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Section 1: Overview

INTRODUCTION

The MNX-92P2 is a Bluetooth® embedded module based on the BCM2046 Bluetooth 2.1
specification-compliant stand-alone baseband processor with an integrated 2.4 GHz transceiver. It is fully
compliant with the Bluetooth radio specification and incorporates new modulation schemes to support
enhanced data rates (EDRs) of 2 Mbps and 3 Mbps. The MNX-92P2 module supports both UART

and Universal Serial Bus (USB) version 2.0 full-speed interfaces, and is fully compatible with the HCI interface
specification. The module includes EEPROM, a crystal, and a Printed Circuit Board (PCB) antenna.

Features

The module supports the following features:

« A Bluetooth 2.1 compliant embedded USB module with the following features:
- Secure Simple Pairing (SSP)

- Link Supervision Time Out (LSTO)

- Encryption Pause Resume (EPR)

- Enhance Inquiry Response (EIR)

- Sniff Subrating (SSR)

- Erroneous Data (ED)

- Packet Boundary Flag (PBF)

« A Programmable collaborative coexistence interface

« Class 1 output power capability

 Class 2 RF maximum output power specification of 4 dBm
« Full piconet and scatternet operation

« EDR rates of 2 MBps and 3 MBps

« A high-speed UART interface

* A USB 2.0 full-speed compliant interface

« Built-in Low Power Oscillator (LPO) clock or operation using an external LPO clock
« Full support for power-saving modes.

« Advanced Audio Distribution Profile (A2DP)

» Upgradeable firmware through an EEPROM download

* A PCB antenna

SUMMARY OF BENEFITS

The MNX-92P2 delivers the following benefits:

* A complete Bluetooth system implementation with the addition of very few external components because
of the high level of integration within the BCM2046.

« A high-performance PCB antenna that makes the MNX-92P2 module a complete Bluetooth

system for a digital TV, set-top box, Blu-ray disc player, or other embedded application.

« Built-in firmware that adheres to the Bluetooth human interface device profile

The MNX-92P2 also comes with software support which includes:

« A firmware development kit

« A personal computer interface for product development

MNX-92P2 PRD_VO0 1.doc 4 2009/04/01
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AppLicATION ExamMPLES

Figure 1 showsexample Bluetooth applications for the MNX-92P2

Bluetooth
Keyboard

Bluetooth
Mouse

Host Bluetooth
USB/UART BCM2046 -— = Capable
Processor Mobile Phons

Bluetoath
Remote
Control

Figure 1: Example MNX-92P2 Bluetooth System Applications
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FUNCTIONAL DESCRIPTION

The primary component on the module is the Broadcom® BCM2046, which is a Bluetooth 2.1 compliant,
single-chip device. The baseband and radio have been implemented in standard digital CMOS. The block
diagram of the module is shown in Figure 2.

PCB Antenna

0

C o (DNI)
RF Connector /
GPIOs

System Wake > \

Host PC USB/UJART BCM2046
128 Kb
EEPROM
{Optional)

-
26
3.3V Power Supply > MHZ

S

Figure 2: MNX-92P2 Block Diagram

The BCM2046 employs an integrated ARM7TDMIS™ 32-bit RISC processor with an embedded ICE-RT and
JTAG interface unit. The microprocessor executes software in all layers from the link control layer to the HCI
layer. The microprocessor includes 256 KB of program storage and boot code ROM and 48 KB of data
scratchpad and patch code RAM. The BCM2046 baseband section performs all of the time critical functions
required for high-performance Bluetooth operations.

The radio incorporates the complete receive and transmit paths, including the PLL, VCO, LNA, PA,
upconverter, downconverter, modulator, demodulator, and channel select filtering.
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PHYSICAL DESCRIPTION

MODULE PINOUT
The MNX-92P2 is a 27.6 mm x 14.6 mm FR4 PCB with a maximum thickness of 0.925 mm (36.4 mil)
and 31 pads located around the perimeter. Figure 3 shows the module pinout diagram.

- 27.6 mm _
Fil'l
o g EE e B 53
[[1SDA S22438 < 888 < wgw
[ [ IGND Ii I: I: lz|z - g
[ JUART_RXD — S g
[ IUART _TXD m o
v o 2| |:
s BROADCOM ¢ lIE3
[T JUART USN w ) % E!
[11GPIO 3nm|: : S ;
[[I6P10 _4|xS2 S oo oo S 3
[]EPI{]_E o o ZZZx -
[ ]e = (1 =
Fin 31

Figure 3 : MNX-92P2 Pinout
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MODULE PINOUT DESCRIPTION

Table 1 shows the MNX-92P2 pinout description.

Specification
BT EDR Module With Antenna
MNX-92P2 (Broadcom 2.1 Based, Class 2)

Pin Pin Name o Description

1,2 3, 5,13, 18, 23, 26, 27, 28, 29, GND Power  System ground

a0,

4 R Power 3.3V power supply to the module

G VREG_CTL Input Pre-regulator and VREG1 enable/disable control

7 RST_N Input Active low system reset

a GPIO_D Input’” GFIO
Cutput

9 GPIO_2 Input’  GPFIO
Cutput

10 GPIO_1 Input’ GFIO
Owutput

11 SCL Input’  Broadcom serial control clock (IFC compatible)
Cwutput

12 SDA Inputy  “Broadcom serial data (IFC compatible)
Cutput

14 LUART_RXD Input UART serial input

15 LUART_TXD Output  UART serial output

16 UART_RTS . Output UART request to send

17 UART_CTS - Input UART clear to send

19 GPIO_3 Input’  GFIO
Cutput

20 GPlIO_4 Input’ GFIO
Owutput

21 GPIO_& Input’  GPIO
Cwutput

22 GPIO_& Input’  GPIO
Cutput

24 LSB_DN Input’  Downstream USE differential data
Cutput

25 LUsSB_DP Input’  Downstream USE differential data
Cutput
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APPLICATION CODE

Application code resides in the on-module EEPROM. During power-on reset, the application code must be
downloaded to BCM2046 RAM before the board performs any Bluetooth activity.

Application code can also be patched directly to BCM2046 RAM from the host during power-on reset without
an external EEPROM.

The 2046 on-chip serial port can be used to download application code from a host computer file to EEPROM
or on-chip RAM using either the UART or USB transport mechanisms.

HARDWARE DESIGN CONSIDERATIONS
EEPROM (OPTIONAL)

A 128-Kbit EEPROM is used to store application code and configuration information.

CRYSTAL

The system design uses a 26 MHz crystal oscillator with an accuracy of +8 ppm @25°C and +12 ppm from
—20°C to +70°C, a 50A maximum ESR, a 10 pF load capacitance, a 200 [W (maximum) drive level and a
+1ppm/yr (maximum) aging rate.

ANTENNA

A meander strip PCB antenna is placed on the reference board. The antenna is a variation of the printed
F-antenna and has characteristics similar to those of the F-antenna.

RF CONNECTOR

The MNX-92P2 has an optional RF connector, which is shown as J1 in Figure 4, that can be used in
some applications to connect to an external antenna for better performance.
To use the optional RF connector, populate J1 and install RD1 at position B.

Etched Inv-F Antenna

INSTALL FOSITION A

Figure 4: MNX-92P2 Antenna Connection Option
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Section 2: Supporting Documentation

MNX-92P2 schematic.

BCM2046
55-PIN PCB Anienna

TPz [ 2V E ;
TRi9 use_DP

uss_DN
Tz = RET_M :E iTF—"E.

VREG_CTL (T8

RS UART_TxD -
TP3 el seL RS
TE13 UART_RTE o P12
TEG UART_CTS
e (3 om0 =
TET GPIOY
TEO GRIO2
TR14 GRS :I—
TE17 GRIOd AlAL
TE0 GPIOS
TE23 GFIOs J

Figure 5: MNX-92P2 Title Page (Page 1 of 2)
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Figure 8: MNX-92P2 Interface Schematic (Page 2 of 2)
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USB/UART CONFIGURATIONS

USB-ONLY CONFIGURATION

Do the following for the USB-only configuration:

« Install R1, R6, R7, R8 and do not install R2.

« Either pull up or float UART_CTS_N (pin C8). It is internally pulled up.

« Connect VDDUSB (pin G8), VBATT (pin A2), and VREG_CTL (pin B3) to the system 3.3V. If VREG_CTL
is connected to a different power source, the delay between VREG_CTL and VBATT during power-up may
cause a leakage current to flow through the USB_DN pad.

UART-ONLY CONFIGURATION

Do the following for the UART-only configuration:

¢ Install R2 and do not install R1, R6, R7, R8.

* (Recommended) Ground VDD_USB (pin G8). USB_DP (pin H7) and USB_DN (pin J8) can be either
grounded or left floating.
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PCB ANTENNA DESIGN CONSIDERATIONS

The following antenna design practices should be applied for optimal antenna performance:
« Do not place a copper plane underneath the antenna.

« Use a PCB edge to antenna clearing of at least one antenna trace width.

Figure 9 shows the MNX-92P2 antenna section.

Figure 9: MNX-92P2 Antenna
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PCB LAyouTt

COMPONENT PLACEMENT
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Figure 11: MNX-92P2 Component Placement

MoDULE RF SPECIFICATIONS AND MEASUREMENTS

Table 3, Table 4 on page 19, and Table 5 on page 21 show the Class 2 RF specifications and measurements
as referenced to the module’s RF input/output port without the PCB antenna (that is, all measurements are
conducted not radiated).

Table 3: Module Class 2 GFSK RF Specification (T = 25° C)

Specification Measurement Data
Parameter Criteria Minimum Maximum ;;?zjﬁm’-‘f Measurement  Uhnits (Conditions
Transmitter
Cutput powsr - -G 4 2402 1.84 (Pavgmin.) dBm *  DHS packst
1.85 (Pavg max ) +  Hopping on
2,08 (Peak) « Loopback
2444 1.44 (Pavg min.) *  Mumber of packsts = 10
1.45 [PmrE oAy
1.77 (Peak)
2420 0,61 (Pavgmin.)
0.82 {F'san max. )
1.03 (Peak)
Power density - - 20 - a7 dBmpsr +  DHS packst
100 kHz  «  Hopping off
EE *  Loopback
*  Mumber of packsts = 10
f.ll:;:?mpm spactrum - 2400 2483.5 2402 2404.23 MHz *  Paylad = Tx
uency rangs +  DH1 packst
2420 24807
= PRESS
*  Tupower [dBm] =1.00
Iaocggt%m ! e_-gtﬁr.'um - 0 1 5 2402 a2 MHz *  DHS packst
2 i wi +  Hopping off
2441 a2
*  Loopback;
2480 o2 *  Mumber of packsts = 10
T;dt_output %pe-::trll.lm. |M-M| =2 - 20 2405 —54.08 dBm » [DHS
adjacent channa +  Hopping OFf
2441 —54.32
power *  Loopback
2477 —56.09 *  Mumber of packsts = 10
|M-N] 23 = —40 2405 —5E.08 dBm
2441 —49.38
2477 —48.35
Exceptions 0 a3 2405 0 -
2441 1]
2477 1]
Fails: 1] [} 2405 1] -
2441 1]
2477 1]
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Table 3: Module Class 2 GFSK RF Specification (T = 25° C) (Cont.)

Specification

BT EDR Module With Antenna
MNX-92P2 (Broadcom 2.1 Based, Class 2)

Spacification Mamurmant Dats
Paramator Chitasa Minimum Barimum Emz'}””]" Mamurment  Linire Conditicns
Medulation Clta Brax .z 115 - 2402 izze kHz +  DH= Loopback
w0t ofal delta +  Mumber ofpacksts = 10
f2max 2441 138
= Changs padcad = Toggk
2480 121 papkeid = Continue,
Diolla Hifeg) 140 175 2402 1510 kHz
244 1403
2480 1481
Ddta 27 Dalia f1 08 - 2402 L) -
244 L=
2480 1.01 -
Iritial camier fraquen oy =75 5 2402 =168 Minmum) kHz + Hopping an
ckrance 'Eé:ﬁﬂﬁm + Mumbsr of packets = 10
- J «  Loopback
244 —1&1 Minmum) kHz
—150 [verage)
—126 Maximum)
2480 —1&.3 Minimum) kHz
=121 ke 1
-1 5'|]‘.1mcﬁ'm]
Carnier fmquancy ':Im-:Jol.'pu-chﬂ -25 25 2402 - kHz « DH1 and CHz and DHs
orit orit [DHA] 24 o = Hopping on
il +  Number of packets = 10
2480 - «  Leopback
Threa slotpachel 40 40 2400 - kHz
orift [DHa3]
2441 =
2480 =
Fiva sl packel -0 40 2408 -7 kHe
ot DR
2441 =
2480 -
Crrift rate - - 2402 £33 dB
244 —4.70
2480 —£.03
Racoivar
S - I
Sensiliiy (BEF) -0 dBnJ'.. - o 2402 0.00E+00 BER = Hopping off
Fag + 2441 0.00E 00 g:m ilfucmh e
2480 0L00E +00 + Dty TH = On
oddn, - o 24 LE D0 BER  * Tepower=-T0dBm
e 2441 Q.00 +00
2480 QLO0E 400
cl Mumber of fals 0 o] 2405 a - ¢ Payhoad = Tx
pretfor marwe s DH1 packat
244 a} . FRESD
i) g * T power [dBm] = 1,00
Furmibser of o] = 2405 a -
excephions
244 a}
2477 [x]
Table 3: Module Class 2 GFSK RF Specification (T = 25° C) (Cont.)
Specificabion Mageurment Data
Paramatar Critaria Minimum Macimum W""'}' Mamumment Unie  |(Condibions
mrm-duhli-:-n IP345 - o 240 QLOCE 00 BER « DHs
ERITRIES « Hopping ofl
2441 0.00E+00 * Payiad =Tx
2480 0.00E+00 v Dirty TH = OFF -
IPa-s - al 2402 QLU0E+00 BER
2441 OLU0E+00
2480 Qoo
Maximum A —20 dBm input - ol 2402 QLOCE 00 BER +  Payload =Tx
inpul kavel e~ Humbsr ol packels = 7408
{EER 244 e v T power = 20 dBm
' : 2480 OLU0E+00 .
Single-Shat Sansilivity - -0 240 =783 dBm «  Hopping Cff
Lavdl Saarch 2431 = «  NHumbsr ol packels = 7408
+  Payload =Tx
2480 —mae « Dily T =0
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Table 4: Module Class 2 EDR RF 2 MBPS Specification (T = 25° C)

Specification

BT EDR Module With Antenna
MNX-92P2 (Broadcom 2.1 Based, Class 2)

Spockication Magguramant Data
Paramartar Crifaria Minimum Maximum % Maagurament  Unite [Condlidons
Traremitier
— I
EDR relative EUT meximum relative -4 1 240 .I:ISI::;II."Ihim.r!'.] & + z0Hs.
Transmil D5 1M @ i
traremi TaNSTHl porwer .I)Eu'l}.mr?':i!n] : 'I:bFP"E:‘H
) 2441 .05 Mnimar) B~ EUT masimum ard
02 (Avorage] minimum
-9 (Mansimrm) =+ “Mumbser of packads = 10
da0 .63 (Minimum) = =
A0 (Byerage)
A1 (Meimi]
EUT minimum relative -4 1 240 A1 ::llli'lhim.lq:l -]
Transmil A3 18y
T 113 Masimian]
244 A8 Muimam) B
.Wlill'u.rag-:_l.
20 Meosimimy)
da0 .23 (Minimum) = =
.24 (Byerage)
<25 (M)
FEFI carniar i o DEVM = 020 =] - - 1l:l:l!;'biEimm:| % =+ 2[0H:s
ﬁmq tability 1 2 (Maximumy) « Hepping of
and moduation ¢ TE Z 0 Z 11 Mnimamy, =+ Leopback
: A5 (Maimm) = Mumbser of packets = 200
RMSDEVM - o2 - 42 Muimam), -
.62 (M)
Intial frecquency amor - 75 TE - —1&.2 (Minimum) kHz
i —134 {Maximum)
Froquency amor -0 0 - —-1.3{Minirum), kHz
B 232 (M)
Bl frequency error - 75 TE - —17.2 [Minmum) kHz
—1z2sMaximum}
Ell':lnn di'l-ngggiul e Good Packats o - 2408 100 =% « 2.0H1
s cncocdng  Hopping of
24 1 5 . Ihambser of packats = 100
2480 10 £
EDA in-bard Humbser of faiks o o 2405 0 - = 2DHs
BpURCGLE Smission ~ Hopgping off
Canit) L =+ Loopbock
2477 ] = EUT maximum
Humbser of socepltions © 2 2405 ] -
441 1] =
47T 1] -
Recaivar
EDH earativity 155 paykadbis & - o007 | 2400 000ELDD BER » =ZDHs
S ™ 2441 0.00E 400 * Hepping of
+ Payload=Tx
2480 0DOE4+O0 «+ Dinty T =Cn
165 payload bis = .ocot m0e - BER * Tepower=-—70dEm
& 70 dBm, I afalure
ozcurs in tha first 1. 628 244 =
bits T —
Becoiva sonsitfilty  EDRrocebier 0oom - 70 240 o0 &Bm -+ =DH:s
leresl =marnc BER sarsiivity Laval =T = s Hopping of
= Payload=Tx
480 0D « Dirty TH=0Cn
Table 4: Module Class 2 EDR RF 2 MBPS Specification (T = 25° C) (Cont.)
Fpacficabon Magguram anf Bata
Paramarar Crifaria Minimum  Maximum {Fﬂ) Mogouromant  Unife (Conditicns
EDCH BER Hoar ?EE bits - ooaooT 2402 0.00E.00 BER - 20Hs
—B0 . :
244 000EL00 Hepping off
+» Paodoad m Tx
2480 0.00E+00 = Dinty T = Cff
18000 palcad bits, - 00001 2d0e - BER - Txpower=—50dBm
@ —eodBm, {afadure
Ec-cur:-m Tha first e 244 -
3 a0 -
EDR CA Numbsr of faiks o o 2405 0 - « Z[Hs
pearfor marea = B = w - Hopping il
» Payload = Tx
2477 o - w Dty T =
Numbser of saceptiors O z 405 o =
244 0 =2
2477 0 -
ECA r&m;mun %.Eaﬁ-upaé:ad bis - .o 24i0e 0.00E+00 BER s 2-DHs
1 -2 B .
i 244 000E400 Hepping off
+» Paoload = Tx
24an OO0E+ 00 = Tx p.c.mr-_\_ﬂl:ldan
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Table 5: Module Class 2 EDR RF 3MBPS Specification (T = 25° C)

Zpecification Magarramant Data
Paramatar Critaria or Condition Minmum Maximum {% Maspuromant  Uhnite |Conditicns
Tranemitier
— e - -
EDR relative EUT maximum relalive 4 1 2402 .l:l-'l-l::;li\ﬂhirrup] dB = E-I:HS.I Hk U olf,
Iransmil power 05 (Average) o0
trarsmi .':G-I}uimilgi.l-ﬁ:l mmﬁm and minimum
powee 2441 05 Mmimary) @~ Mumber olpackels - 10
08 [Awrerage)
07 (M e e
240 0@ Mnimam)  dB
A0 (Bwerage)
A0 (M i e
EUT mpimamirelalive -4 1 2402 A0 (Minimum) - dB
Iransmil power 12 (Awerage)
A4 (Wi mm)
2441 A4 |'h'|i1irnl.|q' dE
A4 (Averagel
A6 (Maximim)
z4a0 A7 Mnimum)  dB
A9 [(Awerage)
.20 (Maimom)
FI:H mrriosr' e ED‘I;M.QEE#M =] - - }E#nm.lm k2 « alHs
abilty = (M eceimam) R i
al mo-derl.lulbn : e Hopping o
acaracy Paak DEVM = ngs = A3 Minimum) - * Leopback
: AT (Wi mum) »  Numbaer of packets = 200
RMSCEVM - 013 - 05 Minimum) | -
027 | Maimum )
Initial frequency amer 75 TS - =171 (Minirum) K=
: =130 Maximum}
Frecuency amor -0 10 - =17 iMnirum) K
o —1.2{Maximum)
Bl fresquency arror 75 TS - —A7.2(Mnimum} K
) ~1aeMaximum}
EII-:I.uH dﬂminl % Good Packets ] - 2402 100 % « alH1
= enooding = Hopping O
24 100 % « Numbar ofpackets = 100
2480 100 T
EDRinbard =~ Mumbsr of fails o o] 405 0 -  alHs
BpURoLE amission + Hoppirg of
M0 « Loopback
2477 0 = = EUT maximum
Humbser of saceptions o ] 2405 0 -
2441 o =
2477 o -
Racuivar
— — —
EDR sorsiivity 1£ﬁ¢paa'budbi5 - 0000T =40e 0.00E+00 EER « alHs
(EER) ©-7¢En T
= Paylood =T
480 0DOELCO « Dity T =On
155 payload bis = oo 02 - BER * Twpower =—70dBm
& 70 dBm, T a falurs
ﬁcur:- in tha first 1.8e5 244 =
- 2480 -
Peceiva senziliilty  EDR recefoer 00001 - -T0 p T - ] dBm - 2DHs
lowed szarch BER sorsiivity lowel T = Hopping of
—_— = Payload =Tx
2480 8428 « Dirty TH = 0n
Table 5: Module Class 2 EDR RF 3MBPS Specification (T = 25° C) (Cont.)
Epocification Maaarramant Data
Paramatar Critaria or Condition Minmum Maximum .Emz} Maapuramant  Linits | Conditions
ECA BER flaar g&gmg;: bis - DOOOOF 240 0.00E00 BER « aDHs
—B0 e = Hoppirg off
24 000k + Paphoad = Tx
2480 000EW00 » Dy T = Ol
15005 paylead bits - oo e - gER  + T wpowsr =50 dBm
@ a0 dBm, §afailura —_——
occurs in tha finl 86 biks 244 o
480 -
EE:IH =] Numbser of fails o a 2408 0 - « 2DHs
of MArce # - Hopping off
il L ~ e Payoad=Tx
2477 0 - o Dty T = 01
Humbsr of caceptions o = 2405 0 -
244 ] =
=TT 1] -
ECAR n&m\;{lmuﬁ %ﬁﬁupdérl?ladbin - oo 2402 000E00 EER - alH:s
inpul -2 T T = Hopping off
24 00050 + Pahoad = Tx

2480 000E+00 T powar =—20 dBm
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