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Bluetooth Baseband Controller IC

GENERAL DESCRIPTION

The ML7055 s a QMOS dpital IC for use h 2.4 GHz band Rieboth™ systens. Thk IC incorporags he
ARM7TDMI® astheCPU ore,features ahighly expand#le arditecture,and sipportsthe interfacegor a vaiety
of applcaions. Simce he ML7055 has Oks Blueboth probcol stack softvare nstalled, when be ICis used mn
conjuncton with the Blueboth RF transcever IC, dat/voice conmunicaions are poskle whie maintaining
intercanectivity with other Bluetooth systens.

FEATURES

¢ Conforms to Blueboth Spediicaion (Verl.1)

¢ Designed for connection with the RF-LSI interfasech as the OKI RF-LSI interface (ML7050), the
SKYWORKS RF-LSI interface (CX72303), orelBROADCOM RF-LSI interface (BCM2002X) that
functions as the Bluetooth RF-LSI interface

e The hgh-speed,dw-power ARM7TDMI™ is installedas te CPU coe

e PCM-CVSD trascaler that provides hgh quality voice wsing the roise filter is irstalled

¢ Low power onsumption in flexible powemanagerent modes accordig to opeating mods of Bluetooh

e DETACH signalprovides conl of changed power-saing node (STOP) and retn requesto normel
mode.

o UART interface corresponding to baud rates up to 921.6 kbps

¢ I°C bus interface provides accesses to EEPROM or PCM-Codec

e Selactable 12 MHz or 13 MHz for the systelock

e Sekchble 32 kHz or 32.768 kHz fohe LPO cbck

¢ Built-in programmed ROM eliminates eternal ROM/FLASH

e The packages are dhable inthree types:

63-pin WCSP for ML7055HB

64-pin BGA for ML7055LA
84-pin BGA for ML7055LP

ARM, ARM7TDMI and Thurb are rgistered tradearks of ARM Ltd., UK.
BLUETOOTH ks a radenark owned byBlueboth SIG, Inc. anditensedd Oki Electic Industy.
Theinformation containedheren canchangewithoutnotice owng o the producteing under devepnent
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SPECIFICATIONS

Process 0.16 um CMOS (5-layer metal wire)

Package 63-pin WCSP (P-VFLGA63-4.90x4.72-0.50-W)

(Dimensions: 4.90 mm x 4.72 mm x 0.48 mm; pin pitch: 0.50 mm)
64-pin BGA (P-TFBGA64-0707-0.65)

(Dimensions: 7 mm x 7 mm x 1.2 mm,; pin pitch: 0.65 mm)

84-pin BGA (P-LFBGA84-0909-0.80)

(Dimensions: 9 mm x 9 mm x 1.5 mm; pin pitch: 0.80 mm)

Supply current 22 mA (24 MHz operation)
Operating voltage ranges 2.70to 3.6 V for input-output, 1.65 to 1.95 V for internal circuits
Operating frequency 24 MHz
Built-in ROM size 176 KB (for ARM program)
Built-in RAM size 24 KB
Input clocks 12 MHz or 13 MHz (system clock)
32 kHz or 32.768 kHz (LPO clock)
RF-LSI interface OKI RF-LSI interface (ML7050)

SKYWORKS RF-LSI interface (CX72303)

BROADCOM RF-LSI interface (BCM2002X)

Installed interfaces UART interface (up to 921.6 Kbps)

General-purpose I/O interface (used as a pin for I°C bus interface
depending on software installed)

PCM interface (PCM Linear/A-law/p-law can be selected)
DETACH interface

Timers 16-bit auto reload timer (1ch)
18-bit auto reload timer (1ch)

Interrupt controller 11 causes

Clock control circuit Crystal oscillator circuit (12 MHz or 13 MHz, 32 kHz or 32.768 kHz)
Internal PLL
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PIN PLACEMENT
ML 7055HB: 63-pin WCSP (P-VFLGA63-4.90 x 4.72-0.50-W)
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MLO5S5LA: 64-pin BGA (P-TFBGA64-0707-0.65)
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ML 7055L P: 84-pin BGA (P-L FBGA84-0909-0.80)
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PIN DESCRIPTIONS

RF I/F

Pin Name

Direc-
tion
[*0]

Internal
Pull Up/
Down,
Schmitt

Initial
Value

Pin Placement

ML7055
HB

ML7055
LA

ML7055

LP

Description

TXD

rrr

B6

B4

A4

ML7050: Transmit data output
CX72303: Transmit data output
BCM2002X: Transmit data output

RXD

C5

B5

A5

ML7050: Receive data input
CX72303: Receive data input
BCM2002X: Receive data input

PLL_DATA

Cc7

c2

C1

ML7050: Serial write data
CX72303: Serial write data
BCM2002X: Transmit enable

PLL_CLK

E6

D1

D2

ML7050: Serial clock
CX72303: Serial clock
BCM2002X: Serial clock

PLL_LE

- rerrjrI X | |

D5

B3

A3

ML7050: Serial road enable

0: Negate, 1: Assert
CX72303: Serial enable

0: Assert, 1: Negate
BCM2002X: RF-LSI synthesizer on

0: Negate, 1: Assert

RSSI

Pull
down

B5

A5

C5

ML7050: Receive field strength data
input

CX72303: Serial read data
BCM2002X: Serial read data

RSSI_CLK

B8

Ci1

Cc2

ML7050: Receive field strength data
clock
CX72303: RF-LSI receiving
characteristic control
BCM2002X: System clock request

PLL_POW

B7

Al

Al

ML7050: Local PLL power control
0: Assert, 1: Negate
CX72303: PA Power control
0: Negate, 1: Assert
BCM2002X: Select serial transmit
mode

TX_POW

A8

B2

A2

ML7050: Transmit enable
0: Assert, 1: Negate
CX72303: Transmit enable
0: Negate, 1: Assert
BCM2002X: Serial write data

RX_POW

C6

A2

B2

ML7050: Receive enable
0: Assert, 1: Negate
CX72303: Receive enable
0: Negate, 1: Assert
BCM2002X: Receive enable

PLL_PS

A7

A3

B3

ML7050: "L”
CX72303: Power on reset
0: Assert (reset)  1: Negate

BCM2002X: RF-LSI receiving
characteristic control

For T
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RF I/F
Direc- Ili?tﬁTle/ Initial Pin Placement
. . u A
PinName | tion | "nown, | Value [[ML7055 | ML7055 | ML7055 Description
'Ol | schmitt HB LA LP
Bul — ML7050: —
u .
PLLLOCK | down — B4 B6 B5 CX72303: —
— BCM2002X: 1MHz clock
H ML7050: PLL loop control
0: Openloop 1: Closed loop
PLL_OFF o — — D6 B1 B1 ) i
- CX72303: Diversity output
L BCM2002X: PA Power control
PCM I/F
Internal

Direc- | Pull Up/ | Initial Pin Placement

Pin Name . Description
tion Down, | Value "ML7055 | ML7055 | ML7055 P
Schmitt HB LA LP
PCMOUT o — L G6 J3 J4 PCM data output
PCMIN [ Pull up — H4 J5 H5 PCM data input
PCM sync signal (8 kHz),
PCMSYNC 1o Pull . Fs5 14 KA Initial settln.g: input .
down (can be switched by an internal
register)
PCM clock (64 kHz/128 kHz)
PCMCLK 1o Pull . G5 K4 Ha Initial settmg: input .
down (can be switched by an internal
register)

Note: The PCM sync signal (8 kHz) must be guaranteed at the accuracy of £50 ppm if the
PCMSYNC pin is configured as an input.

UART I/F
Internal .
' Direc- . Pin Placement o
PinName | ion PDucIJV\l/Jrf/ Vale ML7055 | ML7055 | ML7055 Description
Schmitt HB LA LP
SOuUT O — H E7 F1 F2 ACE transmit serial data
SIN | Schmitt — D4 G1 G2 ACE receive serial data
RTS (0] — — G2 J9 K9 ACE transmit data ready
CTS | — H F3 K9 J9 ACE transmit ready
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CLK and Configuration

Internal Pin Placement
Pin Name Direc- | Pull Up/ | Initial Descriotion
tion Down, | Value [ ML7055 | ML7055 | ML7055 P
Schmitt HB LA LP
SCLKP | — — El E9 F8 System clock (12/13 MHz) pins
SCLKN e} — — D1 E10 E10 (Power level: CMOS level)
XC32KP | — — A2 A9 A9 . .
Subclock pins (for oscillator)
XC32KN o] — — A3 A8 B8
System clock frequency select pin
Pull L: Select CLK divided by
SCLKSEL I down — B3 A7 B7 internal PLL
H: Select subclock
pull System clock frequency select pin
SFRQSEL | | do” I c4 B7 A7 L: 13 MHz
W H: 12 MHz
RF-LSI select pins
RFSEL[2:0]
001:  ML7050 (OKI)
RFSELO-
5 | — — [*1] [*2] [*3] 010:  CX72303 (SKYWORKS)
101: BCM2002X
(BROADCOM)
Others: Unused
RESET | Schmitt — C3 F10 G10 Hardware reset pin (Reset = L)
DETACH | Schmitt — F2 G9 G8 Sleep pin (Sleep = L)
SCL o] — L G4 K7 H7 | I°C serial clock
SDA /0 — H F4 J7 K7 | I°C serial data
CLKOUT o . . G3 18 K8 Ei);]s;em clock (12/13 MHz) output
[*1] RFSELO: E3; RFSEL1: E4; RFSEL2: H1
[*2] RFSELO: H9; RFSEL1: H10; RFSEL2: K10
[*3] RFSELO: H10; RFSELL1: H8; RFSEL2: K10
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NC
Internal .
Pin Name Direc- | Pull Up/ | Initial Pin Placement Description
tion Down, | Value [ ML7055 | ML7055 | ML7055 P
Schmitt HB LA LP
NC — — [*4] No connection
[*4] B6, C3, C4, C6, C7, C8, D3, E1, F1, H2, H3, H6, H9, J6, J7
Note: Do not wire under the NC pin.
Power, GND
Internal .
bin Name | Difec- | Pull Up/ | Initia Pin Placement Sescrintion
tion Down, | Value | ML7055 | ML7055 | ML7055 P
Schmitt HB LA LP
Vop — — — [*5] [*6] [*7] 1/0 power supply pin  2.70t0 3.6 V
. . . Power supply pin for internal circuit
CoreVpp — — — [*8] [*9] [*10] 16510 1.95V
RF-1/0 power suply pin (Same
LVoo - - - cs8 b2 b1 voltage to the Vpp for RF-LSI)
GND — — — [*11] [*12] [*13] Digital block ground pin
AVpp0 — — — B1 C9 [*14] | Analog block power supply pin
AVppl — — — B2 B9 [*15] 1.65t01.95V
AGNDO — — — D3 C10 [*16] )
Analog block ground pin
AGND1 — — — Cc2 B10 [*17]
[*5] Vpp: A4, E2, E8, H3, H8
[*6] Vpp: B8, F2, K1, J6, F9
[*71  Vop: A8, F3, K1, K6, F9
[*8] Core Vpp: A5, D2, F7, G1, H6
[*9] Core Vpp: A6, H1, K3, K6, J10, D10
[*10] Core Vpp: A6, G1, K3, K5, J10, E8
[*11] GND: Al, A6, C1, D7, D8, F1, F6, F8, G7, G8, H2, H5, H7
[*12] GND: A4, A10, D9, E1, E2, G2, G10, H2, J1, J2, K2, K5, K8
[*13] GND: Al0, B4, E2, E3, E9, G3, G9, H1, J1, J2, J3, J5, J8, K2
[*14] AVpp0: D8, D10
[*15] AVppl: B9, B10
[*16] AGNDO: E10, D9
[*17] AGND1: C9, C10
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BLOCK DIAGRAM
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DESCRIPTION OF INTERNAL BLOCKS
CLKGEN Block

e Generates a clock that is supplteceach block through SCLKP (12/13 MHz)
e STOPHALT function

CTL/WDT Block

Control of the frequencydivision functon of the internal main clock
Control of clock supplied to each peripheral

Control of reset of each peripheral

STOP/HALT control

Watchdog tmer functon (interrupfresej

Timer Block

1 channel

18-bit timer counér

Interrupt by cornrpare funciton

One shatinterval, or free-run mde

Base band Core Block

RF LSI
Tx SCO Buffer Packet TXD
Audio | |Codec >
Composer
“> E Tx ACL Buffer >
RF CNT
Securit Timin FHCNT >
Y 14 9 M ™ eNT
APB | | ARM ——————~ v v g
< > I/E Rx SCO Buffer Packet >
Decomposer RXD
Rx ACL Buffer <

e RFController
- RF power suppt contol (PLL, TX, RX)
- Local PLL frequencydivision rato seting
- Receive clock rgeneration function
- Synchronkaion deection (synchronizing within the pernissabé error imit of SyncWord)
- Receiveclockre-timing function

e FH Controller hopping
- Sequenceontol
- Frequencyhoppig sekcion functon
- CRC conputation's initial value selectia function

1130
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e Timing Generatr
- Blueboth clock generabn
- Operaion interrupts depend on ode (sbt, scan, stif, hold, park)
- Sync deecion iming generabdn (syic window £10us)
- PLL seting iming generabn
- Transnit/Receive tining generation
- Multi-master timing management function
e PackeiConposer
- Access code generah (SyncWord generabn, appendig PRTRAILER)
- Packet header generation (HEQgeaton, scrarhling, FECencoding)
- Paylcad generation (CRC generation, ercryption, scrantling, FEC eroding)
- Packetsynthesis
e PacketDeconposer
- Packet decoposition (separating éhpacket header and the payload)
- Packetheader processj (FECdecoding, descranbling, HECerror de¢cion, heademiformation
separabn)
- Payload processing (FEC aeling, descratling, encryption écoding, CRC judgeent, payload
separdabn)
e Security
- Various key generation functions (initialization, link key, ercryption key)
- Certificaionfunction
- Encryption function

12130
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UART Block

Full-duplex bufferng method

All status repoiing functon

Built-in 64-byte tansnit/receive FIFO

Modemcontol based on TS

Progranmable serial interface

5-, 6-, 7-, 8-hti characers

Generabn and veficaion of odd p&ty, even paty, or no paty
1, 1.5, or 2 sip bis

Progranmable Baud Rate Generadr (9600 bpsd 921.6 kbps)
Error servicing for parityoverrun, and fraing errors

e Configuration of 1 D& Frane during Reception

SIN =\ st/ & a@BISTO Wbty Y stop

SAMPLE CLK | | | | | | | |

e Configuraton of 1 Dah Frame durng Transnsson

SouT \_St / §Giants ©  Xpariy) Stop

13130
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PCM-CVSD Transcoder Block

e Applicaion sde 1/O:
- PCMCodec
e Applicaion-sideformat

- PQM linear (8, 14, 16 Id/sanple, 8 kHz sampling frequencyA-law/u-law

¢ Blueboth-sideformat

- CVSD/A-law/u-law
e All combinations of he above conversis are suppaat
e PCMSYNC/PCMCLK I/O can be stehed (initial setting: input)

e Timing in ShortMode andin POMCLK and PGMSYNC Output Mode
(For POV dat of 14 bis/sanple, lower 2 bis of 16 bis are hvalid.)

PCMCLK(O)
64k/128kHz

PCMOUT

PCMIN

PCMSYNC(O)

8 bits or 16 bits

-

X

LSB

i

MSB

X DATA X DATA

X

X DATA

LSB

—»

ta is 0

o

utput on the rising edge of

CLK.

X

LSB

MSB

X DATA X DATA

X

X DATA

LSB

»

D4

ta is shifted i

on the falling edge of

LK

125us (8kHz)

e Timing in ShortMode andn PGMCLK and PQMSYNC InputMode.
(For POV dat of 14 bis/sanple, lower 2 bts of 16 bis are hvalid.)

8 bits or 16

bits

h

1z >L | | L | J( | |
pcmout | X isB MSB | X_ DATA | X_ DATA | X ::X DATA LSB MSB | X__ DATA
g |<D_ata is olitput on the rising edge of CLK.
pcMIN | X__LsB X_»MSB X_oata | X_pata | X ::X DATA s | X_ MsB | X_ DATA
Data is shifted in on the falling edge of| JLK

PCMSYNC(l)
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e Timing in Long Mode andn POMCLK and PGVMSYNC Oufput mode
(For PQM dat of 14 bis/sanple, lower 2 bis of 16 bis are hvalid.)

'< 8 bits or 16 bits

"

J< |
MSB

[

PCMCLK(O) :J< | | |
64k/128kHz
PCMOUT MSB X DATA X DATA X DATA

X _DATA | X_ LSB | X__ DATA
N ] ] N |
Data'is output én the rising edgeg;Cng_E ata is gh|fted}in on the fallu?g edge of CLEK
PCMIN X MSB X DATA X DATA X DATA X X DATA | X LSB | X MSB X DATA
PCMSYNC(O)
PCMCLK period x 3
4 A\ »!
125us (8kHz)
e Timing in Long Mode andn POMCLK and PGVSYNC InputMode.
(For POV dat of 14 bis/sanple, lower 2 bis of 16 bis are nvalid.)
'4 8 bits or 16 bits >‘
PCMCLK(l) | | | L | | J< | |
64k/128kHz
PCMOUT MSB X DATA X DATA X DATA | X X DATA X LSB MSB X DATA
Data is output onithe rising edge OLQ-K-|<_[ ata is gh|fted}in on the fallihg edge of CLK.
PCMIN X MSB X DATA X DATA X DATA X X DATA X LSB X MSB X DATA

> PCMCLK period (Min.) or < 62.5 us (Max.)

» \\

125ps (8kHz)

DETACH Interface Block

e Geneation of the request for charge b (from) the sbp mode bydetecion of therising (falli ng) edje of

the DETACH signal

Downloaded from Elcodis.com electronic components distributor
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Conditions Rating Unit
1/0 power supply voltage Voo/LVbp — -0.3to +4.5 \%
Core power supply voltage CoreVpp/AVpp — -0.3to+2.5 Vv
Input voltage \ — -0.3t0 +4.5 \%
Allowable power dissipation Py — 0.62 w
Storage temperature Tstg — —55 to 150 °C

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Conditions Min. | Typ. | Max. Unit
1/0 power supply voltage Voo/LVop — 2.7 3.3 3.6 \%
Core power supply voltage CoreVpp/AVpp — 165 | 1.8 | 1.95 \%
“H” level input voltage Vih — 2.2 — Vop \%
“L” level input voltage Vil — 0 — 0.8 \%
Operating temperature Ta — -40 — 85 °C

ELECTRICAL CHARACTERISTICS

DC Characteristics
(Vop =2.7t0 3.6 V, CoreVpp = 1.65 to 1.95 V, Ta = —40 to +85°C)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
“H" level output voltage loh = 3.0V<Vvdd<3.6V 2.4 — —
Voh \Y,
—2mA | 27v<vdd<3.OV | 22 | — | —
“L” level output voltage Vol lol =2 mA — — 0.4 Y,
Vi=GNDt0 3.6 V -10 — 10
Vi=V
_ o 10 | 66 | 200
Input leakage current li 50 kQ Pull-down A
Vi=GND
-200 | -66 | —-10
50 kQ Pull-up
Vo = GND to Vpp -10 — 10
Output leakage current lo Vo = Vpp A

10 66 200
50 kQ Pull-down

Power supply current (during
operation)

Power supply current (during
stand-by)

lddo During 24 MHz operation 0 22 32 mA

ldds CLK stopped — 10 100 | pA

16/30
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Power Supply Current (IDDO) Characteristics by Power Saving Mode

(Vop = 2.7 Vto 3.6V, CoreVpp = 1.65 V to 1.95V, Ta = -40 to 85°C)

Operating mode Conditions Min. | Typ. | Max. Unit
STOP mode (DETACH ="L") — — 1003 | —
. Interval:1.28sec

Page Scan operating mode Window:11.25msec — | 25 | —

Poll Interval operating mod Interval:40slot — 35 —

Sniff operating mode Interval:2000slot — 25 —
Attempt:4frame mA

Hold operating mode Interval:4000slot — 005 | —
DH1/DM1 — | 220 | —
RX:DH3/DM3 220

ACL operating mode TX:DH1/DM1 B ] B
RX:DH5/DM5
TX:DH1/DM1 — |20 -

AC Characteristics

© Systenclock (SCLKP)

/S

SCLKP  /—\ /

(Vop = 2.7 to 3.6V, CoreVpp = 1.65 to 1.95V, Ta = -40 to 85°C)

Parameter Description Min | Typ | Max | Unit
TmcO Duty in SCLKP “H” duration 40 50 60 %
Tmcl Duty in SCLKP “L” duration 40 50 60 %

®© Sub-cbck (XC32KP)

XC32KP

i TmpO0 : Tmpl |

(Vop = 2.7 to 3.6V, CoreVpp = 1.65 to 1.95V, Ta = -40 to 85°C)

Parameter Description Min | Typ | Max | Unit
TmpO Duty in XC32KP “H” duration 40 50 60 %
Tmpl Duty in XC32KP “L” duration 40 50 60 %
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© Reset
Power supply stable period

(L ((

Vad/LVaq N D

M ( (

CoreVyy/AVyq N n

Tresw
RESET « «/

) )
(Vop = 2.7 to 3.6V, CoreVpp = 1.65 to 1.95V, Ta = -40 to 85°C)
Parameter Description Min | Typ | Max | Unit

Tresw Reset pulse width 10 | — [ — us

Note : Apply "L" to the RESET pin for 10usec or rore after the power supply has been settled.
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® PCM interface

PCMCLK(I) /
PCMIN
; - TpcO | Tpcl
N N7
pc2’ : Tpc2”:
PCMSYNC() K Vi i
“Tpc3” Tpea “Tpc3” Tpea
PCMCLK(O)
PCMIN Vi R,
Tpcs | Tpc6
PONOYT R .
i Tpe 7 Tpc7 *
PCMSYNC(O) G720
Tpc 8 ¢
(Vdd = 2.7 to 3.6V, CoreVdd = 1.65 to 1.95V, Ta = -40 to 85°C)
Parameter Description Min | Typ | Max | Unit
TpcO PCMIN setup time relative to PCMCLK (input) falling edge 100 | — — ns
Tpcl PCMIN hold time relative to PCMCLK (input) falling edge 100 | — — ns
Tpc2 PCMOUT delay time relative to PCMCLK (input) risingedge | — | — | 250 ns
Tpc3 F_’C_:MSYNC (input) setup time relative to PCMCLK (input) 100 | — — ns
rising edge
Toca EQMSYNC (input) hold time relative to PCMCLK (input) 100 | — — ns
rising edge
TpchS PCMIN setup time relative to PCMCLK (output) falling edge | 100 | — — ns
Tpc6 PCMIN hold time relative to PCMCLK (output) falling edge 100 | — — ns
Tpc7 ePé:gl\gOUT delay time relative to PCMCLK (output) rising [ | — 250 ns
Tpcs Delay time from PCMCLK (output) rising edge to PCMSYNC | | 150 ns

(output)

® AC Characteristic Measuring Points

Vop

ov

0.8Vpp 0.8Vpp

0.2Vpp 0.2Vpp
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REFERENCE FOR VOLTAGE SUPPLY CIRCUIT

ML7055
AVDDO
AGNDO
AVDD1
AGND1 \
CoreVDD é 10 to 47F io_luF iO.lpF 0 CorevDD
|

LvbD E 10 to 47uF io.1uF iO.lpF
|

VDD VDD
R 10 to 47yF i0.1m: l0.1HF Nﬂ
GND T I GND
- _
" I
Capacitors should locate close to LSI pins. Feed lines should be separated

from LSI pins.

Example of ML7055 voltage supply circuit

¢ Insertappropréte bypass capators betveen he Vpp and GND lines.

Note 1: Precautions tosert the bypass capacitors
- Use traces of \p and GND lines wider than the®f the other signal lines.
- Keep the length of traces betwdble bypass capacitors and thg,Vine and beteen he bypass
capacitors and the GND line as short as possible.
- Keep the length of traces betwebr bypass capacitors and thgy\/ne and beteen he bypass
capacitors and the GND line as equal as possible.

The ciraiit is aubject to chage accorihg to the pecific LSI boarddesignPlease contact Oki Eleat IndustryCo.,
Ltd. for detailed information.
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REFERENCE FOR OSCILLATOR CIUCUIT

ML7055

¢ g a >

N N N4 X

[42] ™ - -

O O 0 @)

x x 0 (]

RO : R2
R1 R3
X'tal 1 X'tal 2

co c1 c2 o c3

-------------------------------- Connect this oscillator circuit only when
connecting the OKI RF-LSI ML7050.
Example of oscillator circuit

Note 1: The values of CO and C1, and RO and R1 dhmubeterimed according tohe specifications for the
external crystal X'tal 1 (32 or 32.768 kHz).
The values of C2 and C3, and R2 and R3 shoultelbernined according tthe specifications for the
exterral crystal X'tal 2(13 or 12 MHz).
Note 2: The crystal gcillator circuit shodd be conneciedto pins SCLKP amnl SCLKN orly whenthe OKIRF-LSI
(ML7050)is conneotd. In oher caseshe systemclock shoudl be nputfrom the RF-LSI to pin SALKP.
Note3: In thecase of 13 MHz 0t2 MHz systemclock (SCLKP) input, make sure the crystal freqency tderarce
is+20 ppmfor temperaure, supp} voltage, and agig.
In the caseof 32kHz or 32.768 kHz sub-clock (XC32KP) input, make surethe crystal frequencytolerance
is 250 ppmfor temperature, suppf voltage, and agig.
Note 4: Precautions to buillcrystal oscillator circuit
- Keep length of wire traces as short as possible.
- Do not cross the crystal acillator circuit wires over other signd line wires.
- Do not keep signal line wires thugh which high current flows closetite crystal oscillator circuit.
- Keep the graunding point of the cagcitors inthe osdlator circuit at he pdertial equal to GND. Anddo
not connecthe capadors o the GND or GND ines trough whch high currentlows.
- Do not output signals from the cscillator circuit.

The ciraiit is aubject to chage accorihg to the pecific LS| boarddesign Please contact Oki Eleat IndustryCo.,

Ltd. for detiled information. It is recommendedto deermine the final circuit values ncluding the capaitance d
the circuit board degined bythe user.
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APPLICATION NOTES

Clock Selection

The systentlock frequency is selesd according to external pin SFRQSEL.

SFRQSEL =0: A 13 MHz clock is inputto external pins SC.KP.
SFRQSEL =1: A 12 MHz clock isinputto exiernal pins SC.KP.

The CPU clock supply source is selecéedording to external pin SCLKSEL.

SCLKSEL =0 : Use he cbckthatwasdivided down from the internal PLL output of 192 MHz that
was @gneratedfrom exterral pins SCLKP. (Divding ratics are selectd® in the
range of 1/6 to 1/16. Initial value is 18 (24 MHz).)

SCLKSEL =1 : Use exérnal pins XC32KP.

Note: The cbck suppy source can be sby the ALKCNTL register in the CTL/WDT block oncethe
LSl is powered up.

Thefrequancy of CPU cbck is selectablérom the high speed(24 MHz) ard low sgeed (B MHz). This
can be performd bythe Vendor Spefic Command.

Setting the Reset

Apply a “L” level to the RESET pin for more than 10us after power voltage is stabilized héh the
systen clock oscillata circuit is stalle andthe RESET pin is at a “H” lewel, the internal reset is released
ard operationstarts after ta interral reset is Hd for 1.9 ms for the input clock of 13 MHz or 2.0 ms for
the inputclock of 12 MHz.

Setting the UART Baud Rate

It is possble o setthe UART baud rae using the Vendor Speéiic Commands.

Available baud rat setings:
9600/19.2k/38.4k6k/57.6k/115.2k/230.4k/345.6k/460.8%21.6k
(Initial value is 115.2 kbps.)

Setting the PCM-CV SD Transcoder

It is possble b setthe PQVI-CVSD transcoders usg the Vendor Speéiic Commands.
For command detsil s, contact Oki Electic Industy Co., Ltd.

It is possble  setthe following paransters ushg the VCCTL conmmand:
- PCMSYNC/PCMCLKmode(initial setting: input)
- Mute reception (initial setting: OFF)
- Mute trarsmission (initial settirg: OFF)
- Air coding
CVSD (initial settirg)/p-law/A-law
- Interfacecoding
Linear (intial settirg)/u-law/A-law
- POM format (dat width of one P® Linear sarple)
8-bit (initial settirg)/14-bit/16-bit
- Serial interface formt
Short frane (initial setting)/long frara
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- Application interface rode
PCM Cadlec I/F (intial setting)/APB I/F

XTAL Input Frequency of BCM 2002X

o If the systemclock is supplied from BCM202X, the XTAL inpu frequeng/ of BCM2002X mustbe 13
MHz. 12, 19.2, 19.68, or 19.8HZ shoutl notbe appied.

XTAL Input Frequency of CX72303

o |f the systentlock is suplied from CX72303, the XTAL inpu frequency of CX72308 must e 13 MHz.
10 MHz shoutl notbe appled.

Required processes when interface pins are unused

¢ The following tables show the processes that shbelperforred when interface pins are not used.
e The pins hatare notincluded h the following tble shoudl be Eft open.

RF I/F
Pin Name Process When Pin Not Used Comments
RXD GND
RSSI Open or GND
PLLLOCK Open or GND
UART I/F
Pin Name Process When Pin Not Used Comments
SIN Vb
CTS GND
PCM I/F
Pin Name Process When Pin Not Used Comments
PCMIN Open or Vpp
PCMSYNC Open or GND
PCMCLK Open or GND

Processes of Other Pins

TEST |/F etc.
Pin Name Process When Pin Not Used Comments
DETACH Pull up or Vpp
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System Configuration Example L7055 voo zﬁ REVDD L7050
ML7055/ML7050 Voo RESET LVDD 1 VDD_D ANT
T Iouaou -
e
RXD RXD
PLL_LE PLLLE
PLL_DATA PLL_DATA
PLL_CLK PLL_CLK
Microphone PCMOUT PLL_OFF PLL_OFF
[O——voice input/ PCMIN “TXD TXD
D]: output PCMSYNC PLL_POW PLL_POW
peripherals RX_POW RX_POW
Speaker PCMCLK TX_POW TX_POW
RSSI T——
MSM7702-01 RSSI_CLK ——
PLL_PS —— MCLK
PLLLOCK |——
CLKOUT
SCLKN T I
——|sCLKsEL = 13MHz + 20ppm
— |SFRQSEL
Q SCLKP 1 i
VDD L
oo RFSEL2 . o
RFSEL1 XC32KN T i
RFSELO =
68k =
GND XC32KP 32—{ i
Hz or
DETACH 32.768kHz + 250ppm
+ AVDDO SOUT 4————————— | UART
T o RTS ——————————— —|TIN  Ti0UT IIF
AGNDO SIN 4 T2IN  T20UT
Separate, as far as AVDDL CTS gfg\‘w RLIN
possible, the wiring T
from the board pins. T o 1T |ReOUT  R2IN DSUBYPIN
AGND1 GND
CorevoD L MAX3245 —
GND DD L
CoreVDD GND
T L. L vee
VDD 01y == 0.1y =47 a7kQ
T 11 VDD SDA spa Ve
l ToluTo.luTAm
GND scL SCL . Ghp.
L The capacitors should be
GND as close to the LSI pins N ATacoz GND
as possible.

199NPUOdWSS MO

oeve
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PACKAGE DIMENSIONS
ML7055HB - 63pinWCSP (P-VFLGA63-4.90 x 4.72-0.50-W)
(Unit: mm)
P-VFLGA63-4.90x4.72-0.50-W |
0.50 ) .
aze 4 |020[s|A ool | | ; 023
$ [OR0] O‘$ 000 8
]| ocodlooco |
] 000 0000 |5
< Q —© 0000000 4
ol 00000000 3
ocoooloooo |
Q S o QOoO0l0000 |1
<4 D¢ H (G| F ElD C B A
INDEX MARK [ 015 20252005
o oy
K
T L |
S[ooe]s]
Package material Epoxy resin
Terminal material Sn/Pb
Oki Electric Industry Co.,Ltd. Package weight (g) 0.03 TYP.
Rev. No./Last Revised 1/May 27, 2002
Note: A lead-free package is available. Please contact Oki Sales Office/Distributors for more
information.
25130
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ML7055LA - 64pinBGA (P-TFBGA64-0707-0.65)
(Unit: mm)
P-TFBGA64-0707-0.65 |
2
3 RESREA 7]
o A P—.A
QOPPOOOOOO |
OO0O0O00I0OOO0O |9
6] QO QO |8
T Q0 00 |7
- 00 00 |s
00 o0 s
Q0 OO |+
[ (0)e) 00 |3
A Q000000000 |2
S0Q 0000000, (1
X4
015 . K JIH G F E DO C®B A
INDEX_MARK S ?;‘ INDEX MARK
020[] 7
o W'Q’MEMOS@
[ |
B VAVLVIVAVAVLIVAVAGAUAS
(] 0 10[3]
Package material Epoxy resin
Ball material Sn/Pb
Oki Electric Industry Co.,Ltd. Package weight (g) 0.10 TYP.
Rev. No./Last Revised 1/July 5, 2002
Note: A lead-free package is available. Please contact Oki Sales Office/Distributors for more
information.
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ML7055L P - 84pinBGA (P-L FBGA84-0909-0.80)
(Unit: mm)
P-LFBGA84-0909-0.80 |
[@]
RS s
& F
oo )OOOOOO&) 10
COO0O0OO00OOOO0O |*®
OQOO0OOOOOO0O |8
00O Q0O |7
Q0O QOO |s
Q00O OO0 |5
Q0O QOO |4
OOO0O0OQOOOO0O0O |3
@ OOO0OO0OOOO0O |2
= —OQO00O000O0O |1
[ x4 mrKJHGFEDCBA
INDEX MARK (o 1s) 3| %
i 20502 BlF o0 @R
MmNy
(GAVIGIVIAVIVIVAVAVAY)
Package material Epoxy resin
Ball material Sn/Pb
Oki Electric Industry Co.,Ltd. Package weight (g) 0.20 TYP.
Rev. No./Last Revised 1/May 15, 2000

Note: A lead-free package is available. Please contact Oki Sales Office/Distributors for more
information.

Notes for Mounting the Surface Mount Type Package

The surface mount type packages are very susceptible to heat in reflow mounting and humidity
absorbed in storage.

Therefore, before you perform reflow mounting, contact Oki’'s responsible sales person for the product
name, package name, pin number, package code and desired mounting conditions (reflow method,
temperature and times).
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REVISION HISTORY

Document
No.

Date

Pa

e

Previous
Edition

Current
Edition

Description

PEDL7055-01

Aug.23, 2002

Preliminary edition 1

PEDL7055-02

Nov. 25, 2002

The contents of the “FEATURES” Section have
been fully changed.

Added the “SPECIFICATIONS” Section.

The contents of the table in the “ABSOLUTE
MAXIMUM RATINGS” Section have been
partially changed.

The voltage values of “Core VDD” have been
added on the table in the “DC Characteristics”
Section.

The pin name has been changed from LPO_CLK
to TCK.

Eliminated the “LPO_CLK” row in the table of the
“RF/IF” Section.

Eliminated “Note” on the bottom side of the table
of the “RF/IF” Section.

The “Description” column of Pin name “TCK” in
the table of the “JTAG I/F” Section has been
partially changed.

Added “REFERENCE FOR OSCILLATOR
CIRCUIT” Section.

11

13

“DETACH signal” has been changed to
“DETECH signal” in the content of the “DETACH
Interface Block” Section.

12

14

Eliminated the “RESET signal input” Section and
added the “Setting the Reset” Section.

15

The “XTAL Input Frequency of BCM2002X" and
“XTAL Input Frequency of CX72303" Sections
have been added.

13

15

Eliminated the “LPO_CLK” row of the “Pin name”
column in the table of the “RF/IF” Section..

14-16

16-18

Changed the System Configuration Examples.

FEDL7055-01

Dec. 17, 2002

Partially changed the contents of “FEATURES”
Section.

Changed the contents of “Package” row in the
table.

13

13

Partially added the contents of “UART Block”
Section.

13

14

Partially added the contents of “PCM-CVSD”
Section.
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Document Page
NoO Date Previous | Current Description
) Edition | Edition
13 15 Partially eliminated the contents of “DETACH
Interface Block” Section.
Added “Power Supply Current Characteristics by
— 17-19 Power Saving Mode” and “AC Characteristics”
Sections.
9 19 Partially added the contents of “REFERENCE
10 20 Partially added the contents of “REFERENCE
FOR OSCILLATOR CIRCUIT” Section.
Partially added the contents of “Clock Selection”
14 22 ;
Section.
Partially changed the contents of “System
16 24 . - . .
Configuration Example” Section.
6 6 Partially added the contents of “RF I/F” Section.
16 16 Partially added the contents of “DC
Characteristics” Section.
FEDL7055-02 Apr. 8, 2003
Partially eliminated the contents of “Reset”
18 18 .
Section.
23 23 Eliminated the “RESET” row in the table of the

“TEST I/F " Section.
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NOTICE
1. Theinformation cntainedherein can changewithou noticeowing to product ard/or technicalimprovements.
Before usig the productplease rake sure hhatthe information beng referreda is up--dae.

2. The odline of actim and exanples fa application circuts described herein have been chosen as an
explanationfor the standad action and paformance d the product When planning to use the product, please
ensure that the external conditicare reflected in the actual ciitiasserbly, and prograndesgns.

3.  When designing your prodict, pleaseuseour product below the specfied maximum ratings ard within the
specfied operating rarges hcluding, but not limited to, operating voltage, power disspaion, ad opaating
tenperature.

4. Oki assunes ro respnsibility or liability whatseever for ary failure or unusual or unexpectedoperatian
resulting frommisuse, negle, improper installationyepair, alteratio or accdent, improper hadling, o
unwsua physical a electricalstressicluding, but not limitedto, expaure to prameters keyond the specified
maximum ratings or operabn ouside he spedied operahg range.

5. Neither indemnity against nor licenseof a hird party’s industrial andntellectwal property right, etc. isgrarnted
by us in connedion with the useof the product and/or the information and drawings contained herein. No
resporsibility i s assuned by us for ary infringement of a thrd party’s right which may resut from the use
thereof.

6. The produdilisted in this docunentare ntended fa use h generaklectonics equpmentfor conmercial
appicatons (e.qg., offie aubmation, conmunicaion equpment measurerantequpment consuner
elecronics, et.). These produsfare not unless spefiicdly autorized byOki, autorized for usen any
systemor application that reqiires sgcial a erhancedquality and reliakility characteristics or in ary
systemor appicaion wherethe failure of such sgtemor appicaion may resut in the loss or darage of
propery, or deah or injury to hurrans.

Sud applications includehut are not linited to, trdfic and autonotive equipnent, safety devices, aeEpace
equpment nuckar power combl, medical equpment, and Ife-supporsystens.

7. Certain products in this document may needgovernment appgoval before they can be exported to paricular
countries. Thepurchaser assumesétrespasibility of determining the legdity of expat of these prducts and
will take appropriate and necessampst at their own expense for these.

8. No partof the conents contained herai may bereprinted or reproduced whoutour pror permssin.

Copyright 2003 OkiElectic Industy Co., Ltd.
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