prior notice

cv WNERATZHE 1A H AW, — & Z4 CA NS HiRiE. #id 14 HRIRIER, SIC ¥R CA&INEHE, 15 f# Please
return the recognized specifications within a month from the issued date. It is over a month from the issued date, we will
think that specification is recognized.

8. i fFHFEZE I (Product Using Notice)
VANELAE R I % R S i A SRR T A . RR LR 1.8 VIO HHL .

Do not use in more than a variety of electrical parts under the condition of rated condition. Need 1.8V 10 port
voltage matching module.
2. B RF 5542 AFH RERZE, b BT o as s s = 4.
Since RF signal line is the key line, so try to reduce signal interference.
3B AR A R AR P B i F AR o, RV R
Module using process is easy to damage by static productsplease the main electrostatic discharge.
AWIFI F1 BT d1 T W& # CAEAE 2.4G B RN TAERAF(EEETE S e, AT aess I LU ROIRIL
Both WIFI and BT work in the 2.4G band, At the same time channel competition problems at work, the following
conditions army occur:
1).BT £ LAERS, WIFI ZEE (a4 A sl 45 75
BT at work, WIFI connection time may arise more than 45 seconds.
2).BT 7& TAERF, WIFI 0] 58 H BT 2% 5
BT at work, WIFI sometimes may appear offline.
3).WIFI 7£ TAER, BT A] gt L& B 4 2k
WIFI at work, BT may appear staccato or dropped.
5. H TAREH A RO B HAF MR SR LRI DL, ISR TT DR AT BB A I 14 75 3K

Due to the large size of the module and the stamp hole, the ladder steel mesh can be used
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9. U35 E (Package Information)
B TR B e i i, kaonm BT

Module shipments by vacuum packaging, packing diagram as follows:

et (Tray )

WIFT #ide (WIFT Module)

i & 4*%50=200PCS

7 i FL L 2 L AR

Antistatie” vaeuum. packaging

bag

MAEETER

Schematic diagram of vacuum

i & 200*5=1000 PCS
&——— (Module quantity: 200*5=1000PCS)

AR
Vacuum packaging bag packing

MR RS (Outer packing box size) : 285*203*211mm
Remark:#Mfitr2 5044 (Label Specification On Packing Box)

PERRRE 2 IR P B ZERBEATITED, 75 R4 M5 SR O A AR R RS T EN
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This label will be printed according to the customer’s requirements,

otherwise it will be printed according to general label specification of Shinwa module.

10. fff%(appendices)
#VE: T HRINBES%

Remark: Reference only

ffi3% 1 (appendix 1) Reset Power-Up/down system

Ui BRI/ F AR (Reset/Power up system)

7E VBAT 1 VIO fftH1 5, BT EN 1 WL _EN &k (RHFERD , BN &L T RPIRE .

After VBAT and VIO are fed to Device and while BT _EN and WL _EN are de-asserted (LOW), the device is in Shutdown state.
AT R PRSI WA EE DC/DC N LDO SRS R 2, Xt T B i) (it A AT 45 U b o

While in Shutdown state all functional blocks, internal DC/DC's and LDQO's will be disabled. The power supplied to the functional
blocks is cut off.

vbat a'\ \
\
H
\
vio 5 = \
\
P
\
\r N
pwrkey ~ e~ ey \
\ \ \
P % s
\ ! )
chipstatus poweroff 'l poweron ki poweroff poweron Y poweroff

tl: VIO's power on time >= VBAT's

t2: power key's high time >= VIO's #200us

t3: chip all power on ready time >= power key high time + 8ms
t4: pwrkey pull low to chip all pewer off time >=6ms

ik 2 (appendix 2) [EIFEEESE ML (Recommended Reflow Temperature Profile)
T ZRHRE L

Pb-Free Parts Heat Resist Temperature Profile:

Peak 260°C
Max 3 sec
-------------------- T Ramp-down
w_ rate2"6°C/s ? rateZ"8°cfs
G . . G :l ;
g =N | Ramp-up . 3% |
e e s ; i
E rate2*6 CJS : ' 30S0sec
E | above 220°C’
1 I
& y 4 5
i Pre-Heating
150~190°C
60™120sec
Time (S)
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T2FE Process T 1R E R Lead-Free solder condition
IR E  Pre-Heat 150~190 C

TiFARE]  Pre-Heat Time 60~120 S

FERM IR Time above liquids Above +220 C 30~55S

K EE  Peak temperature +260 C

o it RS TE] Time of peak temperature 3S

%&£ Remark

1. B RRE 2 ol
Reflow soldering is allowable 2 times maximum
2. NTRIEREERY, HFEELRESEPE MRS
In order to have better SMT solder performance, please add Nitrogen during reflow process

Mi=% 3 (appendix 3) FILIEEEZFEIT (The Hand-soldering Information)
B )T TR S H LU K

The Modules can withstand the following hand soldering specification

1. BRI E R BB AE 360+£10°C

The soldering iron tip temperature should be set to 360+10°C

2. BT TR [ 7R 7E 3 AP A

The manual soldering time should be within 3 second.

3% 4 (appendix 4) T (Storage Condition)
RNT i RERBEENEEESR, FERFULTFM0:

The following conditions should be kept for soldering and keeping in storage for the module

1. FETHRRAE T BAAAAIR « fE1KT 40°C, 90% RH 21 N IRAFE 12 M H
Shelf life in dry bag: 12 months at <40°C and 90% RH
2. BRLETTHG, BEH AT R B ) S5 2% A ) b 2
After bag is opened, module should be subjected to soldering reflow or equivalent processing
a) fEfiT 30°C, 60%RH T %4 F, 168 /i A (floor time)idf AT 1R #
soldering within 168hrs at factory condition of <30°C,60%RH
b) TEAET 10%RH s - {74k
Stored at <10% RH
3. WRALF VAT SR, BEERAE SRR R S
Modules will be required baking before mounting
a) MfHEEIRAN 2315 C, BAE>10%HH)
Storage Room temperature is not 2315 ‘C and humidity >10%RH
b) AREE F1ii 2 o a 5L b A4
Above item 2.a OR 2.b are not met
4. WORFREMLKE, BT IR EAN SRS, 78 125 CHIPAEL T B 8 /N
If dry baking is required, modules should be baked for 8hrs
5. MENE, MEAERT AN, REMEH

After baking, leave it for 1 hour at room temperature then use it
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f43% 5 (appendix 5) HCI UART Interface

The module supports the HClI UART transport layer as defined in the Bluetooth Core Specification, Version
4.0, Volume 4, Part A. In addition to communication with the host, the HCI UART interface also supports
Bluetooth software (in-band) sleep control. The HCI UART interface circuit use digital /0 pins that receive
power from the VDD _IO supply. Their /O performance specifications meet the requirements stated.

The HCI UART transport layer uses the following setting for RS232.

UART Parameters

UART parameter Value
Number of data bits Eight
Parity bit Mo parity
Stop bit One stop bit
Flow control RTS/CTS (hardware)
Flow off response Two bytes maximum AU
Supported transport bit (9.6 K, 19.2 K, 38.4 K, 57.6 K, 115.2 K, 126 K, 2304 K, 250 K, 460.8 K, 500 K,
rates (bps)’ 720K, 9216 K, 1M, 1.6 M, 2 M, 3 M, 3.2 Mywith an accuracy of +1.5/-2.5%
Host baud rate tolerance | +3%

1. UART maximum baud rate is 3.2 Mbps.

The HCI UART transmit timing is showing as follows. The HCI UART receive timing is showing as
follows.

CTS (in) \

tﬂf‘ﬂuu"‘ -

TXD (out)
HCI UART transmit flow control timing
_ Paramt_er \ ¢ Description Min Typ Max | Unit
: toffygy Delay from CTS to TXD stop e — 1 byte

HCI UART transmit flow control timing

21



RTS (out) \
mﬁuj .‘ -
RXD (in)
HCI UART receive flow control timing
| Parameter Description Min Typ | Max | unit
| toff g Delay from RTS to RXD stop 16 — — byte
HCI UART receive flow control timing
= 6 (appendix6) PCM interface specifications
Parameter Description Min | Typ | Max Units
Clock rate (slave) |Determined by the master 64 - 2,048 kHz
Clock rate (master) | (32 MHz * N/4,000), in which N is an integer 64 - 2,048 kHz
8=N=<=256
Frame size - 1 8 256 Bits
Slot size - 1 13 16 Bits
Slot number Number of slots that can be configured per frame | 1 - 32 | Slots/frame

Example timing diagrams and specifications for slave’and master configurations are described in
the following tables and illustrations.

s
[ | . |
PCM_CLK
A4 /S
| Tasyne) | Thisyng) | |
| P 4 | |
PCM_SYNC@LF) | | | |
WA Ly |
| | | -[ii{pa'n_nut} |
I | I | .
bbb
L/ | e |
I I l Tst _in) l Th _im)
L | | m}*—*r—f"“ Ve
pcm N | | | >< [
R I I Lol /N

PCM interface timing diagram(slave)

PCM interface timing in slave mode
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Symbol Description Min | Typ Max | Units
Fpem_clk PCM_CLK frequency 64 - 2,048 | kHz
TSpem_sync Setup time PCM_SYNC to PCM_CLK fall 0 - - ns
Theem sync Hold time PCM_CLK fall to PCM_SYNC fall 150 - - ns
7 —_— Delay from PCM_CLK rise to PCM_OUT 0 - 150 | ns
Tspem_in Setup time PCM_IN to PCM_CLK fall 0 - - ns
Thoom in Hold time PCM_IN after PCM_CLK fall 150 - = ns
Frame
Start
I, N I __ \: s
pcmctk  F t ¥ /
A I\ A I\ A
| ! | Tdsync) |
| i A S
PCM_SYNC | ! | |
I I 1 |
| I | I
s ! < | e
pcmout | Y I | I X
AN i | | f N
I I l in) I hipcm _in)
B I | _T_’(f —
pemin 1Y I | ) 1 \{'
WA ! I/ - /\
'
PCM interface timing diagram(master)
PCM interface timing in mastermode
Symbol Description Min | Typ Max Units |
FpPem_cik PCM "CLK frequency 64 - 2048 kHz
Tdgync Delay fram PCM_CLK rise to long SYNC -10 - 50 ns
Tdoem _out Delay from PCM_CLK rise to PCM_OUT -10 = 50 ns
TSpemWn Setup time PCM_IN to PCM_CLK fall 50 - - ns
Poom i Hold time PCM_IN after PCM_CLK fall 150 | - - ns

=% 7 (appendix 7) SDIO Interface Timing

1.DS Mode
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input | Not valid Not valid _

Vs | I

Voo Bopyima | 11
O i q—p. — |'._ L
> % - __:_ Vou "n"u:-H'|r_ _ :
Output Not/valid I Valid | Notvalid
—}= Vou Vog
T t
Vg mmmeomo-- | |

Output timing (default speed)
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Parameter Symbaol Min Max Unit
Clock CLK (all values are referred to min (V) and max (V) )
Clock frequency Data Transfer Mode fpp 0 25 MHz
Clock frequency Data Identification Mode | fop 01400 400 kHz
Clock low time tL 10
Clock high time twH 10
Clock rise time triH —
Clock fall time trHL -
Inputs CMD, DAT (referenced to CLK)
Input set-up time tisu 5
Input hold time tiy 5
Outputs CMD, DAT (referenced to CLK)
Output Delay time during Data Transfer tooLy 0
Mode
Output Delay time during ldentification toouy 0 0 ns
Mode
2.HS Mode
Voo
SDIO_CLK input
VH
T
Voo : . >
E —| Vi : Vi *l- F | T :
input o v Netvalid
7 ] \I";L_ L 5 ol il
Vie |
Input Timing(High Speed)
trn S e
1 - » - -
' Vin 4= Vi Vi
SDIO_CLK input 50% Vo v v F [ 50% Voo
Vs R trne
» tarmin)
“ Vou Vow T
Valid Not valid
e | Voy o _| 4 -

QOutput Timing(High Speed)
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Parameter
Clock CLK (all values are referred to min (Vi) and max (V)

Symbol Min Max Unit

Clock frequency Data Transfer Mode

Clock low time

Clock high time

Clock rise time

Clock fall time
Inputs CMD, DAT (referenced to CLK)
Input set-up time

Input hold time

Qutputs CMD, DAT (referenced to CLK)
Qutput Delay time during Data Transfer Mode
Qutput Hold time

Total System capacitance for each line

3.SDR Mode
Clock signal timing

IUlZPIJ";l e —

SDI0_CLK input

Vg == ——
Symbol Min
lewk 4.80 - 208MHz (max.) between rising edge, Vq7=0.975V
tor, lcr — 0.2 o1k ns ior: Iop <0.96ns (max.) at 208MHz, C=10 pF
Clock duty 70 %
Input ti
4
CLK input H Va
I
I
I
|
N :
Voren Ky I | LT |
VIH v’“
CMD input d
DAT[3:0] input e v 2 : " val!d\"u. :
Ve T———---o : H
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Symbol Min Max Unit SDR104 mode
tig 14 — ns C =10 pF, V7=0.975V
tiy 0.8 — ns C=10 pF, V=075V
Symbol Min Max Unit SDR12, SDR25 and SDR50 modes
tig 3,00 — ns C =10 pF, Vr=0.975V
tiy 0.80 - ns C=10 pF, V1=0.975Y

4.Output timing
Fixed data window(SDR12, SDR25, SDR50)

Vool '*

SDIO_CLK input  —+— Ver
|

Vi |

'.

i

taowr

F'y

Voo

CMD Output
DAT[3:0] y
Qutput &

Symbol Min Max
topuy - 7.5
troouy == 14
tan 1.5 —

k=10ns, CL=30 pF, driver B for SDRS0wr
TeLk=20ns, CL=40 pF, driver B for SDR25,12
Hold time at the tygy , CL=15 pF

Al 3|2

Output timing of variabl w({SDR104)

o

€MD Output T Vow  Vow (T
DAT[3:0] v Valid i .
Output & O +’_
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Symbael Min Max Unit Remark
top 0 2 ns Qutput phase
Mpop -350 +1550 ps Delay variation due to temperature change after
tuning
toow 0.6 - Ul |topw=2.88ns at 208 MHz.

5.DDR50 Mode
Clock timing

{=T"

I

I
uﬂ-ﬂlﬂ _— = e == :‘

I

SDIO_ CLK input

T
Symbol Min Max Unit \ Remark
loik 20 — ns 50 ax)
ter tee -— 0.2%g 1k =4ns {max) at 50 MHz.C=10 pF
Dty 45 55 cycle

BUS timing for DDR50

Fee

I

1

|

| |

|

Tisuzs | Lo I
|

I

|

|

-,

| Kz
|l !li ! ]
Y 4 DAT I ! |
Invalid X | Datd 1 invalid X1 pata | & Irwalid Data Invalid
nput i I
I T ! ¥ | T
I | .
! [
1
|
I
I

Eoouizs imas)

g
I

f

DAT[3:0]
output
Available timing window far Available timing window for
card output transition haost to sample data from card
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Parameter | Symbol I Min | Max | Unit Remark

Input CMD (referenced to CLEK rising edge)
Input setup time tizu 6 - ns C ==10 pF

Input hold time [I1K:] — ns C ==10 pF

Qutput CMD (referenced to CLK rising edge)

Qutput delay time toouy — 13.7 ns CL<=30 pF
Cutput hold time tan 15 3 ns CL==15 pF
Input DAT (referenced to CLK rising edge)

Input setup time tisuzx 3 - ns |C==10pF
Input hold time bz 0.8 — ns C ==10 pF
Qutput DAT (referenced to CLK rising edge)

Output delay time toouy yax — 7.0 ns Cl==25 pF
Duipul hold time topLyex 1.5 . ns 4 GL¥=15 pE

Mizx 8 (appendix 8) Z=FH it RFE (Reference Design Schematic) an NEFR;

FCC Statement

FCC standards: FCC CFR Title 47 Part 15 Subpart C Section 15.247 FCC CFR Title 47 Part 15 Subpart E Section 15.407

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) This device may not cause harmful interference, and (2) this device
must accept any

interference received, including interference that may cause undesired operation.

Any Changes or modifications not expressly approved by the party responsible for compliance could void the user's authority to operate the equipment.

Note: This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to part 15 of the FCC Rules. These limits.are designed to provide
reasonable

protection against harmful interference in a residential installation. This equipment generates, uses and can radiate radio frequency energy and, if not installed and used in
accordance with the

instructions, may cause harmful interference to radio communications. However, there is no guarantee that interference will not occur in a particular installation. If this equipment
does cause

harmful interference to radio or television reception, which can be determined by turning the equipment off and on, the user is encouraged to try to correct the interference by one
or more of the

following measures:

—Reorient or relocate the receiving antenna.

—Increase the separation between the equipment and receiver.

—Connect the equipment into an outlet on a circuit different from that to which the receiver is connected:

—Consult the dealer or an experienced radio/TV technician for help.

FCC Radiation Exposure Statement

This modular complies with FCC RF radiation exposure limits set forth for an uncontrolled environment. This transmitter must not be co-located or operating in conjunction with
any other antenna or

transmitter.

If the FCC identification number is not visible when the module is installed inside another device, then the outside of the device into which the module is installed must also display
a label referring

to the enclosed module. This exterior label can use wording such as the following: “Contains Transmitter Module FCC ID: ZWYMA802

When the module is installed inside another device, the user manual of the host must contain below warning

statements;

1. This device complies with Part 15 of the FCC Rules. Operation is subject to the following.two conditions:

(1) This device may not cause harmful interference;

(2) This device must accept any interference received, including interference that may cause undesired operation.

Note: This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to part 15 of the FCC Rules. These limits are designed to provide
reasonable

protection against harmful interference in a residential installation. This equipment generates, uses and can radiate radio frequency energy and, if not installed and used in
accordance with the

instructions, may cause harmful interference to radio communications.

However, there is no guarantee that interference will not occur in a particular installation. If this equipment does cause harmful interference to radio or television reception, which
can be determined

by turning the equipment off and on, the user is encouragedto try to correct the interference by one or more of the following measures:

—Reorient or relocate the receiving antenna.

—Increase the separation between the equipment and receiver.

—Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.

—Consult the dealer or an experienced radio/TV technician for help.

2. Changes or modifications not expressly approved by the party responsible for compliance could void the user's authority to operate the equipment.

The devices must be installed and used in strict. accordance with the manufacturer's instructions as described in the user documentation that comes with the product.

Any company of the host device which install the modular with modular approval should perform the test of radiated & conducted emission and spurious emission, etc. according
to FCC part 15C :

15.247 and 15.209 & 15.207 ,15B Class B requirement, Only if the test result comply with FCC part 15C : 15.247 and 15.209 & 15.207 ,15B Class B requirement then the host
can be sold

legally.

FCC RF Radiation Exposure Statement

This equipment complies with FCC RF radiation exposure limits set forth for an uncontrolled environment. This device and its antenna must not be co-located or operating in
conjunction with-any other antenna or transmitter.

“To comply with FCC RF exposure compliance requirements, this grant is applicable to only Mobile Configurations. The antennas used for this transmitter must be installed to
provide a separation distance of at least20cm from all persons and must not be co-located or operating in conjunction with any other antenna or transmitter.”

The OEM must certify the final end product to comply with unintentional radiators (FCC Sections15.107 and 1 5.109) before declaring compliance ofthe final product to Part 15 ofthe
FCC rules andregulations. Integration into devices that are directly or indirectly connected to AC lines must add withClass Il Permissive Change.

The OEM must comply with the FCC labeling requirements. If the module 's label is not visible wheninstalled, then an additional permanent label must be applied on the outside of
the finished productwhich states:“Contains transmitter module FCC ID:ZWYMAB802"Additionally, the following statement should be included on the label and in the final product's
usermanual:

“This device complies with Part 15 of the FCC Rules. Operation is subject to the following twoconditions:

(1) This device may not cause harmful interferences, and(2) this device must accept any interference received, including interference that may cause undesiredoperation."” The
module is limited to installation in applications. Separate approval is required for allother operating configurations, including portable configuration with respect to Part 2.1093
anddifferent antenna configurations. A module or modules can only be used without additionalauthorizations if they have been tested and granted under the same intended end - use
operationalconditions, including simultaneous transmission operations, When they have not been tested andgranted in this manner, additional testing and/or FCC application filing
may be required. The moststraightforward approach to address additional testing conditions is to have the grantee responsible forthe certification of at least one of the modules
submit a permissive change application. When having amodule grantee file a permissive change is not practical or feasible, the following guidanceprovides some ad ditional options
for host manufacturers. Integrations using modules where additionaltesting and/or FCC application filing(s) may be required are: (A) a module used in devices requiringadditional RF
exposure compliance information (e.g., MPE evaluation or SAR testing), (B) limitedand/or split modules not meeting all of the module requirements, and (C) simultaneous
transmissionsfor independent collocated transmitters not previously granted together. This Module is full modularapproval, it is limited to OEM installation ONL Y. Integration into
devices that are directly or indirectlyconnected to AC lines must add with Class Il Permissive Change. (OEM) Integrator has to assure

compliance ofthe entire end product include the integrated Module.Additional measurements (15B) and/or equipment authorizations (e.g. Verification) may need to beaddressed
depending on co-location or simultaneous transmission issues if applicable. (OEM)Integrator is reminded to assure that these installation instructions will not be made available to
the enduser
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———————————————————————————————— | . .
3 = _: — rsueewe  HOST to wake-up WIFI device "H effective” :
! | g e ot WLAN device to wake-u " ive"
o -up HOST "H effective |
: BT ANT 69 1 cony | oR C1A3 | 1007 : : |
S 3 3 |
l 50 OHm matching circut - g g | e e e — - -
: g g ' r—-r—-——~——>—>>~>>>>~>~>~>>>>>>>>—> > 77— 77~ 1
| 4 | | - |
| | | | | 50 OHm matching circut L
l = = | | | l l | | ! lOpF% glAl lOpF% #BAl ANTL |
L--———————— . - - - - = — 1 - | 2 3 a
e el - s bk 8B b B B R FE R BB | WIFI ANT 3 3 |
: Bluetooth device to wake-up HOST "H effective” = : 2 3 8 2 3 5 8 8 8§ £ 3 : ] ] = :
| . . - l |||—33— GND i' g. GND —1 ||| | l
|  HOST wake-up to Bluetooth device"H effective" """ | ; 2 ¢ ? :| I = I
| —————————————————————————————— - _l BT_RF GND | | l —————————————————————————————— _l
__________________________________ | 30 HOST_WAKE_BT GND —4 I|| rl——\/\/_\/\;K;_—F—&S\/_——_——_——_——_——_——_——_:
l , Qq . l WIFI and BT enable "H effective"
D i USB_DM PWR_WF&BT ] PWR_WF |
: USBZ'O INTERFACE USB_DP ™ l 28 USB_DP PCM_FSYNC 6 I - —W\,— E—— ?j_PCM_—SYNZHo; - - - - -""-=>"-"="-"="="="="="="-"="-"= —l
I should make be 90 ohm differential impedance : | p—2— o Po_cIK (. : AN o ik HosT :
- - - - —— 8 .
__________________________________ =2 e —wW—m—oeuses BT PCM INTERFACE |
: UART_RXD_HosT <} AVAVAY: R6 33R i 23 BT_UART_RX PCM_OUT |—2 l NN N/ PvP— <] PCM_OUT_HOST |
I UART_TXD_HOST [» AVAVAY: R7 SR _| 24| BT UART_TX GND —10 I|| |— —————————————————————————————— J
| BT HCI |NTERFACE UART_CTS_HosT <1 AVAVAY: ro e | 23 1 BT_UART CTS él ﬁl VBAT |—L r — — _f:YY: _ —}—33\,_ ————————————————————— 1
! o s | A € ) | 8] o oomooweres VBAT connect to VDD 3.3V !
| UART RTS_HOST [ > NN\ i N :(39' :(39' o o | = m |
—————————————————————————————————— ! 2 EE e 2 2 5 4 8 & 3 e the ripple shoud be within 5% VBAT l
| |
l : v R OR B R R ERE PR P |- Recommand current >=1000mA !
| | |
| DEBUG_UART_RX {__} NN\ RL 3R | | - . . . - - - |
| Wl FI D EBUG UART I NTER FACE DEBUG_UART_TX [ NN\ R2 3R : — N 4
: | | '
—————————————————————————————————— } (] spio_b1 |
[~~~ ——————mm e m e ————— — | ; s Should make be 50 R Impadance |
I VIO can connect to VDD 3.3V or 1.8 ? | WV ww ! i |
: . . . FB1 u,' ' | | 1 spio_o3 SDIO |NTERFACE |
| the rlpple ShOUd be W|th|n 5% VIO o o_l_ S_I_ | | <] spio_p2 I
| 18V | 33v | sSDI020 %I; i;I; | | '
. Recommand current >=50mA 18V | — | sDI030 - = | R it e !
S |
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External antenna specification

HMBUR £

K& port MR A

Antenna port photo

BT Antenna SMA

0000

WIFI Antenna SMA

v
K] 5: 2) Antennas(2) KA BRAF])

Antenna manufacturer: 2J Antennas (2J Antenna Co., Ltd.)

KL 5 2)6602Ba-SP
Antenna model; 2)J6602Ba-SP
RNEE I A

antenna gain

| Antenna | 2410-2490 MHz 4920-7125MHz Peak Gain




2. 4G 5.0G 6G
Cable 1 2 3.5 3.6 dBi
Cable 2 2.2 3.6 3.6 dBi

Please refer to the chart below for PCB size of RF line terminal.

Thejline between the E@nal

antenna amUheuIe must

wwg'y

) ®
®
o A\ /A /@ /@ =







