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Introduction

The 802.11b/g/n Wireless SiP module WM-N-BM-01
which refers as “SiP module” is a small size module
that provides full function of 802.11b/g/n (draft n),
module via 66 pins LGA Foot Print.

This multi- functionality and board to board physical
interface provides SDIO interface for WiFi.

The small size & low profile physical design make it
easier for system design to enable high performance

wireless connectivity without space constrain. The
low power consumption and excellent radio
performance make it the best solution for OEM

customers who require embedded 802.11b/g/n Wi-Fi

features, such as, Wireless PDA, Smart phone, \

MP3, PMP, slim type Notebook, VolP phone etc. Features
The module is based on Broadcom 4319 chipset design requirement, ROHS Compliance.

\ ® Lead Free design which supporting Green
which is a WiFi Transceiver SOC. The Radio

architecture & high integration MAC/BB chip provide ® Small size suitable for low volume system

excellent sensitivity with rich system performance. Integration.

The module is designed as single antenna for WiFi )

for the application of small size hand held device. ® Low power consumption & excellent
power management performance extend

In addition to WEP 64/128, WPA and TKIP, AES, battery life.

CCX is supported to provide the latest security )

requirement on your network. ® 2.412-2.484 GHz two SKUs for worldwide
market.

For the software and driver development, USI ) o )

provides extensive technical document and ® Easy for integration into mobile and

reference software code for the system integration handheld device with flexible system

under the agreement of Broadcom International Ltd. configuration and antenna design.

Hardware evaluation kit and development utilities ®  Supports per packet Rx Antenna diversity

will be released base on listed OS and processors to
OEM customers.

Free
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Change Sheet
Rev.|Date Description of change Approval & Date
Page |Par Change(s)
1.0 |11/23/09| Al All Draft version for Review Jagon Tsai
2.0 |01/21/10| 10 5.4 |Change Tolerance of TX power Tsai
2.1 101/28/10| 9,10 | 5.2.2, |Update 11n TX power, sensitivity max. val
5.4 |add EVM, current consumption
2.2 102/02/10| 9 5.2 |Add USB version operating temperatur
2.3 |03/04/10| 6,25 | 2, 10.3 [Modify block diagram, change lifeqe
years.
2.4 104/06/10| 16 5.6 |Update Module actual dimensio carrie
Add the operating tempera _
3.1|06/22/10| 11 | 54 |SDIO specification . Scarrie
3.2 |01/10/11| 10 8 |Modify Laser M* Jason
5.4 |Add the 119 all of data,rate Scarrie
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1. EXECUTIVE SUMMARY

The WM-N-BM-01 module - is one of the product families in USI's product offering, targeting for
system integration requiring a smaller form factor. It also provides the standard migration to high
data rate to USI's current SIP customers.

other documents provided from Broadcom. The data will be updated after i
measurement of the module.
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2. BLOCK DIAGRAM

The WM-N-BM-01 module is designed based on Broadcom 4319 chipset solution.
It supports SDIO interface to connect the WLAN to the host processor. A Bluetooth co-
existence interface is supported for external, co-located Bluetooth devices. Antenna diversity

should add one SPDT switch outside module and control by module.

A simplified block diagram of the WM-N-BM-01 module is depicted in the Fig. bel

{
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3.

Q&

DELIVERABLES
The following products and software will be part of the product.

4+ WM-N-BM-01 Module with packaging
<+ Evaluation kits (with SDIO interface)

<+ Software utility which supporting customer for integration, performance test and

homologation. Capable of testing, loading (firmware) and configuring (MAG4, CIS) for the
WM-N-BM-01 module.

4 Unit Test / Qualification report

< Product Specifications.

<+ Agency certification pre-test report base on adapter boards \

® Q
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4. REFERENCE DOCUMENTS

C.I.S.P.R.
Pub. 22

CB Bulletin
No. 96A

CFR 47,
Part 15-B

CFR 47,
Part 15-C

CSA C22.2
No. 950-95

EN 60 950

IEC 950

IEEE 802.11

"Limits and methods of measurement of radio interference
characteristics of information technology equipment." International
Special Committee on Radio Interference (C.I.S.P.R.), Third Edition,
1997.

"Adherence to IEC Standards: “Requirements for IEC 95

"d Edition
Product

"Unintentional Radiators". Title 47 of the .€
Part 15, FCC Rules, Radio Frequency Dg

"Intentional Radiators". Title 47 of the - deral Regulations,
Part 15, FCC 5 C. URL:
http://www.access.qpo.@//nar cfrl5 98.html

"Safety of Information
Business Equipment, Third

Equipment including Electrical
anadian Standards Association,

"Safety of Info ology Equipment Including Electrical
Busine Equi «» European Committee for Electrotechnical
Standa , 1996, (IEC 950, Second Edition, including

Technology Equipment Including Electrical
t." European Committee for Electrotechnical
Intentional Electrotechnical Commission. 1991, Second
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5. TECHNICAL SPECIFICATION

5.1. ABSOLUTE MAXIMUM RATING

Supply Power

Max +3.6 Volt

Non Operating Temperature

- 40° to 85° Celsius

Voltage ripple

+/- 2%

Max. Values not exceedi

voltage

Operating

5.2. RECOMMENDABLE OPERATION CONDITION

5.2.1. TEMPERATURE, HUMIDITY

The WM-N-BM-01 module has to withstand the operational re

below.

isted in the table

Operating Temperature

-20° to 70° Ce&us fo
-15° to 70° Celsi r

Humidity range

Max 95%

condensing, relative humidity

5.2.1. VOLTAGE

Power supply for the WM-N-BQOl

rovided by the host via the power pins

Symbol Parar Min Typ Max Unit
VBAT 3.3V Power Suppl 2.8 33 5.0 \Y
1.62 1. 1.
VDDIO 6 8 %8 v
2.97 33 3.63 v
O, gSPI mode)
Power consumption Typical | Max
) 17dBm output power @ 25C (11b), 3.3V 315mA | 340mA*
@ 15dBm output power @ 25C (11g), 3.3V 220mA | 310mA°
WiFi (@ 15dBm output power @ 25C (11n, HT20), 3.3V 220mA | 310mA°
Tx @’15dBm output power @ 25C (11n, HT40), 3.3V 220mA | 290mA°
Rx @25C, 3.3V 77mA | 130mA°

For 1Mbps Max. current

coop

For 6Mbps and 11n HT20 MCSO0 Max. current
For 11n HT40 MCSO0 Max. current
Include USB mode and SDIO mode max .current range

B Include EVB power consumption

9
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5.3. WIRELESS SPECIFICATIONS
The WM-N-BM-01 module complies with the following features and standards;

Features Description

WLAN Standards IEEE 802 Part 11b/g/n (802.11b/g/n)
Antenna Port Support Single Antenna for WiFi
Frequency Band 2.400 GHz — 2.484 GHz

5.4. RADIO SPECIFICATIONS 802.11B/G/N

Features Description
Frequency Band 2.4000 GHz — 2.497 GHz (2.4 GHz |
Number of selectable Sub
14 channels
channels

Modulation OFDM, DSSS (Direct Se
DBPSK, DQPSK, CCK, 16QA

Supported rates 1,2,5.5,11,6,9,12,24,36,48,54

Maximum receive level -10dBm (with PER <
17 dBm +2/ i

Output Power 15 dBm +2/-2 dBm 18, 24, 36, 48, 54 Mbps
14 dBm +2/-2

Wide-Band Noise -16 ax.)@1800 MHz~1990 MHz
‘ - X.)@2110 MHz~ 2170MHz
EVM Maximum Unit
@11 Mbps -11 dB
@1 Mbps -11 dB
@54 Mbps -25 dB
@6 Mbps -30 -25 dB
@ MCS7 ' -30 -28 dB
@ MCSO0 -30 -28 dB
Typical Max. Unit
-94 -91 dBm
-87 -83 dBm
PER <10% Sensitivity @ 6 Mbps -86 -83 dBm
PER <10%, Rx Sensitivity @ 54 Mbps -73 -69 dBm
PER <10%, Rx Sensitivity @ 65 Mbps -72 -68 dBm
PER <10%, Rx Sensitivity @ 135 Mbps -68 -64 dBm
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When the WM-N-BM-01 module has to withstand the operating temperature -30°
to 80° Celsius for SDIO version, the specification are list in the table below.

a. RX specification:

Receiver Characteristics Typical Max. Unit
(3.3V, 25 degree C)

PER <8%, Rx Sensitivity @ 1 Mbps -94

PER <8%, Rx Sensitivity @ 11 Mbps -87

PER <10% Rx Sensitivity @ 6 Mbps -86

PER <10%, Rx Sensitivity @ 54 Mbps -73

PER <10%, Rx Sensitivity @ 65 Mbps -7

PER <10%, Rx Sensitivity @ 135 Mbps -68 dBm

b: TX EVM specification:

EVM ximum Unit
@11 Mbps -11 dB
@1 Mbps ’ -11 dB
@54 Mbps -25 dB
@6 Mbps -25 dB
HT20M@ MCS7 -28 dB
HT20M@ MCS0 -28 dB
HT40M@ MC -30 -25 dB
H c -30 -25 dB
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Reference Circuit

WM-N-BM-01 Reference Circuit
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5.5. TIMING DIAGRAM OF INTEFACE

Power UP TIMING DIAGRAMS
#—VBAT and VDDIO present (order is immaterial)
(]

[ | ]
] ]
VBAT | 1 ' '
ot 150 ms: et 100 ms—————y
- - ’ ' 1
- ¥ $ $
VDDIO ‘ [ H : :
]
H - ’ ' '
on : :
]
WL_REG_ON $4—>100 ws—ny ’ ' '
: ¢ ] ] '
! L w
WL_RST_N :4—; 100 l:s—hﬂi—ﬁ ms————» ; )
[]
" |
i ’ /': usB
- i Ready to respond 1
' ] 1o SDIO access : Attach
1 ]
' : "
]

g [etchedin this window

Strapping values, ;:
1
]

: Actively driven

»

Q\
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SDIO TIMING
SDIO timing in default mode

-+ fep »

twi - - twH -

=ty — =iy y—

nit Ellm "—tlH—Fl

L
L 4

Input
Output
— R — o
v ‘
SDIO Bus Timing Paramet&&Qh

Parameter Symbol Min [Typical Max |Unit
Clock CLK (All values are referred to min. VIH and max. VIL)
Frequency--Data Transfer Mode frp 0 - 25 |MHz
Frequency--Identification Mode foD 0 - 400 | kHz
Clock Low Time tWL 10 - - ns
Clock High Time tWH 10 - - ns
Clock Rise time tTLH - - 10 | ns
Clock Low Time tTHL - - 10 | ns
Inputs: CMD, DAT (referenced to CLK)
Input Setup Time tIsvu 5 - - ns
Input Hold Time tIH 5 - - ns
Outputs: CMD, DAT (referenced to CLK)
Output Delay time--Data Transfer Mode tODLY | 0 - 14 | ns
Output Delay time--Identification Mode tODLY | 0 - 50 | ms
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SDIO timing in High-Speed Mode

twm

50% VDD

Y

trHL— trin—

1—t|5L|—h-4—T|H—D| k

Input
4
Output
\
‘ tooLy » ton—
l v
SDIO Bus Timing Parameters (High-Speed \ ‘
Parameter T Symbol | Min | Typical ‘ Max | Unit
Clock CLK (all values are referred to min, VIH and max. VIL)
Frequency-—-Data Transfer Mode PP 0 - S0 MHz
Frequency--Identification Mode oD 0 - 400 kHz
Clock Low Time WL 7 - - ns
Clock High Timne tWH 7 - - ns
Clock Rise tilne tTLH = - 3 ns
Clock Low Time tTHL - - 3 ns
Inputs: CMD, DAT (referenced to CLK)
Input Setup Tine (IsU [ - - ns
Input Hold Timne TH 2 - - ns
Ountputs: CMD, DAT (referenced to CLK)
Output Delay time--Data Transfer Mode tODLY - - 14 ns
l Output Hold tine tOH 2.5 - - ns
Total System Capacitance (each line) CL - - 40 pF
Reference Description Min Typ Max Unit
1 PCM bit clock frequency 118 - 2048 lHz
2 PCM bit clock lagh time 209 - — ns
3 PCM bit clock low time 209 - - ns
4 Setup time for BT_PCM_SYNC before falling edge of BT_PCM_CLE dwing first bit| 0 - - ns
Hold tune for BT_PCM_SYINC after falling edge of BT_PCM_CLK dwing second
5 bit pertod. (BT_PCM_SYNC may go low any time from second bit pertod to last bit 10 - - ns
period}
P Delay from 1ising edge of BT_PCM_CLEK or BT_PCM_SYINC (wluchever is later) _ _ 50 ns
to data valid for fust bit on BT_PCNML_ OUT
7 Hold tine of BT_PCM_OUT after BT_PCM_CLK fallmg edge - - 175 ns
8 Setup tine for BT PCM_IN before BT _PCM_CLK falling edge S0 - - ns
9 Hold time for BT_PCM_IN after BT PCM CLK falling edge 10 - - ns
10 Delay from fallimg edge of BT _PCM_CLK or BT_PCM_SYNC (whichever is later) _ _ 100 s
dwing last bit in slot to BT PCM_OUT becommg ligh unpedance
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Module Interface during Sleep mode

PD: Pull Down, PU: Pull UP

5.6. DIMENSIONS, WEIGHT AND MOUNTING
The following paragraphs provide the requirements for the size, weight and mounting of the

WM-N-BM-01 module.

5.6.1. DIMENSIONS

The size and thickness of the WM-N-BM-01 module is “10 mm (W) x

+0.05/-0.13 mm “(Including Metal Shielding)

s Unit:mm
[ 2] 3] (6] (7] [8] [o] b £ EA B3 k| o 50
Gl a [ + n
1 e
e ez
) 57— 0.5 .
0. 520 |23 | T E_ 1
1 .lu: |ﬂ_,: . L_‘-‘I [Lall
o B T s a—r L)
9.30 - ) I A 10
_1‘ 062
1] 5] 1.60 s _ 124
‘
2.25
EJ@@I—I*IIIIIIEEH
—f | 050
= ol padO _5x0_35mm
pad0_35x0_5mm
pad0_5x J_Jmn
pitch:0.62mm

(Bottom View)
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6. LEGAL, REGULATORY & OTHER TECHNICAL CONSTRAINTS

The WM-N-BM-01 module is pre-tested to ensure that all requirements met as set forth in the
following sections.

Final certification (module certification) requires the antenna of targeted system with a lead-
time of 6 weeks. The product deliverable shall be a pre-tested WM-N-BM-01 module. No
module level certification on WM-N-BM-01 module.

7. PIN OUT AND PIN DESCRIPTION \

E4 13l Rl 4 (e o] (o] [7] (<] [o] 4] [3] 2] [2]

K
b3 3T -
64 il 58
22 49
fi3 §2 59
b 6l
21
[43]

sz

Top View
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Pin Description

Pin-Nmnber Pin-Define Type Description
1 GND I |Ground
2 GND I |Ground
3 SW_RX?2 O |Control signal for Antenna Diversity RF2
4 SW_RX1 O |Control signal for Antenna Diversity RF1
5 TDO 1 |For debug only
6 TAG TRST N I  |For debug only
7 WL RST N I |Low asserting reset for WLAN
8 TCK I [For debug only
9 TMS I  |For debug only
HOST WAKE
Host wake up: Sig host indicating that the
module&uires
10 WL GPIO 1 o I Asserted: Hest d p or remain awake.
ay sleep when sleep criteria are met.
oftware configurable and can be asserted
WL_GPIO 0 e: Low, gSPI mode:High
1/0 supply (1.8V or 3.3V)
stal circuit/reference clock enable (programmable
polarity, default is active high)
SDIO clock. This pin has an internal weak pull-up resistor.
Ground

SDIO data 0. This pin has an internal weak pull-up
resistor.

SDIO D2

SDIO data 2. This pin has an internal weak pull-up
resistor.

SDIO command. This pin has an internal weak pull-up

19 SDIO_CMD /O .
- resistor.

20 SDIO D3 e SD}O data 3. This pin has an internal weak pull-up
- resistor.

71 SDIO DI 10 SD.IO data 1. This pin has an internal weak pull-up
- resistor.

22 - - |-

23 - - |-

All rights are reserved by USI. No part of this technical document can be reproduced in any form without permission of USI
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24" BTCX _RF_ACTIVE | I |Indicates that the coexistence BT is active.
254 BTCX STATUS . Ipdlcqtes the coexistence of BT priority status and RX/TX
— direction.

26 GND I [Ground

27 VBAT I |Battery supply input (2.8V~5V)

28 VBAT I [Battery supply input (2.8V~5V)

29 VIN IP2LDO-L O |Connect to Boost L (3.3uH is required)

30 VIN 1P2LDO I |Connect to Boost L (3.3uH is requir:
Used by PMU (along with

31 WL REG ON I |whether or not to pow, 4319
regulators.

307 BTCX FREQ I Indlgates that the ut to transmit on a

- restricted chann
334 BTCX TXCONF iSS10 1stence BT to transmit.
34 GND

round

Ground

Ground

I |Ground

46 I |Ground

47 GND I |Ground

48 GND I |Ground
49 - - -
50 - - |-
51 - - -
52 - - -

All rights are reserved by USI. No part of this technical document can be reproduced in any form without permission of USI
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53 - - |-

54 GND I |Ground

55 GND I [Ground

56 ANT I/0 |Antenna port for WLAN and Bluetooth
57~66 GND I [Ground

8. RECOMMEND FOOTPRINT

| 028 - n#u_‘|—*i?? ﬂl;nit:
Iininininisinininininininl “““J
iji 0
Eg 1,00+ Eiu'?? i
] . i L T
L[] T
- —
U1 & N
i 0L e
[T 1 T
E:| T 1.0 |::
M ®
=0 O O [
| L&s-_.- 1.45 ner |::
EM e | M
b L LLCICLC AT !
b O O e e T e I e

\ ( Bottom View )
Unit: mm
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i Bl ) (0 [ (o] [e] ] (8] 2] (4] o] (2] [

] |
®

dl Pinl
EE— '
] L

860111

52
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473
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9. RECOMMANDED REFLOW PROFI

within 10 s.
250
235 /\
200 /
140
o
e
3
o
3
5 Heating Pre-heating solderinc_:ll Cooling
=
P ! Time (s.)
within 20 to 40 s,
within 120 s.
3 e
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10. PACKAGE AND STORAGE CONDITION

10.1 Package Dimension

Caution
This bag contains.
MOISTURE-SENSITIVE DEVICES
e,

1. Caloulated shell lile in sealed bag:12 months at< 40°C and
=<B0% relative numidin(RH)
2. Paak package body tamparatuna; 1

¥l soa arfocent 1 ke
3. After bag is opened, devices that will be subjected to reflow
ackler or ather high temparature process must be
&) Maountad within: 0
[ p——r———"—

4. Devices reulre bake, befare mourting, it
a) Humldity Indicator Card resds >10% for level 2a-5a
devicas or >50% tor level 2 devices when read at 231 5°C
by 3a or 3 are not met
4. 1f paklng |5 requined, refor to IPCUEDEC JSTD-033 for
bake procedure
Bag Seal Date:
[ e—

Hote: Level

10.2 ESD Level

imension:475*420mm
. Tolerance:+5,0mm
Color:

ackground : Gray
Text : Red

All rights are reserved by USI. No part of this technical document can be reproduced in any form without permission of USI
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10.3 Tap/Reel Dimension

Embossed| Top cover

carrier tape
Each Item Size
tape

WHLSmm | Wil 15m'm A BHES | D10 | CH02 | NELO | THOD | GE2O
g 53/5.5 330 23 202 13 10 g5 131
[ 23 330 2} 202 3 100 125 171
15 133 330 237 202 3 101 14.5 21.1
32 255 330 2} 202 3 104 325 | 371
24 375 330 23 202 3 104 245 | 491
56 40.5 330 2} 202 3 104 585 §1.1

USI P/N:59-730113-02
— -
e [ ™

T
*--l.
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{7

+— a’nnc«q}q}unﬂ}accccnnn/

i

%o

I E——
B — L

ITEM An Bo Do D E F Ka
SPEC 9.9+0.1 9.940.1 1.50+0.1/=0 1.5+0.1/=0 1.75+0.1 11.5+0.1 1.95+0.1
ITEM K Po P1 Pz Po X10 t W

SPEC / 4.00+0.1 12.040.1 200201 [“™MEY 0402008 94+0.3

Length leader / trailer tape:
Leader tape: >550mm wh'
with tape; remaining pa
Trailer tape: >1 60mmi

NOTES:

1.Materjal: Conductive Polystyrene (Recycle)

2.Color: Black .

3.Surface reslstance: 10 Ohms/square A F

3.Cumulative tolerance per 10 pictches(Po) is +0.2mm.

4.Carrier camber shall be not more than 1Tmm_per 100mm,noncumulative over 250mm

5.Ac & Bo are measured on the plane by 0.3 mm_above the bottom of the pocket.

6.Ko Is measured from the Inslde bottom of the pocket to the top surface of the carrler.

7.Pocket posltion relatlve to sprocket hold Is measured as true positlon of pocket, not sprocket hald.

10.4 MSL Lev&l Storage Condition

des Omm of carrier tape with empty compartments and covered
of coveptape only.
artments and covered with tape.

All rights are reserved by USI. No part of this technical document can be reproduced in any form without permission of USI
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GAUTION
This bag containg 3
MOISTURE-SENSITNEDEVICES b

bar cocia labal

1. Calculated Shelf life in sealed bag: 12 months at < 40T and < 30%Felative humidity [RH)
2. Peak packags body termperatura 2540 =
IF Bk o adjacent bar code kbl
3. After bag is apaned, Devices that will be subjected 1o raflow salder ar ather high lemperature process must
[a) Mounted within: 168 hrs. Of factary conditions 230G /80% RH, OR
Il Blank, fa@ adjacent bl cods labal
[b) Stored at < 10CRH.
4. Devicas raquire bake, befare maunting, it
[a) Humidity indicatar Card is >10% whan read at 23157T
[b) 3a or 3b nat met.
5. Il baking is required, Davices may be bakad for 24 hrs at 12525C
Mote: If davice containers cannat be subjeclad o hgh lemparalure
Or sharter bake timeas are dasired. Refarance IPC/JEDEC -STOD-033 for bake procedurs
Bag Saal Date: Mate: Laval and bady tlempearature definad by IPC/JEDEC J-2TD-020

Half-Sine Shock
Sustained for Mechanical Shock under 200
Life cycle: 2years

»
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