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1 M‘ \ Overview

1.1 &4} Introduction

H158V-S & — kK B A =L RE, LB ogmidl, Sk SDIO2.0 #hill, H:T Rtk
4+ SV6158 775, Hilr PCB M#i k4. (¥ 802.11b/g/n txift.

H158V-S is an excellent performance WLAN SDIO2.0 network interface device. Based on
iCOMM chipset SV6158. support 802.11b/g/n standard. Module integrated PCB printed antenna.

1.2 4514 Features

TAETE 2.4GHz A Bk

Operate at ISM 2.4GHzfrequency bands

FUR B RF B OKIE % 150Mbps

Wi-Fi 1 T 1 R allow data rates supporting up to 150 Mbps PHY rates
SDIO I #ih iz i 3¢ HF 50Mhz

SDIO clock up to 50Mhz

BEZH R <) 23x21mm

Module size is 23x21mm

B4 3 PCB MR#ER K 2k

Module have integrated PCB printed antenna

1.3 jffﬁi@ Block Diagram

FN-LINK TECHNOLOGY LIMITED 1 Proprietary & Confidential Information
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1.4 B IHS General Specification
5 Model H158V-S
iR Description Wi-Fi module
X~} Dimension £ x % x 5:23x21x2.4mm
Wi-Fi #1 Interface SDIO V2.0
TAFIE ¥ Operating temperature | -10°C to 70°C
iR E Storage temperature -40°C to +85°C
R B B RoHS #54
RoHS All hardware components are fully compliant with EU
RoHS directive

1.5 #:¥F T1E 2%/ Recommended Operating Rating

RAME | BAME | BRKME | BT
Min. Typ. Max. Unit

TAFIE ¥ Operating Temperature -10 25 70 °C

FN-LINK TECHNOLOGY LIMITED 2 Proprietary & Confidential Information
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VBAT 3.0 3.3 3.6 \%
VDDIO 1.7 1.8 0r3.3 3.6 \%

1.6 EEJRLI#E current informations

Vce=3.3V, Ta=25° C, unit: mA

HLYi Current V1418 Average
11b 11Mbps TX mode 186.6

11g 54Mbps TX mode 158

11n HT20 MCS7 TX mode 159.4

11n HT40 MCS7 TX mode 161

RX mode 35.7
Saving mode DTIM3 0.21

BLE TX 90.3

BLE RX 33

1.7 EEPROM information

NA

2 ﬁﬂ‘iﬁ)\*ﬂ% WiFi Specification

2.1 Wi-Fi 5153#% 2.4G band Specification

IhBE Feature

}#412 Description

Te 2k b7 UE WLAN Standard

IEEE 802.11 b/g/n Wi-Fi compliant

A JEH Frequency Range

2.400 GHz ~ 2.4835 GHz (2.4 GHz ISM Band)

7 ##{= 14 Number of Channel

2.4GHz: Ch1~Ch14

PEEAFR Spectrum Mask

754 |EEE ¥r#fE compliant with IEEE Standard

Hi R 2 Freq. Tolerance

+20PPM

%1 H Th# Output Power

11b /11M : 17+ 2 dBm EVM <-9dB

119 /54M : 15+ 2dBm EVM < -26dB

11n /MCS7: 15+ 2dBm EVM <-28dB

FN-LINK TECHNOLOGY LIMITED
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At T3 3 00 N 1) 8 oy X B e
Other rate power setting by driver
HAE AR
Bt R B Sensitivity Typcal value Standard value
- 1M @ -94 dBm <-83
- 2M @ -92 dBm <-80
11b,20MHz@8% PER
- 5.5M @ -91 dBm <-79
- 1M @ -89 dBm <-76
- ©6M @ -89 dBm <-85
- 9M @ -88 dBm <-84
- 12M @ -87 dBm <-82
119,20MHz@10% PER - 18M @ -84 dBm <-80
- 24M @ -81 dBm <-77
- 36M @ -78 dBm <-73
- 48M @ -73 dBm <-69
- 54M @ -71dBm <-68
- MCSO0 @ -89 dBm <-85
- MCS1 @ -86 dBm <-82
- MCS2 @ -84 dBm <-80
- MCS3 @ -80 dBm <-77
11n,20MHz@10% PER
- MCS4 @ -77 dBm <-73
- MCS5 @ -72 dBm <-69
- MCS6 @ -71dBm <-68
- MCS7 @ -70 dBm <-67
- MCSO0 @ -89 dBm <-82
- MCS1 @ -85 dBm <-79
- MCS2 @ -83 dBm <-77
- MCS3 @ -80 dBm <-74
11n ,40MHz@10% PER
- MCS4 @ -76 dBm <-70
- MCS5 @ -71dBm <-66
- MCS6 @ -70 dBm <-65
- MCS7 @ -68 dBm <-64
ICP NN 802.11b : -10 dBm
Maximum Input Level 802.11g/n : -20 dBm
REK W (2 dBi
Antenna reference antennas with 0~2 dBi peak gain

FN-LINK TECHNOLOGY LIMITED 4 Proprietary & Confidential Information
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3 %I Hﬁl%)‘( Pin Assignments

3.1 3|~ Z B pin Outline

<ToiAg B>
<Top view>
GND [ 1] [19] GND
GND | 2] [18] GND
GND | 3] [17] GND
<] 5] [s] [ [s] [s] fu] il i [l il [ [
< zZ < @ (@) é w wn wn wn w w (o)
5'3 O 8 % I = o © o ID o O %
- o ° £ 83222829
Z Zz S =
II'I'I
T
O
@
3.2 5| I%E X Pin Definition
Fs BFR g it Hhiid S
PIN# NAME TYP Description Voltage
1 GND GND connection
2 GND GND connection
3 GND GND connection
4 VBAT P DC input 3.3V 3.3v
5 NC No connection

FN-LINK TECHNOLOGY LIMITED 5 Proprietary & Confidential Information
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6 VDDIO P DC input 1.8V or 3.3V 1.8Vor 3.3V
7 GND GND connection
3 CHIP EN | Enable modl.JIe, d.efault internal VDDIO
- pull high with10K
9 WL_WAKE_HOST | 1/O Module wake up host VDDIO
10 SD D2 I/O0 SDIO Data line 2 VDDIO
11 SD D3 I/O0 SDIO Data line 3 VDDIO
12 SD _CMD I/O0 SDIO Command VDDIO
13 SD CLK I SDIO Clock VDDIO
14 SD DO I/O0 SDIO Data line 0 VDDIO
15 SD D1 I/O SDIO Data line 1 VDDIO
16 GND GND connection
17 GND GND connection
18 GND GND connection
19 GND GND connection

P:POWER [INPUT O:OUTPUT

4 RTJ- Dimensions

4.1 7= 5 B Module Picture

LxW:23x21 mm

271D Arrirn

Shiedded cover

WL E OFIRR

|

e

H: 2.4 (20.2) mm

|5

FN-LINK TECHNOLOGY LIMITED 6 Proprietary & Confidential Information
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Weight

1.53g

4.2 Q_Q.EI]FE‘E\ Marking Description

4 FrlE &
H158V-S
CXXXXX
200800

\ ),

4.3 ﬁéﬂ.ﬁﬂ‘ Physical Dimensions

11.5

FN-LINK TECHNOLOGY LIMITED
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4.4 HEF B R T Layout Reference

(unit: mm)

o
&)
—

SN
—
an

o.!

11,75 E

Q)
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6 HT,“?E;R Host Interface Timing Diagram

6.1 SDIO 5| H{I#EiAR spIo Pin Description

i 3 F SDIO V2.0 iR A, 1.8V #1 3.3V H°F,
Module with SDIO V2.0 interface, support 1.8V and 3.3V voltage level

H158V-S

SDIO 4-Bit Mode

DATAO

Data Line 0

DATA1

Data Line 1

DATA2

Data Line 2

DATA3

Data Line 3

CLK

Clock

CMD

Command Line

FN-LINK TECHNOLOGY LIMITED
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6.2 ERIABLHS F SDIO Default Mode Timing Diagram
5D Clock
SD Input Not Valid X Valid Mot Valid
t — t
f
5D Output Not Valid X Valid Mot Valid
A
SDIO TIMING WANEFORM
SDIO version 2.0 Timing Specifications
Symbol | Parameter | Min. | Typ. | Max. | Unit
Clock CLK (All values are referred to min{Vi) and max (V).
fpp Clock frequency Data Transfer Mode 0 50 MHz
trun Clock rise time 3 ns
tri Clock fall time 3 ns
Inputs CMD, DAT (reference to CLK)
tisu Input set-up time &} ns
i Input hold time 2 ns
QOutputs CMD, DAT (reference to CLK)
Output Delay time during Data

RonLY Transfer Mode 14 i
tom Output Hold time 2.5 Ns

6.3 SDIO _EHHfFF SDIO Power-on sequence

Kl 4 BoR R EIIRED Indk s T, ALFE B LDO_EN 51 R )46 1 % % F RS AT .
LDO_EN i\ Ha~F 4 2 fr %5 VDDIO HE HFAHIA . fEVI4GE RS, LDO_EN {55 1] LA
PREFEAR ST DL AR, B3 Bk IS H T DA S| 2B 5 B A, 7 LDO_EN #f i my 9F H.
FHLA B b 7R

1. £ 1.3 20N, HEmAH EREAM (POR) o FHLATLLFE DPLL ¥ & A5,

R B RERIA K B 26MHz.  PIE0E AT B i i R A
2. 2234 100us (1) DPLL W E N 8], FHUAT LUK P A Bl i B o aide, S A [ 1A

FN-LINK TECHNOLOGY LIMITED 10 Proprietary & Confidential Information
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Figure 4 shows the power-on sequence of the module from power-up to firmware download,

H158V-S

including the initial device power-on reset evoked by LDO_EN signal. The LDO_EN input level
must be kept the same as VDDIO voltage level. After initial power-on, the LDO_EN signal can be
held low to turn off the SV6158 or pulsed low to induce a subsequent reset. After LDO_EN is
assert and host starts the power-on sequence of the SV6158. From that point, the typical
SV6158 power-on sequence is shown below:

1. Within 1.3 millisecond, the internal power-on reset (POR) will be done. And host could
download firmware code of DPLL setting if the crystal is not default setting, 26MHz. The

internal running clock is crystal frequency.

2. After 100us of DPLL settling time, host could set internal clock to full speed and finish all the
downloading of firmware code.

Ry rwma * G0
VBAT vBAT=E 13

f‘_fu":n."?; bl
VDDIO | e

-

i 5 i l_."
oo en "~ ]
.'EE:__;:f ! |
DvoDiz ]
DVDD16 { P
| i
Intema) POR T — T = L nelilug i
Llms l"‘HL
FW Download
EHL L B -Il-u.l-q mtmﬂh::h =ode
WiF crymis s moy S e | ekl ik g
etmrral tiock o DPLLY
Figume 4 ; Power-on sequence

FN-LINK TECHNOLOGY LIMITED 11 Proprietary & Confidential Information
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t
VBAT hEn L 3
VBAT ___ffjf
VDD Min___
VDDIO
ViL_nRs
Flgure 5 : Reset Timing
Tabla 2 : Rasel Timing Paramalers
Parameters | Description Min. Unit
ti Duration of LOO_EN signal level < Vi nRS3T o | 30 us
rasel the chip

BiZH LDO_EN 5| iml FH T e B A AN S . WESEMMBRE, ST R,
SR ENUEE. et AT, MAC. BB 1 SOC WiHi, ﬁﬁﬁﬂ%ﬁ%{%ﬁﬁﬁo —BHENE )
TIEAE, SRS AR, AR5 FA4TF DPLL. fei#iieeiziT/a, Ira ke
K258 o

The SV6158 LDO_EN pin can be used to completely reset the entire chip. After this signal has
been de-asserted, the SV6158 is in off mode waits for host communication. Until then, the MAC,
BB, and SOC blocks are powered off and all modules are held in reset. Once the host has
initiated communication, the SV615XP turns on its crystal and later on DPLL. After all clocks are
stable and running, the resets to all blocks are automatically de-asserted.

FN-LINK TECHNOLOGY LIMITED 12 Proprietary & Confidential Information
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7 72%% EE% Reference Design

H158V-S

SHD Gyn =2

1| ZHD A i
§

=
1
=
1
FLETT [ -
I by o 2o o o
_ = I_'" - ! . ".I oDooOon |'I =
= ) L I E =
m o - T ] | I S
= L S - S TR S S T B - B
o [ELI . r- a B - - :"\-l :"l 4 L= =
£ -l = w
pal w pu] i S| I I T
s o = I ] I~ =
= = L R
- I = = o TR |
- [ x_'r o . e} .": HTEE T
=1 -
o a i
f 3
i - I
- :'_C Ta x
a Hoet interface
™, H
@

%1% Note:
REXBHAFRFERREZHTXE, E0FLUT BT

Antenna keep as more as possible clean space.
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Clearance 16mm

Clearance 16mm Clearance 16mm
—— e —

_Clearance 16mm |

—5—

LLlearance 1&mm

l

==

FN-LINK TECHNOLOGY LIMITED 14 Proprietary & Confidential Information



—ry—-i_Fraes

Al = e

H158V-S
8 "[,le-!i]'f—é IE\ Ordering Information
Part No. Description
SV6158P,b/g/n,WiFi,1T1R,SDIO,23x21 R 2R, T BE
EGH158VSXX-00 S ,b/g/n,WiFi, : ,23x21mm, 7 K £, 17 B il
I
9 9&%‘%&14:5“% Key Material List
AR BN N
Crystal | 3225,24MHZ,CL=12pF,10ppm ECEC,HOSONIC,TKD,JWT
H158V-S-V1.0,black,4L,23X21X0.8m
PCB m XY-PCB,LX-PCB,SL-PCB,Sunlord
SV6158,11b/g/n,SDIOWIF, ,
Chipset am ! iCOMMSEMI
4x4mm,QFN32
Inductor | 0603 4.7uH,20%,400mA Sunlord,cenke,ceaiya,Microgate
Shielding | H158V-S-V1.0 shielding Suntech,Jlitong
TVS 0201 ESD WAY-ON,Murata,Sunlord

10 ﬂiiﬁgﬁ? Environmental Requirements

10.1 HEFE P17 Bl 28 Recommended Reflow Profile

Referred to IPC/JEDEC standard.
Peak Temperature : <250°C
Number of Times : <2 times

FN-LINK TECHNOLOGY LIMITED 15 Proprietary & Confidential Information
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Slope: 1=~2 "Cfsec max. :
{ 217°C to peak | peak @ 250°C

Ramp down rate |
Max , 25 /sec.

Preheat : 150-200C

6B0-120 sec

“=.. Ramp up rate e
Max , 2 “Cfeec Time {sec)

10.2 {# FH 1% 8H The notice before installed

I Wi-Fi Bt
AT WIFL RS, {5 A DR B B 47 15 It
2. [ B N 2R B AR IR 25 7 P T, s ) AR B B ey 250+5°C .

RPBB R, AR E S H IR

1 GRBR LA S UR A e 1) o R 8 MH, MFEAERM: EE: <40C,
FHXHRSE: <90%r.h

2 AR EEE— BT, AARn R

LR

)k R E RN T 30% (HEE) , i 30%~40% Ckyt) , BiRT 40% (L)
FAE R AR

2.) L) MEREEES]: <30°C, MHXHEE<60%. .

3). ZEla—2 P, wh Al LAORAF 168 /N [H A o

3. —HITIF, 40 168 /Ny R 52

1), DA IRAFEIRIEL, DL B i i .
2). HEEEIRE: 125°C, 8 /M.

3). BiKEfE, MNEE TR FE AL,

FN-LINK TECHNOLOGY LIMITED 16 Proprietary & Confidential Information
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Wi-Fi module installed note:

1. Take and use the WIFI module, please insure the electrostatic protective measures.
2. Reflow soldering temperature should be according to the customer the main size of the
products, such as the temperature set at 250 + 5 °‘C for the MID motherboard.

About the module packaging, storage and use of matters needing attention are as follows:

1. The module of the reel and storage life of vacuum packing: 1). Shelf life: 8 months, storage
environment conditions: temperature in: <40 °C, relative humidity: < 90% r.h.

2. The module vacuum packing once opened, time limit of the assembly:

Card:1) check the humidity display value should be less than 30% (in blue), such as: 30% ~ 40%
(pink), or greater than 40% (red) the module have been moisture absorption.

2.) factory environmental temperature humidity control: = -30 C, = 60% r.h..

3). Once opened, the workshop the preservation of life for 168 hours.

3. Once opened, such as when not used up within 168 hours:

1). The module must be again to remove the module moisture absorption.

2). The baking temperature: 125 °C, 8 hours.

3). After baking, put the right amount of desiccant to seal packages.

11 @;% Package

11.1 487 Reel

A roll of 350pcs

e
2
"Il.. %,
W

FN-LINK TECHNOLOGY LIMITED 17 Proprietary & Confidential Information
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11.2 @,ﬁ"ﬁé‘lﬁ Packaging Detail

Yty AR AL L% the take-up package

Using self-adhesive tape

Size of black tape:24mm*32.6m the cover tape :21.3mm*32.6m
Color of plastic disc:blue

A roll of 350pcs

NY bag size:420mm*450mm size : 335*335*55mm

FN-LINK TECHNOLOGY LIMITED 18 Proprietary & Confidential Information
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The packing case size:335*255*360mm

12.3 {BHURFHE Moisture sensitivity

R4 IPC/JEDEC J-STD-020 #5ik, #iHAy 3 iR FEBURBE &, /MO8 FH X Fh 4L A 1 e
AHFRER.

AN, P AL AE R LA

a) HHRPEIIERE: 7E<40° C M<90%AMHXEE (RH) 12 /1MH.

b) AR R4 IPC/JEDEC J-STD-033A 55 5 B, 30° C/60%RH.

c)  HWURZFAMAVF, FTIFEF B a2 8] i B K I TA] A 250 168 /NS

b) 5 “IPC/JEDEC J-STD-033A % 5.2 B~

& WRAEFEM D) Bie) , T EHE

e) RN IR/ RESERANEE R T5ET 10%, #7524t E

The Modules is a Moisture Sensitive Device level 3, in according with standard IPC/JEDEC
J-STD-020, take care

all the relatives requirements for using this kind of components.

Moreover, the customer has to take care of the following conditions:

a) Calculated shelf life in sealed bag: 12 months at <40°C and <90% relative humidity (RH).

b) Environmental condition during the production: 30°C / 60% RH according to IPC/JEDEC
J-STD-033A paragraph 5.

c) The maximum time between the opening of the sealed bag and the reflow process must be
168 hours if condition

b) “IPC/JEDEC J-STD-033A paragraph 5.2” is respected

d) Baking is required if conditions b) or c) are not respected

e) Baking is required if the humidity indicator inside the bag indicates 10% RH or more

FN-LINK TECHNOLOGY LIMITED 19 Proprietary & Confidential Information



FCC MODULAR APPROVAL INFORMATION EXAMPLES for Manual

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.

CAUTION: 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 equipment complies with FCC 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.



OEM INTEGRATION INSTRUCTIONS:

This device is intended only for OEM integrators under the following conditions:

The module must be installed in the host equipment such that 20 cm is maintained between the antenna and
users, and the transmitter module may not be co-located with any other transmitter or antenna. The module
shall be only used with the internal on-board antenna that has been originally tested and certified with this
module. External antennas are not supported. As long as these 3 conditions above are met, further transmitter
test will not be required.

However, the OEM integrator is still responsible for testing their end-product for any additional compliance
requirements required with this module installed (for example, digital device emissions, PC peripheral
requirements, etc.). The end-product may need Verification testing, Declaration of Conformity testing, a
Permissive Class Il Change or new Certification. Please involve a FCC certification specialist in order to
determine what will be exactly applicable for the end-product.

Validity of using the module certification:

In the event that these conditions cannot be met (for example certain laptop configurations or co-location
with another transmitter), then the FCC authorization for this module in combination with the host equipment
is no longer considered valid and the FCC ID of the module cannot be used on the final product. In these
circumstances, the OEM integrator will be responsible for re-evaluating the end product (including the
transmitter) and obtaining a separate FCC authorization. In such cases, please involve a FCC certification
specialist in order to determine if a Permissive Class Il Change or new Certification is required.

Upgrade Firmware:

The software provided for firmware upgrade will not be capable to affect any RF parameters as certified for
the FCC for this module, in order to prevent compliance issues.

End product labeling:

This transmitter module is authorized only for use in device where the antenna may be installed such that 20
cm may be maintained between the antenna and users. The final end product must be labeled in a visible area
with the following: “Contains FCC ID: 2ASV9-H158VS".

Information that must be placed in the end user manual:
The OEM integrator has to be aware not to provide information to the end user regarding how to install or

remove this RF module in the user's manual of the end product which integrates this module. The end user
manual shall include all required regulatory information/warning as show in this manual.



FCC MODULAR APPROVAL INFORMATION EXAMPLES for Manual

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.

CAUTION: 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.

WARNING

Changes or modifications not expressly approved by the manufacturer could void the user’ s authority to
operate the equipment.

“CAUTION : Exposure to Radio Frequency Radiation.
Antenna shall be mounted in such a manner to minimize the potential for human contact during normal
operation. The antenna should not be contacted during operation to avoid the possibility of exceeding the FCC

radio frequency exposure limit.



IC Information

This device complies with Industry Canada license-exempt RSS standard(s). Operation is subject to the
following two conditions:

(1) this device may not cause interference, and

(2) this device must accept any interference, including interference that may cause undesired

operation of the device.

The end product must be labeled to display the Industry Canada certification number of the module.
Contains transmitter module IC: 24909-H158VS

Information for OEM Integrator

This device is intended only for OEM integrators under the following conditions:
1) The antenna must be installed such that 20 cm is maintained between the antenna and users, and
2) The transmitter module may not be co-located with any other transmitter or antenna.

End product labelling
The label for end product must include
“Contains FCC ID: 2ASV9-H158VS, Contains IC: 24909-H158VS”.

“CAUTION: Exposure to Radio Frequency Radiation.

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled environment. This
equipment should be installed and operated with minimum distance of 20cm between the radiator and your
body. This transmitter module is authorized only for use in device where the antenna may be installed such
that 20 cm may be maintained between the antenna and users.”



Requirement per KDB996369 D03

2.2 List of applicable FCC rules

List the FCC rules that are applicable to the modular transmitter. These are the rules that specifically establish
the bands of operation, the power, spurious emissions, and operating fundamental frequencies. DO NOT list
compliance to unintentional-radiator rules (Part 15 Subpart B) since that is not a condition of a module grant
that is extended to a host manufacturer. See also Section 2.10 below concerning the need to notify host
manufacturers that further testing is required.3

Explanation: This module meets the requirements of FCC part 15C(15.247).

2.3 Summarize the specific operational use conditions

Describe use conditions that are applicable to the modular transmitter, including for example any limits on
antennas, etc. For example, if point-to-point antennas are used that require reduction in power or
compensation for cable loss, then this information must be in the instructions. If the use condition limitations
extend to professional users, then instructions must state that this information also extends to the host
manufacturer’ s instruction manual. In addition, certain information may also be needed, such as peak gain
per frequency band and minimum gain.

Explanation: The EUT has a PCB Antenna, and the antenna use a permanently attached antenna which is not replaceable.

2.4 Limited module procedures

If a modular transmitter is approved as a “limited module,” then the module manufacturer is responsible
for approving the host environment that the limited module is used with. The manufacturer of a limited
module must describe, both in the filing and in the installation instructions, the alternative means that the
limited module manufacturer uses to verify that the host meets the necessary requirements to satisfy the
module limiting conditions.

A limited module manufacturer has the flexibility to define its alternative method to address the conditions
that limit the initial approval, such as: shielding, minimum signaling amplitude, buffered modulation/data
inputs, or power supply regulation. The alternative method could include that the limited module
manufacturer reviews detailed test data or host designs prior to giving the host manufacturer approval.

This limited module procedure is also applicable for RF exposure evaluation when it is necessary to
demonstrate compliance in a specific host. The module manufacturer must state how control of the product
into which the modular transmitter will be installed will be maintained such that full compliance of the
product is always ensured. For additional hosts other than the specific host originally granted with a limited
module, a Class Il permissive change is required on the module grant to register the additional host as a
specific host also approved with the module.

Explanation: The module is not a limited module.



2.5 Trace antenna designs

For a modular transmitter with trace antenna designs, see the guidance in Question 11 of KDB Publication
996369 D02 FAQ - Modules for Micro-Strip Antennas and traces. The integration information shall include
for the TCB review the integration instructions for the following aspects:

layout of trace design, parts list (BOM), antenna, connectors, and isolation requirements.

a) Information that includes permitted variances (e.g., trace boundary limits, thickness, length, width, shape(s),
dielectric constant, and impedance as applicable for each type of antenna);

b) Each design shall be considered a different type (e.g., antenna length in multiple(s) of frequency,

the wavelength, and antenna shape (traces in phase) can affect antenna gain and must be considered);

c) The parameters shall be provided in a manner permitting host manufacturers to design the printed circuit
(PC) board layout;

d) Appropriate parts by manufacturer and specifications;

e) Test procedures for design verification; and

f) Production test procedures for ensuring compliance.

The module grantee shall provide a notice that any deviation(s) from the defined parameters of the antenna
trace, as described by the instructions, require that the host product manufacturer must notify the module
grantee that they wish to change the antenna trace design. In this case, a Class Il permissive change
application is required to be filed by the grantee, or the host manufacturer can take responsibility through the
change in FCC ID (new application) procedure followed by a Class Il permissive change application.

Explanation: Yes, The module with trace antenna designs, and This manual has been shown the layout

of trace design, antenna, connectors, and isolation requirements.

2.6 RF exposure considerations

It is essential for module grantees to clearly and explicitly state the RF exposure conditions that permit a host
product manufacturer to use the module. Two types of instructions are required for RF exposure information:
(1) to the host product manufacturer, to define the application conditions (mobile, portable - xx cm from a
person’ s body); and (2) additional text needed for the host product manufacturer to provide to end users in
their end-product manuals. If RF exposure statements and use conditions are not provided, then the host
product manufacturer is required to take responsibility of the module through a change in FCC ID (new
application).

Explanation: This module complies with FCC RF radiation exposure limits set forth for an uncontrolled
environment, This equipment should be installed and operated with a minimum distance of 20 centimeters
between the radiator and your body." This module is designed to comply with the FCC

statement, FCC ID is: 2ASV9-H158VS.



2.7 Antennas

A list of antennas included in the application for certification must be provided in the instructions. For modular
transmitters approved as limited modules, all applicable professional installer instructions must be included as
part of the information to the host product manufacturer. The antenna list shall also identify the antenna
types (monopole, PIFA, dipole, etc. (note that for example an “omni-directional antenna” is not considered
to be a specific “antennatype” )).

For situations where the host product manufacturer is responsible for an external connector, for example with
an RF pin and antenna trace design, the integration instructions shall inform the installer that unique antenna
connector must be used on the Part 15 authorized transmitters used in the host product. The module
manufacturers shall provide a list of acceptable unique connectors.

Explanation: The EUT has a PCB Antenna, and the antenna use a permanently attached antenna

which is unique.

2.8 Label and compliance information

Grantees are responsible for the continued compliance of their modules to the FCC rules. This includes
advising host product manufacturers that they need to provide a physical or e-label stating “Contains FCC
ID” with their finished product. See Guidelines for Labeling and User Information for RF Devices - KDB
Publication 784748.

Explanation:The host system using this module, should have label in a visible area indicated the

following texts: “Contains FCC ID: 2ASV9-H158VS, Contains IC: 24909-H158VS”

2.9 Information on test modes and additional testing requirements5

Additional guidance for testing host products is given in KDB Publication 996369 D04 Module Integration
Guide. Test modes should take into consideration different operational conditions for a stand-alone modular
transmitter in a host, as well as for multiple simultaneously transmitting modules or other transmitters in a
host product.

The grantee should provide information on how to configure test modes for host product evaluation for
different operational conditions for a stand-alone modular transmitter in a host, versus with multiple,
simultaneously transmitting modules or other transmitters in a host.

Grantees can increase the utility of their modular transmitters by providing special means, modes, or
instructions that simulates or characterizes a connection by enabling a transmitter. This can greatly simplify a
host manufacturer’ s determination that a module as installed in a host complies with FCC requirements.
Explanation: Top band can increase the utility of our modular transmitters by providing instructions

that simulates or characterizes a connection by enabling a transmitter.



2.10 Additional testing, Part 15 Subpart B disclaimer

The grantee should include a statement that the modular transmitter is only FCC authorized for the specific
rule parts (i.e., FCC transmitter rules) listed on the grant, and that the 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. If the grantee markets their product as being Part 15 Subpart B compliant
(when it also contains unintentional-radiator digital circuity), then the grantee shall provide a notice stating
that the final host product still requires Part 15 Subpart B compliance testing with the modular transmitter
installed.

Explanation: The module without unintentional-radiator digital circuity, so the module does not

require an evaluation by FCC Part 15 Subpart B. The host shoule be evaluated by the FCC Subpart B.
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