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TERMS &  ABBREVI ATI ONS 

Term  or Abbreviat ion:  Explanat ion:  

Bluetooth 
Set  of technologies providing audio and data t ransfer over short - range 

radio connect ions 

CE Conform ité Européene 

DFU Device Firm ware Upgrade 

EDR Enhanced Data Rate 

FCC Federal Com m unicat ions Com m ission 

HCI  Host  Cont roller I nterface 

HI D Hum an I nterface Device 

iW RAP I nterface for WRAP 

PCB Printed Circuit  Board 

PCM Pulse Code Modulat ion 

RoHS 
The Rest r ict ion of Hazardous Substances in Elect r ical and Elect ronic 

Equipment  Direct ive (2002/ 95/ EC)  

SPI  Serial Peripheral I nterface 

UART  Universal Asynchronous Transm it ter Receiver 

USB Universal Serial Bus 

VM Virtual Machine 

W RAP Wireless Rem ote Access Plat form  

 

4 



 

       W T1 2  Bluetooth  m odule  

 

DESCRI PTI ON 

WT12 is a next -generat ion, class 2, 

Bluetooth®  2.0+ EDR (Enhanced Data Rates)  

m odule. I t  int roduces three t im es faster data 

rates com pared to exist ing Bluetooth®  1.2 

m odules even with lower power consum pt ion!  

WT12 is a highly integrated and sophist icated 

Bluetooth®  m odule, containing all the 

necessary elem ents from  Bluetooth®  radio to 

antenna and a fully implem ented protocol 

stack. Therefore WT12 provides an ideal 

solut ion for developers who want  to integrate 

Bluetooth®  wireless technology into their 

design with lim ited knowledge of Bluetooth®  

and RF technologies.  

By default  WT12 m odule is equipped with 

powerful and easy- to-use iWRAP firmware. 

iWRAP enables users to access Bluetooth®  

funct ionality with sim ple ASCI I  com m ands 

delivered to the module over serial interface -  

it 's just  like a  Bluetooth®  m odem .  

FEATURES: 

 
 Fully Qualified Bluetooth system  v2.0 +  

EDR, CE and FCC 

 I ntegrated chip antenna 

 I ndust r ial tem perature range from  -40oC 

to + 85oC 

 Enhanced Data Rate (EDR)  com pliant  with 

v2.0.E.2 of specificat ion for both 2Mbps 

and 3Mbps m odulat ion modes 

 RoHS Com pliant  

 Full Speed Bluetooth Operat ion with Full 

Piconet   

 Scat ternet  Support  

 USB version 2.0 com pat ible 

 UART with bypass m ode 

 Support  for 802.11 Coexistence 

 8Mbits of Flash Memory 

 

 

APPLI CATI ONS: 

 
 Hand held term inals 

 I ndust r ial devices 

 Point -of-Sale system s 

 PCs 

 Personal Digital Assistants (PDAs)  

 Com puter Accessories  

 Access Points 

 Autom ot ive Diagnost ics Units 

 

Figure 1 : Physical out look of WT12

 

ORDERI NG I NFORMATI ON: 
 

Internal chip antenna

iW RAP 3.0 firmware WT12-A-AI3

iW RAP 2.2.0 firmware W T12-A-AI

HCI firmware, BT2.1 + EDR W T12-A-HCI21

HCI firmware, BT2.0 + EDR WT12-A-HCI

Custom  firmware WT12-A-C (*  

Table 1 : Ordering inform at ion 

* )  Custom firmware m eans any standard firm ware with custom parameters ( like UART baud rate) , custom  

firm ware developer by customer or custom  firm ware developed by Bluegiga for the custom er.  

To order custom firmware you m ust  have a properly filled Custom  Firmware Order From and unique order ing 

code issued by Bluegiga. 

Contact  support@bluegiga.com for m ore inform at ion. 
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1 . BLOCK DI AGRAM AND DESCRI PTI ONS 

 

 

Figure 2 : Block Diagram  of WT12 

 

BlueCore0 4  

BlueCore4 is a single chip Bluetooth solut ion which implem ents the Bluetooth radio 

t ransceiver and also an on chip m icrocont roller. BlueCore4 implements Bluetooth®  

2.0+ EDR (Enhanced Data Rate)  and it  can deliver data rates up to 3 Mbps.  

The m icrocont roller (MCU)  on BlueCore04 acts as interrupt  cont roller and event  t imer run 

the Bluetooth software stack and cont rol the radio and host  interfaces. A 16-bit  reduced 

inst ruct ion set  com puter (RI SC)  m icrocont roller is used for low power consum pt ion and 

efficient  use of m em ory. 

BlueCore04 has 48Kbytes of on-chip RAM is provided to support  the RI SC MCU and is 

shared between the r ing buffers used to hold voice/ data for each act ive connect ion and 

the general purpose memory required by the Bluetooth stack. 

Crystal 

The crystal oscillates at  26MHz. 
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Flash  

Flash memory is used for stor ing the Bluetooth protocol stack and Virtual Machine 

applicat ions. I t  can also be used as an opt ional external RAM for memory intensive 

applicat ions. 

Balun /  filter  

Com bined balun and filter changes the balanced input / output  signal of the m odule to 

unbalanced signal of the m onopole antenna. The filter is a band pass filter ( I SM band) .  

Matching  

Antenna m atching com ponents m atch the antenna to 50 Ohm s. 

Antenna  

The antenna is ACX AT3216 chip antenna. 

USB 

This is a full speed Universal Serial Bus (USB)  interface for communicat ing with other 

compat ible digital devices. WT12 acts as a USB peripheral, responding to requests from  a 

Master host  cont roller such as a PC. 

Synchronous Seria l I nterface 

This is a synchronous serial port  interface (SPI )  for interfacing with other digital devices. 

The SPI  port  can be used for system debugging. I t  can also be used for program m ing the 

Flash m em ory. 

UART 

This is a standard Universal Asynchronous Receiver Transm it ter (UART)  interface for 

com m unicat ing with other serial devices. 

Audio PCM I nterface 

The audio pulse code m odulat ion (PCM) I nterface supports cont inuous t ransm ission and 

recept ion of PCM encoded audio data over Bluetooth. 

Program m able I / O 

WT12 has a total of 6 digital program m able I / O term inals. These are cont rolled by 

firm ware running on the device. 

Reset  

This can be used to reset  WT12. 

8 0 2 .1 1  Coexistence I nterface 

Dedicated hardware is provided to implement  a variety of coexistence schemes. Channel 

skipping AFH (Adapt ive Frequency Hopping) , pr ior ity signaling, channel signaling and host  

passing of channel inst ruct ions are all supported. The features are configured in firm ware. 

Since the details of some methods are proprietary (e.g. I ntel WCS)  please contact  

Bluegiga Technologies for details. 
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2 . ELECTRI CAL CHARACTERI STI CS 

Absolute m axim um  rat ings 

Min Max Unit

Storage temperature -40 85 °C

Operating temperature -40 85 °C

Supply voltage -0,3 3,6 V

Terminal voltages -0,4 Vdd + 0,4 V

Output current from PIOS 35 mA

 The module should not  cont inuously run under these condit ions. Exposure to absolute m axim um  rat ing condit ions for 

extended per iods of t im e m ay affect  reliability and cause perm anent  dam age to the device. 

Table 2 : Absolute m aximum  rat ings 

Recom m ended operat ing condit ions 

Min Max Unit

Operating temperature -40 85 °C

Supply voltage 3,1 
(1)

3,6 V

Terminal voltages 0 Vdd V  

Table 3 : Recom m ended operat ing condit ions 

1)  WT12 operates as low as 2,7 V supply voltage. However, to safely m eet  the USB specif icat ion for m inim um  voltage for 

USB data lines, m inim um  of 3,1 V supply is required. 

Term inal character ist ics 

Min Typ Max Unit

I/O voltage levels

VIL input logic level low -0,4 - 0,8 V

VIH input logic level high 0,7Vdd - Vdd + 0,4 V

VOL output logic level low - - 0,2 V

VOH output logic level high Vdd - 0,2 - - V

Reset terminal

VTH,res threshold voltage 0,64 0,85 1,5 V

R IRES input resistance 220 k

C IRES input capacitance 220 nF

Input and tri-state current with

Strong pull-up -100 -40 -10 
Strong pull-down 10 40 100 
W eak pull-up -5 -1 -0,2 
W eak pull-down 0,2 1 5 
I/O pad leakage current -1 0 1 
Vdd supply current

TX mode - - 70 m A

RX mode - - 70 m A

 

Table 4 : Term inal characterist ics 
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Current  consum pt ion 

Test  condit ions:  Room  tem perature, Vdd =  3,3 V, iWRAP firm ware 

O PERATI O N  M O D E

Pe a k  

su p p ly  

cu r r e n t

AV G 

su p p ly  

cu r r e n t

U n it N ot e s

Peak current at TX mode 70 - mA -

Peak current at RX mode 70 - mA -

IDLE - 3 mA Module is idle Default settings

IDLE, Deep Sleep ON - 1,2 mA Module is idle

IDLE, Deep Sleep ON

NOT visible, NOT 

connectable

- 0,4 mA
Module is idle (Minimum consumption), 

SET BT PAGEMODE 0 2000 1

INQUIRY - 44,7 mA Device discovery with INQUIRY command

NAME - 44,7 mA Name resolution

CALL - 44,7 mA CALL [ADDR] 1101 RFCOMM

CONNECT

Master
- 6,2 mA No data was transmitted, Default settings

CONNECT

Slave
- 22,4 mA No data was transmitted, Default settings

CONNECT + Sniff, Master - 4,7 mA Connected (SET BT SNIFF 40 20 1 8)

CONNECT + Sniff, Slave - 4,6 mA Connected (SET BT SNIFF 40 20 1 8)

CONNECT + sniff, Master - 2,3 mA
No data transmitted 

(SET BT SNIFF 1000 20 1 8)

CONNECT + sniff, Slave - 2,3 mA
No data transmitted 

(SET BT SNIFF 1000 20 1 8)

CONNECT + park, Master - 3,1 mA No data transmittedPark parameter 1000

CONNECT + park, Slave - 2,3 mA No data transmittedPark parameter 1000

DATA, Master - 31,5 mA Data transmitted @ 115200bps

DATA, Slave - 29,2 mA Data transmitted @ 115200bps

DATA + Sniff, Master - 19,6 mA
Data transmitted @ 115200bps 

(SET BT SNIFF 40 20 1 8)

DATA + Sniff, Slave - 22,6 mA
Data transmitted @ 115200bps 

(SET BT SNIFF 40 20 1 8)

DATA + Sniff, Master - 3,9 mA
Data transmitted 

(SET BT SNIFF 1000 20 1 8)

 

Table 5 : Current  consum pt ion 
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Radio character ist ics and general specificat ions 

N ot e

Operat in g  

f requency  range
I SM Ban d

Low er  qu ard  

band
Upper  qu ard  

band

Car r ier  f requency
f =  2 40 2  +  k ,  

k  =  0 . . .7 8

Modu lat ion  

m et hod

Hopp ing

GFSK:
Asy n ch ron ou s,  72 3 .2  k bps /  5 7 .6  k bps

Sy nch ronous:  4 33 .9  k bps /  43 3 .9  k bps

P/ 4  

DQPSK:

Asy nch ronous,  1 44 8 .5  k bps /  1 1 5 .2  k bps

Sy nch ronous:  8 69 .7  k bps /  86 9 .7  k bps

8 DQPSK:
Asy nch ronous,  2 17 8 .1  k bps /  1 7 7 .2  k bps

Sy nch ron ou s:  1 3 06 .9  k bps /  13 06 .9  k bps

Receiv ing  signal 

ran ge

Ty p ical 

con d it ion
Receiv er  I F 

f requency

Cen t er  

f requ en cy

Min - 11  . . .  - 9  dBm

Max + 1  . . .  + 3  dBm

RF in pu t  

im pedan ce

Com plian ce

USB specif icat ion

Transm ission  

pow er

5 0  

Max im u m  dat a 

rat e

Sp e cif ica t ion

( 2 40 0  . . .  2 4 83 ,5 )  MHz

2  MHz

3 ,5  MHz

24 0 2  MHz . . .  24 80  MHz

GFSK ( 1  Mbps)

P/ 4  DQPSK ( 2 Mbps)  

1 6 00  hops/ s,  1  MHz channel space

Blu et oot h  specif icat ion ,  v ersion  2 .0  +  EDR
USB specif icat ion ,  v ersion  1 .1  ( USB 2 .0  com plian t )

- 8 2  t o - 20  dBm  

1 .5  MHz 

 

Table 6 : Radio characterist ics and general specificat ions 
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2 .1  Radio Character ist ics –  Basic Data Rate 

 

Transm it ter  radio character ist ics 

WT12 m eets the Bluetooth v2.0+ EDR specificat ion between -40° C and + 85° C. TX output  is guaranteed to be 

uncondit ionally  stable over the guaranteed tem perature range. 

Measurement  condit ions:  T =  20C, Vdd =  3,3V  

Item Typical value Bluetooth specification Unit

Maximum output power
1,2 +2.5 -6 to 4 

3 dBm

Variation in RF power over 

temperature range with 

compensation enabled
4

1.5 - dB

Variation in RF power over 

temperature range with 

compensation disabled
4

2.0 - dB

RF power control range 35 16 dB

RF power range control 

resolution
5 0.5 - dB

20dB bandwidth for modulated 

carrier
780  1000 kHz

Adjacent channel transmit power 

F = F0 ± 2MHz
6,7 -40  20 dBm

Adjacent channel transmit power 

F = F0 ± 3MHz
6,7 -45  -40 dBm

Adjacent channel transmit power 

F = F0 ± > 3MHz
6,7 -50  -40 dBm

f1avg Maximum Modulation 165 140<f1avg<175 kHz

f2max Maximum Modulation 150 115 kHz

f1avg / f2avg 0.97 0.80 -

Initial carrier frequency tolerance 6  75 kHz

Drift Rate 8  20 kHz/50s

Drift (single slot packet) 7  25 kHz

Drift (five slot packet) 9  40 kHz

2
nd

 Harmonic content -65  -30 dBm

3
rd

 Harmonic content -45  -30 dBm  

Table 7 : Transm it ter radio characterist ics at  basic data rate and tem perature 20C 

Notes: 

1. WT12 firmware maintains the t ransm it  power to be within the Bluetooth v2.0+ EDR specif icat ion lim its. 

2. Measurement  m ade using a PSKEY_LC_MAX_TX_POWER set t ing corresponds to a 

PSKEY_LC_POWER_TABLE power table ent ry of 63. 

3. Class 2 RF- t ransm it  power range, Bluetooth v2.0+ EDR specif icat ion. 

4. To som e extent  these param eters are dependent  on the m atching circuit  used, and it s behavior over 

tem perature. Therefore these param eters m ay be beyond CSR’s direct  cont rol. 

5. Resolut ion guaranteed over the range -5dB to -25dB relat ive to m axim um  power for TX Level > 20. 
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6. Measured at  F0=  2441MHz. 

7. Up to three except ions are allowed in the Bluetooth v2.0+ EDR specificat ion. WT12s guaranteed to meet  

the ACP performance as specified by the Bluetooth v2.0+ EDR specif icat ion. 

 

 

Frequency ( GHz) Typ Unit Cellular band

0.869 – 0.894
1 -145 GSM 850

0.869 – 0.894
2 -145 CDMA 850

0.925 – 0.960
1 -145 GSM 900

1.570 – 1.580
3 -145 GPS

1.805 – 1.880
1 -145

GSM 1800 /  DCS 

1800

1.930 – 1.990
4  -145 PSC 1900

1.930 – 1.990
1  -145 GSM 1900

1.930 – 1.990
2  -145 CDMA 1900

2.110 – 2.170
2 -142 W-CDMA 2000

2.110 – 2.170
2 -144 W-CDMA 2000

Em it ted power in 

cellular bands 

m easured at  the 

unbalanced port  of 

the balun.

Output  power 4dBm

dBm / kHz

 

Table 8 : Transm it ter radio characterist ics at  basic data rate and tem perature 20C 

Notes: 

1. I ntegrated in 200kHz bandwidth and then norm alized to a 1Hz bandwidth. 

2. I ntegrated in 1.2MHz bandwidth and then norm alized to a 1Hz bandwidth. 

3. I ntegrated in 1MHz bandwidth. and then norm alized to a 1Hz bandwidth. 

4. I ntegrated in 30kHz bandwidth and then norm alized to a 1Hz bandwidth. 

5. I ntegrated in 5MHz bandwidth and then norm alized to a 1Hz bandwidth. 

 

Receiver radio character ist ics 

 

Measurement  condit ions:  T =  20C, Vdd =  3,3V 

Frequency 

( GHz)
Typ

Bluetooth 

specificat ion
Unit

2.402 -84

2.441 -84

2.480 -84

10 -20 dBm

Sensit ivit y at  0.1%  BER 

for all packet  types

Maxim um  received signal at  0.1%  BER

dBm 75

 

Table 9 : Receiver radio characterist ics at  basic data rate and tem perature 20C 

 

 



 

 

13

Frequency 

( GHz)
Typ

Bluetooth 

specificat ion
Unit

30-2000 TBD -10

2000-2400 TBD -27

2500-3000 TBD -27

3000-3300 TBD -27

6  11 dB

-5  0 dB

-4  0 dB

-38  -30 dB

-23  -20 dB

-45  -40 dB

-44  -40 dB

-22  9 dB

-30 -39 dBm

TBD - dBm / Hz

Adjacent  channel select ivit y C/ I  F= FI mage
1,2

Maxim um  level of interm odulat ion interferers
3

Spurious output  level
4

dBm

Adjacent  channel select ivit y C/ I  F= F0 +  2 MHz
1,2

Adjacent  channel select ivit y C/ I  F= F0 -  2 MHz
1,2

Adjacent  channel select ivit y C/ I  F= F0 +  3 MHz
1,2

Adjacent  channel select ivit y C/ I  F= F0 -  5 MHz
1,2

Cont inuous power required to block 

Bluetooth recept ion ( for sensit ivit y of -

67dBm  with 0.1%  BER)  m easured at  

the unbalanced port  of the balun.
C/ I  co-channel

Adjacent  channel select ivit y C/ I  F= F0 +  1MHz
1,2

Adjacent  channel select ivit y C/ I  F= F0 -  1MHz
1,2

 

Table 1 0 : Receiver radio characterist ics at  basic data rate and tem perature 20C 

Notes: 

1 Up to f ive except ions are allowed in the Bluetooth v2.0 +  EDR specificat ion. BlueCore4 is guaranteed to 

m eet  the C/ I  perform ance as specified by the Bluetooth v2.0 +  EDR specificat ion. 

2 Measured at  F  =  2441MHz 

3 Measured at  f1- f2 =  5MHz. Measurement  is perform ed in accordance with Bluetooth RF test  

RCV/ CA/ 05/ c. i.e. wanted signal at  -64dBm  

4 Measured at  the unbalanced port  of the balun. I ntegrated in 100kHz bandwidth and then normalized to 

1Hz. Actual figure is typically below TBD dBm / Hz except  for peaks of -52dBm in band at  2.4GHz and 

d80dBm at  3.2GHz  

 

Frequency 

( GHz)
Typ Unit Cellular band

0.824 – 0.849 2.0 GSM 850

0.824 – 0.849 TBD CDMA

0.880 – 0.915 5.0 GSM 900

1.710 – 1.785 4.0 GSM 1800 /  DCS 1800

1.710 – 1.785 3.0 GSM 1900 /  PCS 1900

1.850 – 1.910 TBD CDMA 1900

1.920 – 1.980 TBD W-CDMA 2000

0.824 – 0.849 -10 GSM 850

0.824 – 0.849 TBD CDMA

0.880 – 0.915 -10 GSM 900

1.710 – 1.785 -9 GSM 1800 /  DCS 1800

1.850 – 1.910 -9 GSM 1900 /  PCS 1900

1.850 – 1.910 TBD CDMA 1900

1.920 – 1.980 TBD W-CDMA 2000

Em it ted power in cellular 

bands required to block 

Bluetooth recept ion ( for 

sensit ivit y of -67dBm  with 

0.1%  BER)  m easured at  the 

unbalanced port  of the 

balun.
Cont inuous power in cellular 

bands required to block 

Bluetooth recept ion ( for 

sensit ivit y of-72dBm  with 

0.1%  BER)  m easured at  the 

unbalanced port  of the 

balun.

dBm

dBm

 

Table 1 1 : Receiver radio characterist ics at  basic data rate and tem perature 20C 
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2 .2  Radio Character ist ics –  Enhanced Data Rate 

 

Transm it ter  radio character ist ics 

Measurement  condit ions:  T =  20C, Vdd =  3,3V 

Typ Bluetooth specificat ion Unit

+ 1 -6 to 4
2 dBm

-1 -4 to 1 dB

3  10 kHz

RMS DEV -  13
5 %

99%  DEV -  20
5 %

Peak DEVM -  25
5 %

Modulat ion 

accuracy
3,4

Carrier frequency stabilit y
3

Relat ive t ransm it  power
3

Maxim um  output  power
1

 

Table 1 2 : Transm it ter radio characterist ics at  enhanced data rate and tem perature 20C 

Notes: 

Results shown are referenced to input  of the RF balun. 

1 WT12 firmware maintains the t ransm it  power to be within the Bluetooth v2.0+ EDR specif icat ion lim its 

2 Class 2 RF t ransm it  power range, Bluetooth v2.0 +  EDR specif icat ion 

3 Measurements m ethods are in accordance with the EDR RF Test  Specificat ion v2.0.E.2 

4 Modulat ion accuracy ut ilizes different ial error vector  m agnitude (DEVM) with t racking of the carr ier  

frequency dr ift . 

5 The Bluetooth specificat ion values are for 8DPSK modulat ion (values for the S/ 4 DQPSK modulat ion are 

less st r ingent )  
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Receiver radio character ist ics 

Measurement  condit ions:  T =  20C, Vdd =  3,3V 

Modulat ion Typ
Bluetooth 

specificat ion
Unit

/ 4 DQPSK -87  -70

8DQPSK -79  -70

/ 4 DQPSK -7 -20

8DQPSK -7 -20

/ 4 DQPSK + 11  13

8DQPSK + 19  21

/ 4 DQPSK -8  0

8DQPSK -2  5

/ 4 DQPSK -8  0

8DQPSK -2  5

/ 4 DQPSK -35  -30

8DQPSK -35  -25

/ 4 DQPSK -23  -20

8DQPSK -19  -13

/ 4 DQPSK -43  -40

8DQPSK -40  -33

/ 4 DQPSK -43  -40

8DQPSK -38  -33

/ 4 DQPSK -17  -7

8DQPSK -11  0

C/ I  co-channel at  0.1%  BER
1

Adjacent  channel select ivit y 

C/ I  F =  F0 +  1MHz
1,2,3

Adjacent  channel select ivit y 

C/ I  F =  F0 -  5MHz
1,2,3

Adjacent  channel select ivit y 

C/ I  F =  FI mage
1,2,3

dBm

dB

Adjacent  channel select ivit y 

C/ I  F =  F0 -  1MHz
1,2,3 

Adjacent  channel select ivit y 

C/ I  F= F0 +  2MHz
1,2,3

Adjacent  channel select ivit y 

C/ I  F =  F0 -  2MHz
1,2,3

Adjacent  channel select ivit y 

C/ I  F =  F0 +  3MHz
1,2,3

Sensit ivit y at  0.1%  BER for 

all packet  types
1

Maxim um  received signal at  

0.1%  BER
1

 

Table 1 3 : Receiver radio characterist ics at  enhanced data rate and tem perature 20C 

Notes: 

Results shown are referenced to input  of the RF balun 

1 Measurements m ethods are in accordance with the EDR RF Test  Specificat ion v2.0.E.2 

2 Up to five except ions are allowed in EDR RF Test  Specif icat ion v2.0.E.2. WT12 is guaranteed to meet  the 

C/ I  perform ance as specif ied by the EDR RF Test  Specif icat ion v2.0.E.2. 

3 Measured at  F0 =  2405MHz, 2441MHz, 2477MHz 
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3 . W T1 2  PI N DESCRI PTI ON 

 

1

2
3
4
5
6
7
8
9
10

12
11

13
14

19

17
18

16
15

24

22
23

21
20

27
28

26
25

WT12

293031

GND
VDD
PIO2
PIO3
NRTS
RXD
PCMO
USB_D+
USB_D-
NCTS
PCMI
PCMC
PCMS
GND

GND
NC

TXD
PIO5
MOSI
MISO
SCLK
NCSB
PIO4
PIO7
PIO6
RES
VDD
GND

GND GNDRF

 

Figure 3 : WT12 connect ion diagram  

GND ( pins 1 , 1 4 , 1 5 , 2 8 , 2 9  and 3 1 )  

Connect  GND pins to the ground plane of PCB.  

VDD ( pins 2  and 1 6 )  

3.3 V supply voltage connect ion. WT12 has an internal decoupling capacitor and LC filter 

to block high frequency disturbances. Thus external filt er ing is usually not  needed. I t  is 

however recom m ended to leave an opt ion for an external high Q 10pF decoupling 

capacitor in case EMC problem s arise. 

RES ( pin 1 7 )  

The RESET pin is an act ive high reset  and is internally filtered using the internal low 

frequency clock oscillator. A reset  will be perform ed between 1.5 and 4.0ms following 

RESET being act ive. I t  is recommended that  RESET be applied for a period greater than 

5m s. 

WT12 has an internal reset  circuit ry, which keeps reset  pin act ive unt il supply voltage has 

reached stabilit y in the start  up. This ensures that  supply for the flash m em ory inside the 

WT12 will reach stabilit y before BC4 chip fetches inst ruct ions from it .  Schemat ic of the 

reset  circuit ry is shown in figure 4. Rising supply voltage charges the capacitor, which will 

act ivate the reset  of WT12. The capacitor discharges through 220 k resistor, which 

eventually deact ivates the reset . Tim e constant  of the RC circuit ry is set  such that  the 

supply voltage is safely stabilized before reset  deact ivates. Pull-up or pull-down resistor 

should not  be connected to the reset  pin to ensure proper star up of WT12.  
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Figure 4 : WT12 internal reset  circuit ry  

PI O2  –  PI O7  ( pins 3 , 4 , 1 8 , 1 9 , 2 0  and 2 5 )  

Program m able digital I / O lines. All PI O lines can be configured through software to have 

either weak or st rong pull-ups or pull-downs. Configurat ion for each PI O line depends on 

the applicat ion. See sect ion 10 “ I / O parallel ports”  for detailed descript ions for each 

term inal. Default  configurat ion for all of the PI O lines is input  with weak internal pull-up.    

NC ( pin 2 7 )  

This pin is internally connected to PI O1. 

NRTS ( pin 5 )  

CMOS output  with weak internal pull-up. Can be used to im plem ent  RS232 hardware flow 

cont rol where RTS ( request  to send)  is act ive low indicator. UART interface requires 

external RS232 t ransceiver chip. 

NCTS ( pin 1 0 )  

CMOS input  with weak internal pull-down. Can be used to im plem ent  RS232 hardware flow 

cont rol where CTS (clear to send)  is act ive low indicator. UART interface requires external 

RS232 t ransceiver chip. 

RXD ( pin 6 )  

CMOS input  with weak internal pull-down. RXD is used to implem ent  UART data t ransfer 

from  another device to WT12. UART interface requires external RS232 t ransceiver chip. 

TXD ( pin 2 6 )  

CMOS output  with weak internal pull-up. TXD is used to implem ent  UART data t ransfer 

from  WT12 to another device. UART interface requires external RS232 t ransceiver chip. 

PCMO ( pin 7 )  

CMOS output  with weak internal pull-down. Used in PCM (pulse code modulat ion)  interface 

to t ransm it  digit ized audio. 

PCMI  ( pin 1 1 )  

CMOS input  with weak internal pull-down. Used in PCM interface to receive digit ized audio. 
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PCMC ( pin 1 2 )  

Bi-direct ional synchronous data clock signal pin with weak internal pull-down. PCMC is 

used in PCM interface to t ransm it  or receive CLK signal. When configured as a master, 

WT12 generates clock signal for the PCM interface. When configured as a slave PCMC is an 

input  and receives the clock signal from  another device. 

PCMS ( pin 1 3 )  

Bi-direct ional synchronous data st robe with weak internal pull-down.  When configured as 

a m aster, WT12 generates SYNC signal for the PCM interface. When configured as a slave 

PCMS is an input  and receives the SYNC signal from another device. 

USB_ D+  ( pin 8 )  

Bi-direct ional USB data line with a selectable internal 1.5 k pull-up implemented as a 

current  source (compliant  with USB specificat ion v1.2)  External series resistor is required 

to m atch the connect ion to the characterist ic im pedance of the USB cable. 

USB_ D-  ( pin 9 )  

Bi-direct ional USB data line. External series resistor is required to m atch the connect ion to 

the characterist ic impedance of the USB cable. 

NCSB ( pin 2 1 )  

CMOS input  with weak internal pull-up. Act ive low chip select  for SPI  (serial peripheral 

interface) . 

SCLK ( pin 2 2 )  

CMOS input  for the SPI  clock signal with weak internal pull-down. WT12 is the slave and 

receives the clock signal from  the device operat ing as a master. 

MI SO ( pin 2 3 )  

SPI  data output  with weak internal pull-down.  

MOSI  ( pin 2 4 )  

SPI  data input  with weak internal pull-down. 

RF ( pin 3 0 )  

Connect  external RF- t ransceiver antenna to this pin when chip antenna is not  in use. 
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4 . PHYSI CAL I NTERFACES 

4 .1  UART I nterface 

WT12 Universal Asynchronous Receiver Transm it ter (UART) interface provides a simple 

m echanism  for com m unicat ing with other serial devices using the RS232 standard. The 

UART interface of WT12 uses voltage levels of 0 to Vdd and thus external t ransceiver I C is 

required to meet  the voltage level specificat ions of UART.  

UART_TX

UART_RX

UART_RTS

UART_CTS

W T1 2

 

Figure 5 : WT12 UART interface 

Four signals are used to implement  the UART funct ion, as shown in Figure 6. When WT12 

is connected to another digital device, UART_RX and UART_TX t ransfer data between the 

two devices. The remaining two signals, UART_CTS and UART_RTS, can be used to 

implement  RS232 hardware flow cont rol where both are act ive low indicators. DTR, DSR 

and DCD signals can be implem ented using PIO term inals of WT12.  All UART connect ions 

are implem ented using CMOS technology and have signaling levels of 0V and VDD. 

I n order to com m unicate with the UART at  it s m axim um  data rate using a standard PC, an 

accelerated serial port  adapter card is required for the PC. 

 

Possible values

1200 baud (d2%Error)

9600 baud (d1%Error)

Maximum 3.0Mbaud (d1%Error)

RTS/CTS, none

None, Odd, Even

1 or 2

8

Parity

Number of stop bits

Bits per channel

Parameter

Baud rate
Minimum

Flow control

 

Table 1 4 : Possible UART set t ings 

 

The UART interface is capable of reset t ing WT12 upon recept ion of a break signal. A Break 

is ident ified by a cont inuous logic low (0V)  on the UART_RX term inal, as shown in Figure 

7. I f t BRK is longer than the value, defined by the PS Key 

PSKEY_HOST_I O_UART_RESET_TIMEOUT, (0x1a4) , a reset  will occur. This feature allows 

a host  to init ialize the system to a known state. Also, WT12 can em it  a Break character 

that  m ay be used to wake the Host .  

Since UART_RX term inal includes weak internal pull-down, it  can’t  be left  open unless 

disabling UART interface using PS_KEY set t ings. I f UART is not  disabled, a pull-up resistor 
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has to be connected to UART_RX. UART interface requires external RS232 t ransceiver, 

which usually includes the required pull-up. 

t
BRKUART_RX

 

Figure 6 : Break signal 

Note : 

Table 15 shows a list  of commonly used Baud rates and their associated values for the 

Persistent  Store Key PSKEY_UART_BAUD_RATE (0x204) . There is no requirem ent  to use 

these standard values. Any Baud rate within the supported range can be set  in the 

Persistent  Store Key according to the formula in Equat ion below. 

Baud Rate =
PSKEY_UART_BAUD_RATE

0.004096
 

Figure 7 : Baud rate calculat ion form ula 

 

Hex Dec

1200 0x0005 5 1.73%

2400 0x000a 10 1.73%

4800 0x0014 20 1.73%

9600 0x0027 39 -0.82%

19200 0x004f 79 0.45%

38400 0x009d 157 -0.18%

57600 0x00ec 263 0.03%

76800 0x013b 315 0.14%

115200 0x01d8 472 0.03%

230400 0x03b0 944 0.03%

460800 0x075f 1887 -0.02%

921600 0x0ebf 3775 0.00%

1382400 0x161e 5662 -0.01%

1843200 0x1d7e 7550 0.00%

2765800 0x2c3d 11325 0.00%

Baud rate Error
Persistent store values

 

Table 1 5 : UART baud rates and error values 

 

4 .1 .1  UART Configurat ion W hile RESET is Act ive 

The UART interface for WT12 while the chip is being held in reset  is t r i- state. This will 

allow the user to daisy chain devices onto the physical UART bus. The const raint  on this 

m ethod is that  any devices connected to this bus m ust  t r i- state when WT12reset  is de-

asserted and the firmware begins to run. 

4 .1 .2  UART Bypass Mode 

Alternat ively, for devices that  do not  t r i- state the UART bus, the UART bypass mode on 

WT12 can be used. The default  state of WT12 after reset  is de-asserted, this is for the host  
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UART bus to be connected to the WT12 UART, thereby allowing com m unicat ion to WT12 

via the UART. 

I n order to apply the UART bypass m ode, a BCCMD command will be issued to WT12 upon 

this, it  will switch the bypass to PIO[ 7: 4]  as shown in Figure 9. Once the bypass mode has 

been invoked, WT12 will enter the deep sleep state indefinitely. 

I n order to re-establish com municat ion with WT12, the chip m ust  be reset  so that  the 

default  configurat ion takes affect . 

I t  is important  for the host  to ensure a clean Bluetooth disconnect ion of any act ive links 

before the bypass mode is invoked. Therefore it  is not  possible to have act ive Bluetooth 

links while operat ing the bypass mode. 

The current  consum pt ion for a device in UART Bypass Mode is equal to the values quoted 

for a device in standby mode. 

 

W T1 2

Host
processor

Test
inter face

RXD

CTS

RTS

TXD

Another
device

TX

RTS

CTS

RX

UART_TX

UART_RTS

UART_CTS

UART_RX

RESET

PI O5

PI O6

PI O7

PI O4

UART

 

Figure 8 : UART bypass mode  
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4 .2  USB I nterface 

WT12 USB devices contain a full speed (12Mbits/ s)  USB interface that  is capable of dr iving 

a USB cable direct ly. No external USB t ransceiver is required. To match the connect ion to 

the characterist ic impedance of the USB cable, series resistors must  be included to both of 

the signal lines. These should be of 1%  tolerance and the value required may vary 

between 0 and 20 ohm  with 10 ohm  being nom inal. The resistors should be placed close to 

the USB pins of the module in order to avoid reflect ions. The module has internally 22 ohm 

resistors in series. The total input  impedance seen by the cable is affected by the I C 

characterist ics, t rack layout  and the connector. The cable im pedance is approxim ately 40 

ohm . 

The device operates as a USB peripheral, responding to requests from  a master host  

cont roller such as a PC. Both the OHCI  and the UHCI  standards are supported. The set  of 

USB endpoints implem ented can behave as specified in the USB sect ion of the Bluetooth 

v2.0 +  EDR specificat ion or alternat ively can appear as a set  of endpoint  appropriate to 

USB audio devices such as speakers. 

As USB is a Master/ Slave oriented system ( in com m on with other USB peripherals) , WT12 

only supports USB Slave operat ion.  

4 .2 .1  USB Pull- Up Resistor 

WT12 features an internal USB pull-up resistor. This pulls the USB_DP pin weakly high 

when WT12 is ready to enumerate. I t  signals to the PC that  it  is a full speed (12Mbit / s)  

USB device.  

The USB internal pull-up is implem ented as a current  source, and is compliant  with Sect ion 

7.1.5 of the USB specificat ion v1.2. The internal pull-up pulls USB_D+  high to at  least  

2.8V when loaded with a 15k + / -5%  pull-down resistor ( in the hub/ host ) . This presents a 

Therein resistance to the host  of at  least  900.  Alternat ively, an external 1.5k pull-up 

resistor can be placed between a PI O line and D+  on the USB cable. The firmware must  be 

alerted to which m ode is used by set t ing PS Key PSKEY_USB_PI O_PULLUP appropriately. 

The default  set t ing uses the internal pull-up resistor. 

4 .2 .2  Self Pow ered Mode 

I n self powered mode, the circuit  is powered from  its own power supply and not  from  the 

VBUS (5V)  line of the USB cable. I t  draws only a small leakage current  (below 0.5mA)  

from  VBUS on the USB cable. This is the easier m ode for which to design for, as the design 

is not  lim ited by the power that  can be drawn from  the USB hub or root  port . However, it  

requires that  VBUS be connected to WT12 via a voltage devider (Rvb1 and Rvb2) , so 

WT12 can detect  when VBUS is powered up. Voltage divider is essent ial to drop the 5V 

voltage at  the VBUS to 3,3V expected at  the USB interface of WT12. WT12 will not  pull 

USB_DP high when VBUS is off. 

Self powered USB designs (powered from  a bat tery or PSU)  must  ensure that  a PI O line is 

allocated for USB pull-up purposes. A 1.5K 5%  pull-up resistor between USB_DP and the 

selected PI O line should be fit ted to the design. Failure to fit  this resistor may result  in the 

design failing to be USB compliant  in self powered mode. The internal pull-up in WT12 is 

only suitable for bus powered USB devices i.e. dongles. 
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Figure 9 : USB in self powered m ode 

The term inal marked USB_ON can be any free PI O pin. The PI O pin selected must  be 

registered by set t ing PSKEY_USB_PI O_VBUS to the corresponding pin num ber. I n self 

powered m ode PSKEY_USB_PI O_PULLUP must  be set  to match with the PI O selected. 

Note:  

USB_ON is shared with WT12 PI O term inals (PI O2-PI O7) . 

4 .2 .3  Bus Pow ered Mode 

I n bus powered mode the applicat ion circuit  draws its current  from  the 5V VBUS supply on 

the USB cable. WT12 negot iates with the PC during the USB enum erat ion stage about  how 

much current  it  is allowed to consume. 

For WT12 Bluetooth applicat ions, it  is recomm ended that  the regulator used to derive 3.3V 

from  VBUS is rated at  100mA average current  and should be able to handle peaks of 

120m A without  fold back or lim it ing. I n bus powered m ode, WT12 requests 100m A during 

enum erat ion. 

When select ing a regulator, be aware that  VBUS may go as low as 4.4V. The inrush 

current  (when charging reservoir and supply decoupling capacitors)  is lim ited by the USB 

specificat ion (see USB specificat ion v1.1, Sect ion 7.2.4.1) . Some applicat ions may require 

soft  start  circuit ry to lim it  inrush current  if more than 10pF is present  between VBUS and 

GND. 

The 5V VBUS line em erging from a PC is often elect r ically noisy. As well as regulat ion 

down to 3.3V, applicat ions should include careful filter ing of the 5V line to at tenuate noise 

that  is above the voltage regulator bandwidth.  

I n bus powered m ode PSKEY_USB_PI O_PULLUP m ust  be set  to 16 for internal pull-up 

(default  configurat ion in WT12) . 
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Figure 1 0 : USB in bus powered m ode 

4 .2 .4  Suspend Current  

All USB devices must  perm it  the USB cont roller to place them in a USB Suspend mode. 

While in USB Suspend, bus powered devices m ust  not  draw m ore than 0.5m A from  USB 

VBUS (self powered devices may draw m ore than 0.5mA from their  own supply) . This 

current  draw requirement  prevents operat ion of the radio by bus powered devices during 

USB Suspend. 

The voltage regulator circuit  it self should draw only a small quiescent  current  ( typically 

less than 100uA)  to ensure adherence to the suspend current  requirement  of the USB 

specificat ion. This is not  normally a problem with m odern regulators. Ensure that  external 

LEDs and/ or amplifiers can be turned off by WT12. The ent ire circuit  must  be able to enter 

the suspend mode. (For more details on USB Suspend, see separate CSR docum entat ion) . 

4 .2 .5  Detach and W ake- Up Signaling 

WT12 can provide out -of-band signaling to a host  cont roller by using the cont rol lines 

called ‘USB_DETACH’ and ‘USB_WAKE_UP’. These are outside the USB specificat ion (no 

wires exist  for them  inside the USB cable) , but  can be useful when em bedding WT12 into a 

circuit  where no external USB is visible to the user. Both cont rol lines are shared with PI O 

pins and can be assigned to any PI O pin by set t ing the PS Keys PSKEY_USB_PI O_DETACH 

and PSKEY_USB_PI O_WAKEUP to the selected PI O number. 

USB_DETACH is an input  which, when asserted high, causes WT12 to put  USB_D-  and 

USB_D+  in high impedance state and turned off the pull-up resistor on D+ . This detaches 

the device from the bus and is logically equivalent  to unplugging the device. When 

USB_DETACH is taken low, WT12 will connect  back to USB and await  enum erat ion by the 

USB host . 

USB_WAKE_UP is an act ive high output  (used only when USB_DETACH is act ive)  to wake 

up the host  and allow USB com m unicat ion to recommence. I t  replaces the funct ion of the 

software USB WAKE_UP m essage (which runs over the USB cable) , and cannot  be sent  

while WT12 is effect ively disconnected from  the bus. 
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