
User Manual

This WiFi product uses Intel wireless module and Haonuo electronic antenna, please refer to the
specifications below for details.

Type Brand Remark

Module Intel  Reference page 2-11

Antenna Haonuo Electronics

Co.,LTD



@ Electrical S沁cifications

Electrical Specifications 
九Is section provides Information about the electrical 51Peclflcatlons for the product module. The 
S沁lflcatlon covers the module hardware Interface slg心Is.

1.1 2230 and 1216 form-factor pinouts 

There are two plnout lists, one for the platform side, and one for the module side. Note that some 
signals are crossed (such as UART Rx on platform side is connected to TX on the module side) 

Note: The module plnout is based on the PCJe•_M.2_Electromechilnicil/_Spec, with few cha叩es to 
the plnout In order to support Intel SKL platform. 

Table 1-1 Kev A·E 2230 platfor m and module plnout (M.2 revision for 2015) 
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Electrical Specifications 

们n• I Pin Nome 
, lotform Plnout 

Pin N酗,,.

Modulo Plnovt 

=� 35 咑pO 陨pO

36 NC NC 

37 P盯no P£Rn0 

38 ru真真屑e印 QJNI(晨巨印
(O)IW3.JV) (I)(叩.3¥)

◄O 

•1 氏R心 PETpO 

42 CUll(QJ( CU赈0鼠

�6 COEX2(1/0) COEX2(1/0)(0/1的）
(0/1.IN) 

47 RffQ.KPO REFCU<PO 

48 COEXl COEXl 
(1/0)(0/1 8 V) (1/0)(0/1.SV) 

49 呾0.KNO REFOJ<NO 

50 SUSCUC SUSCU( 
(32 kHl) (32 kHz) 

(0)(0/3.3 V) (1)(0/3.3 V) 

Vo心兮• on 
C..-dSI妇 I

NA 

NA 

沁le• PHY 
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沁le• 如

3.3V 

Q.INK PHY 
(IV) 

沁re• PHY 

0.JNK PlfY 
(IV) 

沁Je• PHY 

18V 

1.8V 

PC!e• PHY 

1.8V 

PCle阳Y

3.3V 
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W山N,

I 
Conne-n on 

雹,_廿，Pl•廿orm/U•呵＂
0<WIG'9 

L..而叩如心WLAN 
PHYlev呻a心not
dlgi口I pins 

WLAN I PCle• PHY signals; use 
PHYlev呻a心not
digital pins 

WI.AN Also SIJl)l)Ort 1.8 V 
electrical levels on this 
signal 

WlAN CUNK PHY 

WLAN 

WL戍 I CLINK PHY 

WLAN 

WlAN令 ShO<lld be coming 
Bluetooth• from L TE card 

WLAN + Sh叫d比coming
Bluetooth• from L TE card 

WLAN 

WlAN令 Shoold be coming 
Bluetooth" from LTE card 

W巳N

WLAN + Not us已byWsP
Bluet00lh4 
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"". Pin N_.me 伊'" N厕＂卷
＂叭form Pl"°vt Modulo Plnout 

S2 I 尺RSTI)f 呻叩·
(0)(0/3.l V) (I)(叩，3 V) 

53 Q.KREQO• CL.KREQOI 
(10)(0/l.3 V) (10)(0/3.3 V) 

54 I WJ)ISA8l£2t W_DISABLE2睿
(0)(0/3.3 V) (1)(0/3.3 V) 

55 叩从印， 旰W压to,
(10)(0/3.3 V) (10)(0/3. 3 V) 

56 W_DISABlfl# W_OISABlfl# 
(0)(0/3.3 V) (1)(0/3.3 V 

59 PfTp l 响pl

60 12C CUC/UART_TX l2C 0.K/UART_欧
(0)(0/1.8 V) (1)(0/1.8 V) 

61 I PfTn l 顽nl

62 ALERT引UART_CT ALERH/UART_RTS 
S (l}(0/1.8 IJ) (0)(0/1 8 V) 

Electrical Specifications 
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C
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gnanlsil( 

; 心
PHY l evels a 
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Bluetooth• for 12C In M.2 1.0 but 

actu any not us蚁In
SIP 
In new M.2应2015 It 
Is u如． 如esIS ISH 
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Electrical Specifications 

曹In• I Pin N暴厅，． ，，lnNlffl. Vc
o

.,
ludgeSlde on WUN, Connection on 

俨1赋lorm Plnout Hodul.门“心t .1...too小气 pt.tf"m/U”. 
orWIGlg 

6` I NFC_RESETI /UA NFC_RES ET I /UARl 1.8 V WLAN + This pin was dedicated 
RT_RTS _CTS (1)(0/1 8 V) Blue1001h fo, 12C In M.2 1,0加t

(0)(0/1 8 V) actuaNy not u如h
S廿'·
In new M.2 tor 2015 It 
Is used, serves as I SH 
UART, Ind Its VO心忱
level is 1.8 v 

65 芘即1 吁:Tpl PCfe•如 WIG勺
66 PERST1, PERST1, 3.3 V WIG勺

(0)(0/3,3 V) (1)(0/3.3 V) 
67 PCie• PHY WIG勺
68 3.3 V WIG勺

3.3 \J WIGlg 

PCie• PHY WIG勺

PCle．如 WIG勺

Table  1一2 1216 pl摹tform module plnout (M.2 revision for 2015) 

Pin霹l 旧nN暴厅｀ Pin心斤 V
O

o"C赢.
g“o' platform plnout modulo plnout 

S妇
UIM_POWER_ UIM_POWER_ NA 

SRCJGPIOl SRC/GPIOl 
2 I UIM_POWE凡 UIM_POW芘- NA 

SNK SNK 

3 I UIM夕WP UI凡SWP NA 

NA 

NA 

NA 

4

WLA.N, I Connection on Pl臧form/OU尸
皂l�tooth气

or WI灿g
Slgnal not u也；II!田I! NC In platform 
side 

Signal not used; lelNe NC in pl忒fo,m
sl北

Signal not used; le1Ne NC in platform 
side 

Signal not used; le1Ne NC In pla出>rm
side 

Signal not used; le矶e NC In platform 
side 
Signal not used; le幻e NC In pl吐form
Side 
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ltln幽 Pin Name 阿n心斤
pl•tfo叩plnoul module plnoul 

10 12C_OATA 12C_OATA 

1 I COEXl COEXl 

2 I COEX2 COEX2 

3 I COEXJ COEXJ 

4 I SYSCLK/GNSS SYSCLK/GNSS 
。 。

S I TX...8巳NKING/ 立以.ANKING/
GNSSI GNSSl 

6 I RESERVED/ RESERVED/ 
V001018 VOOl018 

Electrical Specifications 

VonolC.tagNI e WLAN, 
邑!.,.tooth•, I Connectlo n on曹lotfo,m/归炉

Side or WI叩

NA 
S
SiIDE gnal not used; le1Ne NC In platfom, 

1.8V WlAN + Should比, coming rrom L TE card 
Bl心［如·

1.8V WlAN + Should比, coming r rom L TE card 
Bluetoc心·

1.8 V I WlAN + Sh叫d be coming rrom L TE card 

NA 

l.8\1 

Optional; 
1.8 V, 

o廿Mlse
leave NC 

NA 

NA 

1,8V 

Bluetooth• 

Signal not used: le�e NC In platform 
sic他

Should be coming rrom L TE card 

U父d to忱a reserved s勾nal, c:an be 
served es VOOIOl.8 V to the module 
呤uires alignment wl中the module 
vendor 

Signal not us心； le,rve NC In platfom, 
SIDE 

Signal not used; lea,e NC In platform 
side 

I WlAN + 
I

加Is pin was心e吹d, now used fo, 
Bluetooth• ISH·UART 1.8 V 

l.8 V I WlAN + This pin was res,,rv�, now us�10< 
Bluetooth• ISH·UART 1.8V 

1.8 V I WLAN + Th Is pin was reserved, now used for 
Bluetooth• ISH-UAAT 1.8 V 

1.8V I W凶�+
I 

This pin was志吨，now used fo, 
Bfuetooth• ISH·UART l 8 V 

3.3 v I WIAN + I Not supported on WsP 
Bluetooth• 

3,3v I WIAN I fJJso s叩port 1.8 v electrical levels on 
this signal 

3.3 V I WIAN I Also support 1.8 V e_tectrical leve_ls on 
this S ig心1
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Electrical Specifications 

言亏：；；：�二二-�
3.3 v I WIAN I Also s叩PO<t1.8 V e氐订lcallevels on 

this signal 

PCI�• 
PHY 

PCJe• 
PHY 

Pele• 
PHY 

PCJe• 
PHY 

PCle• 
PH� 

PCle• 

.,,�,;. 
(1 V) 

43 I QJIIIUm I Q�I CLINK 
PHY 

(IV) 

44 I QaC,,JW1r CIIIII; 卫m I 3.3V 

45 I SDIO_
(0) 

I也S盯· 5010_11怎竺n l NA 
(I) 

46 I SDIO_WAIC!# 叩o_w血• I NA 
(I) (0) 

47 I S0IOJ)ATA3 SDJO.PA"I: 心l NA 
(IOl/WIGIG_

U 
(10)/WIGIG_

U 

IIICf_TICD (0) M.,: 凡D (J)

48 I SDIOJ:,Al: 心 SDX>..J)A"I: 心l NA 
U

ART
( IO)IWI_RXD GIG.. (I) UM( 101/W T_TD真功XG(O)

_ 

49 I 5010.PATAl SDIO..P八'Al I NA 
UMT

( IO)IWI_CT
SGl

(l. (l) U
( 10盯)/W玉IGIG(0

_
) 

so I SOIOJ)Al: 心 5D10.J)A't心l NA 

U(
战
IO)IWIT.,JtlSG

IG_
(O) 

UM(10)/W
T_ClS

IGIG
(_ Q

6

WIAN I PCie• PHY slgnalS; use PHY ltNels and 
not digital pins 

WIAN I PCie·PHY slgnalo; use PHY le,,els and 
not dlgl切Ipins 

WIAN I POe• PHY signals; use PHY lf!Yels and 
not呴归I pins 

WIAN I POe·PHY signals; use PHY lf!Yels and 
not digital pins 

WlAN I PC! e• PHY signals; use加lf!Vels and 
not dig心Ipins 

WlAN I PCJe• PHY signals; 屯e PHY if!<lels and 
not digital pins 

WLAN I CUNK PHY 

W巳N I U.!NK PHY 

WIAN I WsP also SUppo,tS 1.8 V electrlca 
, esels on this signal 

Signal not used; le矶e NC In p4a!f, 如
side 

Signal not田ed;I如e NC In p4all叩
side 

Signal not us巳I; le矶eNC In p4artc叩
sid e 

Slgnal not used; leave NC In platform 
side 

Slgnal not used; lelN@ NC In plarJom, 
side 

Signal not used; leave NC In p4attom, 
side 



曹In• Pon Name Pin心me
pl• 行orm pl心UI m心ule pin out 

5 L SDIO_CMD SDID_CMD 
(10) (10) 

52 SDIO_CUC (0) SDIO_CLI((Q 

SJ 

54 

55 

56 

57 

58 I PC凡SYNC/125
_

ws 

59 I PC凡OUT/125_
SD_OUT 

60 I PCM_IN/12S_S 
D_IN 

6 l I PCM_CU</12S_ 
SCK 

64 U五）2旱

65 LEDlll 

66 RfSfRVfO/ISH 
2_UART_CTS 
(1)(0/18 V) 

67 RESERVED/JSH 
2_UART_RTS 
(0)(0/l 8 V) 

PCM_SYNC/12S 
_
ws 

P CM_IN/125_ 
SDJN 

PCM_OUT/125_ 
SO_OUT 

PCM_Cl.1(/12S_ 
SCK 

LED21 

LEDlf 

RESERVED/I SH 
2_UART_RTS 
(0)(0/1 81/) 

RESERVED/!SH 
2_UART_CTS 
(1)(0/1 8 V) 

Electrical Specifications 

Voltage WLAH, Connectlo n on Pl飘form/归g•
onOlrd Bluetoolh•, 

Side or WI叩

NA Signal not used; le吓e NC In pCatform 
Si de 

NA I Signal not used; le矶e NC In platlom, 
side 

3.3 V I Bl屯tooth•
Alth

so 
is s

s
lguppnal

ott • On LB Ve如lcal level< on 
,e1.,.,ant SKU• 

1.8V Bluetooth9 On relevant SKUS 

1.8 V BluetOO(h9 On relevant SK us 

1.8 V Bluetooth• On relevant SKUs 

1.8 V Bluetootl、· On relevant SKUS 

1.8 V Blue1001h♦ On relevant SKUS 

1.8 V Bluetooth• I On relevant SKUS 

1.8 V Bluetooth• I On relevant SKUS 

1.8 V Bluetooth• I On relevant SKUs 

3.3 V Bluetooth• Also suppon: L 8 V e如lcal levels on 
this ,lgnal 

3.3 V Bluetooth" On九levant SKUs 

3.3 V WlAN On relevant SKUS 

NA S
si
lde 9n1I not used; leltve NC In pla吹盯n

NA S
si
i
de 
gnal not used; letNe NC In platf叩

3.3 V Bluetc如·

3.3 V Bluetooth• 
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Electrical Specifications 

Voltage 
o-;.';;";d I•�� 二'

WLAN, I Conn,,ctlon on Plotlorm/Usage 

1.2 Pinout variations 

1.2.1 No Bluetooth®SKU 

When the product Is used as WI-Fl only, the following changes In the plnout apply: 
• Don't leave Bluetoo叩USB signals of Windstorm Peak N.C. Keep Bluetoo叩USB signals 

connected to USB host on the platform side, or connect the USB signals of Windstorm Peak to 
GND through pull down. 
- Ratlonale: Prevent extra current due to keeping USB N.C {a known Windstorm Peak Issue). 

• Keep W_Dlsable2/t connected to GND. 
- Rationale: Keep Bluetooth令in reset. 

• Other plnout oonnectton stay the same as In the WI毛A and Bluetooth• case. 

1.2.2 No IntetilD AMT 

For pla的rms that do not use Intei9 AMT, the CLINK slg心Is should be left not connected on the 
platfonn side. 

1.3 Peak current consumption 

Table 1-3 Peak current consumption 

Name 

Peak c:urrent 

Description 

Peak current from 3.3 V s u印ly, lndudl屯l
WI干I and Bluetoot�. Averaged over 25 
u secase. 
Pea k curre nt fro m 3 . 3 

A
V 
v

s
e
u
r勾
印

"
l y , ln du d l 屯l

Wl•FI and 81uetooth•. over I 
min. 

1.4 M.2 power and ripple limits

Value Notes 
[mA] 
l.lA 

700mA 

The following guideline is an addendum to the M.2 electrical spec regarding power supply rise 
sequence. The rise time of the power (0 V to 3.3 V) must not exceed 10 mSec, and must not hav七
glitches or ramps. Agure J·l shows e心mples of the correct rise的w.
Figure 3-1 Power supply rise flow 

� — X ./于x
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Electrical Specifications 

3.4.1 Power supply ripples 

There must-not be a glitch higher t归n 0.3 Von the power supply. Any glitch that Is higher than 0.3 V 
might be interpreted by the module as a power-on心et, which will cause the card to lose stored data 
and reboot. 

During platform low-power modes, such as S3 (stand-by state) glitches, will lead to connection failure 

3.4.2 Platform state trans1t1ons 

Platform designers should carefully design the transition from platform on state to platform stand七y
state and vice versa, so that the power su叩ly will remain stable and have no glitches. 

Table 3-4 M.2 power supply 易ndripple llm归

Platform Po-r Rall Requirements 

Power feed心nae 3.3 V +/--0. 165 V 

Power rise time < 10 1115eC 

M釭lmu m ripple 200mVI干， 什equency 10-500 kHz 

Allowed power rall noise 300 mVpp 

1.5 M.2 ground {GND) 

灿ground pins are connected on the M.2 module to a conYTlon ground plane. The platform designer 
should connect all M.2 GND pins to the platfonn system GND. 

§
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Mechanical Specifications 

Mechanical Specifications 

Note: The module's mechanical spedficatlons adhere to the PCie仁凡之ElectromechanicaLSpec.

2.1

Table 2-1 

Weight 

Weight of WsP module 

ProductSKU 

Windstorm Paak 2230 

Windstorm Peak 1216 

Size (mm x mm) 

2230 

1216 

Weight (51) 

2.57 +/- 0.02 

0.59 +/一O.Ol

4.2 M.2 2230 
. .  

mechanical spec巾cation

Flgure 4·1 shows the dimensions for type 2230. 

Figure牛l Wind多torm Peak M.2 SKU dimensions (Type 2230 A七）
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FCC ID: 2AZSCEC-3816S 
Please take attention that changes or modification not expressly approved by the party 
responsible for compliance could void the user’s authority to operate the equipment. 
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.
This equipment complies with FCC/IC RSS-102 radiation exposure limits set forth for an
uncontrolled environment. This equipment should be installed and operated with minimum
distance 20cm between the radiator & your body.

(1) Operational use conditions
***if your module has professional users use condition limitations, please keep
below sentence here Module has professional users use condition limitations,
Host product manufacturer please ensure giving such warning like “Product is
limited to professional users use” in your product’s instruction.

(2) Antenna used
Antenna Type Brand/ manufacturer Model No. Max. Antenna Gain 
PIFA Haonuo Electronics 

Co.,LTD 
/ 3dBi 

(3) Notice to Host Product Manufacturer
Any deviation(s) from the defined parameters of the antenna trace, as described
by this instruction, host product manufacturer must notify us that you wish to
change the antenna trace design. In this case, a Class II permissive change
application is required to be filed by us, or you (host manufacturer) can take
responsibility through the change in FCC ID (new application) procedure
followed by a Class II permissive change application.

(4) Labelling Instruction for Host Product Integrator
Please notice that 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 FCC ID: 2AZSCEC-3816S ”  any similar wording that expresses the
same meaning may be used.
§ 15.19 Labelling requirements shall be complied on end user device.
Labelling rules for special device, please refer to §2.925, § 15.19 (a)(5) and
relevant KDB publications. For E-label, please refer to §2.935.

(5) Installation Notice to Host Product Manufacturer

The OEM integrator is responsible for ensuring that the end-user has no
manual instruction to remove or install module. 

The module is limited to installation in mobile application, a separate 
approval is required for all other operating configurations, including portable 
configurations with respect to §2.1093 and difference antenna configurations. 



(6) Antenna Change Notice to Host manufacturer
If you desire to increase antenna gain and either change antenna type or use 
same antenna type certified, a Class II permissive change application is required 
to be filed by us, or you (host manufacturer) can take responsibility through the 
change in FCC ID (new application) procedure followed by a Class II permissive 
change application.

(7) FCC other Parts, Part 15B Compliance Requirements for Host product manufacturer 
This modular transmitter is only FCC authorized for the specific rule parts listed 
on our grant, host product manufacturer is responsible for compliance to any 

other FCC rules that apply to the host not covered by the modular transmitter 
grant of certification. 
Host manufacturer in any case shall ensure host product which is installed and 
operating with the module is in compliant with Part 15B requirements. 
Please note that For a Class B or Class A digital device or peripheral, the 
instructions furnished the user manual of the end-user product shall include 
statement set out in §15.105 Information to the user or such similar statement 
and place it in a prominent location in the text of host product manual. Original 
texts as following: 

For Class B 

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. 

For Class A 

Note: This equipment has been tested and found to comply with the limits for a Class A digital device, 
pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable protection 
against harmful interference when the equipment is operated in a commercial environment. This 
equipment generates, uses, and can radiate radio frequency energy and, if not installed and used in 
accordance with the instruction manual, may cause harmful interference to radio communications. 
Operation of this equipment in a residential area is likely to cause harmful interference in which case 
the user will be required to correct the interference at his own expense. 
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